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GHAZAL:
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by
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Introduction

The Department of Antiquities of
Jordan conducted nine weeks of
excavations at the PPNB village of ‘Ain
Ghazal from January through mid-April,
interrupted during February by inclement
weather.

‘Ain Ghazal is an extensive site
located in the Wadi Zarqa in the
municipality of ‘Alya near the eastern
limits of Amman.' The hillside on which
the site is situated has been cut by highway
and commercial construction, revealing
plaster floors, stone walls, and other
architectural features which extend 600
metres in a north-south direction (Fig. 1).
Although flint artefacts are found
throughout the area from the ‘Amman-
Zarqa highway west to the top of the hill
(ca. 275 metres E-W), the density of
flakes, blades, and cores drops off sharply
in the vicinity of the limestone
escarpments and outcrops approximately
200 metres west of the highway. In situ
plaster floors occur 80 metres west of the
road near the northern roadcut, and chips
of plaster with red ochre have been found
approximately 150 metres west of the
highway near the northernmost modern
house on the hillslope. The area of the site
is nearly 12 hectares (ca. 30 acres) in
extent, ranking in size with Tell Abu
Hureyra in northern Syria (Moore, et al.
1975: 52) and roughly three times the size
of contemporary Jericho (Kenyon, 1960:
39).

Site -Setting

The Zarqa River valley, the longest

drainage in Jordan, contains a permanent
stream fed by numerous springs in the
‘Amman area and others farther
downstream. Steep-sided in much of the
upstream sections near ‘Amman, the area
around ‘Ain Ghazal (Spring of the
Gazelle) opens into a relatively shallow
basin on the western side of the valley near
the junction of two large tributary awdiyah
(wadis) that originate from the west and
southwest. This area constitutes :an
ecotone between the high jibal
(mountains) and deep awdiyah (wadis) to
the west and southwest and the rolling hills
and plains to the east and northeast. The
area receives sufficient rainfall today for
dry-farming on the tops and slopes of
nearby hills, although the sides of the
Wadi Zarqa are generally too steep for
effective agriculture. Aerial photos of the
region, taken in 1952, reveal that the
bottomlands along the river bed were
highly productive areas for farming in the
past.

Excavation Goals And Procedures

The construction of the ‘Amman-
Zarqa highway in 1974 removed the
easternmost fringes of the PPNB village,
and the removal of large sections of the
southern and northern sectors of the site
for commercial and other highway
construction, destroyed even larger areas
in subsequent years. Bulldozer sections
left by these activities were quite steep,
some being vertical and even undercut in
some places. All of these sections
represented a continued threat in the
future due to erosion.’

! Dr. M. Khair Yassine of the University of Jordan
first brought the site to our attention in late 1981.
We would like to thank him for his interest, and
we hope that soon he may become a partner in the
‘Ain Ghazal Project.

2 It is to Dr. Adnan Hadidi’s credit that potential
damage in the future by commercial development
on the site has been prevented by his rapid and
forceful intervention.
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One of the primary goals of the 1982
season, therefore, was to mount a salvage
operation to retrieve as much information
as possible in the threatened areas of the
site. At the same time, a step trench in the
east-central portion of the site would
provide detailed information on the
chrono-stratigraphic history of the site
through some three metres of accumulated
archaeological deposits. In addition, an
unexcavated section adjacent to the west
and upslope from the Step Trench
provided another two metres of visible
stratigraphy. A number of sub-floor burial
pits was noticed early in the season, and a
considerable effort was expended to
salvage this crucial information. A series
of three superimposed plaster floors in one
area was selected for excavation in hopes
of learning about domestic arrangements
and construction in a limited amount of
time. Finally, two adjacent plaster floors
were selected for relatively broad
exposure.

An imaginary 5.00 x 5.00 m. grid 1
km. on a side (Squares 0001-40,000) was
placed over the site fixed to a series of
datum points, and all excavation areas
were located according to this grid. The
northwest corner of each square was
selected as the local elevation datum, all of
which were measured in to a fixed datum
near the center of the site.

Excavation proceeded according to
natural strata, using 0.10 m. horizontal
levels in natural layers more than 0.15 m.
thick. All excavated sediment was dry-

sieved through half-centimetre mesh
screen to retrieve as much faunal and
archaeological material as was possible.
Sediment from particular features, such as
burial pits, hearths, and house floors, was
saved for flotation to recover charred

paleobotanical material from the water

surface and small artefacts from the heavy
fraction that did not pass through the ca.
0.001 m. mesh screen.

Preliminary Results

An abundant array of information
concerning the occupation of ‘Ain Ghazal
resulted from the short period of time
spent at the site. The following sections
provide a summary of the preliminary
analyses of the data.

1) Artefacts

a). Chipped stone artefacts (Fig. 2).
The 1982 season produced a total of 22,871
chipped stone artefacts (Table 1).
Discounting debris, tools comprised nearly
12% of the material, a healthy relative
frequency for a permanent settled village.
In contrast, cores occurred at a sur-
prisingly low level of omnly 1.6%,
suggesting either that the primary location
of tool manufacture was outside the areas
sampled by the excavatations or,
alternatively, that the flintworkers at ‘Ain
Ghazal were skillful users of this raw
material (cf. Rollefson and Abu
Ghaneima, this volume).

Table 1. Major Chipped Stone Artefact Classes From
The Excavations At ‘Ain Ghazal

Flakes
Blades
Cores
Debris
(Tools)

Total

n

8302
9303
277
4989
(2119)

22,871

% %, %”
363  46.4 472
407 520 52.8

12 15
21.8

(11.8)
100.0  99.9 100.0



Fig. 2: Chipped stone tools from ‘Ain Ghazal. a) bead drill; b) arrowhead; c-g) spear points;

h) obsidian knife; i-j) transverse burins; k) cortical scraper; 1) axe; m) sickle blade.
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In terms of the tools, the surprising
result of the analysis centers on the
relatively high numbers of burins (Table
2).> At 42%, tool use in the excavated
areas indicates a high degree of bone tool
manufacture and/or the shaping of wood
for implements and utensils. If the burins
were used primarily for bome tool
fashioning, the low numbers of bone tools
recovered from the excavations do not
bear this out (Table 4): either the bulk of
the bone tools made with the burins was
used elsewhere on the site (or off it), or
the use of burins for shaping wood has
heretofore been underestimated.
Comparative figures of tool percentages
are rare, but at Beidha burins account for
only 4.2% of the chipped stone tools
(Mortensen, 1970: 5-6), a figure that
suggests a major difference in the domestic
economies of the two social groups.

Table 2. Absolute And Relative
Frequencies Of Chipped Stone Tools
From ‘Ain Ghazal. %’ Refers to the total,
less “common’ utilized flakes and blades.
See Note 3.

Class n % %’
Axes 33 1.6 1.9
Burins 724 342 422
Scrapers 182 8.6 10.6
D/Notches 284 134 16.6
Truncations 11 0.5 0.6
Awls/Drills 60 2.8 3.5
Choppers 92 4.3 5.4
Utilized blades 420 19.8 2.7
Sickles 160 7.6 9.3
Points 91 4.3 53
Knives 19 0.9 1.1
Diverse 11 0.5 0.6
Indeterminate 32 1.5 —
Total 2119 100.0 99.8

Larger woodworking tools (axes,
adzes, and chisels) were relatively rare at
1.9%. While superficially this might mean
that a major woodworking industry was
absent at ‘Ain Ghazal, it is necessary to
stress that the excavated areas represent
less than 1% of the total site area. It is
possible that other parts of the site may
reveal a focus on tree-chopping and wood
shaping.

Scrapers, choppers, and denticulates
and notches, all of which may have been
used for processing animal skins, plant
remains, and for butchering, represent a
combined total of nearly a third of the
chipped stone tools. Utilized flakes and
blades accounted for nearly a fifth of the
overall total, but it is difficult to determine
if the ‘“‘utilization” is real or if the edge
alteration was caused by accidental
trampling or other damage after being
discarded. Sickles represent a healthy 9%,
reflecting a moderate emphasis on cutting
grasses and other plant resources.

The ninety-one projectile points are
well-fashioned and indicate continued
reliance to some degree on the hunting of
wild game. Surprisingly, the projectile
points comprise only 5.3% of the chipped
stone inventory, much less than the 24%
figure for Beidha (Mortensen, 1970). At
first glance this suggests that the Beidha
people relied far more heavily on game,
while the ‘Ain Ghazal population may
have enjoyed more stable meat protein
from domestic animals. But this is not the
case, probably, for the possible sampling
error at ‘Ain Ghazal must be taken into
account. Certainly, at this preliminary
stage of analysis, the animal bones from
‘Ain Ghazal are testimony to a high
contribution of wild game to the diet (see
below).

3 Table 2 is an abbreviated typelist of a more
detailed typology used during the anlysis. Axes,
for example, include axes, chisels, picks, and celts;
scrapers iclude end- and sidescrapers; “D/Notch”
refers to all denticulates and notches, ‘Awl/drill”
includes awls, drills, perforators, and borers; and
utilized blades includes utilized blades and flakes,
retouched blades and flakes, and tanged blades.

We would like to point out that the status of the
last category is somewhat suspect, since edge
damage to many of the pieces is not necessarily
due to utilization, but could have developed as the
result of trampling or other damage after being
discarded. Further intensive analysis is necessary
to confirm whether the artefacts in this category
were, in fact, used at all.



One other point should be made at
this stage concerning the projectile points
at “Ain Ghazal. Compared to incomplete
reports from Jericho, it would seem that
there, hunters used true arrowheads more

frequently than at ‘Ain Ghazal. At ‘Ain

Ghazal the vast majority of the points
probably served as spear or dart points,
since their size and weight would make
their use as arrowheads very
problematical. Only a few true arrowheads
have been found so far at ‘Ain Ghazal.

b). Ground stone artefacts. The
ground stone objects found at ‘Ain Ghazal
are listed in Table 3, and only a few
remarks are appropriate here. The amount
of basalt used at ‘Ain Ghazal is notable,
especiaily for use as hand-held mullers. (It
should be pointed out that the closest
source of basalt outcrops are in the Mafraq
vicinity, some 50 kms. to the northeast).
Two of the mullers had evidently changed
their function from the processing of grain
to the finishing stages of spear and arrow
shafts: a groove down the center of each
muller fragment conforms to the “shaft
straighteners” commonly found at sites in
southwestern North America which are
roughly contemporary with the Near East
Neolithic. One rim fragment of a basalt
stone bowl or palette is slightly more than
a centimetre thick, attesting to the delicate
hand and skill of the maker. Of the four
pestles found this season, three are of
basalt, with only one made of limestone.

Limestone was the predominant
resource for the manufacture of stone
bowls and mortars. Two of the mortars are
relatively small in interior diameter and
could conceivably be door sockets,
although this interpretation is suspect in
view of the lack of corroborating
architectural evidence. One mortar
fragment was heavily coated with red
ochre. While two of the stone bowls are
complete, the evidence of the other eleven
pieces is fragmentary, and it is possible
they ‘could represent querns.

Two discoidal sections of a coarse
pinkish mottled limestone (?) were found
on the surface near the eastern edge of the
parking lot. In cross-section they resemble
a “stone donut”, and it is probable that
these are failed attempts in the production
of polished stone bracelets (see
“ornaments” below).

One piece of cylindrical limestone was
(PL. I; 2) found, which was covered over
most of the surface with striations. In
addition, a small but noticeable bulge juts
out near one end, set off with curvilinear
scoring at the base of this small pro-
minence. It is probable that this is a highly
stylized figurine (human?), but other
similar pieces will have to be found in the
future to confirm this status.

. A singular tapered cylindrical piece,
listed as a “plaster cylinder” in Table 4,
may in fact be fashioned in soft limestone,
outcrops of which occur in the vieinity of
‘Ain Ghazal. Like the limestone piece
mentioned above, heavy scoring in parallel
patterns converges near the tapered end of
the piece, athough no projecting features
characterize the object. If the piece is
indeed plaster, it may be a cast from a
peculiar mold, although what function it
may have served is very speculative.

Two pieces of pecked limestone are
sections of tapering crescents. (If these
pieces had been fashioned in clay, they
could easily be confused with stout handles
of some large storage vessel). The role of
these stone crescent sections is difficult to
interpret in the absence of other data, but
it is possible that they are pieces of the
horns of large stone animal figurines.

Finally, three cobbles which may bear
evidence of grinding are covered over
most of their surfaces with heavy black
organic stains. Further analysis is
necessary, but it appears that this stain
may be asphalt, obtainable from the Dead
Sea.” The use of these stones remains
conjectural, if they were used at all: it is
possible that the black material spilled
onto these stones accidentally.



Table 3. Ground Stone Summary

Comments

Ten are fragmentary, and some may be
quern fragments

Rim fragment

One is coated with red ochre

Three basalt, one limestone

Fragments only. 6 sandstone (one with
red ochre), 3 limestone, 2 uncertain.

10 basalt, 1 quartzite, 3 indeterminate
One with heavy red ochre stain on edge
Limestone

4 quartzite, 1 flint, 1 basalt

Limestone

Deep grove in each basalt muller
fragment

Black stain: asphalt?

Initial states of bracelet production
Pecked limestone; possibly pieces of

horns of large animal figurines?

Limestone. Highly stylized, cylindrical,

heavily striated, with one prominence

at one end.
One possibly used, the other not used.

Description n
Stone bowl, limestone 13
Stone bowl, basalt 1
Stone mortar 5
Pestle 4
Quern 11
Mouller 14
Basalt grinders, discoidal 8
Palettes 2
Hammerstones/pounders 6
Rubbing stone 1
Shaft Straightener 2
Stained stone 3
Perforated discs 2
Crescents 2
Figurine 1
Basalt fragments 2
Total 77

c). Small finds and objects. (Fig. 3,,
Pl. I). One small plaster figurine was
found on the surface of Sq. 4048, and it is
probable that it is a stylized human
statuette. Another broken piece of plaster
may be the head of another humanoid
statuette, although the fragment is so small
that its status is questionable.

At least thirteen animal figurines
fashioned in clay have been recovered,
four of which were baked, possibly
accidentally. Of the nine which were not
fired, one bears some red ochre stains. The
material appears to be a mixture of fine
clay and plaster which formed a yellowish
malleable product; in at least one case a
small pebble was incorporated into the
matrix that coincides with the abdominal
section of the animal. Five other lumps of
sitnilar material, all unbaked, may also be
animal figurines, but the crumbly state of
preservation makes conclusive deter-
mination impossible. Wild cattle are
represented in at least two cases, and

sheep/goat has been modeled in another,
but the rest of the figurines are too stylized
or fragmentary to identify. Two small
horns of baked clay were also discovered,
as well as one small “crescent” that may
have been the horns of a bull.

Clay objects. Several small flat discs, -
cylinders, cones, and a small baked clay
ball were also found (similarities to the last
two kinds of objects have been reported
from Jarmo; see Braidwood and Howe,
1960: 44; cf. Fig. 35 in Mellaart, 1975: 81).
Their roles are speculative, ranging from
gaming pieces to objects of ceremonial
significance. One of the unbaked clay discs
has reed impressions on one side, and it

may have originally served as part of a

water-proof covering of a reed basket.
Finally, one thin piece of baked clay takes
the form of a marine bivalve shell or
“walnut shell”. Evidently formed over the
pad of the thumb, the convex surface was
repeatedly rocker-stamped with either a
finely toothed bone or wooden tool or the



Fig. 3: Small objects and bone tools from ‘Ain
Ghazal. a) polished tooth bead pendant; b)
carnelian bead; c-d) greenstone beads; e)
fired clay cone; f) fired clay crescent; g
fired clay ball; h) fired clay object, rocker-

stamped; j-k) polished stone bracelet frag-
ments; 1) mother-of-pearl pendant; m)
perforated plaster pendant; n) bone “thim-
ble”; o) bone needle; p,s) bone awls; q-1,t)
bone spatulas.



edge of a marine shell.

Bone tools. Only twenty bone tools
and objects were found this season,
underscoring the curious attention to burin
production at ‘Ain Ghazal. One very thin
and sharp fragment of bone, highly
polished, is apparently the pointed end of
a needle, although the “eye” is broken off.
Only one bone spatula is pointed; the
others resemble tools used in weaving.
Together with the bone awls probably
used to perforate leather, the bone
industry at ‘Ain Ghazal seems restricted to
use in the production of cloth, mats, and
skin coverings. The small bone “‘thimble”
might be part of such a sewing kit.

Ornaments. A total of twenty
polished stone bracelet or circular pendant
fragments was recovered, a plurality of
which came from the surface in Sq. 4048.
Two pieces of rough pinkish limestone,
evidently broken in the initial stages of
bracelet manufacture, have been discussed
in the Ground Stone section. Similar
shapes of stone material have been found
at Jericho (cf. Fig. 35 in Mellaart, 1975:
81). One bracelet or pendant fragment,
bearing two drilled holes, was made of
plaster. There is also a small section of a
limestone ring, perhaps intended to be
worn on the finger, which broke before
final polishing began.

A total of seven beads was found this
season. Three are small flat discs made of
a green stone (malachite?), one is a
tubular barrel-shaped bead of carnelian,
another is a thick disc of red material
(coral?), a bead pendant was made of a
perforated and polished animal tooth, and
finally there is a ‘small spherical bead of
rough limestone. Notably, both red beads
came from burials, and the possible
association of the red color with burial
rituals is one that needs further
exploration in the future. Three small
plaster lumps, roughly spherical, have
holes through them, but whether these are
“bead preforms” or simply pieces of
“plaster slag” with air holes cannot be
definitely stated at this time.

[y

Shell.* Two Cardium sp.
(‘“‘cockleshell””) and two Glycimer sp.
(“sweet clam”) shells were recovered from
surface and subsurface contexts at ‘Ain
Ghazal; these shells indicate contact with
the Mediterranean. Two cowrie shell
fragments (one Cypraea annulus, the other
Cypraea sp. indet.), which may have had
some relationship with the ritual of
plastered skull imagery, demonstrate a
southern maritime contact with the Red
Sea, as does a fragment of a large shell
known popularly as “helmet shell”. Two
Dentalium sp. fragments appear to be
fossilized and are evidently derived from
the limestone matrix in the ‘Ain Ghazal
vicinity.

Plaster utensils. The use of plaster for
the manufacture of bowls, platters,
palettes, and troughs is indicated by nine
fragments. Several of the platter fragments
are heavily scored, and it appears that this
treatment occurred before discard. The
use of plaster in this way is relatively
common in Syria and Lebanon, but it is
absent at Beidha and Jericho. This
suggests an intermediate position for ‘Ain
Ghazal between the northern and
southern spheres of the PPNB. Plaster was
also used for non-portable containers, as
evidenced by a plaster-lined pit visible in
the bulldozer section in the southern
parking lot area (see Rollefson and
Suleiman, this volume).

Pigments and associated artefacts.
Two small lumps of clayey red ochre (ca.
0.05-0.06 m. in maximum dimension) were
recovered from in situ deposits, both of
them bearing several smooth angular
facets that would have resulted from
rubbing the pieces against other hard
objects. One flint blade had obviously
been used to cut through red ochre, for red
stains occurred along the medial portion of
both surfaces of one sharp edge. Another
flint blade, found in a burial pit, bore
“dribbled liquid” red ochre stains. One
piece of clayey pigment is unique:
although it has the consistency of the red
ochre rubbers mentioned above, the color

4 We would like to thank Ms. Patricia Crawford for
the identification and determination of prove-
nances for the shells.



is a dark aqua or greenish tourquoise. No
artefacts bearing this color were found
during this season.

Miscellaneous objects. Nearly forty
other pieces are miscellaneous in nature,
and little amplification is necessary for the
list in Table 4. The “micropestle” is a
small (ca. 0.05 m. in length) tapered
tubular piece of banded stone with evident
use at the narrow end. The flint blade
comes from the same burial pit as the one
stained with red ochre. The four flakes of
exotic stone are singular: they are made of
a dark green material, coarser in texture
than flint, and they seem to be trimming
flakes from a larger chipped stone artefact.
No such raw material has been noticed in
the vicinity of the site nor has any similar
material been noted in any other lithic
collections from Jordan. Finally, there are
numerous cylindrical fossils (belemnites?)
and water-worn smooth pebbles that
appear to have been brought purposefully
to the site, but for what purpose is
impossible to tell.

Obsidian. A knife made of obsidian
(Fig. 2: h) was recovered from Sq. 3082,
demonstrating some form of trade
relations with (probably) Anatolia.

Blade Cache. A cache of flint blades
was noticed eroding out of the road cut
from beneath a plaster floor in Sq. 2871.
All of the blades were aligned in a north-
south direction, and the compactness of
the collection of artefacts suggests that
they had originally been wrapped in a tight
bundle. Eighty-three blades came from
this cache, and four more were discovered
on the slope immediately below the cache.
None of the artefacts had been retouched
to form tools. The bundle of blades may
have served as some sort of dedication
offering before the house was constructed.

2) Animal Remains’

Some sixteen mammalian species
have been identified among the more than
4000 classifiable bones recovered during
the 1982 season. In addition, numerous
remains of unidentified carnivores, ro-
dents, and birds, as well as a Testudo

tortoise, were also present. Although addi-
tional research is necessary, goat (Capra
aegagrus hircus) appears to be the domi-
nant faunal element, with sheep (Ovis sp.)
much rarer. Gazelle is also quite numerous
as is, surprisingly, fox (Vulpes vulpes
and/or V. rupelli). Many of the fragments
of fox bones are charred with numerous
butchering marks, indicating the use of
this carnivore as a food resource.

Also present, but in relatively smaller
amounts, are the following: lagomorphs,
aurochs, wild boar, deer, and equid, carac-
al lynx, jackal and/or wolf, fennek, bad-
ger, beech marten, and hedgehog.

The determination of the status of
domestication of goats and other animals
must await further metric and morpholo-
gical analysis. Among the wild animals
present, especially the carnivores, Dr.
Kéhler notes the remarkably wide range of
species that included typical Palearctic as
well as true desert species. The heavy
contribution to the diet of the inhabitants
of the site by wild animals adapted to
mutually antagonistic environments de-
monstrates the uniquely beneficial location
of ‘Ain Ghazal at an ecotonal crossroads.

3) Human Remains®

So far, fifteen separate burial pits
have been located beneath house floors at
‘Ain Ghazal (Sqs. 2875, 2877, 3067, 3079
(four) , 3080, 3082 (two), 3083, 3120, 3279,
4450, and 4454). Three of these were
discovered on the last day of excavation
and remain to be excavated in the near
future; another is protected by approx-
imately three metres of overburden. In
addition, surface remains of at least four
other indivduals (not necessarily all
Neolithic in age) have been found in
various areas of the site.

To date, extensive analysis has been
carried out on thirteen individuals from
nine burials (double and multiple inter-
ments are not uncommon). Briefly, three
people were adult males ranging in age
from under 30 years to more than 50 years;
five females ranged from the late teens to
early 40’s; two children were between 6

* The following section is the author’s summary of a
preliminary report written by Dr. Ilse KGhler. Any
mistaken inferences are mine.
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¢ The following is a summar); of a report submitted
by Mr. Scott Rolston and Mr. Dani Petocz. The
caveat in Note 5 also applies here.



Table 4. List of Small Finds and Objects From ‘Ain Ghazal

Item

Figurine, plaster
Figurine (?), plaster
Figurine, clay, animal
Figurine horns, animal
Crescent, clay

Cone, clay

Ball, clay

Disc, clay

“Shell”, clay
“Objects”, clay

Cylinders, clay

Bone awls

Bone spatula

Bone needle

Bone “thimble”
Polished stone bracelets
Polished stone ring
Greenstone beads
Carnelian bead
Redstone bead
Limestone bead

 Bead pendant

Plaster cylinder

Plaster pendant

Plaster lumps, perforated
Bivalve shells, perforated
Large shell fragment
Cowrie shell

Dentalium shell

Plaster palette

Plaster trough/pit lining
Plaster bowl fragments
Ochre-stained flint blade
Red ochre rubber
Green pigment
Carnelian chunk

Flint blade

Ball, limestone
“Micropestle”

Fossile bivalve shell
Paleolithic flints

Flakes of exotic stone
Cylindrical fossil
Smooth pebbles

Total

=
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(==
O N D 00 b= et ek ol ek el

150

Comments

Anthropomorphic

Anthropomorphic?

Four baked, nine not baked

Both baked clay

Baked

Three baked, one unbaked

One baked, ca. 2.5 cm. diameter
Two baked, one with reed impressions
Baked, rocker stamped

Possible animals: one flat piece with
reed impressions

One baked

Two perforated, one pointed
“Eye” missing

Function speculative
Fragmentary; two drilled
Fragment, unfinished

Malachite? Flat discs

Tubular barrel. From burial
Coral? Discoidal. From burial
Rough. Spherical

Polished animal tooth, perforated

Circular fragment, two drill holes
Possibly natural, rolled plaster
Mediterranean proveniance

Red Sea provenance

Red Sea provenance; fragmentary
Fragmentary, fossilized

One possibily soft limestone
Thin, fragmentary

" One cut red ochre, the other stained

Angular rubbing facets

Material unknown

Not worked

From burial pit. Not a tool.

Ca. 2.5 cm. diameter

Tapered tubular stone, ca. 5 cm. long
From Tertiary limestone

All heavily rolled

Dark green color, not native to area
Belemnites? All fragmentary

One may be a small hammerstone

-11 -



and 13 years old at death; and there were
three infants. In one burial, a woman in
her late teens, suffering from congenital
hip problems, was accompanied by a
new-born infant. Evidently both died in
childbirth.

4) Plant Remains ’

Although more than a metric ton of
flotation samples was collected during the
1982 seasonm, little time (and water) was
available for processing and subsequent
analysis. Several samples from burial pits
and house floors were processed and
found to be relatively rich in charred
remains. To date lentils, peas, barley, fig,
and possibly wheat and chickpea (roughly
in order of abundance) have been iden-
tifed. Additional morphological and met-
ric analysis is necessary to establish the
state of domestication of the species.

5) Architecture

The Step Trench in Sq. 3073 has
revealed six major occupational levels at
‘Ain Ghazal. The lowest floor in the
trench was cut by the southern wall and
floor of a slightly later house; the walls of
this second phase were used in the third
phase after some 0.70 m. or more of debris
and eroded sediment had accumulated.
After this building was abandoned, nearly
a metre and a half of soil and rubble built
up before a fourth floor was laid. Above
and behind the Step Trench (upslope to
the west), in the bulldozer cut, two more
building phases can be seen.

Except for the oldest floors at the site
(seen, for example, in Sgs. 3073, 3082, and
3083), the remainder of the house floors
underwent at least one later phase of
replastering. This is especially evident in
the three superimposed floors (and
hearths) in Sq. 3067. The phases of re-
plastering can be easily detected by the
existence of separate layers of red ochre
finish in many of the floors.

Sunken plastered hearths appear to
be a consistent feature in the ‘Ain Ghazal
houses. Often the hearths are colored with

red ochre, but this is not always the case.
A curbed feature in the fourth phase floor
in the Step Trench may be a hearth, but
there is no evidence of ash or burned
plaster here; in fact, the curb around the
feature resembles a drain more than a
hearth. Not all of the floors visible in the
road cut have sunken hearths, but this is
probably due to the damage to the floors
during highway construction. Only about
0.50 m. of floor width were found in Sq.
3073 (Occupation Phases I, II, and III),
for example.

The location of sunken hearths in
house floors has proved to be extremely
significant. In every case where enough of
the house floor remained to include a
sunken hearth, a sub-floor human burial
was found within several centimetres to
slightly more than 1.50 metres to the
south. This correlation of hearth-and-bu-
rial pit should prove very beneficial in
subsequent seasons of excavation at the
site. The most notable demonstration of
this correlation was revealed in Sq. 3079,
where four sunken hearths were exposed
during the excavation, and separate burial
pits lay just to the south in each case.

Details of house construction proved
to be rather redundant from structure to
structure (see Rollefson and Suleiman,
this volume). Walls were made of natural
stones set in mud mortar, which were then
coated with a layer of mud plaster (on the
interior, at least), which was subsequently
finished with a thin application of white
plaster. Red ochre was applied to at least
the lower portions of some of the house
walls. Along the western edge of the
floor-walls joins in the second and third
occupation phases in Sq. 3073, three post-
holes were located in the southern and
northern ends as well as at the centre. (Not
only did these two phases share the same
wall, they may also have shared the same
posts). The posts, approximately 0.20 m.
in diameter, evidently rose along the
height of the wall to support primary roof
beams.

7 We would like to thank Dr. David McCreery for
taking some of his valuable time to analyze the
samples. The caveat in Note 5 also applies here.
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The house in Sq. 3083 is the most
complete one sampled in our excavations.
It consists of at least two rooms divided by
a thick wall 0.40-0.60 m. which is pene-
trated by a metre-wide doorway. In the
eastern room, which has a sunken plas-
tered hearth and associated sub-floor bu-
rial, there is a small alcove in the north-
western corner, possible a cupboard in-
stallation. The western room has a plaster
floor of inferior quality compared to that
of the eastern room; it is also evident that
when the eastern floor was replastered
following the intramural burial, the re-
plastering stopped at the doorway. On the
floor of the western room, directly oppo-
site the doorway, an apsidal wall was
constructed. Rather than providing
structural support, this semicircular wall
may simply be a low bench on which
domestic utensils and containers rested.
Within the space between the curved wall
and the doorway, eleven grinding stones
(one stained with red ochre) on the floor
attest to the domestic nature of this room.
In the northeastern corner of the western
room was a stone lined storage pit, and
another stone lined feature exists behind
the bench to the northwest. Although the
northern and southern walls of both rooms
have been located, the western wall of the
western room remains hidden in the baulk.

Summary

The inhabitants of ‘Ain Ghazal shared
many of the elements of the PPNB culture
with contemporary populations in Syria,
Lebanon, Palestine, and Jordan. Except
for occasional differences of detail, this
cultural similarity is expressed throughout
the domestic repertoire. Projectile point
styles at ‘Ain Ghazal would fit well into
the hunting implement inventories at
Beidha, Jericho, Ramad, and Tell Abu
Hureyra, although the number of arrow-
heads at ‘Ain Ghazal is relatively small.
Like Jericho, heavy-duty woodworking
tools are rare but well-fashioned. Burins,
which figure so prominently at ‘Ain Ghaz-
al, were probably used extensively as
light-duty woodworking tools since the
bone tool industry was so limited.
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The rectangular structures at ‘Ain
Ghazal were multiroomed and characte-
rized by the use of plaster floors finished
with a highly sophisticated technique. The
use of red ochre on floors varied from
house to house (and probably through
time). Some floors appear to have been
completely coated with the mineral, while
others displayed virtually no use of the red
material. Interpretations of any designs
are very limited in view of the restricted
areas of most of the excavated floors. On
some floors “polka dot” patterns occur,
and plaster fragments from other houses
suggest alternating rectilinear fields of
red-stained and unstained areas. The
Phase III floor in Sq. 3073 revealed a
melange of patterns, ranging from curving
narrow swaths of red ochre to rectilinear
stippling and sporadic blotches.

Subfloor burials occur within 1.50
metres of sunken plastered hearths. Prim-

“ary single, double, and multiple flexed

burials occur, with individuals ranging in
age from new born infants to middle-aged
women and elderly men. Although two
red beads are associated with two indi-
viduals, other grave goods are scarce and
possibly accidental. In most cases, bulldoz-
ers removed the upper torso, so little
definitive information concerning de-
capitation and possible plastering of skulls
is available at this stage of the investiga-
tion.

While domesticated goat probably
constituted a large part of the animal
protein eaten by the ‘Ain Ghazal people,
the hunting of wild species of animals
remained an important part of the eco-
nomy. The exploitation of diverse eco-
zones is particularly noticeable at ‘Ain
Ghazal.

In terms of agriculture and plant
collecting, the analyzed plant samples are
so few in number that firm conclusions are
not possible at this time. Lentils and peas
are relatively numerous in contrast to
other identified plants, possibly suggesting
a reliance on pulses not seen at other sites
in other environmental zones in the Near
East.

Human and animal figurines provide
a small glimpse into the ceremonial sphere



of the social groups at ‘Ain Ghazal,
although the picture remains obscure.
Baked clay animal figurines are in the
minority, suggesting that this ceramic
treatment is accidental and not purposeful.
Other clay objects, of speculative func-
tion, seem to be routinely fired, so this
technique of preservation may have been
well known to the inhabitants.

The possibility of economic specializa-
tion at ‘Ain Ghazal is suggested by two
factors. First, although polished stone
bracelets were found in many areas of the
site, the cluster from the vicinity of Sq.
4048 points to a possible bracelet shop in
the area. Second, the heavy accumulation
of ash and burned debris between the
southern and central clusters of houses
(see Rollefson and Suleiman, this volume)
indicates a localization of some industrial
activity.

Regarding implement typology, ‘Ain
Ghazal follows patterns of permanent vil-
lages to the south and north. The sharing
of techniques of lithic manufacture re-
mains to be tested, however. Certainly it is
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evident that contemporary transhumant
groups in the eastern deserts of Jordan
produced their tools according to methods
widely different than those used at ‘Ain
Ghazal (Rollefson and Abu Ghaneima,
this volume).

It must be stressed, however, that all
of the conclusions expressed above are
preliminary and tentative. After all, ex-
cavations this season sampled far less than
1% of the site area, and considerable
diversity is to be expected across the
spaces occupied by the inhabitants in both
contemporary and diachronic times. Plans
are underway to expand the scope of
investigations at ‘Ain Ghazal in' a multi-
season effort to learn more about the
people who lived there, to study the
changing ways they interacted with their
environment, and to understand the fac-
tors that influenced their social life in this
critical period of human cultural develop-
ment.

Gary O. Rollefson
Yarmouk University
Irbid, Jordan
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THE EPIPALEOLITHIC SITE OF EL HUNA, NORTH-CENTRAL JORDAN

by

Linda E. Villiers

Imtroduction

This site was located during Phase I of
the °‘Ajlun Mountain Iron Survey
conducted during August-September
1981. It is situated on a remnant second
terrace just above the Zarqa River below
the King Talal Dam, between 20 m.a.s.l.
and -20 m.b.s.1. The area has an unusual
geomorphology: two ancient alluvial fans
have been laid down directly opposite each
other, by the Wadi el Huna and the Wadi
el ‘Azab as they meet the Zarqa (Fig.1).
On the north side of the Zarqa remnants
of three terraces are discernable, cut into
the fan. They are only fragmentarily
preserved, being subject to massive slope-
slips, and down-slumping due to
undercutting by the Zarga. The Wadi el
Huna is now deeply incised through the
sequence, and as it rarely flows, its bed is
choked with debris and thick stands of
oleander and bamboo. The whole fan area
is bounded by a high scarp, part of the
southern edge of the ‘Ajlun dome
anticline.

The area presently receives
approximatly 0.0300 m. of rainfall per
annum, and while the soils of the Zarqa
region are generally classified as red
Mediterranean (Bender, 1974), zones of
yellow steppe soils and rendzinas of
alluvial origin occur. The Zarqa River
region encompasses the transition from
the Irano-Turanian to Mediterranean
plantgeographical territories (Zohary,
1962). In the el 'Huna area much of the
remaining area of terraces is now under
open and hothouse cultivation of peppers,
eggplant, beans and cucumbers. An
orchard of lemons, grapefruit and olives is
located on an upper terrace, next to one of
the many fresh-water springs that occur in
this area. Above the scarp, remnants of
the Quercus calliprinos-pistacea palaestina
association can be seen.

Artefactual material occurs on the
remains of the second terrace, on both the
east and west sides of the Wadi el Huna.
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This scatter is discontinuous, covering an
area approximately 1,020 m. in length by
120.00 m. wide. Artefacts were collected
in four areas (basically the only areas of
the terrace left intact) which together
totalled some 3460 m. sq. One of these
areas on the east side of the Wadi el Huna
showed a comparative concentration of
artefacts, together with grinding stones,
and attention was focused on this zone. A
commpass-rose transect sample was taken
here, as well as selective surface
collections.

Artefact studies were carried out by
specific collection area of the site, and
since a high degree of homogeneity
occurred in all collection arreas, the results
were pooled for presentation. Detailed
analysis of the technological and
typological features of the assemblage
were carried out and the information
presented here is an abbreviated summary
of the results of this analysis. The
complete study will be published shortly.

The Artefacts

Flint of variable quality is readily
available in the form of river pebbles and
cobbles from the bed of the Zarqa. This
resource was supplemented by importation
of high quality, fine-grained coloured flint
from some presently unknown source.
This fine quality material was preferred for
tool manufacture, with nearly half of the
tools being made from it.

The el Huna assemblage is
characterized by a low proportional
occurence of cores, core flaking debris,
crested blades and primary flakes.
Production of flakes exceeds that of
blades, although blades were preferred for
tool manufacture. Seventy-six bladelets
are included in the blade class, comprising
24% of this category. The proportional
occurrence of artefact classes indicates
that seconddf‘y\\tguction and tool
manufacture were carried_out on site
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(Table 1). The flake and blade to core
ratio is intermediate at 17.2:1, while the
primary flake to core ratio is low at 1:5. It
is apparent that little primary reduction
occurred on site and that the bulk of
material was quarried and prepared
elsewhere.

Table 1. Artefact Type

n %
Flakes 471 53.5
Blades 315 35.8
Crested blades 5 0.6
Cores 46 5.2
Core flaking debris 39 4.4
Natural/thermal flake 1 0.1
Chunk/cobble 1 0.1
Flake used as core 2 0.2
Subtotal 880 99.9
Debris 197 (17.8)
Indeterminate 18 (1.6)
Groundstone 6 (0.5
Basalt fragments 4 (0.9)
Total 1105

Reduced and exhausted cores formed
30% of all cores, suggesting a tendency
towards core curation. Prismatic blade and
bladelet cores (with all but one being
single platform) predominate at 17%,
followed by single face flake cores at 9%.
Other core types present included multiple
platform, globular, disc and radial flake
cores; single platform blade and single-
face flake and blade cores (Pl. III).
Occasional, formless and indeterminate
cores comprised 13% of core types.

The flaking technology utilised at el

Table 2. Platform Type Summary

1. Plain, dihedral, transverse, dihedral
with 1 transverse facet

2. Facetted

3. Punch, crushed, point

Subtotal

4. Absent
Total

Flakes
n

223
46
50

319

152
471
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Huna showed a clear difference between
fake and blade production. Platform types
indicative of direct percussion (Table 2,
Class 1-2) account for 84% of the flake
class. Of these approximately 10% were
struck by hard hammer. About 16% of
flakes showed evidence of indirect
percussion (punch technique). In the blade
class, nearly half were produced by the
punch technique, with the remainder
being struck by direct percussion. The
rather high proportion of missing blade
platforms is an anomaly and is discussed
below.

When blade and flake forms were
combined (including blade flakes showing
prior blade removal on their exterior
surface but failing to conform to true blade
definition), for the purpose of
distinguishing specific flaking technique
trends, it was found that the blade
technique slightly outweighed the normal,
undifferentiated flake production
technique (37% to 31% respectively). The
punch technique accounts for 15%,
prepared core for 13%, and disc/radial
core methods for 4%.

Blade production was strongly uni-
directional with only 16% showing
bidirectionality. These bidirectional
examples give an impression of poor
technological control over bipolar blade
production. '

Flaking (skew) angles were measured
for flakes and blades complete enough to
determine platform orientation and
termination morphology. The sample was
small: 179 flakes and 75 blades. Flake to
blade ratio was 2.3, similar enough to that
at the PPNB site of ‘Ain Ghazal, 2.5, to

Blades
% n %
69.9 69 40.4
14.4 18 10.5
15.7 84 499
100.0 171 100.0
(32.3) 149 (46.6)
320



allow some technological comparison.

The flake class at el Huna shows a
bimodal pattern of distribution with two
distinct peaks at Class 4 and Class 6 (Fig.1:
A,B). This virtually mirrors the situation
at ‘Ain Ghazal, which was interpreted as
resulting from the mixture of direct and
indirect percussion techniques, with some
possible connection with the cortical state
(Villiers, n.d.). Skew angles of blades at
‘Ain  Ghazal were evenly distributed
around the orthogonal class (Class 5)
forming a normal distribution curve and
reflecting a high degree of proficiency with
the punch technique. At el Huna however
the blade class shows a marked right-hand
skew, with a peak at Class 6. This uneven
distribution results from the mixture of
direct and indirect percussion techniques,
as well as the lack of skilled control in
using the punch technique.

Of flake forms 24% were angular,
indicating little attention to morphological
regularity. Hinge terminations, inter-
preted as reflecting flaking error (i.e., the
application of excess outward force; Cot-
terell, Kamminga, 1979) comprised 7% of
the sample. About 13% of blade forms
showed angularity, and hinge fractures
accounted for 4%. Approximately 3%
were overshot and 6% showed platform
reduction, indicative of careful prepara-
tion of the striking platform for use of the
punch technique. This figure is quite low,
adding further weight to the observation
that use of the punch technique had not
yet reached a habitually proficient level.

An interesting feature emerged from
monitoring the condition (i.e., wholeness)
of artefacts. Of blades with absent plat-
forms, fully 44% were tools. This prefer-

Table 3. Condition

Fl.

n %
1. Complete 182  38.6
2. Platform absent 59 125

3. Other edges absent’ 127  27.0
4 .Platform other

edges absent 75 159
5. Burnt (incomplete) 28 5.9
Total 471  99.9

ence for removing platforms of blanks
selected as tools is also present among
flakes: 31% of flakes without platforms
were tools. Platforms do not normally
break off as a result of flaking error, and
usually being the most robust section of a
flake are more resistant to post-deposition-
al damage. As can be seen from Table 3,
rates for absent platforms are generally
low. At el Huna, however, flakes and
blades with absent platforms (Class 2 and 4
combined) comprise the absolute majority
of tools: 61% of flake tools, 62% of blade
tools. The similar rates suggest a non-
functional (stylistic) reason for this phe-
nomenon.

Observations on the cortical state of
artefacts showed that flakes with cortical
platforms accounted for 9% suggesting
some limited initial reduction activity on
site. However, as Table 4 shows, the
rather low value for minimal cortex flakes
and comparatively high value for partly
cortical flakes appears to go against the
expected trend in a site where only limited
primary reduction is occurring. To check
this apparent selection for partly cortical
flakes, the cortical states of tools were
included. The same pattern is repeated
with 33% of flake tools being partly
cortical. Clearly at el Huna partly cortical
flakes were selected for tool production at
only a slightly lower rate than cortex fre
flakes. Tool types do not appear to be an
influencing factor, although this needs
further investigation.

The blade class shows an expected
progression of cortical states, from 70%

Fl. Tools BI. Bl. Tools
n % n % n %
15  30.6 72 22.5 13  18.3
18  36.7 32 10.0 14 197

4 8.2 95 29.7 12 16.9

12 245 97 30.3 30 423
— —_ 24 7.5 2 2.8

49 100.0 320 100.0 71 100.0
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Table 4. Cortex Categories

Fl.

n %
Cortical (50%) 58 123
Partly cortical (10-50%) 109 23.1
Minimal cortex (1-10%) 49 104
No cortex (0%) 183  38.9
Natural back 29 6.2
Cortical cortical plat. 9 1.9
Partly corticalcort. plat. 8 1.7
Minimal cortexcort. plat. 3 0.6
No cortexcort. plat. 20 4.3
Natural backcort. plat. 3 0.6
Total 471 100.0

non-cortical to 6% partly cortical. Natural
backing at 10% of blanks suggests a
functional selectivity, and not simply the
presence of primary reduction by-pro-
ducts. This is borne out in the tool class
where 13% of blade tools are naturally
“backed.

The majority of flakes from el Huna
exhibit either a partial light patina or an
overall white patina. The substantial prop-
ortion without patina (14% of flakes, 19%
of blades) appears to indicate recently
exposed material, and hence the likeli-
hood of some subsurface material remain-
ing on the site. The fresh, unabraded
edges of 91% of flakes and 94% of blades
further suggests that the assemblage has
not been significantly affected by the
redepositional agents of soil movement,
wind or water action, and is essentially in
Situ.

Typology

There are already a number of type-
lists in use for the Epipaleolithic period
(Hours, 1974) all of which have been
developed in areas surrounding Jordan.
The el Huna assemblage however does not
fit easily into these standard typologies
and certain accomodations had to be
made. Typologies at best form a shorthand
summary of a variable situation, and
where there is an obvious “lack of fit”

Fl. Tools Bi. Bl. Tools
n % n % n %
7 143 — — - —
16 32.7 16 5.0 2 2.8
5 10.2 46 14.4 12 16.9
18 36.7 214  66.9 48 67.6
3 6.1 31 9.7 9 127
— — 1 0.3 — —
— — 2 0.6 — —
— — 9 2.8 —_ —
— — 1 0.3 —_ —_
49 100.0 320 100.0 71 100.0
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between defined types and actual tools
much of the comparative value of typing is
lost. Nevertheless, a standard type-list was
used here as it enabled areas of similarity
and difference to be pinpointed. Also no
new list can be formulated on the basis of
an uncontrolled surface sample and it
remains to be seen if the situation at el
Huna is aberrant or is repeated at other
Epipaleolithic sites elsewhere in Jordan.

At el Huna tools were produced on
blanks from most artefact classes, although
blade forms account for over half the tools
manufactured (Table 5).

Table 5. Artefact Classes Used In Tool
Production

n Tools %

Flakes 413 42  10.2
Blades 320 71 222
Primary elements 58 7 121
Cores 46 2 4.4
Core 39 1 2.6
Chunk/cobble 1 1

Total 877 124 100.0

Flakes were converted into tools at an
average of somewhat less than one out of
ten, blades however were used intensively,
with an average of over one in four being
so modified. The rather high rate of use of
primary flakes (as compared to some other



Kebaran sites; Marks & Simmons, 1977:
244) is curious. These tools include 3
notches, 3 burins, and a denticulate. The
association between burins and cortex is
unclear, although for notches its presence
can provide a more robust working edge.

Tools made on bladelets comprise
27% of blade tools and 15% of all tools.
Microliths (including geometrics) form
only 12.4% of the tool group. This is a
rather low proportion for Epipaleolithic
sites, at least as they are presently under-
stood.

Notes On The Typology

After notches and denticulates, burins
are the second most common category of
tools at el Huna. Six burins were made on
flakes but the majority were on blades.
Burins on natural pan and dihedral déjeté
examples account for over 45% of burin
types. A new sub-category was added to
accommodate multiple blow, diverse
burins. Both examples are double, oppos-
ing burins.

A second new sub-category was in-
serted in the retouched and backed blade
group to include retouched sickle blades.
These include truncated, backed and nib-
bled retouch examples (Pl. II: 14, 15).

All truncations were located distally,
with retouch varying from nibbled to
steep, and one concave, one straight, three
convex and four canted (oblique) exam-
ples.

Most of the bladelet tools were made
on fine quality coloured flint with nibbling
retouch or steep sub-parallel backing.
Only three geometric microliths were
found at el Huna and their retouch was
normal abrupt and carefully executed. The
proto-lunate appears to be simply an
incomplete lunate with partial retouch on
the back. The one microburin found is best
regarded as a by-product of abrupt re-
touch.

Notches and denticulates form the
largest group of tools and show consider-
able morphological variety. Eighteen are
on flakes, six are on blades and one is on a
bladelet. About half of the notches were
formed by exterior compound retouch,
and the rest by compound interior or
single-blow notching. Notched flakes ex-
hibit variable amounts of cortex (nine are
cortical or partly cortical) and retouch is
irregularly placed. Denticulates are gener-
ally rough and irregular. The removal of
the striking platform by notching on va-
rious other tools suggests the possibility
that a number of notches may represent a
phase of tool preparation and are simply
incomplete tools.

The ‘‘varia” category is dispro-
portionately large and the result of two
factors. Firstly, a marked tendancy to
re-use and re-modify tools, and secondly
the occurrence of tools outside the stan-
dard typology, particularly wedges and
compound tools. THe ‘“‘Unclassifiable”
tools are all broken fragments of larger
tools.

Typological Discussion

Table 7. Typological Indices

IG Scrapers on flakes and blades 9.1
IB Burin Index 18.2
‘M Microlith Index 9.9
IMG - Geometric Microlith Index 2.5
ITmb  Microburin Technique 0.8
Restricted Indices

IBd" Dihedral burins 40.9
IBnr Burins on natural pan 22.7
IBt Truncated burins 13.6

IMt- Backed & unbacked obliquely 28.6
Truncated blades

-3 -



The el Huna tool complement is
composed primarily of notches and den-
ticulates, burins and various tools. The
index for notches and denticulates is very
high and this may be due to either or both
of the following:

— the possibility that notching represents
an initial stage of tool manufacture
here, and part of this group represents
unfinished tools.

— the possibility that at el Huna wood-
working activity was emphasized.

Comparison of the el Huna indices
with the general ranges of Epipaleolithic
cultures (Bar-Yosef, 1970: 179) shows that
for all major tool groups its range is closest
to that of the Natufian. However, the
assemblage shows no sign of Helwan
retouch, the microburin technique is not
established and lunates and geometrics are
rare. The lack of these characteristic Natu-
fian traits, together with the presence of
features taken to be indicative of a late
phase of the Kebaran (tools with inverse
or alternate retouch, the broad micro-
point, and numbers of awls, borers, notch-
es and denticulates) suggests placement of
the el Huna industry in the Late Kebaran
period, approximately 12,000 to 10,000
years ago.

Conclusions

The el Huna assemblage may be seen
as transitional in the sense that technolo-
gical emphasis appears to be shifting from
direct: percussion, soft- hammer methods
of blade production to increased use of the
punch technique for producing blade and
bladelet forms. As can be seen from the
data on skew angles, directionality and
platform preparation full mastery over this
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technique had not yet been achieved.

The inhabitants of el Huna showed
two distinct traits in the preparation of
their tool kit: a preference for removing
the striking platforms of tools beford final
retouch, and a preference for selecting
partly cortical flake blanks for transforma-
tion into tools.

The large number of tool types pre-
sent at el Huna reflect an unspecialized
tool kit and suggests that a wide range of
activities were carried out there. The
numerous notches, denticulates and burins
indicate that woodworking and/or bone-
working were important. Some harvesting
or cutting of silicious plants such as wild
grains or rushes is attested by the presence
of sickle blades. The grinding stones found
here further suggest the domestic activity
of grinding seeds or grains. Scrapers, awls
and borers may be seen as indicating
skin-working tasks. The presence of some
partly fossilized fragments of an indeter-
minate horn core and the first phalange of
an immature sus scrofa (Dr. A. Garrard,
pers. comm.) may be related to the
occupation. Fresh water would have been
readily available from the numerous
springs in the area as well as the Zarqa
River.

The el Huna site appears to have
functioned as a seasonal base camp, with a
diffuse zone of activity stretching along the
now mostly destroyed second terrace of
the Zarqa. Despite the overall poor pre-
servation of the site, a salvage excavation
is certainly warranted as information from
this period is still scarce in Jordan.

Linda E.Villiers
Canberra, Australia.
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FINAL REPORT ON PALEOLITHIC SAMPLING
AT ABU EL KHAS, NORTH N.

by

Linda E. Viliiers

Introduction

Abu el Khas is a Lower Paleolithic
site located 1.3 km. north-east of ancient
Pella of the Decapolis (Smith, Hennessy,
McNicoll, 1980). The first report on Abu
el Khas (Villiers, 1980) dealt briefly with
the site setting, sampling methodology,
and ancillary work carried out during the
1980 field season. This final report summa-
rizes the results of artefactual analysis, and
investigations into the geology and en-
vironment of the site area. Certain limited
Levantine site comparisons have also been
made. Complete details of the research
may be found in “Exploration of the
Lower Paleolithic Period in Jordan: The
Abu el Khas Site” (Villiers, 1981).

Both Pella and Abu el Khas are
located within an area known as Tabaqat
Fahl. This area forms a natural physio-
graphic unit consisting of an alluvial plain
bordered by the ‘Ajlun highlands in the
east, the Wadi Jirm drainage system in the
south, and the Wadi Hammeh in the
north. Tabaqat Fahl is separated from the
Jordan Valley in the west by a steep drop
of some 120 metres, and constitutes a
transitional terrain between the valley and
Eastern Highlands.

Abu el Khas is located in the north-
east corner of the Tabaqat Fahl area, at an
elevation of between 0-45 metres A.S.L. It
consists of the Tell el Baab hill spurs and
the Tell abu Ramileh ridge which partially
enclose a small plain lying some 50 metres
above the large Tabaqgat Fahl fan terrace
(Fig.1).

Although artefacts may be found
throughout the Abu el Khas area (60,000
sq.m. plus), erosion and slopewash (due
primarily to cultivation during winter, the
period of maximum erosion) have been
the primary agents of this spreading. Scat-
ters of artefacts are concentrated im-
mediatly below the south facing crests of
the Ramileh ridge and the Tell el Baab
hill. In this latitude these south-facing

slopes are constantly in sunlight and, as a
consequence, are noticeably drier, less
vegetated and exposed to active erosion.
On the el Baab hill erosion has exposed
sections of a conglomerate formation
along the south face which excavation
subsequently showed to be closely con-
nected with the surrounding artefact con-
centration.

The size of the present site area,
together with the limited field resources
available, precluded intensive sampling
over the whole area. A form of stratified
random sampling was selected in order to
test what relationships existed between
topographic variation and artefact density
and distribution (Villiers, 1981: 62-3). This
was supplemented by a “selective sample”
of artefacts haphazardly collected from the
rest of the site. Further material was also
recovered from the test excavation. Inves-
tigation focused on the Tell el Baab hill
spurs where the excavation and random
sample were located (see Villiers, 1980:
164 for selection criteria and site map).

Test Excavation

According to local informants a flat-
topped spur of the el Baab hill, in the
western section of the sample grid, had not
been ploughed in living memory, the
owners preferring to use it as a harvest
collection area. In the hope of minimal
disturbance on this level, grassed area (as
compared to the rest of the site which was
sporadically cultivated on the fallow sys-
tem) a 1.00 m. x 1.00 m. test trench was
dug here to attempt to clarify the deposi-
tional events of the site.

Excavation was by trowel and
handpick, following natural stratigraphy.
Facilities were not available to sieve the
material so each handful of soil removed
was “hand- sieved” for artefacts. Level
depths given are approximate only as
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excavation followed the uneven
stratigraphy which rose towards the west.

Levels 1 and 2 (0-0.12 m.) form a
shallow reworked soil lying
unconformably on a conglomerate unit.
The soil was alkali (Ph 8.5-9) with an
increasing number of rocks with depth.
Artefacts included four Roman-Byzantine
sherds as well as small (less than 0.05 m.
diameter) non- cortical flakes and chips.
Levels 3 and 4 (0.12-0.30 m.) comprised of
conglomerate with soil filling the upper
depressions and interstices. Some sorting,
of the disassociated conglomerate
components was noted. The artefacts from
these levels were cemented into the
conglomerate, with a brittle calcareous
cementing matrix, and included flake and
pebble tools ranging in size from 0.04 m.
to 0.12 m. in length. They were roughly
worked and most displayed a heavy white
patina with evidence of crushing.

Lenses containing a higher proportion
of clay were discernable in the south
section above the conglomerate, and
appear to represent remains of a
weathering surface. No sorting of the
constituent components of the
conglomerate was noted, with material
ranging in size from 0.01-0.02 m. to over
0.12 m. subrounded and subangular in
shape. The conglomerate rises from east to
west, but whether this is a result of an
initial dip of deposition or a structurally
controlled tilt, associated with tectonic
activity, is unclear.

The conglomerate is part of a
formation exposed on the southern face of
the el Baab spur, and appears to overlie
the Cenomanian limestone base. The
formation is well over a metre thick and
lying so close to the surface it explains why
the hilltop was not ploughed. Fragments of
conglomerate were found in collection
squares of the sample grid around the hill,
and inspection of sections in the military
trenches on the adjoining hill showed
conglomerate at an equivalent level. The
formation is subject to constant erosion
and the areas located appear to represent
remnants of a formerly more extensive
formation.

Analysis of conglomerate samples
(kindly undertaken by Dr. Paul Goldberg,

-29

during a visit to Australia) indicated that
the original deposit was either fluvial with
a likely admixture of slopewash sediments,
or a slopewash with fluvially worked chalk
clasts rounded by a previous phase of
transport. After deposition it was
cemented by a fine grained calcite and
voids filled with a coarser calcite. It is not
clear whether cementation was from the

soil downward or from groundwater

upward.
Artefact Amalysis

Sampling methodology and sorting
procedures are discussed in the first
report on Abu el Khas (Villiers, 1980:
164-5). A 10. sample was collected from
randomly selected squares in a 3,000 sq.
metre sample grid laid over the el Baab
spur (Villiers, 1981: 70-3; 78-81). After
preliminary sorting and division with the
Department of Antiquities a group of 442
artefacts from the Random Sample, and 28
from the Selective Sample, were available
for analysis. The artefacts remaining with
the Department of Antiquities were finally
analysed in 1982 but the results did not
alter the overall picture of the industries
represented at Abu el Khas. The
Excavation Sample was kept intact and
analysed as a whole.

The Abu el Khas site has, at various
times during its history, been exposed to
denudation, fluvial action, erosion,
trampling by man and animals, and
disturbance through agriculture and
military activity. It is not surprising
therefore that many of the artefacts
exhibited signs of rolling and crushing.
This led to considerable difficulty in
distinguishing natural edge damage from
intentional edge modification (by retouch
and/or utilization). Consequently, for the
sake of logical consistency as well as for
reliability of results, the unmodified
category as used here includes only
artefacts with fresh, whole edges. All
artefacts with edge alteration (resulting
from deliberate modification, utilization,
or natural causes) were classed as ‘“‘edge
damaged”. This cautious approach clearly
leads to under-representation of the
“utilized” category, and the figures given



must be viewed with this in mind.

The following technological attributes
were recorded: striking platform type,
flaking technique, flake form, amount of
cortex, flake condition (i.e.,
“wholeness”), artefact alteration (i.e.,
patina and freshness), flake length, width
and weight (Rollefson, 1980: 136-9).

The significance of the observed
technological variations between Groups
A and B in the samples was tested by the
use of chi-square analysis. The small size
of many of the technological subcategories
required their pooling in order to produce
two major variables for each charecteristic
e.g.: “plain platforms” included plain and
transversely prepared variants; ‘“‘facetted
platforms” included dihedral, multiple
facet, and dihedral with ome transverse
flake variants, and so on. With one degree
of freedom the level of significance was set
at 0.001. Although there are problems
associated with this method, it proved
useful in view of the nature of the samples
(see Doran, Hodson, 1975: 54-6; Villiers,
1981: 119). 7

The composition of the samples is
given in Table 1.

Both nodular and tabular flint from
the local limestone are used for artefacts,

Table 1. Composition Of Sample Groups

Random Sample

as well as cobbles from the wadi beds. The
exact source of the brecciated chert is at
present unknown although the geological
makeup of the area indicates it should
occur locally.

Random Sample

The length-width frequencies and
weight distribution of whole flakes were
graphed and compared and while there is a
curious hint of a bimodal size distribution
in Group B, the results are inconclusive
due to the low ratio of complete flakes in
the sample. It is possible that this may be a
reflection of the age of these artefacts,
with greater damage and breakage being
more likely over long periods of exposure.

While both, Group A and B of the
random sample represent flake based in-
dustries, there are a number of (statistical-
ly) significant differences between them.
These include striking platform type, flak-
ing technique, amount of cortex present
and incidence of patina. Also, while no
Group A artefacts show any sign of car-
bonate concretions nearly 10% of Group B
artefacts exhibit this, indicating a close
association with the conglomerate unit
present on the site.

Excavation Selective

I (a) Artefact Form A n=148 B n=294 n =76 n =28
Bifaces 0 1 0 3
Flakes 128 220 43 17
Cores 5 5 3 1
Chunks/Fragments 12 27 14 2
Natural Flakes 3 39 16 3
Hammerstones 0 0 0 2
(b) Artefact Class
Implements 58 106 15 20
Cores 5 7 3 1
Artefacts (debitage and utilized) 85 181 46 7
Non-artefactual debris 0 0 12 0
(c) Modification '

Cores 5 7 5 1
Modified/edge damaged 128 284 73 27
Unmodified edge 15 3 0 0

II. Raw Material
Flint 137 173 60 25
Brecciated chert 0 8 12 2

Other (limestone, chert etc.) 11

13 4 1



With platform type, the difference
between Group A and B in the incidence
of “facetted” and ‘“‘plain” platforms re-
spectively resulted in a chi-square of 33.8,
with the probability that both groups were
drawn from the same population being less
than one in a thousand (0.001). Compari-
son of flaking technique indicated a simi-
larly highly significant difference. The
incidence of the use of “normal” (normal,
angular) and ‘‘prepared” techniques
(Levallois flake and blade, normal blade,
and non-Levallois prepared core) resulted
in a chi-square of 39.1 with p being greater
than 0.001. While these differences be-
tween the two groups centre on the use of
techniques for preparing cores for flake
production, there is no evidence for the
consistent production of predetermined
flake forms (e.g., blades, points, Levallois
flakes, etc.) in either group.

The groups vary significantly in the

presence of cortex on artefacts (chi-square=

14.9, p = 0.001) with Group B being
consistently more cortical. This suggests
that either substantially different
approaches to core reduction and prepara-
tion existed between the two groups, or
that Group B was manufactured on site
while Group A artefacts were made else-
where and brought to Abu el Khas before
being discarded.

Although clearly observable patina-
tion is difficult to quantify and control,
especially for borderline cases (e.g., light
overall patina, heavy partial patina, etc.).

Patination processes are as yet incomplete-
ly understood and research remains incon-
clusive (Schmalz, 1960). However, a high-
ly significant difference (chi-square =
20.1, p = 0.001) was found between arte-
facts with zero or light patina (Group A)
and those with overall or differential pati-
na, i.e., two periods of patination (Group
B).

An interesting difference between the
two groups which warrants further
investigation involves the use of chunks
and natural flakes as artefacts/implements,
as against the use of struck flakes. The
difference between Groups A and B is less
marked statistically than those discussed
above (chi-square =9.7, p = between 0.01
and 0.001) but the evidence indicates that
this feature would be better explored with
larger samples.

Comparison of other features of the
assemblages was restricted by either the
difficulty in establishing objective criteria
for assignment to the relevant sub-
categories (as in the case of artefact
freshness), or by the lack of sufficient
relevant items (e.g., transverse platform
preparation, hinge flakes, blades).
Differences in the use of various types of
raw material (flint and the pooled values
for the other two types) proved
insignificant (chi-square = 0.012, p =
0.90). This suggests that the lack of
artefacts made on the more robust
brecciated chert in Group A may be due to
chance.

Table 2. Summary Of Random Sample Technological Features: Relative Percentages

Platform Type A B
Plain 37.5 59.5
Facetted 32.0 8.6
Absent 26.6 27.5
Crushed 3.9 4.5
Flake Form A B
Normal 40.6 22.5
Angular 344 61.3
Blade 8.6 1.8
Hinge 4.7 11.3
Cortex A B
Cortical 34.3 54.1
Non-cortical 65.7 46.1

Flake Condition A B

Complete 25.8 22.5
Platform absent 26.6 27.5
Other edges absent 47.7 50.0
Artefact Alteration A B

Differential Patina 13.3 13.9
Partial/Light patina 32.9 53.7
Opverall patina 9.8 31.5
No patina 44.1 1.1
Fresh 92.4 12.2
Slightly rolled 7.7 62.4
Very rolled 0 25.6
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Core Type A
Levallois 1
Flake core
Proto-Levallois 2
Single platform 1
Formless 1
0
0

o™

Discarded
Core frag./chunk

WhoooO

As may be seen from the comparison
of typological indices (Table 5) Mouste-
rian elements (Bordes, 1950; Bordes,
Bourgon, 1951) are moderatly well repre-
sented in Group B but relatively low in
Group A. The composition of the scraper
class in Group B is brought out in the
Charentian and Yabrudian indices, with
Group A lacking the canted convergent
scrapers typical of the latter. The Denticu-
late group value of Group A is almost
twice as high as that of Group B. While the
absence of backed knives (Group A) has
been taken as a characteristic of Late
Acheulian assemblages in the Near East
(Rollefson, 1980: 135), Group A’s low
Levallois index suggests a variation to the
usual Late Acheulian, where this feature is
usually better represented. No Levallois
items occur in Group B.

There are clear differences between
core types of the two groups. Specialized
core types are found omly in Group A
(Levallois, proto-Levallois, single plat-
form), and the average number of flake
scars on the cores is 8.8. In Group B only
amorphous, casually utilized cores were
found, and the overall impression was one
of irregular use of suitable cobbles or
chunks to strike off one or two flakes when
required. The average number of flake
scars is 3.8. This difference in core types
correlates well with the lack of specialized
flaking techniques notable in Group B
{Table 2).

Excavation Sample

As discussed earlier the artefacts from
Levels 1-2 derive from a substantially
later, reworked soil now covering the
artefactual conglomerate. Re-analysis of
the sample, keeping material from the first
two levels separate is underway, but the
information presented here is based on the

Flaking Technique A B
Normal; “Clactonian” 61.7 86.9
Levallois; Prepared

Core; Blade 35.9 8.6
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excavated sample as a whole.

The majority of flakes exhibit plain
platforms (65%) and normal flaking tech-
nique predominates. Angular and ‘‘nor-
mal” flake forms constitute 72% of all
forms. Over 42% of items were cortical or
had cortical platforms, and the rather high
value for non-cortical artefacts is attribut-
able to the higher incidence of chronologi-
cally later small flakes in the upper two
mixed levels. There was an equal division
between complete flakes and those with
absent platforms (23% each). Other edges
were missing on 53% of the sample. Over
60% of flakes, and 76% of chunks/ natural
flakes, showed evidence of concretion. No
artefacts were without patina and 47% had
a heavy, overall patina. The large size of
many of the artefacts recovered from the
conglomerate is reflected in the length-
width frequency of whole flakes (up to
0.00110 m. width, 0.00100 m. length) and
in the weight distribution (up to 345 gms.).

Only fifteen recognizeable imple-
ments were found and indices were not
calculated. Tools include one scraper, two
awls, two naturally-backed knives, nine
irregularly retouched pieces, two chop-
pers, and one “‘diverse” implement. With
the exception of the scraper and awls
(from Levels 1-2) none of the tools could
be called typical examples of their class,
being minimally and crudely worked.

Artefacts from Levels 3-4 were origi-
nally associated with Group B, Random
Sample, which also showed varying de-
grees of abrasion and conglomeratic adhe-
sions. Although there were differences,
(i.e., size, patination colour, and an ex-
tremely basic technology evident in the
excavated material, the sample was too
small to permit comparative quantifica-
tion. While the excavated artefacts do
appear to have certain similarities to some



pre-Acheulian material found at Abu Ha-
bil in a similar geological context to Abu el
Khas (Bender, 1968: plates; Huckreide,
1964,) this possibility of a third, even
earlier, pre-Acheulian assemblage existing
at Abu el Khas will certainly require
further investigation and collection of lar-
ger samples.

Selective Sample

The significance of this group lies
primarily in indicating the range of artefact
types to be found at Abu el Khas. Being
selectively collected they (unsurprisingly)
show a finer degree of workmanship to
most of the other samples. The small size
and selectivity of the group rules out any
statistical treatment, and only the imple- -
ment class was divided into A and B types.
Group A comprised of two Levallois
flakes, a convex transverse scraper, two
denticulates, and one item with fine alter-
nating retouch (Type 49). Group B in-
cluded a convergent sidescraper, a natural-
ly backed knife, three chopping tools, three
bifaces, four implements with crude re-
touch (Types 46-47) and two ‘“‘divers”
items. Two Chalcolithic chisels were also
found on the site.

Artefact Density And Distribution

A subsidiary goal of the Abu el Khas
research was to determine the origin of the
artefacts, were they surface scatters now
eroding down-slope from a high point of
the site, or did they originate from a

Table 3. Artefact Density And Distribution

Total Sample

North  South
Sector  Sector
&
No. of squares sampled 44 31
No. of artefacts 220 222
Overall weight (grams)  4970.2 6199.4
Average density/m® 1.3 1.8
Average weight/m? (gms) 28.2 50.0

stratigraphic context now being broken up
and eroded? The use of probability sam-
pling enabled investigation of the rela-
tionship between topographic variation
and artefact distribution and, within the
limits of the stratified random sampling
procedure used, allowed some conclusions
to be drawn.

Table 3 shows a marked difference in
the distribution patterns of the two groups.
While Group A shows a comparatively
even weight distribution across both sec-
tors of the sample grid, the average weight
of Group B per m’ is nearly twice as heavy
in the south sector. This difference is not
dependent on the number of artefacts
occurring, which remains proportionally
constant, rather it illustrates the difference
suggested in the comparison of whole flake
weights—Group B artefacts are, as a
whole, larger (heavier) than the Group A
material. A slight majority of Group A
artefacts are found in the higher north
sector of the grid, while the Group dis-
tribution reverses this pattern — the
majority of artefacts are found in the south
sector, and the average weight/m* there is
more than twice as heavy as in the north
sector.

Erosion may provide an explanation
for the distribution of Group B artefacts, if
heavier artefacts are more likely to erode
downslope than smaller, lighter ones (cf.
Rick, 1976). But this does not explain
Group A distribution which, although with
a lower density per m? in the higher north
sector of the grid, has a higher average
weight per m? there. This pattern suggests

Group A Group B
North  South  North  South
Sector  Sector  Sector  Sector

32 24 37 23

76 72 144 150
1552.4 1062.8 3417.8 5136.6
0.6 0.8 1.0 1.6
12.1 11.1 231 55.8

In the Group A and B columns the number of squares sampled refers to the number
of squares in which artefacts of the relevant type occurred.
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that the material was probably discarded
on the upper north sector and has not yet
eroded significantly downslope.

The sample grid was divided into four
equal quadrants running from east to west,
and the relative percentages of artefacts in
each was calculated. This showed a con-
centration of Group B artefacts surround-
ing the flat-topped hill in the west where
the conglomerate outcrops. If Group B
derives from a unit within the conglomer-
ate, which appears likely, then their
occurrence further upslope in the north-
east sectors of the grid suggests that the
conglomerate formation may have once
extended over this area but has since been
destroyed.

The Group A pattern of distribution
appears to be independent of that of
Group B. It is also independent of the
prevailing drainage direction, a factor in-
fluencing erosion patterns, which is from
north to south.This suggests that Group A
represents a later episode of site use, with
artefacts experiencing only limited down-
slope movement since their deposit on the
higher and flatter north sector of the site.

Site Comparisons

Inter-assemblage comparisons high-
light the inadequacies of the various sys-
tems of lithic analysis in use in the Levant.
Until recently the emphasis has been on
tool typologies (usually classified accord-
ing to Bordes’ system, variants thereof, or
site-specific systems such as ‘Ubeidiya)
and little data is available on the technolo-
gical features of assemblages (Rollefson,
1980: 130). Clear comparisons are further
limited by the lack of comparative quan-
titative data, variations in criteria for
ascription to artefact type classes, non-
equivalence of sampling procedures and
sample sizes, and differences in the nature
of assemblages due to depositional con-
texts.

Given these problems it was only
possible to highlight general similarities
and differences between Abu el Khas and
other selected sites (e.g., ‘Ubeidiya and
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Latamne). These sites are discussed in
detail in Villiers (1980: 132-145) and on
the present evidence it appears that Group
B may probably be placed at the end of the
‘Ubeidiya sequence but preceeding
Latamne (Fig. 2). Until recently
Paleolithic investigations in Jordan have
been sketchy and unsystemmatic. At the
time of this analysis comparative data was
available from only two sites. ‘Ain el
Assad and Fjaje, both kindly made avail-
able to the author by Dr. G. Rollefson.
Comparison of both Abu el Khas groups
with ‘Ain el Asad is presented here, while
comparison with the Fjaje site may be
found in Villiers (1980: 145-150).

‘Ain el Assad is a spring at Azraq
oasis in the eastern desert area of Jordan.
The existence of Paleolithic artefacts there
has been known since 1958, but the collec-
tion derived by Dr. Rollefson from back-
dirt piles left by sump excavation is the
first to be analyzed in detail (Rollefson,
1980: 129). This collection consists of 538
artefacts, including 62 bifaces, 71 cores,
112 flake implements and 293 other flakes.

Technologically, this collection
showed little effort at platform prepara-
tion on cores, with the majority of flakes
and blades being produced by either the
non-specialized “normal” technique or by
the high-angle (‘“Clactonian”) method,
itself a variant of “normal” technique.
Normal flake form predominates and the
low incidence of cortex on flakes is taken
to indicate that much of the lithic manufac-
turing process occurred elsewhere (Rollef-
son, 1980: 139). Although the Levallois
technique is not utilized extensively at this
site, the “recognizable techniques of flake
production, based primarily on patterns of
flake scars observed on the exterior sur-
faces of flakes conform... to what would
be anticipated in a Late Acheulian
assemblage” (Ibid: 136).

Comparison with Abu el Khas indi-
cates that Group A exhibits the closest
technological similarity with ‘Ain el Assad
(Table 4) further supporting its Middle to
Late Acheulian identification.



(GL6L MerD Joy)  “AMiiqeuea :seuisnpu| ausdoisiald Jaddn-2IPPIN  PaleRY PUE UBINSYIY O uosiedwo) 73

VN v|N
"VUN v|N
Gz82 k
SLLE v| N
-

%0v
uemop|Q
= 1 (€9}  "As@—0ZX  EApradn
(08L) ‘yoy —0gX  eAIpean

L {OLE) *yoy—jewo] auwele’

‘ (votLe) ‘yoy —-uyxnieg ueAegep

0
]
i
{
6LE V|N | (€02) *yoy — wiynssH
S6L (z6Z) 'sways—A 1912ys’ pniqer
vov 4 (9¢) O isAeq ueidedej—unqej
i
OLEY | = (6G8€) 4 lsAe yoy-—ungej
668¢ | (ZGLL) [BIOL  UBIPAWY =UNIPY
| w
[44X4 i P (GEOL) |e10L  uRIpNIQEr-UNIPY
L6€E k [ | [ (S8) ‘yay ~ Seyy 13 gy
s1oB}314Y paljpoin snosue||3dstiAl sjooy Bunng sjoo) Aing sj00] AxnQ sploiaydg siaddoy)

1e10]. pasinn abieq Aneay 4617



Table 4. Technological Features From Jordanian Sites

‘Ain el Assad

n =405
Platform: Plain 48.2%
Facetted 22.5
Cortical 9.1
n341
Technique: ~ Normal 32.8
High-angle 29.0
Levallois 1.8
Blade 7.6
Prepared Core 22.6
Form: Normal 79.0
Angular 8.9
Blade 6.2
Hinge —
Debris 0.5
Cortex: Cortical 41.4
Non-cortical 58.5

Group A diverges in the lower inci-
dence of use of the high-angle (Clacto-
nian) technique, larger numbers of flakes
with angular form and greater proportion
of debris. The non-equivalence of sam-
pling methods used at both sites, and the
possiblity that two periods of occupation
may be represented in the ‘Ain el Assad
sample (Rollefson, 1980: 142), means that
the significance of such differences re-
mains unclear. It is worth noting though
that while Group A and ‘Ain el Assad are
similar in their ratios of cortical and
non-cortical artefacts (suggesting manufac-
ture elsewhere), the high proportion of
debris in Group A seems to indicate that
post-decortication reduction was carried
out at Abu el Khas.

Group B artefacts exhibit substantial
differences to the ‘Ain el Assad material: a
very low percentage of facetted platforms,
little use of blade-production and prepared
core techniques, a very high proportion of
angular flake forms, and a low number of
blade forms. The majority of artefacts are
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Abu el Khas
Group A Group B
n=128 n=222
37.0% 59.9%
32.0 8.6
11.2 8.4
59.4 82.0
203 5.0
3.1 —
7.8 1.8
25.0 6.8
40.6 22.5
34.4 61.3
8.6 1.8
4.7 11.3
10.2 1.8
n=143 n=289
34.3 54.5
65.7 46.0

cortical, indicating manufacture on-site,
but the extremely low percentage for
debris suggests that little secondary reduc-
tion occurred.

Of classifiable tools at ‘Ain el Assad
(Rollefson, 1980: 130- 132) 46.9% are
bifaces, and 53.1% are flake tools. An
unusual feature of this assemblage is that
cleavers form 30.2% of the total biface
class (14.2% of all tool types) and none are
made on flakes. Customarily in Late
Acheulian assemblages of the Levant
cleavers account for only 2-4% of the
bifaces, and they are commonly made on
flakes. There is also a relatively high
proportion of bifaces of the “diverse” type
(24.5%) and as this also occurs at other
Levantine sites, Rollefson suggests that
Bordes’ biface typology is not entirely
appropriate for classification of bifaces in
this area (Ibid, 1980: 130).

Table 5 presents the essential typolo-
gical indices for flake implements from
both sites:
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Fig. 3

. Single platform core (Grp. A. Random Sample)

. Failed Levallois core (Grp. A. R.S.)

. Double notch on thick flake (Grp. A. R.S.)

. Naturally backed knife (Grp. A. R.S.)

. Denticulate (Grp. A. R.S.)

. Convergent scraper (Grp. A. R.S.)

. Levallois flake (Grp. A. R.S.)

. Denticulate (Grp. A. R.S.)

. Denticulate (Grp. A. R.S.)

. Compound notch (Grp. A. R.S.)

. A Typical Levallois blade (Grp. A. R.S.)

. Microdenticulate (Grp. A. R.S.)

. Awl/borer on natural flake (Grp. A. R.S.)

. Utilized flake (Grp. A. R.S.)

. Retouched Levallois flake (Grp. A. Selective Sample)
. Trihedral pick (Grp. B. S.S.)

. Distal truncation on Levallois flake (Grp. A. R.S.)

fig. 4

. Diverse-bifacially retouched ‘primary flake, a type of “bec”. interior. (Grp. B. Random Sample)
. Chopping tool (Grp. B. R.S.) '

. Chopping tool (Grp. B. R.S.) -
. Concave sidescraper (Grp. B. R.S.)

. Concave sidescraper on primary flake (Grp. B. R.S.)

. Convergent sidescraper (Grp. B. R.S.)

.Steepscraperon angular chunk (Grp. B. R.S.)

. Convex transverse scraper (Grp. B. R.S.)

. Large denticulate on primary flake (Grp. B. R.S.) R
. Sidescraper on natural flake (Grp. B. R.S.) -

. Denticulate (Grp. B. R.S)

. Denticulate (Grp. B. R.S.)

. Denticulate on primary flake (Grp. B. R.S.)

. Naturally backed knife (Grp. B. Selective Sample)

. Notched flake (Grp. B. R.S.)

. Notched flade (Grp. B. R.S.)

. Abbevillian- style handaxe (Grp. B. S.S.)

. Levallois blade, interior retouch (Grp. A. S.S.)

. Chopping tool (Grp. B. S.8S.)

237 -



Fig.3. Tools from Abu el Khas
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Fig.4. Tools from Abu el Khas
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Table 5. Essential Typological Indices for Jordanian Sites

‘Ain el Assad Abu el Khas

Group A Group B

Scraper Index 51.7 16.7 32.3
Charentian Index 25.0 5.5 15.4
Yabrudian Index 28.3 — 16.9
Backed knife Index — — 3.1
Group I-Levallois 13.8 5.6 —
Group II-Mousterian 55.0 16.7 32.3
Group III-Upper Pal. 16.7 11.1 9.2
Group IV- Denticulate 10.0 44.4 24.6

This method of summarizing typolo-
gical characteristics of assemblages tends
to obscure the degree of similarity or
difference between them, and is further
hampered by varying criteria used by
workers in the inclusion of tool types in the
indice groupings (cf. Wendorf, 1968: 198;
Rollefson, 1980: 134). In this table it
would appear that Group I characteristics
are better represented at ‘Ain el Assad,
yet the technological evidence would seem
to belie this. The actual incidence of the
use of Levallois flaking technique is only
1.8%, and only one Levallois flake core
was found. At Abu el Khas (Group A) the
incidence is 3.1% and four of the five cores
in this group are either Levallois or proto-
Levallois.

Variations in the nature of the sam-
ples and sampling methods used may
explain many of these differences, but the
point here has been to show, mainly
through technological comparisons, that
Abu el Khas, Group A, would not be out
of place being grouped with Middle to
Late Acheulian industries as they are
presently known from Jordan. Neverthe-
less if one accepts that associations of
artefact types may be repeated in innumer-
able variations throughout the Acheulian
(Clark, 1976: 461) then diversity may be
expected.

Geology Of The Site

Certain geological and pedological
investigations were carried out in an
attempt to date the site independently of
artefact analysis. Subsequent research en-
abled a picture of the formation of the site
to be pieced together which later profes-
sional investigation of the Pella-Tabaqat
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Fahl area has generally confirmed.

The Eastern Highlands and scarp area
is mostly composed of Cenomanian-Turo-
nian limestone with small areas of
Neogene deposits (Bender, 1974: 177-
178). At Abu el Khas the basal limestone
includes shales, marls, gypsum and dolo-
mite. The establishment of the geological
sequence in the study area focuses on the
Wadi Hammeh. Abu el Khas with its
conglomerate appears to be a remnant
formation above the general level of the
surrounding area, and above the now
deeply entrenched wadi, having been iso-
lated by changes in the prehistoric drain-
age pattern.

Bender (1974:93-4) recorded sedi-
ments in the wadi similar to the Plio-
Pleistocene Shagur Formation, overlain
with an angular unconformity by the Ghor
el Katar series. Approximately 9 km. to
the south, at Abu Habil, conglomeratic
limestones unconformably overlie the
Ghor el Katar series. In the upper part of
this Abu Habil formation, artefacts of a
supposedly “Oldowan” type occur, and
the formation was ascribed an early Mid-
die Pleistocene age (Huckreide, 1964:
211-212). Although considerable uncer-
tainty exists regarding the chronological
relationships of the units, Dr. N. Schul-
man (geological advisor on the ‘Ubeidiya
excavations 1960) has suggested that the
upper artefactual levels of Abu Habil may
be tentatively correlated with the
‘Ubeidiya Formation. Similarly, the arte-
factual conglomerate of Abu el Khas may
be regarded as correlative to the ‘Ubeidiya
Formation, and of assumed Middle Pleis-
tocene age (Dr. N. Schulman, pers.
comm. 1980). Horowitz (1979: 335) also
correlates the ‘Ubeidiya Formation and



the corresponding upper part of the Abu
Habil series and assigns them an Early/
Middle Pleistocene age (between 1.2 mil-
lion years-600,000 years).

An alternative correlation for the
Abu el Khas formation may be with the
succeeding Naharayim Formation. At
‘Ubeidiya and Banat Ya‘cub this is marked
by a distinct angular unconformity, and is
ascribed to the transition between the
Early and Middle Pleistocene (Picard,
1965: 351-2). Prior to the deposition of the
Naharayim Formation the ‘Ubeidiya beds
were deformed in a phase of tectonic
activity that resulted in the conglomerates
of Layers K29, K30 being tilted 45 degrees
to the north-west (Stekelis, 1969). If the
tilting of the Abu el Khas formation
towards the west is indeed structural, and
not a depositional dip, this would correlate
well with the last phase of the ‘Ubeidiya
Formation. The Naharayim Formation
consisting of fluvial and colluvial sedi-
ments has been correlated with poorly
consolidated gravels with a red, argil-
laceous matrix, containing early
Paleolithic artefacts in the Wadi Kufr-
inga—Wadi Yabis area, approximately 7-
20 km. from Abu el Khas (Bender, 1974:
95). These sediments overlie the Abu
Habil series, and are themselves overlain
by the Lisan marls, deposition of which

ceased between 12,000-18,000 years ago’

(Bender, 1974: 97; Horowitz, 1979: 342).

Although there had been no geologi-
cal investigation of the Pella-Tabaqat Fahl
area prior to this research, P. Macumber
(a professional geologist) surveyed the
area for the Pella project in early 1981. In
his unpublished report he notes the prob-
lem of repetition of fluvio-lacustrine sedi-
ments along the eastern graben, compli-
cated by tectonic activity, which makes
geological identification and correlation
very difficult. These formations have been
deposited from Plio-Pleistocene time on-
wards, and in the present absence of
means of directly dating them their clear
identification is going to require much
work. A start on this project is scheduled
for the 1982/3 Australian Pella field sea-
son.
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Paleoenvironment Of The Site Area

The botanical profile of the Pella-
Tabaqat Fahl area was investigated and
together with other environmental and
geomorphological data this allowed tenta-
tive reconstruction of the paleoenviron-
ment of the study area. This information is
briefly summarized here and more de-
tailed discussions may be found in Villiers
(1980; 1982).

Tabaqat Fahl is located in a spe-
cifically (microclimatically) favourable
area within the general semi-arid,
Mediterranean type climatic pattern of the
Levant (Smith, 1973: 91-107). Its water
resources are substantially augmented by
spring flows which geological evidence
indicates have existed throughout the
Pleistocene (Bender, 1974:177). The
present flora of the area clearly indicates
that the former climax vegetation of the
arca was an ecotone of park forest of
Quercus ithaburensis and savanna
grasslands, including Zizyphus spp.
Botanical evidence shows little, if any,
change in the distribution of plant
territories since the Plio-Pleistocene
(Zohary, 1973) and a vegetation similar to
the former climax is inferred for the
Middle Pleistocene period at Tabaqat
Fahl. The Abu el Khas site would have
then been situated in a biotype of savanna
grassland margins, adjacent to open oak
forest covering the higher slopes of the
castern Jordan Valley graben. The work of
Ronen (1975) and Gilead (1975) indicates
that this was a common preferred pattern
for Acheulian site location in the Levant.
These areas supported a mixed fauna of
European and African elements, with
elephant, deer, horse and other grassland
species being the most common (i.e., a
fauna very similar to that recorded at
‘Ubeidiya).

The oldest sites in the Middle East are
located in or adjacent to the Rift Valley
(e.g., ‘Ubeidiya at -200 metres, Jisr Banat
Ya‘cub at+75 metres). Abu el Khas at
approximately + 45 metres appears to fit
well into this pattern, both
environmentally and situationally. A



pollen sample taken at Pella, although
lacking chronostratigraphic profile (Smith,
1973: 136), indicates that the plant species
recorded there are at least congruent with
those found at other Pleistocene sites in
the Valley. The size and density of the
Abu el Khas site suggests a probable
pattern of repeated visits, possibly
connected with seasonal herd migrations
between the valley and highlands.

Summary and Conclusions

Abu el Khas is the first paleolithic site
in Jordan to have been systematically
sampled and test excavated. While the use
of explicit sampling strategies is still
uncommon in the Levant, the stratified
random sampling approach designed for
Abu el Khas proved responsive to
feedback at various stages of the project
and constituted a straight forward strategy
for field use.

The analysis of the Abu el Khas
assemblages was guided by the need to
establish clearly its technological and
typological characteristics. It was also
concerned with establishing quantifiable
criteria for distinguishing between the
cultural elements of a mixed site. This met
with a certain amount of success. The
artefacts from the controlled random
sample originally sorted into two groups
on impressionistic criteria (fresher edges,
less patina), were shown to have less than
one chance in a thousand of originating
from the same ‘“‘population”. Testing for
the significance of technological variations
between the two groups by use of the
chi-square method showed the existance of
highly significant differences between
Groups A and B in terms of platform
types, flaking techniques, presence of
cortex and the use of struck flakes as
artefact blanks.

Group B may be characterized by a
significantly greater incidence of plain
platforms, the use of normal flaking
technique (simple hard hammer flaking), a
large number of cortical items and items
with overall or differentiated patina. The
Group B assemblage indicates a
preference for utilization of a rudimentary
reduction sequence in association with
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minimal core preparation techniques. An
early Acheulian origin is indicated for
Group B, while Group A represents a
Middle to Late Acheulian assemblage.

The nature of the samples limited the
utility of the comparisons of length/width
frequencies and weight distributions but
differences in flake size production
between the two groups are indicated. The
use of size factors in providing
discriminatory data on mixed Lower
Paleolithic assemblages warrants further
exploration to test its apparent
applicability.

Mapping of artefact densities and
distribution across the sample grid
indicated that Group A was discarded on
the flatter, north section of the site and,
while limited downslope movement seems
to have occurred, the assemblage is at least
partially in position of its original discard.
This is further substantiated by the
generally fresh condition of the artefacts.
The low density may reflect either a
shorter or less intense period of site use.
Group B artefacts have evidently eroded
out of a conglomerate unit but whether
they derive from the same unit of
conglomerate and the excavated sample,
or a now destroyed upper unit which once
extended across the upper sections of the
site, is still to be determined.

The investigation of the Abu el Khas
site suggests that along the graben rim
there is an association between
conglomerate formations and early
Paleolithic occurrences. Further research
in the Wadi Hammeh-Abu el Khas area
will provide an excellent opportunity to
clarify the local cultural and geological
sequence and provide a basic model of
cultural succession for the area.

The analysis of technological features
of the Abu el Khas assemblages, using a
slightly modified version of the system
adopted by Rollefson (1980), proved an .
efficient method for describing the
technological characteristics of the
samples and for distinguishing between its
mixed Lower Paleolithic elements.
Typological information was of only
limited value in this respect.

Jelinek (1977: 18-19) has already
questioned whether the European ‘derived



typologies in use are either adequate or
suitably formulated to cope with the task
of distinguishing related culturally or
functional units in the Levant. Clearly
there is a need to move away from this
typological emphasis and expand the scope
of technologically oriented studies, a
subject barely touched upon in this region.

Much of the confusion in Levantine
prehistory is due to the partial recovery of
assemblages and the selectivity evident in
the retention of artefacts for analysis.

-43 -

Uncontrolled sampling of sites had also led
to distortion of expectations of what
constitutes a “characteristic” assemblage
of a particular period. The lack of
comparative technological and typological
data obtained under controlled conditions
remains a major obstacle to clarification of
these problems and to the development of
appropriate techniques of lithic analysis
and cultural interpretation.

Linda E. Villiers
Canberra, Australia
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REPORT ON THE 1982 SEASON OF EXCAVATIONS AT KHIRBET ISKANDER

by

Suzanne Richard

Introduction

Between June 1-July 13, 1982, the
second season of excavations took place at
the site of Khirbet Iskander in the Wadi
Wala. The site lies 24 km. south of
Madaba, some 400 metres northwest of
the bridge where the Madaba-Dhiban road
crosses the wadi (Fig. 1, 2). This expedi-
tion took place under the auspices of the
American Schools of Oriental Research
and Drew University and was funded by a
grant from the National Endowment for
the Humanities (grant no. RO-20386-82).
Additional funds were obtained from stu-
dent camp fees and private donors. The
writer would like to express her gratitude
to all for their support. A permit for this
expedition was kindly granted by the
Department of Antiquities of Jordan.
With a staff of twenty-four, Dr. Roger
Boraas of Upsala College as field director
and myself as director, the expedition set
out to investigate more thoroughly the
domestic EB IV occupation which was
discovered in two soundings from the
preliminary season in 1981. The prelimin-
ary season indicated through a sherd sur-
vey that occupation on the mound was
densest in the EB III-EB IV periods; two
soundings revealed evidence for what
appeared to be substantial and permanent
installations for the EB IV period
(Richard, 1982).

The research goals of this project are
specifically: 1) to identify and document
the processes of change occurring at the
Early Bronze III-IV transition, ca. 2400
B.C. in Palestine-Transjordan; and, 2) to
investigate the little-known sedentary
component of EB IV society. The prob-
lem-orientation of the research design for
this expedition must be set against the
background of late third millennium B.C.
studies generally.

For the better part of this century,
scholars have explained the disturbances in
the archaeological record ca. 2400 B.C. by
positing a sweeping movement from Syria
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of Amorite nomads into Palestine, nomads
who left destruction of the EB III city-
states in their wake. This movement then
is said to have culminated in a period of
complete nomadic control in EB IV. Until
recently, the archaeological evidence
appeared to corroborate these views since
the materials uncovered from Palestine-
Transjordan were virtually all from grave
contexts rather than from occupational
deposits. New insights into the period over
the last decade, derived both from the
excavation of village sites and from studies
which show continuity in the material
culture of the EB III-EB IV peoples,
suggest that explanations predicated on
nomadic invasions/destructions must in-
evitably be put to rest (Richard, 1978,
1980).

The current working hypothesis for
the EB IV period—the model of pastoral
nomadism—characterizes the socio-
economic organization of the population
as partly nomadic/partly sedentary. This
view reflects newer anthropological
insights into the nature of West Semitic
nomadism as documented in the
Mesopotamian Ur III period and later at
Mari (late third-early second millennia
B.C.) Though it is true that the model of
pastoral nomadism may include
permanent villages, the question we are
seeking to answer is: Is this model
comprehensive enough to explain the
archaeological record at the site of
Iskander? Only continued excavation and
a thorough comparative study of the EB
III-EB IV levels on the mound will shed
light on this question. The results of the
expedition thus far suggest to the writer
that continued excavation at the site of
Iskander will offer significant insights into
critical EB III-EB IV problems.

The 1982 Season

Our goals this season were: 1) to
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expand Sounding Al at the SW corner of
the mound in order to trace laterally the
substantial wall line and possible tower
uncovered last year; and to clear larger
areas of what appeared to be a domestic
complex; 2) to expand Sounding B1 at the
NW corner of the mound in order to
expose what appeared to be the outer
fortifications, and to investigate further
the heavy mudbrick debris encountered
last year in this area; 3) to open a new area
(C) at the SE corner of the mound where a
2.00 m. wide opening in a substantial
cast-west wall had been noted; and, 4) to
begin a systematic regional survey within a
two-kilometre radius of the site (Fig. 3).

Sounding Al was enlarged to a 5.00
m. square and contiguous 5.00 m. squares

A2, A3, and A4 were opened to the east,

north, and west of Al respectively. The
major architectural feature uncovered in
Al last year, east-west wall 1004-1047, was
traced across the corners of A2, A3, and
A4. The nature of this substantial wall
(1.20 m. in depth, 0.80 m. in width) and its
correct phasing have not yet been
determined; the probability now exists that
it is not a spine wall of a domestic complex
but is rather a fortification or terrace wall.
In each section uncovered there is a clear
line of abutment discernible, thus
suggesting perhaps the technique
employed in its construction, i.e., short
stretches of wall were built, each abutting
the last. Likewise, further excavation is
needed to determine whether or not wall
1047 is a tower.

What did become clear, however, is
that this entire area was used as a domestic
area in the EB IV period. As was
discovered in Sounding A1 last year to the
south and north of wall 1004-1047, house
walls were encountered in contiguous
squares below heavy wall tumble. In
particular, in A4 two phases of domestic
rooms were excavated, with new wall lines
and an apparent third phase beginning to
appear at the end of the season. Rough
field stones of varying sizes comprised the

walls of these rooms. In A2 one room was

uncovered whose wall construction was
superior to that of the A4 houses, more
akin to the regular two-row, three to four
course house walls encountered in Area B.
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In A3 to the north of east-west wall
1004-1047, the area appeared to be an
open courtyard, for three pits were found,
one being encircled by small cobble stones.
Thus in the greater horizontal exposure in
Area A this year we have so far uncovered
two major EB IV occupational phases. On
the basis of additonal architectural phasing
revealed in last year’s sounding, we expect
to continue the exposure of earlier EB IV
levels in a future season. It does not
appear that we are very close to EB III
levels, since some 3.00 m. down in the Al
deep probe EB IV pottery continues to
appear.

In the northwest corner of the mound,
Sounding B1 was enlarged to a 5.00 m.
square and contiguous squares to the west
(B2), to the north (B3), and to the
northwest (B4) were opened. Excellent
evidence was uncovered this season for the
extensive domestic use of this area
immediately within the northern perimeter
wall. Further excavation showed that the
major north-south wall shown last year to
bisect B1 was but the western wall of a
well-built and very typical Early Bronze
Age broad-room house having dimensions
of 4.00 m. in width and at least 7.00 m. in
length. A socket in the southernmost stone
of the east wall may indicate the presence
of the doorway. Last season a tabun had
been found constructed against the
western wall in the interior of the house.
The presence of the broad-room house in
EB IV is significant in that it further
strengthens the argument of cultural
continuity between EB III and EB IV.

Additional information concerning
the nature of EB IV domestic occupation
came to light in B2, just west of B1. Here
another typical EB broad-room house was
uncovered although not on a north-south
orientation as in B1. This house showed
two later additions of abutting transverse
walls, one against the north and the east
faces. Another tabun was found built up
against the main house wall. The tabun
itself consisted of an outer lining of
limestone fragments and ceramic
fragments, and an interior lining of
mudbrick; its construction differed from
the fabun uncovered in B1 in that the latter
did not have the ceramic/limestone outer



SHILINW

P e W]

oe 02 0

SNOILVYIOT

8 dVIN JOIHJVY90d0l

| o]

V3yy

mm_oz,q_

AN

MSI L399 F

Fig. 3



shell. Both, however, rested on a
foundation of small cobbles. Lying nearby
on an associated surface were pounding
stones, undoubtedly evidence pointing to a
domestic work area. Numerous querns
and grinding implements were found
throughout Area B. The area west of the
main wall consisted of a series of three
small rooms or “bins” built up against the
wall. These three unusual rooms were
built of elongated stones mostly, with walls
usually of one course and one row. The
size of the partitions in these rooms plus
the tiny entrances suggest that these rooms
were used as pens for small animals;
however, in the largest room, we did
uncover a fine beaten earth surface. No
materials were found besides pottery
which might have suggested storage or
work areas, although we do not rule out
these possibilities.

As significant as these discoveries are
for expanding our knowledge of the little-
known domestic side of this enigmatic
period, they are overshadowed by the
fortifications uncovered, fortifications
which seem to have been used or reused in
the EB IV period. In B4, situated at the
northwest corner of the mound,
excavation uncovered a corner bastion,
obviously one of the square towers that
Glueck had noted at the corners and at
intervals in the outer fortifications (PI.
IV). Extending to the east of the tower in
B3, the northern perimeter wall was found
to be 1.60 metres wide and at least seven
courses (Pl. V, 1). At some later time the
perimeter wall, as evident in B3, was
reinforced with a 1.00 metre wide wall.
The southern half of square B3 was
spanned by a mudbrick wall (P1. V,1). The
presence of this mudbrick wall does
provide some explanation to the extensive
mudbrick debris found in Sounding B1 last
year. By the end of the season we were
able to determine that there were at least
three phases of outer fortifications in the
following stratigraphic sequence:
mudbrick wall appears to be the earliest;
next the outer perimeter: wall was
constructed; and finally a reinforcing wall
was built up against the northern
perimeter wall, effectively doubling its
width. Upon removal of the reinforcing
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segment of wall, we discovered a wall face
bonding and cornering with the perimeter
wall (as seen in Pl. V, 1). The foundation
levels for these fortifications had not been
reached by the end of the season and only
one surface (in B4) had been uncovered,
unfortunately yielding no pottery. The
most that one can say presently, based on
pottery from the lowest levels, is that these
fortifications appear to have been used in
the EB IV period; whether they were
founded in the EB III, as seems likely, or
EB IV i1s yet to be determined.

At the southeast corner of the mound,
a new field (C) was opened comprising
three squares on a northeast-southwest
axis, where further conformation for the
existence of EB IV fortifications emerged.
Surface indications of a 2.00 m. wide break
in a substantial east-west wall determined
the location of this field. It was decided to
excavate the eastern half of this area,
including half of the presumed entrance.
Upon excavation, the surface wall line
mentioned above merged as the major
architectural feature in the southernmost
square: an east-west perimeter wall 1.40
m. in width and having two courses but
made up of massive stones; it cornered at
the west end of the square, effectively
forming a face to the gateway. On virtually
the same northeast-southwest alignment in
C2 to the north appeared a multi-phased
structure, of somewhat less massive
construction, which we believe is a gate
(P1. V, 2). The structure included a bench
running along its west face. It is clear that
-construction. of this guard chamber
incorporated an earlier domestic structure,
part of which served as the threshold
across the gateway. -The eastern wall of
this chamber appeared in the east baulk.
Examination of the gatewaysurface by our
geologist, Dr. Frank Koucky, led to the
discovery that what appeared to be a
plaster-like surface was really weathered
mudbrick, and in fact a small probe in the
gateway near the north baulk uncovered a

mudbrick in situ. The size of the mudbrick
was 0.35 x 0.35 m. Whether this evidence

reflects the collapse of a mudbrick super-
structure or an earlier mudbrick fortifica-
tion (as in B3) will have to await further
excavation. The mudbrick spans the 5.00



m. of the gateway. What must also await
clarification from further excavation is the
relationship between the structures in C1
and C2, for no soil layers connected them
upon removal of the baulk in-between.
Possibly the construction of a later wall
discovered in the baulk had destroyed all
connections. Tentatively, the phasing of
the gate is the following: a domestic
structure first occupied the area, repre-
sented by wall 2009, the southern wall of
the guardroom; later a simple gate was
constructed which incorporated the earlier
domestic walls, forming a room about 2.50
x 2.75 m. having an entrance presumably
in the southern wall (although what
appears to be a blocked doorway exists in
the western wall). At some later point
(when the gate went out of use?) the outer
perimetre wall was constructed.

Except for the deep probe in Al,
where EB IV diagnostic sherds are
becoming less frequent, all occupational
phases thus far excavated on the site date
to EB IV. We are finding many new forms
and it is clear that the pottery from
Iskander will certainly expand the corpus
of known forms. We have the typical
beveled rim, round-based holemouth
cooking pots alongside the cooking pots
with everted rim and moulding, the latter
being the first examples of this form
attested in Jordan (Richard, 1982). Work
is now proceeding on a study of the
important stratigraphically controlled
pottery sequences for the EB IV period.
We found the typical Early Bronze Age
sickle blades of the characteristic
trapezoidal shape. A wide range of
grinding and pounding implements as well
as numerous fragments of querns were
found on the site, attesting to intensive
cultivation; the usual stone and ceramic
spindle whorls came to light, as well as the
larger stone digging weights. One exciting
find occurred literally on the last day and
that was the discovery of a gaming stone,
of the type known from Bab edh-Dhré‘,
Arad, and numerous other sites, especially
in Cyprus. This particular example is
probably what may be called the classic
~ type, that is three rows of ten cup marks,
also known as the 3 x 10 pattern. It is a
surface find so we cannot be sure of its
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exact date, except to say the Early Bronze
Age. Thanks go to Dr. David McCreery,
director of the American Center for
Oriental Research, for noticing this
important artefact on his visit to the site.

One other new piece of information
concerning the occupation span of the site
did come to light this year and that is that
there are later materials on the mound. In
each of the three areas excavated, sherds
dating to the Late Bronze/Iron Age plus a
few Roman sherds, and possibly several
from the Middle Bronze Age, were found
in the uppermost tumble layers. The total
number did not exceed a dozen or so
examples and none of these later pieces
was stratified. Our preliminary regional
survey showed fifteen sites within the
immediate vicinity of Iskander, seven of
which had been visited by Glueck. The
materials collected suggest dense
occupation in the Wadi Wala during the
Iron Age and the Roman/Byzantine
periods. On the basis of the sherds
collected, one can suggest tentatively that
Iskander was the major Early Bronze Age
site in the immediate area.

Conclusion

The significance of the Khirbet
Iskander excavation lies in the fact that to
date it appears to be a tell site evidencing
quite substantial and permanent remains
from the EB IV period. Apart from
one-period sites in the Negev which seem
to portray the seasonal occupation of
pastoralists (Cohen and Dever,1978, 1979,
1981), the bulk of our information
concerning the sedentary side of this
culture derives from sites in Transjordan,
namely, ‘Afo‘er (Olavarri, 1969), Ikhtanu
(Prag, 1974), Ader (Cleveland, 1960), Bab
edh-Dhra‘ (Rast and Schaub, 1976, 1979),
and a new site presently under excavation,
Tell el-Hayyat in the Jordan Valley. The
best evidence so far for EB IV domestic
occupation comes from Bab edh-Dhra‘.
Thus far it appears that the EB IV
settlement existed primarily in various
areas outside the town proper. Except for
a recent discovery showing EB IV remains
superimposed on a portion of the EB III
city wall (Rast, 1979: 33), there does not
yet appear to be stratigraphic continuity



between EB III and EB IV in the town
proper.

At Iskander we already know that EB
IV occupation does continue in the town
proper, although until further excavation,
it will not be known if there is a
stratigraphic break or uninterrupted
continuity at the EB III-EB IV transition.
Given the presence of EB III sherds on the
mound and now the considerable
fortifications, we have little doubt that
significant EB III occupation exists at
Iskander. Thus, future excavation at the
site should provide evidence sufficient to
describe and, hopefully, to explain the
factors bearing on the cultural transition
which everywhere in Palestine-
Transjordan appears to have been so
abrupt. An interesting new thrust to EB
IV scholarship will be the investigation
into the reasons for the seeming disparity
in settlement patterns and levels of
subsistence to the west and to the east of
the Jordan River.

What this past season of excavation
and Parr’s earlier work (1960) have made
clear, however, is that substantial EB IV
domestic remains are found along the
perimeter of the site at each corner within
the bounds of considerable fortifications.
Glueck had already noted this in his survey
(1939: 127-129). Having only protruded
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into the later EB IV layers on the site, we
can only comment on the state of the
settlement in its latest phases. In these
latest levels was discovered at the
southeast corner of the mound a gateway
with one guardroom, a structure of
significant proportions whose associated
surfaces contained clear EB IV pottery. In
the northwest the latest phases witness to a
period of well-built and substantial broad-
room houses with associated domestic
equipment (tawabeen (ovens), bins or
work areas, agricultural implements).
Included in this area were a square corner
tower and at least three phases of
fortifications (perimeter wall, reinforcing
wall, mudbrick wall). If, as seems to be the
case, some phase of these defensive
structures proves to have been used, if not
erected, in the EB IV, our overall
evaluation of this culture must be
reconsidered, at least for Transjordan.
Finally, at the southwest corner of the
mound, excavation uncovered several
phases of houses on either side of a
subtantial wall, a wall which includes a
possible tower. Following the last EB IV
settlement, the site was abandoned.

Suzanne Richard
Drew University
Madison, New Jersey.
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THE EB IV (EB-MB) CEMETERY AT
TIWAL ESH-SHARQI IN THE JORDAN
VALLEY, 1983

by

S.W.Helms

Introduction

During the first season of excavations
at Umm Hammad esh-Shargiya in the
Jordan Valley (Figs. 1: 1; 2: 1; 3: TUHe)
under the auspices of the British Institute
at Amman for Archaeology and History
(BIAAH), a number of EB IV (EB/MB)
tombs was rescued from modern road
building activity in the area (Figs. 3: TS;
4). Further investigation led to the discov-
ery of a large cemetery, Tiwal esh-Sharqi
(Fig. 2:5), whose full extent is still not
established. It is likely that it curves about
the adjacent occupation site, from south of
Umm Hammad esh-Shargiya ( Fig. 2:1),
south and east of Umm Hammad el-
Gharbiya (Fig. 2:2 to 4), along the heavily
dissected ““lisan marls” beside Wadi Zarqa
in the east and the Jordan River to the
west. Tell Umm Hammad, east and west,
is a text book example in terms of settle-
ment pattern or, rather, site choice. Agri-
cultural land lies to-the north and along the
flood plains of the two rivers. The occupa-
tion site is located between this and the
dissected marls. The cemetery lies beyond
this, portraying a logical progression of
land use: the least useful land being
preserved for the dead. Further work at
Umm Hammad will concentrate on the
occupation sites (Fig. 2:1 to 4).

Following the excavations of 1982 at
Umm Hammad esh-Shargiya, the project
continued in the cemetery area of Tiwal
esh-Shargi as a Department of Antiquities
rescue mission: I am most grateful to Dr.
Adnan Hadidi, Director of Antiquities,
for offering this opportunity and for his
constant interest in and concern for the
rapidly vanishing archaeological heritage
of Jordan, particularly in the Jordan Val-
ley which is now the most intensively
developing sub-region of the land. It is
hoped that we will be able to establish
shortly a permanent rescue facility within
the Department of Antiquities in coopera-
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tion with Jordanian Universities and fore-
ign archaeological missions.

The five weeks of work from January
15th to February 15th were conducted by
Mr. Muhammad Jamra and Mr. Muham-
mad Darwish of the Department of Anti-
quities, A. V. G. Betts and the writer. We
were comfortably accommodated in the
new archaeological station at Deir ‘Alla
through the kindness of Yarmouk Uni-
versity and Dr. M. Ibrahim, the Depart-
ment of Antiquities and Leiden University
represented by Dr. G. van der Kooij.
Surveying equipment was lent by BIAAH
and work space was offered by Dr. D.
McCreery at the American Center for
Oriental Research (ACOR) in Amman.

Additional studies are in progress and
include work on the human skeletal re-
mains by Mr. S. L. Rolston (Yarmouk
University), study of botanical material by
Dr. D. McCreery, soil conductivity ex-
ploration by Dr. B. Frglich (Smithsonian
Institution) and examination of the chip-
ped stone industry by A. V. G. Betts.

EB IV (EB-MB) In The Jordan Valley

For Palestine the late third millen-
nium B.C. has been a problematical
period whose definition and interpretation
represents one of the great debates in
Syro-Palestinian archaeology. Like so
many such establishments, it goes back to
Albright and Tell Beit Mirsim (Albright,
1932; 1933: 55; 1938) and traces its de-
velopment via Kenyon’s reinterpretation
(i.e., 1952, 1957; 1966), Prag’s excavations
at Tell Iktanu and her international survey
(1974), Lapp’s alternative terminology and
even broader international survey (1966)
and numerous divisions of funeral cera-

mics into families (Amiran, 1960; 1969),

reorganized by Albright (1962), all of
which was documented and further catego-
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rized thoroughly by Dever since about
1970 (Dever, 1980). The bulk of evidence,
mostly unpublished, comes from Palestine
and the Sinai peninsula; very little from
Transjordan. A survey of the ‘“‘current”
ideology still gives the impression that we
are far from the truth everywhere.

The occupation site of Umm Hammad
el- Gharbiya has been known since Nelson
Glueck surveyed the area in the 1940’s. He
placed the site within MB I (1945b). Since
then Umm Hammad el-Gharbiya has en-
tered the still limited typological discus-
sion regarding EB IV (EB-MB), notably
at one of the few excavated occupation
sites of the period in the eastern Jordan
Valley, Tell Iktanu (Prag, 1974) and re-
lated to Jericho (Kenyon, 1960; 1965).
Prag tabulated various Transjordanian
pottery types in comparison with her two
phases at Iktanu in a necessarily prelimin-
ary way that will have to be revised upon
further excavations in the subregion. More
general interpretations have been attemp-
ted by Dever (1980) for the areas west as
well as east of the Jordan River: his
families ‘J’ for Jericho and the Jordan
Valley and ‘TR’ for Transjordan, an area
as large as Palestine. Of particular interest
is his “gap” in this one-family land for his
EB IVC (idem. Fig.1). During this period
he describes an occupation in southwest-
ern Palestine (family ‘S’) suggesting that
the earlier occupation in the east (family
‘TR’) was the Vorlage for the west. Cera-
mic types quite possibly contemporary
with this subdivision of the period (EB
IVC) (cf. also Amiran, 1960; 1969) have
been found at Tell Umm Hammad el-
Gharbiya and Tiwal esh-Sharqgi (see be-
low). That such a qualification of the
“current” interpretations is possible is due
to the lack of comparable material avail-
able to scholars abroad. Before the present
work in the Jordan Valley very little
pottery of the period was found or pub-
lished with the exception of Jericho (Ke-
nyon, 1960; 1965) and Beth Shan (Oren,
1973a; 1973b). All that we had from
Transjordan, apart from Glueck’s survey
(1951) and that of Mittmann (1970) was
Khirbet Iskander (Parr, 1960; Richard,
1982), Bab edh-Dhra‘ (Schaub, 1973),
Ader (Albright, 1924; 1943; Cleveland,
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1960), ‘Ar6‘er (Olavarri, 1965; 1969) and
Amman (Dajani, 1967/8; Zayadine, 1978).
In the Jordan Valley several new occupa-
tion sites have been identified recently
(Ibrahim, et. al, 1976), including Tell
el-Hayyat in the north of the Jordan
Valley. Tell el-Hayyat is being excavated
and is beginning to produce some stratified
occupational material of the period,
perhaps contemporary with phase 2 of Tell
Iktanu (Falconer and Magness-Gardiner,
pers comm). Thus there is very little useful
evidence at hand at the moment and for
that reason the fortunate recovery of
complete vessels from the tombs at Tiwal
esh-Shargqi is a welcome addition. Work on
the occupation site of Umm Hammad
el-Gharbiya will commence in 1984 and
will complement this and perhaps form
part of the basis for further studies and
interpretations. The present work is an
effort to present information without ex-
pansive speculation.

The Tombs

Since the area chosen for burials lies
for the most part along the steep bluffs of
Wadi Zarqa the chances of soil disturb-
ances throughout time have been great.
Whether we will be able to blame the often
drastic shifting of whole blocks of marls on
erosion or earthquakes or a combination
of both remains to be seen. The results are
the same. Nearly all chambers opened
during the 1982/3 season were damaged in
this way. We have begun to calibrate soil
conductivity instrumentation (Frohlich:
Simthsonian Institution) in two areas (Fig.
4: EM31) with good preliminary results in
determining soil disturbances. It remains
to be seen whether Frphlich’s success at
Bab edh-Dhra‘ can be duplicated at Tiwal
esh-Sharqi (Frghlich and Ortner, 1982) in
differentiating collapsed and open burial
chambers. We will also see whether field
computing systems and be implemented.
Such mechanical aids are essential in terms
of strategy in view of the extreme depth of
some of the shafts. Note for example the
six metre deep shaft of Tomb 3 below.

In addition to natural causes we have
begun, like many other “scientific” tomb
robbers before us, to understand a human
factor that is often understated. One takes
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heart in Dever’s admonition that it ““...is a
well-known but deplorable fact that most
of our relative phasing, as well as our
absolute dating, rests heavily on typologic-
al analysis of tomb groups, which cover a
very brief time-span and in any case are
never reliably stratified” (Dever, 1980:
45). We recognize the practice of re-burial
and the disturbing notion of either ancient
respect for the near-recent dead or simply
expediency where tomb offerings may
have been left in the chambers along with
new depositions (see below). Such a no-
tion introduces a note of caution regarding
uncritical acceptance of tomb groups as
typologically and chronologically closed.
Perhaps the only constructive way of
resolving this is the concurrent excavation
of the adjacent related occupation sites
when these can be found. This too has
been said often but rarely done.

Tomb 1 (Fig. 15)

Small rounded shaft with irregular cham-
ber. No blocking of access. Loose fill in
chamber with a small human bone frag-
ment. Possibly a baby burial.

Tomb 2 (Fig. 12)

No shaft left: chamber cut by bulldozer to
within 0.20 m. at one end, through the
floor at the other. Chamber had collapsed
before this. Soil very compressed. Shat-
tered bone fragments.

Tomb 3 (Fig. 5)

Rectangular shaft 6. 00 m. deep, cut in
trapezoidal sections and provided with
foot- holds. Chamber blocked by large flat
stone slab. Chamber round, domed with
small niche for lamp to right of access.
Signs of re-burial attempt above blocking-
pick marks and skeletons pushed aside
followed by roof collapse. No re-burial.

Tomb 4 (not illustrated)
Circular shaft near Tomb 3. Unfinished.

Tomb 5 (Fig. 10)
Rectangular shaft (not cleared) and round
chamber cut by bulidozer. Access blocked

by large mudbricks (0.55 x ? x 0.11 m.).
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Tomb 6 (Fig. 14)

Rectangular/square shaft, round chamber
cut by bulldozer. Access blocked by stone
slab. Small earth sill left between shaft and
chamber.

Tomb 7 (not illustrated)
Small section of chamber left on side of
bulldozer cut; all else gone.

Tomb 8 (Fig. 15)
Shaft eroded away. Access to small round-
ed chamber blocked by river pebbles.

Tomb 9 (Fig. 14)
Rectangular/square shaft and round cham-
ber cut by erosion. Access blocked by
stone slab on low earth sill. Some large
mudbricks in shaft, perhaps left from
previous blocking.

Tomb 10 (not illustrated)
Shaft and chamber almost completely re-
moved by bulldozer. Small section of
chamber floor remaining.

Tomb 11 (Fig. 13)

Shaft removed and chamber cut in half by
bulldozer. Shattered bone fragments.

Tomb 12 (Fig. 13)

Shaft removed and chamber almost com-
pletely cut away by bulldozer. Shattered
bone fragments.

Tomb 13 (Fig. 9)

Rectangular, trapezoidal shaft with foot-
holds. Access blocked by field stones.
Signs of re-use. Chamber collapsed and
not excavated.

Tomb 14 (Figs. 7, 8)

Rectangular/trapezoidal shaft with foot-
holds. Access blocked by field stones and
pottery deposition. Very complicated stra-
tigraphy due to collapse of Fomb 17 shaft
and part of chamber. Signs of re-burial.

Tomb 15 (Fig. 15)

Shaft eroded away. Chamber small,
round. No blocking found. Child burial
(?). Small bone fragments.
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Tomb 16 (Fig. 13) :
Rectangular shaft, partly eroded. Very
small rounded chamber, collapsed roof.
Crushed human bones scattered over shaft
floor. No blocking found.

Tomb 17 (Fig. 7)
Rectangular/trapezoidal shaft. Stone
blocking. Chamber not excavated.

Tomb 18 (Fig. 9)

Rectangular/trapezoidal shaft. Chamber
blocked by river pebbles. .Shaft cut by
erosion. Earth shift completely blocked
chamber. Some shattered bone fragments.

Tomb 19 (Fig. 6)
Rectangular/trapezoidal shaft with foot-
holds. Chamber blocked by stone slab.
Roof collapsed. Crushed bone fragments
and one pot near entrance. Signs of
re-burial attempt: pick marks above block-
ing.

Tomb 20 (Fig. 6)

Rectangular/square shaft cut by shaft of
Tomb 19. Access blocked with large mud-
bricks. Collapsed chamber. Not exca-
vated.

Tomb 21 (Fig. 15)

Rectangular/square shaft. Access to small
rounded chamber blocked by one and one
half mudbricks (0.56 X 0.36X 0.11 m.).
Child’s disarticulated skeleton on top of a
layer of roof collapse.

Tomb 22 (Fig. 13)

Shaft eroded away. Rounded chamber
badly disturbed by earth shift. Bone frag-
ments. Loose stones near access.

Tomb 23 (Fig. 13)
Rectangular/trapezoidal (?) shaft, eroded.
Access blocked by stomes. Chamber
sheered off ca. 40-50 centimetres displace-
ment. Not excavated.

Tomb 24 (not illustrated)
Shaft (?) and chamber badly disturbed by
soil shift. Not excavated.

Tomb 25 (Figs. 10, 11)
Shaft not excavated. Access blocked by
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field stones. Chamber badly disfigured by
soil shift. Articulated skeleton in flexed
position.

Far too few burials have been re-
corded to describe tomb ‘‘architecture” in
anything but a preliminary way. We
appear to be dealing with two general
types of single chambered shaft graves,
one of which might be further sub-div-
vided. The criterion is size, related to the
size of the corpse. Thus we have small
rounded chambers with very few grave
goods, if any, for children or babies (Figs.
15; 13: Tomb 16?) and almost but not
quite uniform burial chambers with deep
rectilinear shafts and rounded chamber.
Blocking methods might be significant, the
use of stone being a later choice over
mudbrick (i.e., Tomb 6: Fig. 14). These
larger burials might be divided according
to the shaft type, one type being rectangu-
lar/trapezoidal (Figs. 5, 6, 7, 9, and prob-
ably also 10, 12, 13), the other square/
rounded with an earth sill between the
shaft and chamber (Fig. 14).

In very general comparative terms the
EB IV (EB-MB) shaft graves at Tiwal
esh-Sharqgi are normal and probably more
detailed subdivision according to
“architectural” style is either meaningless

~or premature at this stage. Only the

astonishing depth of Tomb 3 (Fig. 5) is
new but may simply be a function of
topography and soil mechanics. At Tiwal
esh-Sharqi the more stable layers of marls
tend to lie deep beneath topsoil. Similar
structural idiosyncrasies can be observed
at other sites such as Bab edh-Dhri*
(Schaub, 1973: figs. 2, 3), there related to
repeated re-use of the shaft according to
the excavators.

The orientation of the burials (shaft-
chamber) is noted in Figure 4, the arrow
pointing towards the chamber. Nothing
has been made of general tomb alignment
throughout the cemetery. This could be-
come a valid investigation when more
tombs are located. It may also then be
possible to derive some geomorphological
information from the alignment and rela-
tive depth of the shafts, although in the
present work no patterns could be dis-
cerned.



Fig. 10
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Tomb 16 (Fig. 13)

Rectangular shaft, partly eroded. Very
small rounded chamber, collapsed roof.
Crushed human bones scattered over shaft
floor. No blocking found.

Tomb 17 (Fig. 7)
Rectangular/trapezoidal shaft. Stone
blocking. Chamber not excavated.

Tomb 18 (Fig. 9)

Rectangular/trapezoidal shaft. Chamber
blocked by river pebbles. .Shaft cut by
erosion. Earth shift completely blocked
chamber. Some shattered bone fragments.

Tomb 19 (Fig. 6)
Rectangular/trapezoidal shaft with foot-
holds. Chamber blocked by stone slab.
Roof collapsed. Crushed bone fragments
and one pot near entrance. Signs of
re-burial attempt: pick marks above block-
ing.

Tomb 20 (Fig. 6)

Rectangular/square shaft cut by shaft of
Tomb 19. Access blocked with large mud-
bricks. Collapsed chamber. Not exca-
vated.

Tomb 21 (Fig. 15)

Rectangular/square shaft. Access to small
rounded chamber blocked by one and one
half mudbricks (0.56 X 0.36X 0.11 m.).
Child’s disarticulated skeleton on top of a
layer of roof collapse.

Tomb 22 (Fig. 13)

Shaft eroded away. Rounded chamber
badly disturbed by earth shift. Bone frag-
ments. Loose stones near access.

Tomb 23 (Fig. 13)
Rectangular/trapezoidal (?) shaft, eroded.
Access blocked by stones. Chamber
sheered off ca. 40-50 centimetres displace-
ment. Not excavated.

Tomb 24 (not illustrated)
Shaft (?) and chamber badly disturbed by
soil shift. Not excavated.

Tomb 25 (Figs. 10, 11)
Shaft not excavated. Access blocked by
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field stones. Chamber badly disfigured by
soil shift. Articulated skeleton in flexed
position.

Far too few burials have been re-
corded to describe tomb “‘architecture” in
anything but a preliminary way. We
appear to be dealing with two general
types of single chambered shaft graves,
one of which might be further sub-div-
vided. The criterion is size, related to the
size of the corpse. Thus we have small
rounded chambers with very few grave
goods, if any, for children or babies (Figs.
15; 13: Tomb 16?) and almost but not
quite uniform burial chambers with deep
rectilinear shafts and rounded chamber.
Blocking methods might be significant, the
use of stone being a later choice over
mudbrick (i.e., Tomb 6: Fig. 14). These
larger burials might be divided according
to the shaft type, one type being rectangu-
lar/trapezoidal (Figs. 5, 6, 7, 9, and prob-
ably also 10, 12, 13), the other square/
rounded with an earth sill between the
shaft and chamber (Fig. 14).

In very general comparative terms the
EB IV (EB-MB) shaft graves at Tiwal
esh-Sharqi are normal and probably more
detailed subdivision according to
“architectural” style is either meaningless

~or premature at this stage. Only the

astonishing depth of Tomb 3 (Fig. 5) is
new but may simply be a function of
topography and soil mechanics. At Tiwal
esh-Sharqi the more stable layers of marls
tend to lie deep beneath topsoil. Similar
structural idiosyncrasies can be observed
at other sites such as Bab edh-Dhra*
(Schaub, 1973: figs. 2, 3), there related to
repeated re-use of the shaft according to
the excavators.

The orientation of the burials (shaft-
chamber) is noted in Figure 4, the arrow
pointing towards the chamber. Nothing
has been made of general tomb alignment
throughout the cemetery. This could be-
come a valid investigation when more
tombs are located. It may also then be
possible to derive some geomorphological
information from the alignment and rela-
tive depth of the shafts, although in the
present work no patterns could be dis-
cerned.
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The Objects

As I noted earlier, a full typological
appraisal will be attempted elsewhere.
Pottery from the shafts as well as from the
occupation site of Umm Hammad el-
Gharbiya (purposive intensive survey) will
be incorporated. In this catalogue pre-
sentation only one stratigraphic matter
must be discussed and that is the complex
nature of Tomb 14, typically the richest in
the group.

We are dealing with two depositions,
one from Tomb 14, the other from Tomb
17 above whose floor collapsed into the
lower chamber (Figs. 7,8).° The two
groups of pottery are stylistically close but
show some diversity to make the division
on these grounds. This was substantiated
during the excavations. However, the
transported pottery and metal objects and
the earth slide from the upper tomb
chamber came to a halt precisely on the
line of the deposition in Tomb 14.
Therefore there will always be some
uncertainty as to attribution. The
following is a preliminary sorting of the
evidence.

Material almost certainly from Tomb
17 is shown in Figure 16: 1 to 9 and Figure
17:1 and 2. Figure 17:3 and 17:4 may
belong here or with Tomb 14. Similarly,
the metal objects in Figure 18:2 and 18:3
could belong to either assemblage. The
amphoriskos-teapot (Fig. 18:1) is an
interesting example of forensic
archaeology pretaining to the relationship
between the two burials. One half of the
pot was found carefully placed beside the
stone blocking at the entrance of Tomb 14
(Fig. 8:29) together with an amphoriskos
(Fig. 18:4). The other half came from the
problematical depositions within Tomb 14
(Fig. 8: 29). Three—or even more —
interpretations are possible. The sherd in
the chamber might have been placed in a
similar way at the entrance of Tomb 17 and
been washed down with the collapse; it
might have come from the chamber of
Tomb 17; or it might have come from the
chamber of Tomb 14. In all cases we have
a possible example of direct awareness of
previous burials and/or a relationship
between the final burials in Tombs 14 and
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17. What is a little disturbing, typological
arguments aside, is the siting of the two
tombs, so close together, if a relationship
did exist . In the end we are left with the
note of caution expressed before, that
tomb groups are never absolutely reliable.
Figures 18:5 to 16 and 19:1 to 4 belong
to Tomb 14. The subsequent groups
illustrated are self-explanatory as to locus.

Relative Chronology

Only a general statement can be made
at this time. A little more will be added in
due course when the study of the present
excavations is completed. Further clar-
ification will follow with the proposed
excavations of the occupation site at Umm
Hammad el-Gharbiya and the separate
excavations at Tiwal esh-Sharqi. These
will contribute to the study of the EB IV
(EB-MB) period, particularly in relation
to other current and planned work in
Transjordan. An absolute resolution, ex-
cluding divine revelation, will never be
achieved, no matter how categorically we
format the meagre evidence.

There are several indications in the
present assemblage that allow us to place
the burials at Tiwal esh-Shargi in the
fragile and evolving relative chronology of
the period. In doing so we must recognize
that our repertoire may in the end only
refer to the subregion of the Jordan
Valley. Synchronisms farther abroad
might be less precise.

The amphoriskos-teapot (Figs. 18: 1;
21: 6) has been placed late in the period by
Amiran (1969). Similarly the painted
amphoriskos (Fig. 22:3) was late in Amir-
an’s families (1960) that were re-organized
with some general consensus by Albright
(1962). Bowls with two plain ledge- hand-
les may be a little more indicative of
relative chronology (Figs. 16:
6,7;17:4;20:10; 21:5,14 and 22: 4, 5). We
can demonstrate that these bowls are later
than shapes with similarly placed “enve-
lope” ledge-handles which come from the
shafts at Tiwal esh-Sharqi as well as the
occupation site of Umm Hammad el-
Gharbiya. These earlier forms appear in



number
Figure 16
01

02

03

04

05

06

07

08

09

Figure 17
01
02
03
04

Figure 18
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

Figure 19
01
02
03
04

Figure 20
01
02
03
04
05
06
07
08
09
10
11
12
13

tomb

14.33
14.26
14.17
14.19
14.13
14.31
14.2

14.27
14.25

14.12
14.28
14.11
14.8

14.29
14.24
14.30
14.1
14.23
14.32
14.15
14.7
14.3
14.10
14.22
14.18
14.5
14.16
14.21
14.9

14.14
14.6
14.20
14.4

01.1
08.1
02.7
02.8
02.2
02.4
02.5
02.6
02.1
02.3
02.11
02.9
02.10

catalogue

252
189
190
191
291
261
292
295
299

300
293
255
251

035

195
254
253
188
187
186
194
193
249
197
196
260
(04)

294
296
297
298

262
263
264
265
266
267
268
269
270
271
272
273
274

description

lamp
goblet, slr rm

-funnel (inside 14.13)

funnel

jug, strap hnd, slr rm

bowl, two pln hnds, slr

bowl, two pln hnds, imp dec bse

jar, two env hnds, slr rm, inc4-comb dec
jar, slr rm

jar, two env hnds. slr, imp4comb dec
jar, imp dec (bs)

lamp

bowl, two pln hnds

amphoriskos-teapot
spearhead, copper alloy
spearhead, copper alloy
amphoriskos

lamp

lamp

goblet, slr rm, comb dec
goblet, slr rm. two inc lines
goblet, slr rm, three inc lines
goblet, slr rm, one hnd

cup, comb dec

amphoriskos, slr rm. imp dec bse
amphoriskos

amphoriskos

bowl, imp dec bse

pin. copper alloy

jar, two env hnds, slr rm, comb dec

jar, two env hnds, slr rm

jar, two env hnds, slr rm, inc4-comb dec
jar, two env hnds, slr rm, inc4-comb dec

amphoriskos. inc dec
amphoriskos. comb dec

lamp

lamp

goblet, slr rm

goblet slr rm

amphoriskos. pln

amphoriskos. slr rm, comb dec
bowl, slr rm

bowl, two pln hnds, inc dec, comb dec
jar. two env hnds, imp dec bse
jar, two env hnds, inc dec

jar
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Figure 21

01 03.3
02 03.2
03 03.1
04 19.1
05 10.1
06 07.1
07 06.1
08 09.3
09 09.2
10 09.1
11 05.4
12 05.5
13 05.3
14 05.2
15 05.1
_Fjgure 22

01 25.1
02 25.4
03 25.5
04 25.6
05 25.3
06 25.2
07 16.1
08 16.2
09 22.5
10 22.4
11 22.2
12 22.1
13 22.6
14 12.1
Abbreviations
bse

comb

dec

env

hnd (s)

inc

pln

pnt

™m

slr

275 lamp
276 lamp
277 amphoriskos, pln
192 funnel
278 bowl, two pln hnds
279 amphoriskos- teapot
280 lamp
281 amphoriskos
282 amphoriskos
283 jar, two env hnds, inc dec, imp dec bse
284 lamp
285 lamp
286 amphoriskos
287 bowl, two pln hnds, comb dec
288 jar, two env hnds, inc dec
259 lamp
185 goblet, two hnds, inc dec
250 amphoriskos, slr rm, pnt
248 bowl, two pln hnds
247 bowl, two pln hnds,
289 amphoriskos, slr rm
257 lamp
052 cup
258 lamp
256 lamp
183 goblet, slr rm
184 goblet, inc dec
290 base, comb dec
(007) copper alloy blade fragment
base
combed
decoration
envelope (handle)
handle (s)
incised (punctate)
plain
painted

slurred (wheel turned)
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phase 2 of Tell Iktanu (Prag, 1974: fig. 7:
6). Note also similar plain handles in
Dever’s family ‘S (1980: fig. 4: 8, 17)
which he places in his EB IVC. Funnels
(Figs. 16: 3, 4; 21: 4) appear, among other
places in Dever’s Family ‘S’ (1980: fig. 4:
5), at Jericho (Kenyon, 1965: Fig. 36: 11;
47. 15; 80: 3) and at Khirbet Kirmil
southeast of Hebron (Dever, 1975: fig. 5:
28, 297). A funnel of this type is included
as a type in Dever’s most recent illustra-
tion of family ‘S’ (1980: fig. 4: 5). Storage
jars might be relevant here as well.
Thumb-impressed decoration seems to be
an earlier feature than the incised type
(Fig. 17: 1, 2 compared with Figs. 16: 8;
19: 3, 4; 20: 12; 21: 10). The former come
from the shafts at Tiwal esh-Sharqi to the
exclusion of the latter—just as was the
case with the bowls above—and can be
compared with the jars from Iktanu, phase
2 (Prag, 1974: figs. 5: 13; 8: 5). Judgement
is reserved for the time being for lamps,
goblets, plain amphoriskoi, the jug with
strap-handle in Figure 16: 5, jars such as
Figures 16:9 and 21:15 and the metal
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objects (Figs. 18: 2, 3, 16). The javelin
points particularly have a wide distribution
throughout the land.

The preliminary conclusions regard-
ing relative chronology is that the bulk of
our assemblage belongs late in the EB IV
(EB-MB) period. It is later than Tell
Iktanu, phase 2, though related to it, and
is perhaps contemporary with Dever’s
family ‘S’, if that is where this sub-division
belongs. Tiwal esh-Sharqi and the occupa-
tion site beside it (Umm Hammad el-
Gharbiya) may therefore fill the “gap” in
Dever’s most current chronological table
(1980: Fig. 1) in the period between his EB
IVB and MB I (Dever and Kenyon) or MB
ITA elsewhere in the literature. The
occupation period, whether it turns out to
be continuous or intermittent, seems to
cover at least two thirds of the EB IV
(EB-MB) period, from Tell Iktanu, phase
2 onward.

Svend Helms
Amman, Jordan
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1982 EXCAVATIONS OF
THE TELL EL-HAYYAT PROJECT

by

Steven E. Falconer

and

Bonnie Magness-Gardiner

and a contribution
by Mary C. Metzger

Introduction

The University of Arizona Tell el-
Hayyat Project is designed to study village
life between 2300 and 1500 B.C., an era of
marked social and economic change in
Palestine and Transjordan. The first
season of excavations by the Tell el-
Hayyat Project was conducted from
January 16 through February 20, 1982.
The data from this work indicate that
further investigations at Tell el-Hayyat
(Fig. 1) should help clarify the advent of
Middle Bronze II in the Jordan Valley and
provide new evidence of an Early Bronze-
Middle Bronze farming village. The
Project is affiliated with the American
Schools of Oriental Research. The 1982
fieldwork was directed by the authors and
conducted in cooperation with the
Department of Antiquities, Hashemite
Kingdom of Jordan. Financial support was
provided by the University of Arizona and
supplemented by the Department of
Antiquities of Jordan and the American
Schools of Oriental Research.

Research Concerns And Regional
Background

Social changes in Near Eastern
prehistory typically have been interpreted
as minor disturbances in the progression of
culture history. Episodes of marked
change in social and economic systems
have gone unexplained except in terms of
historical catastrophe such as
environmental alteration or large-scale
population movement. Palestine’s first
urban era, Early Bronze II-III (ca. 2900-
2300 B.C.), originally was thought to have
ended disasterously with invasions of
nomadic ‘“Amorites” from Syria. The
subsequent time range (ca. 2300-2000
B.C.) has been characterized as an
interlude between the major urban periods
of the Early Bronze Age and the Middle
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Bronze Age (i.e., MB II, ca. 2000-1500
B.C.). This transitional era includes the
archaeological periods originally labelled
“Early Bronze IV’ and “Middle Bronze
I” by W.F. Albright (e.g., 1949, 1962,
1966). More recently “EB IV”
terminology has been suggested for the
whole of Albright’s old EB IV and MB 1
by Wright (1971), Lapp (1970), Olvarri
(1969), Oren (1973) and Dever (1980).
This body of opinion maintains that MB I
material culture really derives from EB
traditions and that ‘“Middle Bronze”
terminology is both inappropriate and
misleading. However, rather than muddle
the issue further, this report will follow
Albright’s system, while recognizing EB
IV/MB 1 together as a non-urban
archaeological interval.

The EB IV and MB I periods (ca.
2300-2000 B.C.) have left little
archaeological evidence of permanent
settlement at the best known sites of
Transjordan and Palestine—the major tilal
(tells). Therefore, this society has been
characterized as largely non-sedentary.
While hypothetical invasions of Amorites
can now be dismissed (e.g., see Liverani,
1973), our current understanding of EB
IV/MB T society still emphasizes pastoral
nomadism at the expense of sedentary
agrarian populations which we know must
have existed. This is due, in part, to the
incomplete data base from which our
interpretations derive. Excavation of EB
IV/MB I materials in Palestine has been
carried out only at seasonal encampments
or high country cemeteries. Along the
eastern Jordan Valley only early EB IV
evidence has been recovered so far, and
excavated MB II A remains are extremely
limited. Small farming village sites have
been overlooked entirely, and in no case
has a site been excavated with




Mediterranean
Sea

Dead
Ses

FETYN

S JORDAN

SAUDI
ARABIA

Fig. 1



stratification extending through Early
Bronze IV into the subsequent Middle
Bronze II urbanized era. The results of our
first season’s excavations show that Tell
el-Hayyat is such a site--a small
agricultural settlement with evidence from
EB IV/MB 1 to the end of MB II.

The transitional era between EB and
MB presents problems for both historical
and socio-economic interpretation.
Historical questions involve identifying the
cultural affinities and tracing the
development of social groups responsible
for the non-urban EB IV/MB I complex in
Palestine and Transjordan. Socio-
economic inquiries require a more
complete understanding of the nature of
EB and MB subsistence systems and social
organization, and how they both changed.
Excavations at Tell el-Hayyat have been
conducted with special interest in these
latter concerns, as well as those of more
traditional culture history.

Early Bronze IV Non-Urban Evidence

The wide-ranging explorations of
Nelson Glueck (e.g., 1934, 1935, 1939,
1951) revealed EB IV/MB 1 settlement
systems with extensive use of land outside
the present limits of dry farming (see also
Evenari, et al., 1971: 97, 1961: 982). It has
been demonstrated in more recent years
that the limits of settlement extended as
far as the present 100 mm. mean annual
rainfall isohyet and that several sites in
Sinai and southern Transjordan probably
received less than 100 mm. annual
preciptiation (Prag, 1974: 72). In contrast,
EB II-III tell sites were usually restricted
to areas with more than 300 mm. annual
rainfall and MB II sites generally received
400 mm. or more (Prag, 1974: 69-77;
Raikes, 1967).

The arid settings of many EB IV/MB I
sites were tempered by nearby springs,
perennial streams or seasonal awdiyah
(wadis) (Glueck, 1939: 171-172).
Nevertheless, most authors have played
down potential water sources or have
argued that these sources were not
sufficiently dependable for the needs of
agriculturalists (Prag, 1974: 63). In areas
where water and soil conditions were
conducive to dry farming, evidence from

-89 -

tell sites and caves consists only of burials
(Kenyon, 1957: 189-194; Lapp and Lapp,
1974).

Thus, archaeologists first attempting
to understand this body of evidence were
confronted with the earliest signs of
substantial urban settlement (in EB II-III)
followed by a period of dranmtatic
relocation away from established
agricultural town sites in areas of minimal,
unpredictable rainfall. These basic
features of the data were explained as
results of an influx of desert dwellers from
the north who brought a violent end to city
life and inflicted their nomadic ways on
Palestine. Late third millennium Akkadian
and Sumerian references to supposed
expansions of “Amorites” in Syria and
upper Mesopotamia gave rise to the classic
“Amorite invasion hypothesis” which
soon became an acceptable explanation
for the drastic changes from EB III into
EB IV with the successive analyses of
Glueck (1955), Albright (1961), de Vaux
(1965) and especially Kenyon (1966).

However, over the past decade a
number of analysts have voiced well-
reasoned objections to the basic
assumptions of the Amorite hypothesis
(e.g., Haldar, 1971; de Geus, 1979; and
especially Liverani, 1973). In fact, there is
no current consensus on either the identity
or social roles of the Amorites in Syria and
Mesopotamia (e.g., see Kupper, 1959;
Gelb, 1961; Luke, 1965; Liverani, 1973).

MB II Urbanism

Significantly, the best evidence for
MB II A society comes from reoccupied
EB tell sites which had-been abandoned by
EB IV (by EB III B at some sites). During
MB II A Palestine witnessed a resurgence
of sedentary city life. Domestic deposits
are known best from Megiddo (Loud,
1948), Tell Beit Mirsim (Albright, 1949)
and Ras al-‘Ain (Kochavi, 1975). A large
number of tomb groups also have been
investigated.

Most MB II B and C cities, in turn,
were built on the debris of MB II A
townsites. Open fell settlements became
transformed into massively-fortified urban
centres throughout virtually all regions of
arable land in Palestine by 1500 B.C.




Middle Bronze II B/C finally includes
tremendous amounts of domestic evidence
from a variety of sites ranging from small
forts (e.g., Meborach, 3 acres) to sizable
towns (e.g., Shechem, 13 acres; Gezer, 33
acres) to monumental urban centres (e.g.,
Hazor, 180 acres). Middle Bronze II
covered a span of five centuries for which
we have sufficient evidence to hypothesize
reliably considerable population increase
and general prosperity made possible by
uninterrupted urban-based economic and
political development (Mazar, 1968; cf.
Kenyon, 1966).

Current Social Reconstructions

Despite our ability to reject well-worn
notions of historical catastrophes, we still
lack a comprehensive understanding of the
evidence from the close of the Early
Bronze Age. The dynamics of this
transitional era continue to arouse much
speculation, especially with the demise of
the Amorite hypothesis. Only very recent
surveys of more modest extent than
Glueck’s and excavation of a small number
of desert sites have offered much fresh
insight. With these new data and
incorporation of anthropological insights
into nomadism a new view of EB IV/MB 1
society has emerged. Recent syntheses,
which integrate data from the Negev and
the Jordan Valley, reduce or delete the
role of ethnic movements. Publications
over the last few years either treat
hypotheses of Amorites and migrations as
unworthy of discussion (Oren, 1973) or as
merely inadequate (Prag, 1974; Dever,
1980).

EB IV/MB I populations have been
characterized as partly nomadic/partly
sedentary in a manner similar to West
Semitic pastoral nomads documented in
the Mesopotamian Ur III Period and later
at Mari (Luke, 1965; Bucellati, 1966;
Matthews, 1978), and paralleling the
modern Rwala Bedouin of South Syria and
north Jordan (Johnson, 1969: 38-46, 165-
170; Musil, 1928). Using these analogues
Dever (1980) has hypothesized a yearly
round in which winter encampments were
constructed in the central Negev/northern
Sinai (e.g., at Jebel Rahma, Bir Resisim)
and summer camp was pitched 80 miles
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north in the Hebron Hills (e.g., at Jebel
Qa’aqir, Khirbet Kirmil).

In keeping with this revised outlook
pastoral nomadism now must be seen as a
form of adaptation to arid zones on the
fringes, but in steady contact with, settled
populations. Whatever the causes involved
in the EB III collapse, Palestine was not
simply devastated and deserted. It should
not be asumed a priori that the prevalence
of non-urban evidence rules out the
probability of some element of sedentary
farming. Agriculture, pastoralism and
exchange continued but without the
influence of substantial cities and the
political and commercial links they
provided. In particular, village sites known
in the Jordan Valley probably were
utilized year-round. For this reason Tell
el-Hayyat should prove informative, for
such a permanent EB IV/MB I through
MB II farming village has never been
excavated.

The Dever/Prag model attributes
changing site concentrations to a shift,
though not a migration, from central
Palestinian EB tell sites to smaller sites in
more marginal zones during EB IV/MB I
(Dever, 1980: 42; Prag, 1974: 75-85).
Contemporary with the advent of the
Twelfth Dynasty of Egypt, Palestine
witnessed a rebirth of urban centers, and
habitation began anew on many of the tell
sites which had been left unused since the
end of EB II or III.

Clearly this model implies drastic
social and economic readjustments;
processes of change not documented well
or analyzed in great detail. Perhaps one
basic difficulty is that we desire general
explanations, but have only just begun to
develop detailed data with which to
document those explanations (e.g., Cohen
and Dever, 1979, 1980, 1981). Even the
best critical studies to date still make use
of parallels based on Mesopotamian
Amorites and modern camel-herding
Bedouin. And, while the Dever/Prag
model marks the greatest progress since
Kenyon proposed invasions, it tends to
accommodate continued preoccupation
with evidence from cemeteries and
seasonal camps.



For further progress we require
greater insight on equally important
sedentary village populations. Farming
villages, like Tell el-Hayyat, that may have
endured these changes in society should
provide documentation of what these
changes entailed. Excavations concerned
with EB-MB transitions have been carried
out only in the last few years and only at a
handful of one-period sites in
environmentally marginal areas.
Moreover, emphasis has been placed on
sites west of the Jordan Valley for all
periods after EB IV A. Now attention
should turn to multi-phase domestic sites
from which we may develop a
stratigraphically controlled sequence of
EB-MB material culture and subsistence
data.

Late Third and Early Second Millennium
Archaeology in the Jordan Valley

Fragments of such a sequence have
become apparent at the Transjordan EB
IV A-B sites of Iskander (Parr, 1960),
‘Aroér (Olavarri, 1965, 1969, Iktanu
(Prag, 1974), Ader (Cleveland, 1960) and
Bab edh-Dhra‘ (Rast and Schaub, 1974,
1978), all of which have at least two phases
of occupation. However, we lack data for
the very end of MB I, except for the few
sites noted above in the Hebron Hills and
the Negev. In the greater Jordan Valley
area tomb deposits at Jericho (Kenyon,
1965), el-Husn (Harding and Isserlin,
1953), Amman (Dajani, 1967/68;
Zayadine, 1978), Dhahr Mirzbaneh
(Lapp, 1966) and Khirbet Kufin (Smith,
1962) plus cave sites just west of the
Jordan in the Wadi ed-Daliyeh (Lapp and
Lapp, 1974) provide the entirety of our
evidence for MB I cultural contexts.
Middle Bronze II A sites in the Jordan
Valley and Transjordan have been even
more elusive. Ceramic collections from the
cemetery at Pella (Smith, 1973; Smith, et
al., 1981), and the domestic deposits,
fortifications and tomb groups from
Jericho (Kenyon, 1966) constitute the
published body of evidence for MB II A in
this region.

Archaeological surveys in the Jordan
Valley, notably those published by Glueck
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(1951) and Ibrahim, Sauer and Yassine
(1976) indicated that Tell el-Hayyat had
the potential to bridge the EB-MB gap in
our knowledge of the region. Glueck
noted that “Tell Abu Hayet” (his site no.
154) was used for modern burials and had
no visible ancient architectural remains.
He continued, “this insignificant looking
site must, however, have been of
considerable importance in ancient times,
to judge from the considerable number of
sherds found on and around it. They
belong to the Middle Bronze I-II, Late
Bronze I-II, Iron Age I-II periods. There
are also numerous Roman period
fragments” (Glueck, 1951: 259).

In many cases Glueck’s identification
and interpretation of surface remains have
proven highly questionable (e.g., see
discussion in Prag, 1974: 74-75). He has
been taken to task repeatedly for analysing
surface pottery in Transjordan based on
misleading analogies with pottery far
removed in western Palestine (Parr, 1972).
In all fairness, these were the only
comparative samples available to Glueck

-at the time of his initial surveys. In his own

soundings at Khirbet Iskander, Parr found
that this site was occupied much earlier
than Glueck had been able to suggest
(Parr, 1960: 128-133). In view of the
consistent inaccuracies in Glueck’s
references, it seems likely that he may
have erred at Tell el-Hayyat as well.

The major impetus for excavation of
Tell el-Hayyat came from the more recent
identification of EB IV/MB I, MB II A,
MB II B/C and Persian by Ibrahim, et. al.,
(1976: 49; their site no. 56). Further, the
possibility that Late Bronze and Iron Age
deposits were not present (contra Glueck)
made Tell el-Hayyat an appealing source
for easily accessible EB IV and MB II
evidence. At the suggestion of Dr. James
Sauer, then Director of the American
Center of Oriental Research, the Tell
el-Hayyat Project was formed and the
1982 excavations were planned. The
results of our first season of excavations
have confirmed the presence of stratified
evidence from EB IV/MB I, MB II A and
MB II B/C.




The geographical location of this site
gives us the opportunity to investigate
Bronze Age village economy in a fertile
area. Tell el-Hayyat is situated 2 km. east
of the Jordan River on the first terrace
above the present floodplain, at an
elevation of 240 m. below sea level (P1. VI,
1). Pleistocene lakebed sediments for this
terrace (Horowitz, 1971) provide highly
fertile agricultural land when irrigated with
water brought by the recently-built East
Ghor Canal. In antiquity, the Jordan River
itseif and the springs at ancient Pella (3
km. northeast of Hayyat) would have
provided essential permanent water
sources in the vicinity of Tell el-Hayyat.
Glueck reported modern irrigation in the
area using waters of the Qanét er-Rasiyeh,
which were drawn largely from the Wadi
el-Malawi (1951: 259). Modern average
annual rainfall (approximately 300 mm.)
would suggest that dry farming may have
been possible in antiquity. However, the
possibility of Bronze Age irrigation merits
investigation.

Finally, current efforts to intensify
agricultural production in the Jordan
Valley inadvertently jeopardize the
existence of Tell el-Hayyat and other small
sites on the agricultural terraces (Ibrahim,
et al., 1976: 65). This was brought home to
us rather forcibly when we arrived at the
tell in 1982 to find that a corner of the site
had been bulldozed to eniarge an irrigated
field.

Objectives and Results of the 1982
Excavations

The 1982 field season was a short
economical test investigation of the
archaeological sequence at Tell el Hayyat.
A topographic plan of the 0.5 ha. site was
prepared, a 5.00 x 5.00 m. grid was
superimposed and six 2.00 x 4.00 m. “half
squares” (lettered A-F) were laid out for
excavation on the western and southern
slopes of the tell (Fig. 2). This provided
maximum slope for a rapid exposure of the
site’s cultural deposition in an area clear of
obvious modern burials. Plans for use of a
random sampling strategy were precluded
by Hayyat’s burials, which also may have
discouraged complete leveling of the site
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in recent years.

Through rapid but careful excavation
of our six probes we were able to meet our
initial objectives: 1) recovery of a stratified
ceramic sequence to check the report of
Ibrahim, et al.; 2) recovery of detailed
information on lithic, floral and faunal
remains; and 3) identification of areas with
domestic architecture and floor levels for
extended examination in 1983. In three of
the probes (A, B and F) we reached virgin
soil, thereby providing limited exposures
of the site’s stratification.

Stratification And Architecture

The first season’s excavations
provided evidence for five phases of
occupation. Phase 1 is a disturbed layer
immediately below modern ground surface
with EB through Byzantine pottery. Phase
2 is represented by a thin layer of mixed
debris associated with stone walls in Areas
E and F. The latest ceramics in this phase
can be dated to Middle Bronze II B/C.
Phases 3, 4 and 5 are all architectural
phases datable to Middle Bronze II A.
Phase 5 produced considerable EB IV/MB
I pottery mixed with MB II examples, but
no domestic architectural remains -as yet.

Excavation of Areas A and B exposed
a series of exterior used surfaces from
Phases 5, 4 and 3, as well as mixed debris
and modern burials in Phase 1. The only
architecture associated with Phase 5
anywhere on the site was a weli-preserved
pottery kiln in Area A (PL. VI, 2). The
kiln’s fire box was dug into the virgin soil
while the mudbrick walls of the firing
chamber stood free above it (P1. VII, 1).
Apparently this was an updraft kiln. Its
walls have been preserved close to their
full original height. When filled with pots,
the opening above the firing chamber
would have been closed with bricks, rubble
and mud. After the kiln went out of use,
early in Middle Bronze II A, it was filled
with bricky debris. Within this debris, we
found a human skull and hand.

The pottery within the kiln is
predominantly EB IV/MB 1. The trickle
painted cups and envelope ledge handles
are characteristic of this period in the
Jezreel Valley and Northern Transjordan
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(see below). But the few sherds of MB II
A inside the kiln, and the predominance of
MB II A wares and forms on the use
surfaces outside the kiln indicate it was in
operation during early MB II A. The
numerous thin weathered surfaces in
Areas A and B produced MB II pottery
mixed with diminishing amounts of EB
IV/MB 1 types moving from Phase 5 to 3.

On Tell el-Hayyat’s western slope a
small sounding in Area F reached virigin
soil. As in Arecas A and B, Phase 5
included weathered, probably exterior
surfaces with a mix of EB IV/MB I and
MB II pottery.

Phase 4 consisted of a number of
surfaces, pits and walls in Areas C, D and
F. In Area F mudbrick walls were
preserved over one metre in height (Pl
VII, 2). An associated cobbled floor (PI.
VIII, 1) was equally well preserved
suggesting that we will be able to recover
complete architectural plans and intact
surfaces when we enlarge our excavations
next season.

The pottery from floors in Phases 4
and 3 illustrates a homogeneous MB II A
assemblage with a wide variety of domestic
wares including decorated carinated
bowls, burnished juglets, cooking pots and
store jars. A modest amount of EB IV
pottery was found mixed with the MB II A
material.

Phase 3 remains included domestic
architecture and floors in Areas C, D
and F. Domestic occupation was
represented by a hard-packed surface in F
and D, and a series of ovens and floors
connected with a mudbrick and stone wall
in Area C (Pl. VIII, 2). Restorable
ceramics from this phase are consistently
MB II A, mixed with limited EB IV/MB I
material. In Areas A and B, the
uppermost of a series of exterior use
surfaces produced ceramics of the same
types found in Phase 3 in Areas C, D and
F.

Phase 2 was the latest of Tell el-Hayyat’s
architectural phases. Bonded stone walls
were exposed running along the north
baulks of Areas E and F, and south across
the middle of Area F (Pl. IX, 1).
Unfortunately, associated surfaces were
ill-defined and produced only small
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amounts f MB II B/C pottery.

Phase 1 was marked by recent burials
over 2.00 m. deep in some cases. Material
culture in these uppermost levels was very
mixed due to occasional rodent burrows
and plowing of the site’s western slope
sometime in the recent past.

Stone Tools

Stone tool technology represents a
valuable, but often neglected, field of
study for the late prehistoric Near East.
Traditional chronological and culture-
geographical concerns have produced a
recognition of certain tool types as tem-
porarily restricted ‘““index fossils”. Such
uses can be expanded in a number of ways.
Whole tool assemblages can be much more
informative than index fossils, and the
technological information provided by
flaking waste and informal tools may be
equally important.

The six trenches opened in 1982 also
yielded flint tools and flaking debris that
may reflect local manufacture. A substan-
tial number of well-formed “Canaanean”
blades, characteristic through EB and MB,
were recovered, but most of our lithics do
not show such technological refinement.
Many blades retain chunks of flint core or
cortex indicating that they were incom-
plete, or improperly manufactured tools.
The character of this lithic evidence and
the presence of a kiln in Area A suggest
the significant role of local industry, even
at very modest sites like Hayyat, during
the re-emergence of cities in MB II.

Pottery

The five architectural phases at Tell
el-Hayyat represent occupation from Mid-
dle Bronze II A (Phases 5-3) through MB
II B-C (Phase 2). EB IV/MB I sherds were
found mixed with the later pottery of all
five phases (Pl. IX, 2). Phase 1 contained
small numbers of sherds from the Iron
Age, Persian and Byzantine periods, but
no associated architecture.

Unlike MB II pottery, EB IV/MB 1
wares were handmade, except for the
small trickle-painted cups. Other forms
include hole-mouth jars, store jars with



incised or applied decoration and folded-
envelope handles. One of the trickle-
painted cups had interior as well as ex-
terior decoration and a small open pouring
spout.

Folded-envelope handles and trickle-
painted decoration on cups and jars are
typical of the Jezreel Valley and Trans-
jordanian Plateau (‘“‘Family NC”, Dever,
1971: 201; Amiran, 1970: pl. 24: 17-19;
Harding and Isserlin, 1953). The use of
rope moulding and thumb-impressed or
incised bands is characteristic of EB IV
pottery in the Jordan Valley (‘“Family J”,
Dever, 1971: 202; 1974: 35, note 13). This
combination of characteristics is precisely
what we should expect from a site at the
junction of these two areas. Dever dates
families NC and J to the 21st century B.C.
(1971: 202). However, certain elements of
continuity in the ceramic assemblage at
Hayyat suggest that the EB IV/MB I forms
evolve directly into MB II A without
undergoing the typological developments
Dever describes for the later “Southern
Family” (1971: 203). This suggests that the
regional families described by Dever re-
present geographical, rather than chrono-
logical, divisions. In order to determine

chronological development, it will be-

necessary to study the typology of strati-
fied ceramics within, rather than among,
the separate regions.

Phase 5 pottery exhibits a limited
range of forms, probably due to the limited
area of excavation and the position of the
soundings on the outskirts of the habita-
tion area.

The straight-sided cooking pots of
Phase 5 are handmade. Some have thumb-
impressed moulding, while one example
has two thumb-impressed ledge handles.
The bell-shaped body of this example is
unlike later straight-sided pots but has
clear parallels in EB IV levels at ‘Ard‘er
(Olavarri, 1969: fig. 5: 12).

Flat and disc bases predominate in all
three phases of MB II A. The heavy body
and thick rounded rims of the carinated
bowls in Phase 5 resemble EB IV/MB I
carinated bowls of Dever’s ‘“Southern
Family” (1971: 203), rather than the more
extreme carinated forms of the later Mid-
dle Bronze Age.
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Jar rims also are thick and rounded in
Phase S rather than elongated, flared and
“profiled” as they are in Phases 4 and 3.
However, the sample size for Phase 5 is
small. Rims with parallel striations or
ridges occur in all phases of MB II A at
Tell el-Hayyat. Ben-Dor (1950: 28) re-
ports this type of rim from Nahariya, but
does not illustrate any examples. Ridged
rims also occur in Tomb 7 at Ras al-‘Ain
(Beck, 1975: fig. 14: 4) and at the small
village of Kefar Rupin (Gophna, 1979: fig.
3: 11).

Store jars have wide mouths, little or
no neck and thickened rounded rims like
those of the smaller jars. This type of store
jar is not widely illustrated for MB II A.
However, there is a similar rim from the
pre-palace phase at Ras al-‘Ain (Beck,
1975: fig. 3: 6). At Tell el-Hayyat the
thickened rim is most common in Phase 5,
but occurs in Phases 4 and 3 as well. In
general Phase 5 pottery seems to show a
transitional phase between EB IV/MB I
and MB II A.

Ceramics in Phases 4 and 3 are more
consistent with the published MB II A
assemblage which includes craters, bowls,
juglets, store jars and straight-sided cook-
ing pots. The craters in these phases are
slightly closed, deep globular bowls with
horizontally-thickened rims. The example
illustrated has a slightly rilled rim surface
(Fig. 3: 8). Other craters at Tell el-Hayyat
have plain rounded rims. Both types are
found in the pre-palace phase at Ras
al-‘Ain (Beck, 1975: 48, fig. 2: 7-10) and in
the Middle Bronze Age temple at Nahar-
iya (Ben-Dor 1950: fig. 23).

Bowl types include deep globular
bowls with inturned rims (Fig. 3: 11), open
shallow bowls with bevelled rims (Fig. 3:
9) and the typical MB II A carinated bowls
(Fig. 3: 20), see Amiran, 1970: pl. 27: 1-4).
Globular bowls, have parallels in the
pre-palace (Beck, 1975: fig. 2: 4) and
palace (Beck, 1975: fig. 4: 10-11) phases at
Ras al-‘Ain. Bevelled-rim bowls are com-
monly found in the Megiddo tomb groups
(Guy, 1938) and in the collective grave at
Munhatta (Ferembach, et al., 1975: fig. 2:
4-6).

Store jar rims in Phases 4 and 3 show a
wide variety of elongated everted rims,







some with a slight ridge at the bottom
edge. This is also the case at Ras al-‘Ain
where they appear from the beginning of
MB II A (Beck, 1975: fig. 5: 11-12, fig. 7:
19-21). Ridged rims, simple triangular
rims and molded rims with squared cross-
sections also occur in quantity. Again,
these have parallels in the pre-palace
phase at Ras al-‘Ain, but are more com-
mon in the palace phases (Beck, 1975: 58).

Middle Bronze II A decorated wares
occur in small quantities in Hayyat’s
Phases 4 and 3 (Pl. X). These include
incised horizontal and wavy bands, as well
as applied and impressed decoration on
store jars. These two decorative techni-
ques are quite common throughout the
Middle Bronze Age (Amiran, 1970: 102-
103). Painted decoration is the second
most frequent technique in Phases 4 and 3.
One of our two sherds of “trichrome”
ware is similar in form and painted motif
to a painted crater from Megiddo (Amir-
an, 1970: pl. 29: 2). On the sherd from
Hayyat the red and black motif is painted
over with a white slip. Other painted
sherds show designs of concentric circles in
black and red (see Amiran, 1970: pl. 31: 2,
pl. 33: 14), as well as straight, wavy and
cross-hatched red lines on store jar frag-
ments (see Amiran, 1970: 113 for discus-
sion). Painted decoration of this kind is
confined to the pre-palace phase at Ras
al-‘Ain (Beck, 1975: 45). Decorative tech-
niques such as continuous body combing
and burnishing over red slip are also
present at Tell el-Hayyat, but rare in
comparison to incised and painted wares.

The range of types and parallels from
the pre-palace and palace phases at Ras
al-‘Ain, and the continuities in bowl types
in Hayyat Phase 5 indicate that the occupa-
tion of Tell-el Hayyat starts at the very
beginning of MB II A and probably does
not extend to the end of the period. The
closest stylistic parallels. for the pottery
from Tell el-Hayyat are to be found in
northern sites, such as Megiddo, Nahariya
and Munhatta. This is not surprising con-
sidering the geographical location of Tell
el-Hayyat.

Phase 2 represents a rather ephemeral
reoccupation of the site without much
evidence of architecture so far. Phase 2
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pottery is mixed, but its latest components
clearly belong to the MB II B/C Period.

Among a small number of ‘“chocolate.
ware” sherds is a loop base from a-

three-legged jar of the type illustrated by
Smith, et al. from Tombs 23 and 24 at Pella
(1981: fig. 26: 7). Slightly concave disc
bases and a ring base have parallels in MB
IT B/C tomb groups 258, 644 and 645 at
Megiddo (Guy, 1938).

Phase 1 pottery is indicative of the
very mixed nature of Hayyat’s upper
stratigraphic levels. A mortaria rim be-
longs to the Persian period. While a large
open carinated bowl seems to belong to an
early phase of the Iron Age (Amiran,
1970: pl. 60: 1-3). Sherds from the MB II
B/C horizon are also among the deposition
in Phase 1. A few fragments of Tell
el-Yahudiyeh ware also were found in this
level. Late Bronze Age material is com-
pletely absent from the Tell el-Hayyat
assemblage. This apparent lacuna is con-
sistent with the survey findings of Ibrahim,
et al. (1976: 49).

Subsistence Economy

Preliminary analyses of the floral and
faunal remains reflect the mixed farming
economy of Bronze Age Tell el-Hayyat.
While current interpretations of Bronze
Age society recognise the role of sedentary
village farming (e.g., Prag, 1974: 96-98,
102-103), they offer little insight into the
nature of agrarian subsistence systems and
how they might have changed. In large
part this is due to lack of a data base
suitable for detailed inference. Virtually
all floral and faunal analyses to date
concern only EB II-III and/or MB II
samples, with little attention given to EB
IV/MB 1. Hence, Prag’s singular attempt
to reconstruct EB IV/MB 1 subsistence
(1974: 98-99) was hampered from the
outset. Likewise, Dever could only suggest
a gradual shift in economic strategy from
EB II-III “agriculture and industry to
pastoralism, dry-farming and perhaps
trade” in EB IV (1980a: 38). At Tell
el-Hayyat we hope to produce floral and
faunal data relevant to EB IV/MB I and
the transition to MB II urbanized eco-
nomy.




Perhaps the most striking data gap can
be seen in the results of faunal analysis
done on fell deposits from Jericho. Clut-
ton-Brock has reported a sizeable increase
in deposition of pig (Sus sp.) and cattle
(Bos domesticus) bones in Middle Bronze
Age strata as compared to Early Bronze
Age strata (EB II-III) (1979: 146-147,
table 3). Over the same transition the
percentage of sheep-goat remains dropped
slightly, though sheep-goat made up the
majority of every sample from pre-pottery
Neolithic B through the Byzantine Period.
It seems apparent that sheep and goat
formed the basis for animal husbandry
from EB onward (Clutton-Brock, 1971:
54), with the incidence of other species
varying more widely — perhaps in re-
sponse to changing emphasis on pastoral-
ism. Gazelle (Gazella sp.), a primary meat
source in Neolithic levels, appeared in
dwindling numbers through the rest of the
Jericho deposits only by virtue of hunting,
not domestication (Clutton-Brock, 1971:
54, 1979: 150, 154). Awurochs (Bos pri-
migenius) also was hunted through EB and
MB (Clutton-Brock, 1971: 46).

On the basis of the limited and pos-
sibly biased data available for comparison,

expected faunal results from Tell el-
Hayyat were difficult to predict. Drastic
changes at the MB I/MB II interface would
have been anticipated if sheep and goat
pastoralism was as pervasive as the current
EB IV/MB I model maintains. On the
other hand, we considered theories of
societal ‘“‘near-decomposability” (Simon
1965, 1973) which imply that lesser ele-
ments of complex society (like village
farmers) may have been affected only
minimally by higher order social upheaval
(like the EB II-III urban collapse).
Perhaps this also held true in cases of rapid
urban renewal and growth, as in MB II.
Therefore, it was our expectation that
while drastic changes in material culture
would be apparent moving into MB II,
indicating new, larger-scale exchange net-
works, evidence for local subsistence eco-
nomy would show more gradual transi-
tions. Using the Jericho data as a general
guide, we expected more specifically that
pig and cattle herding increased gradually
as a response to the demands of MB II
urbanized society and that we would find
evidence reflecting this transition. Our
initial excavation results have refined
some of these expectations.

Faunal Remains at Tell el-Hayyat:
Preliminary Results

by Mary Metzger

The collection of faunal remains from
Tell el-Hayyat has presented an excellent
opportunity to examine animal husbandry
patterns and ancient diet. Preliminary
results of the faunal analysis point not only
to trends in animal utilization, but also
suggest ancient environmental conditions.

The faunal remains recovered during
the 1982 Tell el-Hayyat excavation con-
sisted of more than 6,880 bones and bone
fragments. This includes 1,494 microfaun-
al remains which are almost certainly
intrusive, postdating the occupation of the
site. Of the remaining 5,387 bones, 2,337
(44%) were identifiable. The preliminary
findings in this report are based on the
analysis of this identifiable material.

Faunal remains were collected from
each trench at the site, primarily via dry
screening of all excavated sediment
through 0.01 m. x 0.01 m. mesh. The areas
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which contributed the most toward the
total of 5,387 bones were Areas A, B, D
and F. The first two squares yielded a
combined total of 2,636 bones (48.9%)
Located at the southwestern end of the
tell, Areas A and B contained layers of
refuse and industrial debris associated with
the kiln in A. However, domestic features
were present in Areas D and F. The 1,663
bones from these two trenches comprise
31. of the total collection and testify to a
variety of animal processing activities, for
example, butchering, skinning and mar-
TOW processing.

Domestic species constitute 96% of the
1982 faunal remains from Tell el-Hayyat.
These and the bones of small mammals,
reptiles, fish, amphibians and birds form
the faunal assemblage at the site. The
following mammalian species have been
identified:



Ovis: aries
Capra hircus
Sus scrofa
Bos taurus
Equus asinus

Vulpes vulpes

Canis sp.

Hemiechinus auritus calligoni
Mus musculus

Meriones tristami

Spalax leucodon ehrenbergi

Relative Frequency of Domestic Animals

The relative proportions of domestic
species at Tell el-Hayyat are essential for
assessing the economic importance of the
four principal food animals. Donkey re-
mains at this site are very recent in origin
and are not considered here as a part of
the ancient economy. The 1982 collection
suggests that sheep and goats, pigs and
cattle were maintained in relatively con-
stant proportions. The combined sheep/
goat evidence composes41.5% of the total
domestic assemblage. Pigs constituted
32.3% and cattle 26.2% While these fre-
quencies remained fairly steady over time,
the proportion of sheep to goat did
change. Goats formed54.7% of the sheep/
goat flock during Phase 5. Later, in Phases
3 and 4, and certainly in Phase 2, sheep
predominated over goats, averaging 61.9%
of the flock.

Slaughter Schedule

Examination of tooth eruption, tooth
wear and bone fusion rates has provided
insights into the slaughter schedules of
domestic animals at Tell el-Hayyat. Pre-
liminary results indicate that about45% of
the sheep and goats were killed by the end
of their second year. A second group
comprising 17% of the original flock was
killed in the fourth year. This latter group
probably included surplus breeding stock
of both sexes. A similar pattern has been
observed at the modern village of Asvan
Kale in Turkey (Payne, 1973).

Most of the pigs also appear to have

red fox
dog
long-eared hedgehog
house mouse
Tristam’s jird
Palestine mole rat
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domestic sheep
domestic goat
domestic pig
domestic cow
domestic donkey

been slaughtered at one of two age stages.
Sixty-five percent of the herd was killed by
the end of the first year; the remainder
were slaughtered at about eighteen
months. Analysis of the schedule for cattle
has not been completed.

The relative proportions and slaugh-
ter patterns of domestic animals indicate
that the inhabitants of Tell el-Hayyat
depended on these animals for subsis-
tence. Wild animal remains include no
large hunted animals. Thus, it appears that
wild animals were, at most, an incidental
source of food. Considering the import-
ance of pigs and cattle at the site, the
ancient subsistence economy must have
functioned in a favorable physical environ-
ment.

Domestic stock met the requirements
of the village for meat and secondary
products, i.e., milk, hair and wool. Earlier
in the site’s occupation goats had pre-
dominated over sheep. Later in MB II A,
sheep remains outnumber those of goat. I
believe the impetus for the shift was not an
environmental change, but increased im-
portance of secondary products, especially
those derived from sheep (see Sherratt,
1980). Both sheep and goats are economi-
cally important; however, mutton, lamb
and wool are commercially more valuable
than goat flesh and hair. Increased sheep
production at Tell el-Hayyat suggests
perhaps that ecomomic needs had
broadened from purely subsistence to
those combining subsistence and ex-
change.




Floral Evidence

Published floral analyses also are li-
mited in quality and quantity. Reports
available for the Jordan Valley generally
neglect quantitative information in favor
of simply listing cultivated species present
(e.g., Helbaek, 1958; Feinbrunn, 1938;
Hopf, 1969; Western, 1971). In most of
these cases the authors were salvaging
what they could from samples taken unsys-
tematically by other excavators as appa-
rent afterthoughts. Nonetheless, a few
observations pertinent to Tell el-Hayyat
can be made.

Three species retained paramount im-
portance through EB and MB: olive (Olea
sp.), emmer wheat (Triticum dicoccum)
~ and hulled barley (Hordeum distichum)
(Helbaek, 1958: 309, table 4). Jericho has
provided the only floral information in the
region from Neolithic, as well as EB
deposits. Hopf reported a “complete floral
change” there in the Early Bronze Age
due to the appearance of several new
cultivated species (1969: 357). This abund-
ance of cultigens then dropped in number
from fifteen to nine in EB IV/MB I before
climbing back to sixteen in MB II. We
certainly cannot hope to push these data
from Jericho too far, since sample compa-
rability is uncertain and amounts of each
species were not indicated. But the
changes intimated in Hopf’s data deserve
further testing and more detailed clarifica-
tion. It will be important for us to deter-
mine whether any such changes involved
the staples of olives and cereals, or
whether variations took place primarily
above and beyond those staples (as seems
indicated by the Jericho floral data, for
instance).

The 1982 excavations produced fifty-
three soil samples for flotation processing
ranging from 1 to 20 litres each. Exterior
surfaces around the settlement’s periphery
in Areas A, B and F yielded almost70%of
the total plant remains recovered. In
contrast, flotation samples from within
Middle Bronze structures were limited to a
pit, hearth and two tawabeen (tabuns) in
Areas C and D. The resulting collection of
plant macrofossils includes the predictable
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staples of olive, hulled barley and emmer
wheat. A lesser amount of miscellaneous
legumes includes peas (Pisum sp.). Mixed
dry-farming may be implicated further by
traces of crop-following weeds, such as
Chenopodium and Amaranthus. We can
note the abundance and satisfactory pre-
servation of the cultigens of greatest in-
terest to us, and therefore the likelihood
that we will be able to supplement the
floral data previously available for the
Bronze Age.

The 1983 Season: Specific Problems And
Objectives

In addition to dealing with the fun-
damentals of stratigraphy and chronologi-
cal pottery analysis, an explicit goal of this
project is to examine soCio-economic ques-
tions regarding ancient village life in both
urbanized and non-urbanized society. Spe-
cifically, we hope to identify the local
economic changes that played a part in
EB-MB urban/non-urban transitions, and
which might be expected to occur in other
transitions elsewhere. We planned to test
some of the most basic implications of the
current Dever/Prag interpretations of
changing EB-MB settlement patterns and
material culture. Happily, the first sea-
son’s excavation provided us with data to
begin this process and new. questions to
approach during the second season of
excavations.

Enlarged excavations will allow us to
test more thoroughly for EB-MB material
culture continuity. The area examined
during the first season was too limited to
support any definitive statement on cul-
tural continuity or discontinuity. Howev-
er, some aspects of the MB II A remains at
Tell el-Hayyat suggest an element of con-
tinuity. For example, the kiln in Area A
showed two distinct building phases. As it
was cut 0.30 m. into virgin soil and was
filled with MB I pottery in the lower
levels, the earlier phase of this kiln may be
dated to MB 1. Unfortunately, an animal
burrow cut off the kiln from clear strati-
fication around its exterior. One of our.
priorities for the second season is to
examine the kiln area more closely.



Enlarging the area of excavation will
also allow us to address the question of
continuity in architectural tradition. Now
that we have identified the areas most
likely to produce domestic architecture,
we will extend the excavation to the center
of the site in 5.00 m. squares over a larger
continuous area. This will give us a larger
sample size from which to draw more
definite conclusions about the history and
nature of human occupation at Tel el-
Hayyat.

Plans for an expanded spring 1983 sea-
son call for: 1) deep soundings more
toward the centre of the site where we
hope to find unmixed EB IV/MB I deposi-
ton; 2) larger exposure of the domestic
architecture of Areas C through F; 3)
exposure of the remainder of the kiln in
Area A; and 4) continued work along the
settlement periphery which has produced
so much subsistence data.

Tell el-Hayyat provides a challenging
opportunity to assess village life during the
development of “reurbanized” society in
MB II. The general strategy of coordin-
ated field methods and test expectations
outlined above provides a practical means
in which to pursue our basic research
concerns. Building on previous EB and
MB excavations in the Jordan Valley, and
in Palestine and Transjordan generally, we
hope to make a contribution toward clar-
ifying the regional prehistory of the Jordan
Valley in the third and second millennia
B.C., especially regarding village life dur-
ing that time. Simultaneously we hope to
examine EB-MB continuities and contrasts
and determine the full range of evidence at
Tell el-Hayyat with which to explore their
underlying economic foundations.
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TEST SOUNDINGS OF
ARCHAEOLOGICAL AND
RESISTIVITY SURVEY RESULTS AT
RUJM AL-HENU

by

Patrick E. McGovern

Introduction

Because of ongoing development and
the destruction of ancient sites in the
Bag’ah Valley, now virtually a suburb of
Amman, the Baq’ah Valley Project from
its inception has sought to recover the
maximum amount of representative
archaeological data with the least
expenditure of time, manpower, and
finances. Thus, there has been a very
conscious effort to develop specific
working hypotheses that can be tested in a
relatively straight forward fashion,
utilizing the full battery of techniques that
modern scientific archaeology has to offer
(McGovern, 1980a). Although alien to
Middle Eastern archaeology in which the
traditional practice has been to excavate a
single major site, such an approach is
desirable as much for theoretical as for
strictly economic reasons (cf. Dever, 1980:
46-74).

The Baq’ah Valley is a logical
geographical unit for study, since it is a
fertile, well-watered plain surrounded by
barren hills. Indeed, the flat, relatively
self-contained valley sharply contrasts with
the standard Transjordanian plateau
topography of deeply cut gorges
descending to the Jordan Valley (Pl. XI;
Bender, 1974: 6-11, 114-15). Evidence for
human occupation, reaching back to the
late Middle Paleolithic (ca. 45,000 B.P.)
and virtually continuous up to the present,
is especially prominent in the northwestern
Umm ad-Dananir region of the valley
where the density of perennial springs is
among the highest on the plateau
(Hashemite Kingdom of Jordan and the
Federal Republic of Germany, 1977: 1-7,
Map HG 4.2N). In addition, the Umm
ad-Dananir region is strategically located
along probable ancient routes running
north to Syria and northwest to the Jordan
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Valley via the Wadi Umm ad-Dananir.

The region originally attracted our
attention because of a series of over thirty
Late Bronze (LB) and Iron (Ir) IA burial
caves on Jebel al-Hawayah and Jebel
al-Qesir. These were possibly related to
one of the “megalithic” buildings nearby,
specifically the eastern structure at Rujm
al-Henu (Fig.1: site 1), which is located
500 to 1600 m. east of the caves and an
associated settlement site at Hirbet Umm
ad-Dananir. The surface ground plan and
construction technique of Rujm al-Henu
East (Fig. 2; Pl. XII, 1) resemble that of
the LB Amman Airport Building
(Hennessy, 1966: figs. 1-2, pl. 33A), 15
km. to the southeast. Until it was
destroyed to clear a path for a jet runway,
the airport building was the prime example
of the Quadratbau architectural type on
the East Bank (Wright, 1966; 1968; 1971a;
1971b). As the name implies, Quadratbau
structures have a square layout with a
central unit (“courtyard”) surrounded by
outer rooms. The type also occurs west of
the Jordan at Hazor (remnants only;
Yadin, 1972: 98-100) and on Mt. Gerizim
(Boling, 1969: 84; 1975: 33-35), which date
to LB I and Middle Bronze (MB) IIC-LB
I, respectively. Although the surface
ground plan of Rujm al- Henu (E) is only
approximately a square and is not fully
defined on the interior, it offered the
possibility for investigating another
building of this type.

The Amman Airport Building with its
rich deposits, including scarabs and
cylinder seals (Ward, 1964), gold jewelry,
Mycenaean vessels, and antique Egyptian
and Minoan stone vases (Hankey, 1974),
posed a whole series of questions. It was
discovered at a time when the nomadic
hypothesis of N. Glueck (1934: 138; 1939:




rum al-hend
e

0 100 200 300 M.
_

Umm ad-Dananir Region
Baqg'ah Valley, Jordan.

Ref: 1:10,000 Zarga Basin sheets 27/64 & 19/64.

Jordan Department of Lands & Surveys, 1950.

Legend

Site A\

Grid E—
Caves .=+
Roads  Z==§0hry
Wadi :':_ {track
Spring o

Trig. Point &

Fig. 1: Map of Umm ad-Daniﬁr region

-106 -




MN

Rujm al-Henu

Plcm of tqst Building. 01 23 4 sM

Scale -1 :100 ——t——t+—

Susan M. Balderstone A.R.ALA. Architect. 6.11.1979.

Fig. 2: Rujm al-Henu (E) top plan

-107 -




264-66; 1940: 124-25) held sway. Based on
survey findings, Glueck maintained that
all of central and southern Transjordan,
south of the Wadi Zarqa, was essentially
devoid of permanent settlements
throughout the MB IIA-C and LB periods.
Instead, nomads and/or *“semi- nomads”
(cf. Spooner, 1973: 3-4, 1921, 42[n.g}for
modern anthropological distinctions)
occupied the Transjordanian plateau.
Since there was little evidence for a
permanent settlement in the immediate
vicinity of the Amman Airport Building
(Hennessy, 1966, 1970; Herr, 1977), it was
proposed that the building might have
been a tribal shrine, possibly a temple or
mortuary cult structure. and related to
early biblical traditions (Campbell and
Wright, 1969). By extension, other
examples of the Quadratbau class could be
similarly explained.

It should be stressed from the outset
that functional interpretations based
primarily on architectural analogies are
often suspect. For example, Albright
(1960: 36, 92-93) interpreted the Mt.
Gerizim structure as a villa or patrician’s
house. Ground plans of later domestic
structures at Beth Shan, Tell es-Sa’idiyeh,
and Tell Far’ah (S) also appear to be of the
Quadratbau type (Fritz, 1971).

The constantly accumulating evidence
for an advanced culture in the MB and LB
periods, especially from tombs (Dajani,
1966; Harding and Isserlin, 1953),
prompted Glueck (1951: 423; 1970: 141) to
modify his position by arguing for a
contraction of urban life to a smaller
number of major sites. While some
(Albright, 1960: 82) concurred with this
judgment, others still felt that it did not go
far enough, particularly for the region
north of Madaba (Harding and Isserlin,
1953: 14; Harding, 1967: 32-34; Ward,
1964: 47, 1973: 45-46; Ward and Martin,
1964: 19-22; Franken, 1970: 7-9; Zayadine,
1973: 19-21; Thompson, 1974a: 193-94,
1974b; Weippert, 1979: 25-26). Recent
excavation of LB remains at the site of
Sahab (Ibrahim, 1972; 1974; 1975a;
1975b), southeast of Amman, surveys in
Moab (Miller, 1978: 51; Ibach, 1978), and
evidence for MB and LB remains at the
Amman Citadel (Dornemann, 1970), Tell
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Safut (Ma’ayeh, 1960: 114), and Hirbet
Umm ad- Dananir (LB level reached in
the 1981 field season) support the view
that there was a moderate concentration of
variously sized, well-established
communities on the central
Transjordanian plateau (cf. Zayadine,
1973: 72, Map 6).

As a first step toward possibly
elucidating these problems in the Umm
ad- Dananir region, an intensive
archaeological and geophysical survey was
carried out in 1978 (McGovern, 1980a).
An exhaustive collection of surface
artefactual materials at Rujm al-Henu
produced three transitional MB/LB
diagnostic sherds from the central room of
the eastern building. Since no other MB/
LB sherds were found within 500 m. of the
structure and in view of a number of
architectural considerations (below), it
then appeared probable that Rujm al-
Henu (E) belonged to the Quadratbau
class.

Concurrently, a resistometer was used
to investigate buried remains inside and in
the immediate vicinity of the building.
While no additional interior crosswalls
were indicated, the resistivity data did
suggest a wider area of occupation.

In the 1980 season, the survey was
followed up by archaeological soundings to
test the various hypotheses described
above and others implied by the survey
data. For example, to what extent did the
surface sherding evidence actually reflect
cultural sequences? Did specific resistivity
patterns (‘“‘signatures’) correlate with
walls, pits, or other archaeological
features?

Archaeological Survey
Methodology

Earlier surveys by Glueck (1939: 191-
200) and de Vaux (1938) had successfully
located many sites in the Baq’ah Valley,
but their work was partly vitiated by
inadequate descriptions, a then poorly
understood pottery sequence for
Transjordan, and a methodological
approach mainly relying on native
informants and obvious surface remains.



Our 1978 survey sought to recover a more
truly representative sampling of cultural
materials in accord with statistical models
(Watson, LeBlanc, and Redman, 1971:
121-25; Ragir, 1967: 181-87; Haggett,
1966; Hodder and Orton, 1976: 20).
Otherwise, less conspicuous remains (e.g.,
remnants of architecture, small clusters of
non-descript sherds or flints) might be
overlooked. Even with such precautions, a
surface collection can be highly skewed in
a non-representative fashion because of
the relative closeness of specific cultural
levels to the surface, erosional processes,
modern disturbance, and other factors.

The' initial phase of the Umm ad-
Dananir survey involved systematically
traversing the relatively small area (52.5
hectares) between Jebel al-Hawayah and
Jebel al-Qesir on the west and Rujm
al-Henu and Rujm al-Haw1 on the east
(Flg 1). Base lines were set up by
theodolite readings from benchmarks of
the 1:10,000 Zarqa Basin Map
(Department of Lands and Surveys of
Jordan, 1950). Groups of three to five
individuals then traversed two meter wide
strips between the base lines. They walked
slowly side by side, covering half a
kilometre per hour, and collected as much
artefactual material as possible at this
speed. The level of discrimination was
adequate to locate concentrations of three
or more artefacts and small isolated
features.

Seven of these artefact clusters, which
were associated with architectural
remains, could be designated sites.”
Groups of sherds were also found
randomly distributed in the Umm ad-
Dananir fields where they had evidently
been spread by agricultural activity. In
contrast, sites were isolated from fields on
hills bordering the valley or on bedrock
outcrops. Rujm al-Henu (W) belonged to
the latter class.

In the second phase of the survey,
exhaustive surface collections of artefacts
were gathered at each site, which was only
possible because of the limited number of
small (less than 2.50 hectare) sites in the
Umm ad-Dananir region. Where larger
sites and survey areas are covered,
systematic or random sampling techniques

are required. In the case of Rujm al- Henu
(E), survey units were defined by the
architectural layout of interior rooms;
peripheral units extended out five metres
from the walls of the building. A single
form, modeled after the site survey record
sheet in Hester, Heizer, and Graham,
1975: 24, was used to record details of site
names, location, ownership, description
and sketch, vegetation, soil, nearest water,
structures and possible stratification, and
miscellaneous features.

Rujm al-Henu (E)

Descriptions of Rujm al-Henu (E) by
Glueck (1939: 194) and de Vaux (1938:
420-21) were necessarily brief, and require
some correction of detail. De Vaux’s
schematic drawing (1938: fig.8) of the
eastern building at Rujm al-Helu (sic)
shows a rectangular main structure whose
central room is defined on the west by the
exterior wall. It is oriented north- south,

and lacks crosswalls and entrance(s).

Although de Vaux states that the approxi-
mate outer dimensions of the building are
20.00 x 40.00 m., the ratio of width to
length on the drawing (0.68) is greater
than 0.5.

A careful plan of the building (Fig.2)
revealed that the eastern and western walls
of Rujm al-Henu (E) are actually bowed
inward, so that the northern and southern
walls measure 23.00 and 24.50 m., respec-
tively. The approximate north-south exter-
nal length of the structure is 31.00 m.,
(cf.Glueck’s measurements — 23.00 x
33.00 m.).

At least three crosswalls are visible on
the eastern and southern interior, and arcs
of stones delimit areas in the southwestern
corners of three rooms. The structure may
have been entered from the west where
boulders are lacking at three uniformly
spaced points (Pl. XIII, 1).

The main walls (exterior and central
unit) are composed of huge boulders, the
majority over a metre in length and
weighing as much as a ton. They are of
native limestone, reddish Nubian sand-
stone, and flint, which may have been
hauled from wadi beds or possibly quar-
ried from hillsides (Pl. XVIII, 2).



Although now badly weathered, the stones
may have been roughly hewn to size and
shape. Single lines of the boulders were
dry-laid one on top of another with a
packing of cobbles. Only one or two
courses are visible, except in several cor-
ners where three courses are built up in a
crude header and stretcher fashion. In
contrast to the main walls, smaller stones
(less than a metre in length) had been used
for inner crosswalls and the corner arc-
shaped enclosures, which suggested that
they were secondary. The depth of soil
accumulation inside and outside the build-
ing could not be ascertained, so that visible
boulders might either be upper courses of
buried walls or parts of the foundation.

Glueck (1939: 194) broadly dated
Rujm al-Henu (E) to Early Iron I-II (ca.
1300-600 B.C.; for a pre-1200 B.C. begin-
ning of the Transjordanian Iron Age, see
Glueck, 1939: 240 and Weippert, 1979).
The surface sherding evidence from the
1978 survey considerably expanded this
dating, according to the following diagnos-
tic counts: 3 MB/LB (ca. 1650-1480 B.C.),
2 LB/Ir (ca. 1400-1100 B.C.), 6 Ir IIC/
Persian (P) (ca. 700-500 B.C.), 7 Late
Roman (LR)/Early Byzantine (EByz)
(A.D. 135-491), 11 EByz (A.D. 324-491),
1 Umayyad (Umay) (A.D. 661-750), 2
Mamluk (Mam) A.D. 1250-1516), and 2
Modern (Mod) (after A.D. 1918). The
post-Iron Age chronology follows Sauer,
1973: 3-5.

Rujm al-Henu (W)

The western building at Rujm al-
Henu has a ground plan (Fig. 3; P1. XII, 1)
which is very different from that of the
eastern building. Its layout conforms to
the gasr architectural type (Glueck, 1939:
153-55) of which there are numerous
examples distributed over a 20 km. radius
of the Amman Citadel (Glueck, 1939:
passim, 1970: 180-81; Landes, 1964: 72-76;
Gese, 1958; Hentschke, 1960; Fohrer,
1961; Reventlow, 1963; Boraas, 1971;
Thompson, 1972, 1973, 1977).

The main features of these buildings
are large, rectangular or square enclosures
and circular towers (ru]um malfufah),
which are either mcorporated into walls or
separated by short distances from the main
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structures (completely isolated towers also
occur-Glueck, 1937: 159). Like Rujm al-
Henu (E), gasr type buildings are normally
constructed of dry-laid boulders of limes-
tone, sandstone, and flint with a rubble
chinking.

Glueck (1939: 194) and de Vaux
(1938: 421) argued for the contemporanei-
ty of the two Rujm al-Henu structures. A
closer examination, however, reveals dis-
similarities that may reflect different con-
structional and occupational histories.

It is true that the eastern and western
buildings at Rujm al-Henu (P1. XII, 1-2)
have much in common. Separated by only
thirty metres, both buildings are almost
exactly oriented to the cardinal points of
the compass. Their northern walls are
offset by only five metres from a
coincident east-west line. Rujm al-Henu
(W) also has a layout that is comparable to
that of the eastern building, but on a much
larger scale. An open central area
(courtyard) is surrounded by a corridor,
which is possibly divided up into casemate
units (cf. the crosswalls in the northeastern
and southwestern corners). Three equally
spaced gaps in the eastern wall (P1. XVII,
1) may have been entrances, which would
have faced three possible entrances to the
eastern building.

De Vaux’s sketch (1938: fig. 8) of
Rujm al-Henu (W), in addition to the
misplacement and omission of walls and
entrances, is too elongated north-south.
The true dimensions of the building,
including the southeast bastion, are ca.
46.00 m. north-south and 44.00 m. east-
west.

Significantly, the boulders used for
the western building are generally smaller .
(less than a metre long) than those of the
main walls of the eastern building, and
more closely resemble those employed for
the presumed secondary constructions of
the latter. Only the circular tower, the
southeastern bastion, and several exterior
corners of Rujm al-Henu (W) have
concentrations of the larger boulders.
Moreover, every exposed wall of the
western structure is comprised of two lines
of stones.

The sherding evidence from the
western building also differed from that of
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the eastern building. Apart from a single
LB II (ca. 1400-1200 B.C.) diagnostic, the
only pre-modern period represented was
Iron II C/P (72 diagnostics). The interior
positioning of the circular tower with a
very limited exposure to the west
suggested architectural phasing in which
the elaborate gasr layout was preceded by
an isolated Rujm malfuf.

The soil accumulation in and around
the western building appeared to be
greater than that of the eastern building.
The visible structure completely covers the
top of a mound, which rises more than
three metres above the valley floor and is
bordered on the west by large areas of
denuded bedrock.

Pre-Excavation Interpretation

Early explorers were understandably
intrigued by “megalithic” structures such
as those at Rujm al-Henu, which are
unique to the southern Gilead region, and
dated them to a prehistoric period
(Mackenzie, 1911: 39; Watzinger, 1933:
23-24) or Roman times (Conder, 1899:
193). More recent investigation of rujm
malfuf and gqasr type structures has
pointed to an Iron I (ca. 1300-900 B.C.;
Glueck, 1937: 19, 1939: 157, 165-66;
Landes, 1964: 72 (eleventh century);
Gese, 1958: 56-57) or Iron II {seventh-
sixth century B.(ﬂ; Thompson, 1972,
1973, 1977) construction date, although
other periods (e.g., Roman—Boraas 1971)
have not been ruled out. The Iron I dating,
in particular, has not been accepted by
those who question Glueck’s pottery
dating criteria (Franken, 1970; Franken
and Power, 1971; Mittmann 1971: 1-4;
Weippert, 1979: 28-30). There is general
agreement that the Quadratbau buildings
were constructed in the late MB or early
LB period, although they may have
continued in use to the end of the Late
Bronze Age (e.g., Amman Airport
Building).

Functionally, the gasr and rujm
malfuf type buildings have usually been
interpreted as fortresses or watchtowers,
which protected approaches to Amman
(Conder, 1899: 193; Mackenzie, 1911:
25-26; Gese, 1958: 57; Landes, 1964:
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72-74; Glueck, 1939: 163, 165-67, 1970:
183). An alternative hypothesis, not
necessarily mutually exclusive from the
watchtower hypothesis, is that such
buildings served as habitation quarters for
the rural Ammonite population (Glueck,
1939: 163). Their spatial distribution
suggests a settlement pattern for
maximally exploiting the arable
agricultural land in the Amman area.
Hirbet Mudmar (Pl. XIX,2), which is
located less than a kilometre southwest of
Rujm al-Henu in the middle of the
Baq’ah, exemplifies the complementary
relationship of agricultural, and domestic
functions. The large complex of massive,
bastioned buildings was erected on
bedrock outcrops, surrounded by fertile
fields, and could have housed a
considerable population.

In the case of the two buildings at
Rujm al-Henu, differences in architectural
details and overall layouts, as well as
surface sherding evidence, suggest
divergent constructional and occupational
sequences. Assuming the eastern buildings
were constructed sometime in the late MB
or early LB period, Iron II C/P inhabitants
of the region might have sited another
building to the west, in order to obtain
more easily large boulders for important
structural elements (corners and towers).
At the same time, the eastern building was
not completely dismantled, but might have
continued to be used (e.g., as an animal
enclosure); easy: access back and forth
between the structures would be provided
by facing entrances.

Rujm al-Hawi (Fig. 1: Site 5). which
is situated about 350 m. southwest of
Rujm al-Henu on the other side of the
modern road, bears importantly on the
question of the temporal relationship of
the Rujm al-Henu buildings. Its main
structure is virtually the mirror-image of
Rujm al-Henu (W), yet there is no
building on the surface that matches Rujm
al-Henu (E). Double lines of limestone,
sandstone, and flint boulders (less than a
meter long for the most part) make up its
outer walls. The rectangular building,
which measures ca. 50 m. north-south and
30 m. east-west and is aligned to the points
of the compass, has a circular tower



incorporated into its western wall (Pl. XX,
1) and a square bastion on the north (Pl
XX, 2). Surface pottery was equally
divided between the Iron II C/P and
Byzantine periods.

Rujm al-Henu (W) and Rujm al-Hawi
may have been contemporaneous border
posts. If an ancient route followed the line
of the modern road, their circular towers
would look west along the route toward a
northwestern pass (Wadi Umm ad-
Dananir) while their bastions would face
one another and be approximately
equidistant from the route. This proposal
stresses the defensive nature of the towers,
but need not exclude a concomitant
domestic function. The first line of
defenses was probably at Hirbet Umm
ad-Dananir where Iron II C/P structures
have recently been excavated (P1. XIX,
1).

Only Rujm al-Henu (E) produced
sherding evidence for activity in the Late
Roman, Early Byzantine, Umayyad, and
Mamluk periods, which may have included
the rebuilding of walls and adding
secondary installations. Today, both
structures at Rujm al-Henu are used
primarily as dumping grounds.

The Resistivity Survey at Rujm al-Henu
East

Logistics

Based on the pre-excavation
interpretation of Rujm al-Henu (E)
possibly belonging to the Quadratbau
class, was it an isolated shrine used by
nomads/ ‘‘semi-nomads’’ (see
Introduction) or was it part of a larger
settlement? While the nomadic shrine
hypothesis might only be resolved by
excavating identifiable cultic remains
(altars, distinctive artefacts), the question
of the building’s isolation from an
associated settlement could be approached
by a combination of geophysical
prospecting and archaeological
techniques.

Since the land surrounding Rujm al-
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Henu (E) is today used exclusively for
agriculture, any near-surface occupational
remains would be disturbed by plowing.
Accordingly, an aerial survey (P1. XII, 1),
often the ideal complement to a
geophysical survey, did not reveal any
unusual crop or soil marks near the
structure.

Trial soundings might be sunk at
random points around the building to
investigate deeper lying remains, but this
would entail considerable labor and ex-
pense (workmen and farmer compensa-
tion) with no guarantee of positive results.
Alternatively, a suitable geophysical de-
tecting device could be used to map
probable areas of buried walls and struc-
tures, which could then be excavated in a
systematic fashion.

There were compelling arguments
against expanding a concurrent magneto-
meter survey, which successfully located
silted-up caves (McGovern, 1979, 1981a).
Limestone and sandstone, the preferred
building materials in the Umm ad-Dananir
region, have low specific magnetization
values compared to the more magnetic
soil. Even very large accumulations of
stones, such as collapsed walls, would
produce negligible anomalies, which
would be totally indistinguishable from
background fluctuations. Modern surface
iron debris in and around Rujm al-Henu
(E) was an added deterrent to a magnetic
survey.

Electrical resistivity techniques, on
the other hand, have been shown to be
excellent in detecting stone linear features
and even in obtaining the top plans of
entire structures (Ralph, 1969; Tite, 1972:
25). Since its first application to archaeolo-
gy in 1946 by Atkinson (1952), a wide
range of inexpensive, extremely portable
commercial instruments have been de-
veloped, and theoretical principles are
now well understood although sometimes
difficult to apply in practice (Atkinson,
1963; Aitken, 1974: 267-86; Clark, 1970;
Tagg, 1964). As with magnetic surveying,
which depends on the magnetic contrast




between the archaeological feature sought
and the surrounding medium, resistivity
surveying takes advantage of another con-
trastive physical property of materials, viz.
specific resistivity, which is a function of
water retention and dissolved ionic salts
and humic acids capable of conducting an
electrical current. A sufficient resistivity
contrast must exist between limestone/
sandstone boulders at Rujm al-Henu (E)
and the surrounding soil, in order to detect
significant anomalies.

Samples of soil from near the
building, which had been finely sifted and
mixed with various quantities of distilled
water, were first tested in MASCA using a
Gossen Geohm resistometer (108 Hz;
4.5V) and a standard linear array of four
equally spaced probes (the Wenner
configuration—Aitken, 1974: 270-71). In
this arrangement, an alternating current
(I) is applied to the outer probes, and the
resultant voltage difference (V) is
simultaneously measured across the inner
probes. Assuming minimal contact
resistance, the resistance (R) of the soil is
then simply the quotient, V/I (by Ohm’s
law). By applying a simplified formula for
specific resistivity ({ = 2 dR), where d is
the probe spacing, it could be calculated
that the soil samples from Rujm al-Henu
(E) varied between 20 and 60 ohm-m. In
contrast, the specific resistivity of
limestone/sandstone was much higher—ca.
500 ohm-m. The intrusion of limestone/
sandstone boulders between the probes
should then result in detectible high
anomalies. Where there is a relative
absence of limestone and sandstone, R
would diminish and produce low
anomalies. Actual measurements in the
field will be modified by many factors,
including soil stratigraphy and
inhomogeneities, nearness of the bedrock
and water table, the spacing between the
probes and their placement in the soil, the
relationship of the probes to the
archaeological feature, etc. (Aitken, 1974:
268-71, 273-85; Tite, 1972: 25-32). Our
survey was carried out in late Fall when
several days of rain assured good contact

conditions. .
A crucial logistical problem is
establishing the most ideal probe distance
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for detecting archaeological features. For
the Wenner configuration, the resistance
measured is actually a rough average at the
array midpoint of soils from the surface
down to a depth of about one and a half
times d (Aitken, 1974: 271). After
experimenting with various probe
distances, a one metre separation was
selected for detecting presumably near
subsurface remains. With a smaller
separation, not enough current would
reach the sought-after feature, while a
wider separation would reduce locational
precision.

As for the archaeological survey,
resistivity grids were precisely laid out with
theodolite, optical square, prismatic
compass, and metric tapes. Four grids
were set up surrounding Rujm al-Henu
(E) and three on its interior (Fig.4),
covering 0.62 hectares and representing
6181 data points. On average, about 900
measurements/day could be made with the
resistometer (sometimes operating two
instruments simultaneously) compared
with 1300 measurements/day for the
magnetometer.

Traversing a resistivity grid is very
straight-forward for the Wenner
configuration Pl. XXI, 1). The linear array
of four probes is moved one probe at a
time along a line parallel to the Y-axis; to
start a new line, the array is moved one
metre in a positive direction of the X-axis.
Plastic or linen tapes (not metallic because
of conductivity effects) are laid along the
X-axis and the side opposite. Another tape
can then be exactly positioned along the
measurement line, in order to ensure
accurate probe placement. The probes are
1.50 m. long, mild steel rods. Their
sharpened points were driven about ten
centimetres below the dry surface.

A team of at least three people is
needed to carry out the survey efficiently.
The person with the resistometer takes and
calls out readings to a second person, who
records them on centimetre graph paper at
the midpoint of the array (thus, initial and
final measurements for each line are
indented 1.50 m.), usually at a scale of
1:200. A third person moves the end probe
to the front of the array in preparation for
the next reading. As one line is finished,
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the tape parallel to the Y-axis is moved
over a metre, and the same process is
repeated, continuing in this fashion until
the grid is completed.

The resistivity data is usually
contoured up as soon as possible, so that
significant anomalies can be further tested
with different probe separations and/or
arrangements. The choice of an
appropriate contour interval, which will
reveal significant highs and lows but does
not clutter up the map, is often determined
by inspection (Clark 1970: 703 suggests
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