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Appendix A: Description of soil types
(Bender 1968)

Red Mediterranean soil (terra rossa) originates in a mediterranean subhumid to semi-arid
climate: precipitation >300 mm, temperature range +3 - +35, as an erosion product of
carboniferous rock, but is also found on basalt and sandstone. Jordanian Red
Mediterranean soil has a calciferous A-horizon, a low humus level and a granular
structure. The B-horizon has a prismatic structure, resulting in vertical cracks in the dry
soil, and facilitating the absorption and evaporation of water, and a higher calcium level
than the A-horizon. The C-horizon sometimes serves as an aquicluse. Tilling of the soil is
heavy, but the reward is high. Sometimes the term terra rossa is restricted to the region
immediately around the Mediterranean, and the term 'Red Mediterranean soil' is preferred
for the Jordanian soils.

Yellow Mediterranean soil exists in the transitional zone between Red Mediterranean soil
and Yellow (steppe) soil. It is found on loess soils, calciferous rock and basalt, in a semi-
arid climate, with a precipitation of 250-350 mm.
Its A-horizon is yellowish-brown, granular, calciferous, but more sandy than terra rossa,
its B-horizon is fine and granular. The soil is less fertile than terra rossa, but easier to
work. It is suitable for dry farming and pasturage, and with good irrigation intensive
agriculture is possible.

Yellow soil originates on loess soils, carboniferous rock and basalt, and in the W. Arabah
on sandstone as well. It has a light, granular, open A-horizon, immediately following the
C-horizon. It is mainly used as pasture.

Nari is a calcite crust that forms over calciferous soils under influence of water,
especially in a semi-arid climate. It has a laminar top layer, very hard and no thicker than
2 cm. Below that is a 50 - 180 cm thick hard layer, and below that a softer layer.
Nari is usually found on hilltops, where the softer upper layer has eroded away, and in
wadi-cuts. It makes good building material, and caves form easily in the soft lower layers
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Appendix B: Pottery of the Baq'ah Valley excavations 1977-1981

In november 1997 I studied pottery that has been excavated in the Baq'ah
valley, from the Late Bronze and Early Iron Ages. This pottery was found in
three burial caves near Khirbet Umm ed Dananir, caves A2, A4 and B3. The
purpose of the research was to compare this pottery with pottery excavated on
Tell el-Hammeh on the north bank of the river Zerqa, and with pottery from
Tell Deir 'Alla in the Jordan Valley.
It has been suggested on the basis of the pottery (Franken 1969:20,
Dornemann 1984, van der Steen 1996, 1997) that in the transitional period
between the Late Bronze and Early Iron ages there may have been a relation
between Deir 'Alla and the Baq'ah valley. The Zerqa valley seems the most
likely route for this contact.
A complicating factor in the comparison of the three sites is the fact that the
pottery from the caves in the Baq’ah valley came from a burial repertoire,
whereas that from Tell el-Hammeh came from a household context (see
Appendix D). The Baq'ah repertoire contained a high number of open bowls,
of which relatively few were found in Tell el-Hammeh. Apparently open
bowls were often used as (or to contain) burial gifts. A high number of lamps
is also common in a burial context On the other hand, only two cooking pot
rims were found in the Baq'ah repertoire, and these may well have been
intrusive.

The number of sherds of most types was too small for any serious
statistics to be done. Nevertheless some tendencies could be recognised, and
preliminary conclusions drawn.
A significant number of open bowls were of the so-called S-shape type, which
has also been found in significant numbers at Deir 'Alla, and which turn up on
the other side of the Jordan in the Early Iron Age. Very few have however
been found in Tell el-Hammeh.
Table I and II give the numbers of sherds found on both sites, according to
type and phase.
The typology used has been developed for Tell el-Hammeh, based on the
principles of the typology for Iron Age Deir 'Alla, as developed by Franken
(1969). In general the types from the Baq'ah repertoire fit well into this
typology, although some types are missing (partly due to the difference in
functional repertoire) and some types appear which have not been found in
Hammeh. 
Table III is a description of the types, mainly based on the rim sherds, as very
few complete shapes have been found in Hammeh.

In total 647 sherds have been checked.
In addition a sample of 54 sherds, from the three caves, have been studied for ware. 
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Analysis

Late Bronze I
Cave A2 (Locus B77) was dated by the excavator in LB I (loc 1012, 1015, 1018-1020,
1022, 1025-1030) and LB I-II (loci 1011, 1013, 1014, 1016, 1017).

The five deep bowls had either an inverted, or a flaring, non-profiled rim, which are
mainly found in the 'middle' layers of the Tell el-Hammeh stratigraphy: 2b and d.
There were 21 jars. These all had flaring rims, with either rounded or triangular profiles.
These three types were the most important in the earliest layers of Tell el-Hammeh,
diminishing sharply in the later LB layers. 
There were two types of eggshell juglet, with a vertical, non-flaring rim, which appears
in Deir 'Alla, and a flaring rim, respectively. These have not, so far, been found in
Hammeh.
Kraters were not found in the LB I layers of the Baq'ah material. On Tell el-Hammeh
they occurred in all Late Bronze and Early Iron age layers, most of them with a T-shaped
rim profile. 
There was a total of 101 open bowls. The majority of these were rounded, S-shaped or
carinated. In Tell el-Hammeh open bowls are relatively rare, but the majority have
rounded profiles, in the whole period. There seems to be no preference for any of the
other types
Six fragments of lamps were found in B77, five of which belonged to the traditional Late
Bronze Age type. One had a flaring rim, more typical of the Early Iron Age. In Tell el-
Hammeh no lamps were found in the LB - EIA layers.

Late Bronze I-II
Four deep bowls were found in this phase, belonging to the same types as those in the
preceding phase.
Eleven jars were found in this phase, belonging mainly to the same types as those from
the previous phase, although other types, which usually occur in later periods, begin to
appear. These have short, vertical necks and folded-out rims. On Tell el-Hammeh these
are mostly found in the later Late Bronze age, Phases 2b and d.
Three kraters were found in the Baq'ah material: all with a T-shaped rim profile. This
type is found in the Hammeh material in all phases, but mainly in the later Late Bronze
age phases.
The open bowl repertoire in this phase does not change significantly from that of the
preceding phase.
A number of lamps was found, mainly belonging to the Late Bronze II - Early Iron Age
type, with a slightly flaring rim.

Late Bronze II
Two small fragments of Middle Bronze Age hole-mouth cooking pots found in this
phase.  They must have been intrusive.
Practically all deep bowls found in the Baq'ah repertoire had a flaring, unprofiled rim,
which, in the Hammeh repertoire is mostly found in Phase 2b.
Very few  jars were found, with a vertical neck and folded-out rim, sometimes with an
extra ridge below the rim. This type is common in the Later Late Bronze and the Early
Iron Ages. In Hammeh they were found in Phase 2b and especially 2d, and the type with
an extra ridge below the rim continues into Phase 3.There were a number of juglets,
which were not found in Tell el-Hammeh, so no comparison is possible. A number of
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biconical jars were found. These have not been found so far in Tell el-Hammeh, but are
not uncommon in Deir 'Alla, mostly in the transitional Late Bronze-Early Iron Age
phases (temple Phases E-H).
The repertoire of open bowls does not change significantly from that of the previous
phases in the Baq'ah material.
Four kraters were found in the Baq' ah repertoire, belonging to types that are generally
found in the Late Bronze II repertoire in this area. 

The Early Iron Age
Only 31 type-able sherds have been analyzed from the Early Iron Age cave. The
repertoire was quite different from that of the earlier caves: many lamps, a strainer, a
chalice. The lamps all belonged to the Early Iron Age type with a flaring rim. Open
bowls were mainly of the S-shaped type, a type that is rather common on Deir 'Alla, but
was hardly found in Tell el-Hammeh.

Analysis of the ware

54 sherds from the Baq'ah caves have been studied for ware. 47 of these sherds
contained red particles, possibly some iron oxide. In addition 143 sherds from Hammeh
have been examined. 54 of these also contained red grains. The red particles seem to be
an essential ingredient of either the temper or the original clay. As there is much iron ore
in the area, this is not unusual. It cannot be deduced from the ware, whether the particles
were part of the temper or of the clay itself. With a few exceptions, the Hammeh sherds
with red particles were found in the earlier layers. Whether this means that they were
imported from the Baq'ah, or that some temper was used which came from regions with
iron ore in the area, cannot be deduced. The pottery repertoire from the two area's is too
close in shape and temper to make distinctions on the level of individual sherds.

According to McGovern 1986 the Late Bronze I material from cave A2 was basically
tempered with 5-10% quartz, whereas the later material was tempered with more calcite. 
The samples checked from cave A2 material contained hardly any calcite, but much
lime.
The material from cave B3 contained very little lime or calcite, and the material from
cave A4, Early Iron Age contained much lime again.
In general there is an increase in the amount of temper used over time, as already stated
by McGovern 1986. 
McGovern did not give a particular reason for this change in temper, which seems to
coincide with a change in technique: from the use of the (fast) wheel to slow-wheel and
coiling techniques. 
Franken (1992) and London (1995) have also speculated on this phenomenon, which
seems to be general in Jordan and Palestine.
A possible explanation may be found in the economic and social situation of the area. It
has usually been taken for granted that this 'deterioration' in pottery production was the
result of a general degeneration and deterioration in prosperity. This, however, does not
seem to be the case in the Baq'ah and Deir 'Alla regions. 
I want to suggest another possibility: the economy in the area, which was largely
governed by trade, induced larger scale production also of pottery, and a demand for
increased production. 
Pottery production actually consists of three phases: making the pot, drying, and firing. 
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Adding temper to the clay considerably shortens two of these phases: drying and firing.
Clay with much temper dries quicker, and does not take as much firing als clays with
little temper. However, it makes the use of the fast wheel impossible and slows down the
first phase of production (Franken 1992:149). On the whole however, it will speed up
production considerably while reducing the amount of fuel needed.
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Appendix  C: comparison of household and burial pottery
repertoires.

A statistical comparison between the different repertoires shows that there are
significant differences between a burial repertoire and that of a ‘household’
environment. For this study only the repertoires have been used that had a
representative sample, the smallest sample being that of Baq’ah cave A4 with 62
published vessels. This is not meant as an exhaustive study into the relationship
between burials and pottery repertoires, but merely as an illustration of how the
functional differences between contexts show in the pottery repertoire. 
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