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I-2: Ecology

Jordan Valley
 
About 50 years ago an unparalleled population influx, in combination with increasingly
modern methods of agriculture and horticulture, changed the landscape of the Jordan
Valley, possibly for ever. Before that time the general ecology and landscape were
basically the same as they had been in the Late Bronze and Early Iron Ages. This chapter
is therefore devoted to a description of the landscape, soils, climate and general ecology
of the wider region in so far as they have not changed, or can be reconstructed for the
Late Bronze and Early Iron Ages. Landscape, soil and climate obviously play an
important role in the settlement history of an area, determining settlement patterns and
systems, and food procurement strategies, among other things. 
The region has been divided into four different areas: The Central East Jordan Valley,
which is the central area of study, the regions that are traditionally named Moab and
Ammon, and the Highlands west of the Jordan. These four areas, although closely
connected, were culturally and politically separate not only as a result of their different
geological and ecological lay-out, but also because of the natural boundaries that
separated them.

The Central East Jordan Valley

The Jordan Valley forms a narrow trough between Lake Tiberias and the Dead Sea. Its
length is about 100 km. Its width at Jericho - South Shunah is 25 km, at Kereimeh it is 8
km. At Lake Tiberias the bottom is 225 m below sea level; at the north end of the Dead
Sea it has sloped down to -392 m. The Valley can be divided into four ecological zones:
- The Zor area: a low-lying, relatively wide flood plain in which the Jordan river flows,
40-50 m below the Valley floor.
- The Katarrh (bad lands): the transition between the Zor and the Ghor, cut by numerous
gullies. It consists mainly of  marl.
- The Ghor area: bench-like terraces flanking the flood plain.
- The foothills.

The soil
The Jordan Valley and Wadi Arabah are part of the 6000 km long Great Rift Valley. It
cuts through and exposes formations from Precambrian upwards. The earliest exposed
formations in the area are the (Triassic and early Jurassic) Zerqa and Kurnub formations.
These are marine sediments, increasing in thickness as one moves north (the southern
coastline of the Tethys Sea in this period ran roughly east - west, halfway across the
present Dead Sea). These formations are exposed along the Wadi Zerqa, at the mouth of
the Wadi el-Huni: Crystalline limestone alternating with shale, followed by 20-30 m of
gypsum, argillaceous marly lime, shales and iron-rich stone and sandstone, rich in fossils
(the 'Ma'in formation'). In the Wadi el-Huni and along the Arda road dolomitic, massive,
crystalline limestone with marl, clay and sandstones are exposed (the 'Azab formation).
These are followed by layers from the Early Cretaceous, exposed in the Wadi Zerqa:
sandstone followed by multicoloured layers of sand, clay and  marl with marine fossils.
The Ajlun group (Cenomanian - Early Campanian) is exposed in the Wadi Kufrinjeh and
Wadi Rajib, as well as in the Wadi Zerqa and along the Arda road: alternating nodular
limestone, marl and dolomite layers, and flint.



TRIBES AND TERRITORIES IN TRANSITION

20

During the Oligocene period part of the Tethys was closed off, and consequently
evaporated, forming a layer of stone salts: the 'Sodom formation'. At the end of the
Tertiary, the Great Rift Valley, to which the Jordan Valley and the Wadi Arabah belong,
was formed, together with the large east-west wadis: Wadi Hasa, Wadi Mujib, Wadi
Zerqa and on the west side Wadi Murabba'at, Wadi en-Nar and Wadi Far'ah. Samra, and
later Lisan-deposits (Late Pleistocene), formed at the bottom of the Valley. These
deposits are exposed at Damieh. They are composed of marl, silt, calcareous and
gypsiferous clay, alternating with layers of sand, conglomeritic sand and gravel.
Towards the top they contain more saline deposits caused by the evaporation of Lake
Lisan. The Holocene layers covering these formations on the Valley floor consist of
alluvial fluviatile and eolic deposits, interleaving with or super-facially covering the
Lisan-lake deposits (Bender 1968, Negenman 1982, Naser 1991).

The east Jordan Valley contains 60,584 ha of land, of which 42,000 ha are considered
irrigable and arable. In general the clay and clay loams of the Valley are calcareous in
nature, with a deficiency in nitrogen and phosphorus (Sorenson 1978: appendix 3). Soils
are either shallow or stony, or both. The texture of the soil changes from north to south,
from fine-textured soil to silt loam and sandy loams immediately north of the Dead Sea.
In the Deir 'Alla region the texture is described as 'silty clay loam'. Water infiltration in
the soil is no problem, even with the fine-textured soils, but they are sticky and plastic
when wet, and when they are too wet they cannot be tilled (Hazleton 1978:I-5).
The different zones in the Valley have different fertilities. The best soil is found in the
Zor, because of the new layers of soil being regularly deposited (Hazleton 1974:9). They
consist of red or greyish-brown marly soil with up to 6% humus (Bender 1968). A
disturbing factor here is the salt-bearing Lisan marl, which underlies and interleaves with
the alluvial fans.  In the katarrh, the transitional zone between the low-lying Zor and the
higher Ghor, the fertile topsoil has eroded away. It is a hilly strip, consisting mainly of
rather infertile Cretaceous and Tertiary marl. The Ghor and the foothills consist of
Yellow Mediterranean soil (see Appendix A), suitable for pasture and for dry or irrigated
farming. At the mouths of the Jordan tributaries wadi-deposits are found: sand, silt and
clay with pebbles and boulders of chert and limestone (Naser 1991).

Climate
Average temperatures in Deir 'Alla between 1975-1980 ranged from around 14º in 
January to around 32º in July and August, with maxima of 47º and minima of just over
0º. No frost was recorded between 1975 and 1989 (Dept. of Statistics, Statistical
Yearbooks). Frost does occur occasionally however: between 1990 and 1994 banana
crops in the Valley were destroyed several times by night frost.
The prevailing winds come from the north and northwest. In the spring the khamsin
blows from the east. Deir 'Alla and its surroundings regularly get eastern winds, because
of its position at the mouth of the Zerqa valley, which acts as a wind-tunnel.
The Valley is a rain shadow area: it receives less rain than the mountainous areas
surrounding it. Between 1938 - 1967 average rainfall in the Valley was:
 

South 100-200 mm (1938-1967)
    Central  200-300
   North  300-400
  Foothills 300-600
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The rainy season runs from November to April. Average rainfall in Deir 'Alla between
1950 and 1970 was 267 mm, sufficient for dry farming on a marginal level. However,
the wide variations in yearly rainfall make dry farming risky.

Water
The wadis in the region are partly fed directly by rainfall, partly through several aquifer
systems. The Amman - Wadi es-Sir aquifer system is one of the largest in the region. It
recharges mainly from rainfall, supplemented by indirect recharge from the basalt
aquifer of Jebel el-Arab to the northeast. Discharge is mainly as base flow through the
wadis, especially along their upper courses, and generally along the Valley escarpment. 
The Kurnub sandstone aquifers, below the Amman - Wadi es-Sir system, outcrop along
the lower banks of the Jordan tributaries. Water from these aquifers contains salt (>3000
ppm), which dissolves out of the sandstone of the Zerqa and Kurnub groups. There is
little direct recharge from rainfall (Naser 1991). This salt accumulation renders the
Jordan river below Lake Tiberias of little value for irrigation (Hazleton 1974:9). All
groundwater within a 30 km long and 3-6 km wide strip north of the Dead Sea is very
saline (Bender 1968). Groundwater in the northern part of the Valley is of better quality.
Depth to groundwater level ranges from about 100 m at the escarpment foothills to about
5 m in the Zor. Water level in the escarpment's wells is generally closer to the surface
and varies according to the geologic structures and location relative to the wadis (Hirzalla
1973). But here also salinity is a problem. Wells drilled in the Zerqa region, and springs
and seeps issuing from the Zerqa and Kurnub sandstone groups, have excessive salinities
(>3000 ppm), especially at or near the Valley floor level.

60% of the total drainage of the Jordan is formed by the drainage areas of the Yarmuk in
the north, and the Zerqa in the Deir 'Alla region. The other 40% come from smaller side
wadis on east and west. The wadis in the Deir 'Alla region (Wadi Kufrinjeh, Wadi Rajib
and Wadi Zerqa) all used to be perennial streams. The Zerqa has a drainage area of 3400
km² (111 and 84 for Wadi Kufrinjeh and Wadi Rajib, respectively). It receives 710
MCM rain annually (62 and 41). The Zerqa has an average stream flow of 70 MCM (6
and 4; Hirzalla 1973: table IV.1). Water for irrigation and drinking used to come mainly
from these wadis.
In the Wadi Zerqa there used to be a hot spring. “There was formerly at the mouth of the
Zerqa a large hot spring, or perhaps more than one.... the water was very hot. But in
Ibrahim Pasha's time (AD 1832 - 40) a great canal, which is still in use, was dug near and
above it to carry water from the river, and thus the spring was ruined. It is now nearly
filled up and the water is merely tepid” (34.5º, according to Bender). “There is a tell near
it, which retains the name tell el-Hamma, and also a level plain just about the spring is
called Ard el-Hamma” (Merrill 1881, 193).

 The salinity of the soil is one of the main problems in the Valley. The salty soil extracts
water from the plant roots, and causes uneven plant growth. Native soils tend to be
somewhat higher in salt than those which have been farmed and irrigated for several
years (Hazleton 1978, III-1), because the excess water used in irrigation causes natural
drainage, washing away the salt. 'Efficient' irrigation using a minimum of water,
however, increases salinity, because the water used for irrigation usually contains some
salt as well, while evaporation brings salt to the surface. The natural vegetation of the
Valley is partly determined by the soil's high salinity: Euphrates poplar and tamarisk
have a high tolerance for salt. 
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When there is little or no human interference, the Valley becomes covered with trees. In
the 6th century Bishop Arculf described the Sea of Galilee as surrounded by thick woods
(Boggis 1939:15). Merrill, in 1876, saw that “For six miles or more, up the valley north
of the Zerqa, the plain is covered with trees...” (Merrill 1881:191). Tristram (1866, Ch
22) describes the Zor as “an impenetrable tangle of forest” with tamarisk, white poplar,
willow, with an undergrowth of bushes. According to Tarawneh's informants (1989:18),
until the 1940's the Deir 'Alla region was “a tropical forest consisting of huge cedar trees
and dense bushes called botom”.

The climate in the Valley is conducive to malaria, which used to be endemic. Especially
when the rains were late in the season people tended to stay in the Ghor longer and
malaria increased. There usually was a period of 5 years between epidemics because of
immunity (Lumsden and Yofe 1950).

Conclusion
Based on this information it has often been stated that the Jordan Valley is a marginal
zone, compared to the surrounding areas. Living conditions are uncomfortable, and even
used to be dangerous, especially in the summer. Farming conditions were hampered by
the high salinity of the soil.
On the other hand, the climatic conditions, which are unique for the region, caused
farming products, such as cereals, fruit and vegetables, to ripen several weeks earlier in
the season than anywhere else in the region, which has always been an important
economic advantage. In the winter, conditions in the Valley are generally better than in
the highlands, because it is less cold. The valley therefore has always been popular with
mobile groups, whether pastoral or farming. 

Moab

'Moab' is the geographical name used for the region south of the area of study. It is
bordered on the south side by the Wadi Hasa, south of which is Edom, on the east side by
the Arabian desert, and on the west side by the Dead Sea and Wadi Arabah. The northern
border has changed through time. In some periods it coincided with the Wadi Mujib. In
other periods it was somewhere north of the Wadi Mujib. Moabs northern neighbours
were Ammon and Israel. Usually Moab is subdivided into three subregions:

North Moab - the part north of the Mujib 
Central Moab - between Wadi Mujib and Wadi Kerak
South Moab - between Wadi Kerak and Wadi Hasa.

From west to east Moab can be subdivided into four zones: 
 Wadi Arabah/Dead Sea valley
 the Foothills

the Plateau
 the Eastern Desert.

The soil
(General information on geology, geography and ecology is taken from Bender 1968,
with additions from Mattingly 1983 and Miller 1991 for the Kerak Plateau, and LaBianca
1986 for the Hesban region.)
The nature of the soil on the Plateau is dominated by upper Cretaceous to Eocene
sediments, the Belqa series. These are marine (Tethys) sediments, Cenomane and
Senonian, running up against the Nubian-Arabian shield of the Precambrian and
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Cambrian eras. The sediments consist of marl, lime, chalk, and chert layers. Further to
the south, around the south end of the Dead Sea, layers of the colourful late Nubian
sandstone and clay are exposed. The westside of the Plateau is tilted up, forming the
steep east ridge of the Arabah / Dead Sea valley, part of the Great Rift Valley. This ridge,
together with the wadis that cut deep into the Plateau, forms the mountainous area that
Bender (1968) has named the Transjordanian block. The highest ridge is found in the
southern part of these mountains, to the north it slopes down. South of Kerak the
difference in height is 1700 m over a distance of 13 km horizontally.
In Zerqa Ma'in, Wadi Hesban and the western Wadi Mujib there are Triassic formations
of marine lime, with layers of shells and rich in marine fossils. They are followed by marl
and volcanic ash layers. Early Cretaceous sandstone formations with chert and quartz
layers are exposed in Zerqa Ma'in. They are followed by layers of nodular lime, rich in
fossils, from Late Cretaceous formations. A thick layer of grey flint, with lime and
phosphorite, and increasing concentrations of phosphate, can be found everywhere in the
upper Late Cretaceous formations. 
The deposits in the Wadi Arabah are formed by erosion from the hillsides and wadis and
eolic deposits. The water of the Dead Sea is a saturated salt solution. This is the result of
the disclosure of the saltstone layers of the Oligocene - Pliocene Sodom formation.
Volcanic activity in this period resulted in the formation of layers of basalt in the north
and on both sides of  Wadi Mujib. There is a Pleistocene basalt volcano west of the
spring area of Zerqa Ma'in, and a group on the south side of Zerqa Ma'in. A large field  of
Pleistocene basalt is found south of the Wadi Mujib around Jebel Šihan, there are small,
isolated concentrations on the Kerak - Wadi Fihan rift, and another field on the edge of
the Plateau immediately north of Wadi Hasa. On the hillsides and wadis is a layer of
Yellow Mediterranean soil.  A thin layer of fertile Red Mediterranean soil (terra rossa -
see Appendix A) has formed on the Plateau. Further east, where there is less
precipitation, the Red Mediterranean soil changes into Yellow Mediterranean soil, and
still further east into Yellow (steppe) soil. Where the fertile soils have eroded away,
mainly on hilltops and along wadis, nari (see Appendix A) can be found. In the lower
parts and hollows of the Plateau mudflats have formed. 

Water
Springs can be found wherever aquicludes are cut. Hot sulphurous springs are found in
Zerqa Ma'in (Baaru on the Madaba map), with a temperature of around 60°. 4 km south
of Zerqa Ma'in are the hot springs of Zara (Kallirhoe), with a temperature of around 40°.
On the Kerak Plateau the only springs of significance are found in the Wadi Mujib, and
in the Wadi Hasa. Groundwater level is too deep to dig pits. Agriculture is therefore
mainly dependent on the five to six months of rain that fall every year.

Climate
Wet winters, with temperatures occasionally below zero, and warm, dry summers (but
not as warm as in the Valley) are responsible for a relatively mild climate. The wind
blows mainly from the southwest in winter and from the west in summer. On occasions
in spring and autumn the khamsin blows from the east. 
From the valley a steep slope rises about 1300 m to its highest point. Because of the
predominantly westerly wind this causes a drop in temperature and relatively high
rainfall, about 350 mm on average, on the slopes and the western half of the Plateau.
These are therefore suitable for dry farming. The central Plateau forms a transitional
zone, and the eastern part is too dry for permanent settlement, since there are few natural
springs on the Plateau, and groundwater is too deep to dig pits.
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Conclusion
The Moab Plateau attracts settlement for a number of reasons: it consists of relatively flat
country, which makes travelling easy, and it is fertile. The landscape is dotted with hills
consisting of nari. These provide ideal spots for settlement because they are easily
defended, do not take up valuable soil, and provide building material. It is not surprising
that nearly every hill shows traces of settlement (LaBianca 1986).

Ammon
The region southeast of the area of study, here referred to as Ammon, forms part of the
Biblical 'mountains of Gilead'. The region consists largely of a highland plateau, the
northern continuation of the Transjordanian Plateau. On the west side this plateau has
been tilted up, creating differences in height of up to 1400 m between the highlands and
the bottom of the Jordan Valley. The Baq’ah Valley, located 15-20 km northwest of
Amman, is a broad, flat valley, which stands in sharp contrast to the surrounding terrain
of hills and deep wadis (McGovern 1986, 1-6 gives a description of the geology and
ecology of the Baq'ah Valley). 

The soil
Geologically the region can be divided into: the foothills and mountains, where Early and
Late Cretaceous layers are exposed, and along the Wadi Zerqa Triassic and Jurassic
formations, colourful and rich in fossils. These layers consist of hard limestone and
sandstone, and have protected the relatively soft late limestone on the plains north and
south of the Zerqa valley against erosion. On the Plateau occasional mudflats are found
and nari layers with a thickness of up to 2 m.
The Zerqa valley forms a wedge between the northern and southern Plateau. Its floor is
covered with fertile river sediments. The early formations of the Plateau, exposed in the
Wadi Zerqa and Baq'ah, are basically the same as those of the Plateau in Moab, but the
marine sediments of the Triassic, Jurassic and Cretaceous eras are thicker. The Baq'ah
valley is situated in a bend in the Zerqa. Two wadi systems, the Wadi Umm ed-Dananir
and the Wadi Shueib, encircle the valley and start the drop down into the Jordan Valley.
The soil of the Baq'ah valley consists of  Red Mediterranean Soil.
About 35 km northwest of Amman (at Mugharet el-Wardah, on the edge of the area of
study) is a heavy layer of iron ore, mainly hematite and limonite, an early Cretaceous
formation. According to Bender (1968, 150) this is the only exploitable amount of iron
ore in Jordan.
The western side of the Plateau consists mainly of Red Mediterranean soil, with
occasional nari hills. East of  Amman there is a strip about 10 km wide consisting of
Yellow Mediterranean soil, and east of that are Yellow (steppe) soils. On the transition
between the Valley and the hills there is a strip of Yellow Mediterranean soils as well,
because precipitation here is lower than it is further east. The western half of the Zerqa
Valley has very fertile river deposits.

Water and Climate
The most important water source of the region is the Zerqa and its springs. The springs
along the lower course are saline, but higher up the springs are good, and they contribute
much to the yearly baseflow of 38 MCM (Hirzalla 1973, Table IV.1). The Baq'ah valley
is surrounded by springs which come from the higher drainage system, the Amman –
Wadi es-Sir aquifer system, and it is therefore the best watered area in the region, in spite
of the relatively low rainfall of 400 mm.
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The climate on the Plateau is moderate. Average day and night temperatures are 32-18°
in summer and 12-4° in winter. In the winter northern winds occasionally lower
temperatures, but the prevailing wind blows from the west. Sometimes in spring and
autumn the khamsin blows, drying out the air and bringing dust from the desert.
Precipitation varies from 600 mm in the north to 400 mm at Madaba, and decreases from
west to east because of the westerly winds. Most of it falls in the winter, in the form of
snow, rain and hail. The plain is suitable for dry farming.

The western Plateau is covered in forests consisting of Aleppo pine (Pinus halepensis)
and varying foliage trees, mostly types of oak, as was, and for a part still is, the upper half
of the connecting mountainous area. Towards the east as well as the west these forests
change into a maqui-like growth, consisting of grass and varying shrubs (Zohari 1982).

Conclusions
In general the Amman Plateau offers reasonably good conditions both for settlement and
for a more mobile, pastoral mode of life. Water is abundant, especially in the northern
half where the Zerqa and its tributaries provide water. The Baq'ah valley offers
particularly good conditions for settlement and agriculture, with fertile Red
Mediterranean Soil and a number of good, perennial springs. The area is linked to the
north and west through several valleys, and with the south, the region of Moab, by a
natural continuation of the Plateau. 

West of the Jordan

Much literature is available about the geology and ecology of this region. The following
resumé is taken from Negenman (1982) with additions from Aharoni (1979), Karmon
(1983), and Zertal (1991) for the region of  Manasseh.
The region west of the Jordan that borders on the area of study stretches from the Beth
Shean valley in the north to Shiloh in the south, and from the Jordan in the east to the
beginning of the lowlands in the west. It is the region ascribed in the Bible to the tribe of
Manasseh, together with the northern part of Ephraim, with which it eventually formed
Samaria1.

The eastern part of the region is part of the Jordan Valley. Mirroring the east side of the
river, it consists of the Zor, the basin proper of the river, 1-2 km wide, which has cut deep
into the Lisan marl; the katarrh further to the west, partly eroded hills of Lisan marl
which bridge the 20-40 m difference in height between the Zor and the Ghor; and the
Ghor. A number of streams flow into the Jordan here. Between the Beth Shean valley and
the Wadi Far'ah 20 km south of it, the Ghor is narrow, less than 2 km wide.

The soil
The western Highlands were formed in the Cretaceous (Cenomanian and Turonian) era.
They consist of marine lime, which is exposed in the northern part of the area. On top of
this formation another layer of marine lime, with marl, chert and silicium is exposed in
the southern part, between Nablus and Jenin. The mountains are cut by numerous wadis
and gullies and contain many aquifers. The Beth Shean valley and the Wadi Far'ah were
formed during the same events that formed the Great Rift Valley. 

                                            
3.  For the sake of convenience biblical names of regions and sites will be used throughout if they are
well known and generally accepted as geographical names.
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The hills south and partly north of Shechem consist of Cenomanian lime, which makes
good building material. The topsoil is Red Mediterranean soil. North of Shechem the
lower hills consist of Eocene lime, with more or less the same qualities. The soil in the
wadis and the Jordan Valley is formed by fluvial deposits, and is very fertile.

The mountains south of Wadi Far'ah are higher than those on the north side, and divided
by two long valleys: a northeast-southwest valley cutting the area in two, and another
valley cutting through the north-western half. The meeting point of these valleys forms a
large plain, which is accessible from all sides (Campbell 1991:93).
The broad valley is guarded to the west by Mount Ebal and Mount Gerizim, 940 and 881
m high respectively, and by Shechem, in the valley itself. This plain is a fertile
agricultural area as well as an important crossroads for traffic from all directions. These
factors have determined the importance of the Shechem plain through time.

Water
The Beth Shean Valley is one of the most fertile valleys in the country. It has a width of
20 km and a total surface of 178 km². The soil is fertile, and especially the western part
has many springs, where the aquifers in the hard lime of the mountains are cut, providing
130 MCM of water yearly, part of which, however, is saline. Much of the soil is saline as
well.
The Samarian mountains south of the Beth Shean valley are cut by several northwest-
southeast wadis, the largest of which is the Wadi Far'ah. This wadi cuts several aquifers,
and is therefore well provided with perennial springs. The smaller valleys are fertile, and
most have good springs. The Jordan itself has never been suitable for irrigation: its course
lies too low, and its water is saline. As noted above, the valley has always been very
susceptible to malaria.

Climate
The mountains west of the Jordan have a lower precipitation than those on the east, first
of all because the eastern mountains are higher, but also because of the predominantly
western winds in the region.
The differences in temperature in the western area are determined mainly by differences
in height. Average day and night temperatures in the highlands are in summer 30-18°, in
winter 13-5°. Occasionally there is snow in winter. The Jordan Valley temperatures are
10° higher on average. Summer maxima in Beth Shean are 37-39°. On the other hand,
night frost is still a regular phenomenon in winter. Precipitation is 600-700 mm on the
mountains, diminishing eastward to 100-200 mm in the Jordan Valley. Practically all of
it falls in the winter months.

The hills have a Mediterranean climate, with matching flora: Aleppo pine (Pinus
halepensis), combined with oak and other trees like terebinth (Pistachia palaestinensis).
On the eastern hills carob trees (Ceretonis siliqua) and mastic trees (Pistacia lentiscus)
are found. The valleys were ideal for grazing, because the Tabor oak (Quercus
ithaburensis) used to grow there, which permits little undergrowth.
The Zor vegetation consisted mainly of Euphrates poplar (Populus euphratica) and
tamarisk, both trees that are salt-tolerant (Zohari 1982, 21), reed (Phragmitis australis)
and papyrus (Cyprus papyrus); the Ghor, because of its lower level of precipitation, has a
more steppe-like vegetation: low bushes, shrubs and grass (Zohari 1982, 28 ff).
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Conclusions
Much has been written about the suitability of the western highlands for settlement,
particularly in the context of the settlement wave at the beginning of the Early Iron Age,
which is generally seen as the beginnings of ‘proto-Israel’. It is its variability that makes
it suitable both for pastoral pursuits, and for agriculture and horticulture. Its most
conspicuous phenomenon in this context seems to be the variability in the landscape,
which limits every economic pursuit to a relatively small scale, thus creating a ‘small-
scale society’ with the possibility of a high level of economic independence for its
members.

Climate in the Late Bronze - Early Iron Age

In the past years it has been argued (Thompson 1992, 215-218) that the climate of the
region under study changed to a drier and warmer stage during the last phases of the Late
Bronze Age and Iron Age I, and that this may well have been one of the reasons for the
economic and political decline in this period. The evidence for this, however, remains
doubtful, and arguments against a deterioration in this period seem as valid as arguments
for it.
Neumann and Parpola (1987) have summed up the evidence for a change in climate in
Mesopotamia at the end of the Late Bronze Age:
- the existence of a dry, powdery soil under the destruction layer of Ugarit (1187) as
noted by Schaeffer, which according to him indicated a hot, dry period (but this could
just as well be explained as the result of a great fire).
- a peak-flow curve for the Tigris-Euphrates over the past 6000 years based on the
combined results of pollen analysis in different areas, Lake Van levels and sedimentation
rates (by Kay and Johnson in 1981) indicate a sharp rise in 1450, reaching its maximum
in 1350-1250, a sharp decline in 1150 and a rise again in 950.
- a major period of salinisation of Babylonian agricultural soil in 1300-900 indicates a
change in agricultural methods, using more efficient irrigation, and possibly less rainfall.
- an analysis of woods from charcoals from highland sites just north of the Negev
(Lipschitz 1979, cited in Neumann and Parpola 1987) indicates a shift from a
Mediterranean towards a Saharan vegetation at the beginning of the Iron Age. 
Neumann and Parpola conclude on the basis of this evidence that around 1500 BC a
relatively cool period started in the Near East, which lasted until about 1200 BC, when
temperatures started to increase and a relatively warm and dry period started. This lasted
until 950-900 BC when the climate again became cooler and wetter. 

There is, however, also evidence suggesting that there was no change in climate in this
period, certainly not for the worse. A study by Neev and Emery (1967), cited by Crown
(1972), analysed the runoff/evaporation ratios of the Dead Sea. Their conclusions
indicate a humid spell until ca 2300 BC followed by a dry episode, after which the
climate remained stable until 0 BC, being 'mostly dry with some humid episodes'. A
sudden increase in run-off around 500 AD was probably the result of the destruction of
the Romano-Byzantine irrigation systems. The results of this study were confirmed by
other studies in the area: Horowitz (1971, cited in Crown 1972) came to the same
conclusions for the Huleh area. The results were modified later by D. Neev (cited in
Neumann and Parpola 1987, 161): according to him the results suggested a rise in sea
level starting about 2000 BC, with a stable sea level lasting until Hellenistic times. 
Crown suggests that “alternatively, the Dead Sea pattern may be largely insensitive to
any but the most drastic periods of change”, but he does not really seem to believe that.
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He states very clearly that “a third cultural break between the Late Bronze Age and the
Early Iron Age (ca 1300-1000 BC) has no parallel records in the sediments of the Dead
Sea and is an obvious warning against too determinist an attitude (1972, 322).” 
It is certainly difficult to accept that the Dead Sea level would be insensitive to major
periods of drought and rise in temperature: its inflow is exclusively by water from wadis
and aquifers which are all ultimately fed by rainfall in the area; its drainage is exclusively
from evaporation. A warm and dry period would have at least as serious an impact as the
destruction of the Roman/Byzantine irrigation systems had in 500 AD.

Shedadeh (1985, 27) states that maximum aridity in the second millennium BC in Jordan
was reached between 1800 and 1300 BC. Around 1000 BC rainfall became more or less
equivalent to rainfall in the first half of this century. However, he seems to base his
conclusions at least partly on the fact that “sedentary life in the marginal areas of Jordan
was not existent until the thirteenth century BC”.
According to Thompson (1992) the strongest evidence for a period of aridity and rise in
temperature is a severe drop in sea level at the end of the thirteenth century (Thompson
1992, 218). Ritter-Kaplan has cited a  (world-wide) severe drop in sea level around the
late thirteenth - early twelfth century BC on the basis of the available literature (1983,
summary p 14*).
Here Thompson seriously misinterprets the evidence. A world-wide drop in sea level
points to a generally cooler (and usually wetter) climate, not a hotter and dryer one. The
recent discussions about the effects on general sea levels of the greenhouse effect make
that clear. Global warming melts the ice-caps on the north and south pole, effecting a rise
in sea level. Alternatively a cooler and wetter climate would make the ice caps grow and
bind the sea water, thus effecting a world wide lowering of the sea level.  

So on the whole there is very little convincing evidence that there was a serious
deterioration in climate towards the end of the Late Bronze Age, and this argument must
be treated with distrust.


