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Introduction – scope of the excursion (Deckers) 
 
The Danakil, also called the Afar Depression is part of the Great Rift Valley (Figure 1E) 
which extends some 7200 km from Jordan to the coastal region of Mozambique near Beira, 
with 5600 km laying within Africa (Pritchard, 1986). It covers an area of ~ 200,000 km2 and 
is flanked on the west and southeast by the Ethiopian and Somali Plateaux, and on the east by 
the Danakil Block or Danakil Alps (Bosworth, 2005).The Danakil escarpment displays some 
of the most spectacular examples of faulted landscapes in the world with an altitude drop 
from 2500 m.a.s.l. to some 1000 m in the area visited during this excursion. The purpose of 
this post-conference tour of the HighLand2006 congress is to have a multidisciplinary 
exchange of ideas on various aspects along a transect from Mekelle over the Ethiopian 
Plateau, all the way down to Arho, the deepest point of the Afar desert. So far Mekelle 
University did not yet have the opportunity to conduct research down the Danakil escarpment. 
It is hoped that bringing this international group of experts together will be a first step towards 
future international scientific collaboration with Mekelle University.  
In this excursion guide a summary review is presented regarding the state-of-the-art of our 
knowledge on the Danakil Depression: its evolution, geology, geomorphology, phyto-
geography, palaeo-anthropology and soils. It is hoped that this background will serve as a first 
entry for in-depth scientific discussions during the trip. 
 
 
1. Evolution of the Danakil (Afar) Depression (Deckers, Aerts, November) 
 
The evolution (Figure 1 A-D) of the Danakil Depression started some 30 Ma, as the result of  
a combination of (1) far-field stress, due to the convergence of the Eurasian and Arabian 
plates along the Zagros Orogenetic Front, and (2) an uplift of the Afar Dome due to a raising 
mantle plume. Both processes reinforced each other to break the lithosphere of the Arabian-
Nubian Shield (Beyene and Abdelsalam, 2005).  
The Afar Dome started rising at -40 Ma (Gass, 1975 – in Beyene and Abdelsalam, 2005) and 
probably reached an elevation of 1 km by early Oligocene time and its peak reached 3.5 km 
(Sengor, 2001 – in Beyene and Abdelsalam, 2005; Chorowicz, 2005). The Afar Depression 
was formed after the collapse of the Afar Dome at least 24 Ma ago (Kursten, 1975 in Beyene 
and Abdelsalam, 2005). The Somalian Plate moved away from the Nubian Plate in a more or 
less clock-wise direction as a consequence of the up welling mantle plume (Figure 1-B). In 
this process the lithosphere eroded from below, ruptured and along major longitudinal fissures 
through the thinned and stretched earth crust prodigious flood basalt was deposited on the 
Ethiopian Plateau. Subsequently the Afar Depression subsided to form the Danakil 
Depression (Figure 1-C, 1D, 1E).  
 
Two interesting tectonic features occur in the Danakil Depression: the Dallol depression 
(Kobar Sink according to Pritchard, 1986), a fault-bounded graben measuring 170 km by 65 
km, its bed some 116 m below sea level. The exact depth of the depression is a point of 
discussion and many different numbers are published. Aerts and November (personal 
communication) measured a depth of 157 below sea level in the centre of Lake Asale in 2003 
using a Trimble GeoExplorer III GPS. To the east, Dallol is cut from the Red Sea by the Afar 
Alps, a long dissected horst lying parallel to the shores of the Red Sea (Pritchard, 1986). The 
latter also called the Danakil Block (Beyene and Abdelsalam, 2005), is considered as an 
independently moving piece of earth crust, which detached itself from the Nubian Plateau, 
hinging clock-wise around the northern edge of the Somali plate. Originally the Gulf of Zula 
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extended into the Danakil Depression. Due to the huge evaporation rate over geological times 
vast deposits of evaportite potassium salts were deposited in the area. 
 
The Danakil depression is continuously widening up at a rate of some cm per annum. The 
rupture of the Earth’s crust is not proceeding so calmly. In 2005 a European Space Agency’s 
Envisat radar satellite revealed a sudden 8-metre widening in the Afar which was 
accompanied by small earth quakes and a volcanic eruption (Wright, Tim in New Scientist, 
July 2006). 
 

 
 

Figure 1-A. Evolution of the Afar Depression: overall geo-tectonic setting 
Source: Beyene and Abdelsalam, 2005 
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Figure 1-B. Afar plate in equilibrium between slab pull along Zagros Orogenic Front, 
compression from Indian Ocean Ridge and Afar mantle plume swell 

Source: Beyene and Abdelsalam, 2005 
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Figure 1-C. Rifting in function of the Afar mantle plume activity 
Source: Ebinger, 2005 
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Figure 1-D-1. Plate tectonics of Danakil Depression 
Source: Bosworth, 2005 
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Figure 1-D-2. Plate tectonics of Danakil Depression (continued) 
Source: Bosworth, 2005 
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Figure 1.-E. The East-African fift system (DEM) 
Source: Chorowicz, 2005 

 
Legend: Black lines: main faults; white surfaces: lakes; grey levels from dark (low elevations) to light (high 

elevations) 
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2. Major Land forms of the Mekelle outlier and North Afar (Moeyersons, Deckers, 
Aerts) 

 
From West to East the following major landforms can be distinguished (Figure 2): 
(1) the Ethiopian (Nubian) plateaux; (2) the Ethiopian Escarpment; (3) the marginal basin; (4) 
marginal area of the Afar Depression and, further in the bottom of the rift (5) the Dallol 
depression and (6) the Danakil Block (2130 m above sea level). 
 
The excursion starts on the Ethiopian Plateau, the so-called Mekelle outlier (Figure 5) 
which is an 8,000 km² polygonal area on the western shoulder of the Ethiopian Rift. It is a 
depression in the Precambrian basement (Boselli et al., 1997), filled by a succession of 
Palaeozoic to Cainozoic subhorizontal sedimentary layers (Arkin et al., 1971; Beyth, 1972; 
Tesfaye & Gebretsadik, 1982). Antalo Limestones and Agula Shales cover most of the area. 
In the vicinity of Hagere Selam , the highest points reach 2,800 m asl and are formed by two 
series of Tertiary basalts, separated, like in the Adigrat Area, North of the Mekele outlier 
(Garland, 1980), by silicified lake deposits of limestone and diatomites with gastropods.  
Due to tectonic uplift of the whole area since early Tertiary times, the remnants of the 
assumed peneplain of the Amba Aradam sandstone currently occurs at an altitude above 2000 
m a.s.l. and subsequent vertical river incision eroded an impressive and complicated canyon 
network in the Ethiopian highlands. Differential erosion further has elaborated the 
subhorizontal geological structure and table mountains and stepped hillslopes are the 
characteristic physiographic appearances.   
 

 
Figure 2 further shows that the western margin of the rift has a complicated tectonic setting.  
 

flexure line 

tension cracks 
downfolding 

sagging 

Figure 2. Geo-tectonic structure of the Danakil Depression  
(Source: after: Beyene and Abdelsalam, 2005 by Moeyersons, 2006).  Schematic 
representation of the western rift shoulder tectonic evolution as it appears in the 
zone travelled through. during the excursion (see Fig. 6) and shematically given in 
the drawing above the figure. The edge of the Ethiopian plateau is bendt down in 
the East. In the hinge of the flexure, part of the anticline is sagged down along a set 
of tension cracks to form the marginal basin. In the area, bendt down to the East, the 
monoclinal structure gives rise to the appeareance of cuestas  flatirons and 
hogbacks. 
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In the Ethiopian Escarpment, the Marginal Basin and the Western marginal areas of the 
Afar Depression the faulted blocks are rift-ward tilted and eroded by dense drainage 
networks that resulted in the development of a terrain dominated by remnant hogback-like 
structures (Beyene and Abdelsalam, 2005; Zanettin and Justin-Visentin, 1974). 
The central part of the Afar Depression is dominated by lowland plains (altitude – 120 m 
below sea level) corrugated by horsts and graben and rare local high relief peaks representing 
shield volcanoes (among others: Erta Ale, Tat Ale and Alyata) . 
 
 
3. Geology in Rift region of the Horn of Africa (Figure 3.1 and 3.2) (Deckers, 

Moyersons, Aerts, November) 
 
The geological units of the Afar Depression and marginal areas can be devided into four 
broad groups (Varet, 1978, in Beyene and Abdelsalam, 2005): (1) Neoproterozoic basement,  
Mesozoic sedimentary rocks and Eocene-Miocene basalts; (2) Miocene igneous rocks; (3) 
Pliocene volcanic rocks; and (4) Quaternary volcanic and sedimentary rocks. 
 
The Neoproterozoic basement, which represents part of the Arabian-Nubian shield, is 
prevalent on the periphery of the Afar Depression. The Arabian-Nubian Shield covers vast 
terrain to the North and Northwest of the Afar Depression in Eastern Eritrea and northern 
Ethiopia (Vail, 1985; Berhe, 1990; Stern, 1994, in Beyene and Abdelsalam, 2005). In the 
Danakil it is presumed to be covered by younger sediments. 
 
The Miocene igneous rocks or flood basalts of the Trap Series (Eocene-Oligocene, 55-35 
Ma) on the African Plate covers 500,000 km2 and these are 2000 m thick in some places. 
They were extruded onto an erosional surface and sometimes found inter-bedded with fluvial, 
lacustrine and sub-aerial sedimentary rocks near or above sea level (Civetta et al., 1975; 
Pallister, 1987; White and McKenzie, 1989 in Beyene and Abdelsalam, 2005; Bosworth, 
2005). This basaltic trap volcanism was followed by rhyolitic volcanism at ~30 Ma. Miocene 
flood basalts (25 – 15 Ma) found in the Afar Depression are deeply weathered and intensely 
faulted.  
 
Pliocene-Pleistocene volcanic rocks cover most of the Afar Depression. They are by far the 
most important geological units in terms of coverage and preservation of igneous features and 
tectonic activities. About 2/5 of these volcanic rocks are basalts. The most important 
formation is the Afar Stratoid series which are porphyritic, vesicular and tholeiitic basalts 
(Beyene and Abdelsalam, 2005). E-NE trending volcanic centres are associated with fracture 
zones equivalent to oceanic fractures and composed of alkali basalts with inclusions of 
peridotite nodules indicating deeper mantle source (Barberi and Varet, 1975, 1977).  
 
Quaternary sedimentary rocks in the Afar Depression are dominated by lacustrine deposits 
which may be some 200 m thick and in some places up to 3000 m thick (Kursten, 1972). They 
contain vast reserves of potassium salts which one day may be sold as high-valued mineral 
fertilizers.  Most of these potassium evaporites are in the form of sylvite (KCl), but carnallite 
and kainite are also present (van Straaten, 2002). 
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Figure 3.1. Generalized stratigraphy of the Danakil Depression 
Source: Bosworth et al., 2005 

 
Legend: 
1: Crystalline basement 
2: Pebbly mudstone 
3: Sandstone and conglomerate 
4: Shale 
5: Limestone 
6: Dolostone 
7: Volcanic rocks 
8: Granitic intrusives; 
9: Evaporites 
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Figure 3.2. Tectonic and lithologic map of the Danakil Depression 
Source: Bosworth et al., 2005 

 
Legend:  
1: Metamorphic and Mesozoic sedimentary rocks 
2: Western escarpment: Ashangi, Aiba, and Alaje basalts; Eastern escarpment: Adolei and Alaje basalts 
3: Miocene granite 
4: Mabla/Arba Guracha rhyolites and Achar/Fursa basalts 
5: Dalha/Lower Afar Stratoid basalt 
6: Afar Stratoid series 
7: Rhyolite domes and flows 
8: Transverse volcanic structures 
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9: Marginal volcanic complexes 
10: Axial volcanic ranges (a.o. Erta Ale, Tat’Ali, Alayta) 
11: Miocene to Quaternary sedimentary rocks and alluvium 
 
 
4. Hominids in the Danakil Depression (Moeyersons) 
 
The Ethiopian rift is generally considered as the cradle of mankind. It is true that this region, 
sofar, has released a most impressive collection of hominid and human fossils, including the 
A.afarensis hominids Lucy (>3.2 million BP) and her ancestors (now already >5 million BP). 
A comprehensive location map of the most important fossil bearing sites is given in Figure 4.   

 
 

Figure 4. Location of the Ethiopian Rift system. Important paleo-anthropological localities 
underlined 

Source: Giday WoldGabriel et al., 2000 
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Table 5.1 gives more detailed information about the location of sites, the age of the tefra, the 
hominid species and names.  
In the Danakil depression itself, the map Figure 4 is empty. Nevertheless, findings of one-
million-year old fossils are reported in the Erithrean part with Buia Homo (Abbate et al., 
1994). In Ethiopia, the Homo cranium from Bouri (Manzi et al., 2003), having about the same 
age, comes from the middle-Awash. 
Researchers have been fascinated by the fact that so many ancient fossils have been found in 
the Ethiopian rift and have been speculating about the reasons why homo did appear first in 
this regio. A number of scientists are of the opinion that climatic divergence in the Ethiopian 
rift stimulated the splitting up of hominids. Johnson et al. (2005) suggest a continental 
drought around 75,000 years ago. The apparent coincidence of this event with DNA-based 
dating of the origins of modern humans, raises the fascinating possibility of a strong climatic 
influence on human evolution (Johnson et al, 2005). Coppens (1994) argues that with the 
progressive sagging of the rift floor, climate became increasingly dry in the rift and to the 
East of it, while above the western escarpment climate remained wet. This climatic 
diversification led to a forest savanna diversification. The savannah landscape in the rift and 
to the East is considered as stimulating evolution. Therefore, in the forests to the West, 
hominids remained hominids, while in the rift, they evolved into Homo species. 
On the other hand, geologists are of the opinion that tectonics can have played a role in the 
hominid and human evolution. Redfield et al., (2002) suggest that the subsidence of the Afar 
land bridge between Arabia and Nubia isolated the local habitants before approximately 3.2 
Ma and that this isolation, together with climatic oscillations forced them to adapt to more 
local conditions.  
Another still more fundamental question is whether the rift is really the craddle of mankind. 
One has, indeed, to realise that the East-African rift is one of the places where long term 
geological conditions of preservation of skulls and fossils are among the bests in the world. 
First of all, the soils and deposits in the rift generally are more basic, showing a higher pH 
than in most other places in the world. This is especially the case in the Ethiopian rift. In the 
second place, the rift floor is, generally speaking, a place where deposition takes place. In the 
Ethiopian rift, Plio-Pleistocene deposits are several kilometers thick. Even salt deposits of one 
km in thickness are reported (Barnea, 1988). This means that a bone or other organic material 
has a good chance, to become buried in a soil which favours preservation. In other regions in 
the world, organic remains run a higher risk for subaerial decay by sunshine, wind and rain as 
erosion is prevalent.    
As a matter of fact, the absence of ancient organic remains in other parts of the world is not 
really an exclusive evidence for the absence of hominids in the past. It is supposed that with 
our increasing knowledge and insight in the global geology, the chance of finding other 
‘craddles’ of mankind should not be excluded.  



 

 

Table 1. Important paleo-anthropological sites in the Ethiopian rift system 
Source: Giday WoldGabriel et al., 2000 

 
 
Areas with 
paleoanthropological 
sites 

Location 
within the 
rift 

Sedimentary 
environments 

Age of tuffs Number of 
tuffbeds/Ma 
(preserved) 

Tuffs, 
percentage of 
stratigraphic 
section 

Percentage of 
tuffaceous 
sediments in 
stratigraphic 
column 

Hominid 
species 

Hominid 
Ages 

Types of 
stone tools 

Ages of 
stone 
tools 
(Ma) 

Shungura Usno Fejej Omo rift Lacustrine, 
fluvial, 
overbank 

4.1-1.39 Ma 13 9 Estimated at 70 A. afarensis 
A. aethiopicus 
A. boisei 
H. habilis 
H. erectus 

4.0-2.9 
2.5 
2.3-1.2 
1.9 
1.8 

Oldowan-
Acheulean 

≤ 1.9 

Konso-Gardula Southern 
MER 

Fluvial 2.0-1.35 Ma -4 5 95 H. erectus 1.7-1.4 Acheulean 1.7-1.4 

Gademota  
(Middle MSA) 

Central 
MER 

Colluvium, 
paleosol 

35-1.81 ka 3 n.d. n.d. H. sapiens 0.18-0.03 MSA 0.18-
0.03 

Gadeb Eastern rift 
shoulder, 
Central 
MER 

Lacustrine, 
fluvial 

2.51-ca. 0.7 
Ma 

>2 -12 Estimated at 50 H. erectus 1.5 Acheulean 1.5 

Melka Kunturè Central 
MER 

Fluvial ≤ 1.5 Ma 5 n.d. n.d.  H. erectus ≥ 1.5 Oldowan-
Acheulean 

≥ 1.5 

Kesem-Kebena 
(K-K6) 

Northern 
MER 

Fluvial, 
overbank, 
lacustrine 

1.04-1.0 Ma 3 38 62 H. erectus 1.0 Acheulean 1.0 

Middle Awash Southern 
Afar 

Fluvial, 
overbank, 
lacustrine 

4.38-4.29 Ma >20 5 40 A. ramidus 
H. erectus 
A. garhi 

4.4 
1.0 
2.5 

MSA 
Oldowan 

<1.0 
2.5 

Hadar West-
central 
Afar 

Fluvial, 
overbank, 
lacustrine 

3.4-3.18 Ma 5 <5 Estimated at 40 A. afarensis 
H. erectus 

3.2 Oldowan-
Acheulean 

2.6 
1.0 

Gona West-
central 
Afar 

Lacustrine, 
deltaic, fluvial 

2.94-<2.52 
Ma 

>4 <5 Estimated at 40 None - Oldowan 
(oldest 

2.6-2.5 
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5. The Danakil excursion stops for the Post-conference tours (Nyssen, Deckers, 
Nurhussen, Ermias, Moeyersons, Aerts, November) 
 
The excursion points of the Post-conference tour of HighLand2006 is depicted in a Landsat 
picture (Figure 5). 
 

1) Mekelle fault (inclusive dolerite dyke along the fault plane) 
2) May Makden travertine dam 
3) Conserved benchmark soil (road cutting) below a Technosol 
4) Agula valley – irrigation area 
5) African wild olive trees with erosion mound before the ridge of the rift valley (2300 

m a.s.l.) 
6) Agoro village just on the ridge, view on the upper part of Dess’a National Forest 

Priority Area and encroachment of agricultural land in the forest 
7) From Korha village on the lower end of Dess’a forest, vegetation and geology 

transect down the Danakil depression 
8) Antalo limestone with Aloe and Acacia trees 
9) Pre-Cambrian complex- shales with scattered trees  
10) Adi-shai (Shahigudi), a village near the Tigray-Afar border and home to both 

Tigrinya and Afar people – stop place for the camels of the salt caravans 
11) Large graben with anastomosed rivers and dense vegetation between Shahigudi and 

Berhale 
12) Dolerite dike along a North-South fault line  
13) Berhale Afar village (Lunch) 
14) Challenging road track along a dry river bed in a horst 

a. Valley with dolerite sill 
b. Valley in dipping shale 
c. Valley with natural sub-surface dams 
d. Gallery woodland 

15) Geomorphology of deeply incised folded rocks (flat iron formations) 
16) Ritual bathing place 
17) Deeply incised Tertiary glacis 

a. Aridic properties: desert pavement, desert varnish 
b. Endocalcic Leptosols 
c. Tafoni 
d. Palaeosol developed in Tertiary detritus deposits 
e. Fissured dolerite sill filled in and overlain by fluviatile materials, showing 

palaeo redoxomorphic features 
18) Sea –level reference point 
19) Fluviatile gradient from the Tertiary glacis down to Lake Asale (very coarse 

pebbles in the upper reaches to silty clay in braided river system in the lowlands 
near the lake with gallery woodland comprising Balanites egyptica and Endobera 
glabra) 

20) Hamedila (Mhammed‘ila) village at the fringe of Lake Asale 
21) Walk to the village water well and soilscape near Hamedila (Skeletic Fluvisols, 

Calcic Fluvisols, Paleo-Solonchaks 
22) Walk with the camels to Arho (traditional salt mine) 
23) Visit to Dalol volcano (provisional) 

  Mekelle outlier  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig6 
 
  
 

Figure 5. Overview of the Danakil excursion – Landsat TM 
Source: Museum of Central Africa, (Moeyersons) 
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Figure 6 is part of MSS1, p181, r50, 421 false color (1972) and shows part of the Mekelle 
outlier with Antalo limestones and Agula shales (MU = Mekelle University, Agula and 
Agoro). North of Agoro, the Atsbi Plateau with Enticho sandstone enclaves over the 
Precambrian basement is visible. In relation to fig. 2, the rift escarpment (between Agoro and 
Korha) corresponds closely to the fault escarpment at the western edge of the marginal basin. 
Shahigudi is located in the southern end of the marginal basin. North of Awdah, sagging of 
the block between the two major tension cracks (see Fig. 2) was much less. The block still 
appears in the landscape and is not covered by sediments. Berhale is located on the eastern 
edge of this block, 1-2 km to the West of the tension crack system, delimiting this block to the 
East. According to the geological map 1:250.000 (Arkin et al., 1971), the sagged block of 
Berhale is mainly composed of the Palaeozoic tillites of the Endaga Arbi glacials and the 
underlying Precambrian rocks, mainly slates and limestones. Points 2 to 9 and also point 15 
are sitting on the equivalent of the Fig. 2 marginal area of the Afar depression block. From 
point 2 to 9, we find the same stratigraphy as in the Mekelle plateau, from Precambrium to 
Antalo limestones. On the satellite image it is visible that dipping in this block is not 
Eastward as in the schematical drawing of Fig. 2, but to the SE. The reason is that the 
anticlinal axis of the marginal basin shows a transverse anticlinal structure, the center of 
which is probably somewhere in the center of the Berhale sagged block. The Appalachian 
relief which follows from differential erosion in folded-faulted areas shows nicely the 
northern part of the anticlinal nose at the southern part of the image. The anticlinal limb in the 
area of the points 2 to 9 is characterised by the appeareance of cuestas and flatirons, the front 
generally oriented NW or NNW.  
The most eastward located normal fault, delimiting the marginal area of Afar depression in 
Fig. 2, is to be crossed between points 9 and 14 in Figure 5.    
 
 
6.  Vegetation belts along the transect from Dess’a to Lake Asale (Aerts, November) 
 
Dry Afromontane forest 
Desse’a Forest is a National Forest Priority Area (NFPA), comprising approximately 120000 
ha extending from the plateau to the east along and down the escarpment (2500 – 1500 m asl).  
It forms a climatic buffer zone between the cool highlands of Tigray and the hot lowlands in 
the Afar region.  Generally, the rainfall along this part of the Rift Valley is marginal for the 
growth of true forest, but similar to the Afromontane forests in the Bale and Simien 
mountains, fairly large quantities of moisture are collected by the forest by trapping clouds or 
mists which frequently build up along the escarpment.  Epiphytic plants typical for cloud 
forests such as old man’s-beard lichen (Usnea spp.) and orchids (for example Polystachya 
benettiana) can still be found in the forest.  Unfortunately, unsustainable logging, overgrazing 
and fire (often sparked during the collection of wild honey) have caused widespread forest 
degradation, causing hampered regeneration and a shift from true moist coniferous 
Afromontane forest to dry Afromontane forest dominated by Juniperus procera (East-African 
pencil cedar) and Olea europaea ssp. cuspidata (African wild olive).  The high number of 
snags (dead standing trunks) are a tell-tale sign of low forest vitality.  These trunks are being 
logged and converted into charcoal which is sold next to the road (and confiscated at the 
checkpoint), or they are piled up into Afar huts.  At lower altitudes, J. procera is replaced by 
Acacia spp., including A. origena, a species endemic to the eastern escarpment of Ethiopia 
and Eritrea (IUCN 2006: LR-nt, near threatened).  Other woody species in the forest include 
pioneer shrubs such as Dodonaea angustifolia, Carissa edulis, Senna singueana and Euclea 
racemosa ssp. schimperi.  These shrubs are refuges for climbing shrubs of forest and open 
woodland including Jasminum abyssinicum and Asparagus abyssinicus.  Dess’a NFPA is one 
of the four Important Bird Areas of Tigray.   
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Dracaena zone 
At the lower edge of the forest, Olea and other Afromontane species are gradually replaced by 
a quite remarkable plant, Dracaena ombet, the Nubian dragon tree (IUCN 2006: EN A1cd, 
endangered).  Pioneer shrubs of the dry Afromontane forest give way to thorny species and 
succulents – patches of pure Aloe undergrowth can be found along the road.  The Dracaena 
zone is rather narrow and it would be interesting to compare its altitudinal range below 
Desse’a to the ranges found in other places, such as near Aba’ale (Shiket), the administrative 
capital of the zone to which the Danakil belongs. 
 
Deciduous thorn savanna 
Roughly between 1500 m ASL and 800/500 m asl, open and dense deciduous thorn savanna 
dominates the landscape.  The tree species are usually resin- or gum-bearing aromatic species.  
Most prominent are species of the genera Balanites, Acacia and Combretum.  From the 
acacias, A. mellifera, A. nubica and A. senegal are the most common.  The famous 
Frankincense tree (Boswellia papyrifera) known from the western lowlands of Tigray is not 
present.  Along the wadis, surprisingly large broad-leaves species form gallery forests.  Pods 
of leguminous trees are an important part of the diet of the Afar nomads.  You may see 
herdsmen gathering their goats (by calling) under a thorn tree, then throwing stones into the 
crown to release the pods, which are then eaten by the animals.  Like in many arid regions 
throughout the world, Mesquite (Prosopis juliflora) has been introduced as a shade plant, 
fodder plant and wind break.  Although it can be a valuable and usefull plant, it has become 
invasive species number one in Ethiopia. 
 
Ethiopian xeric grasslands and shrublands 
Below 500 m, the vegetation can be described as (semi-)desert with xeromorphic thorn 
shrubs, dwarf Acacia’s, grass tufts and scattered small trees such as Salt cedar (Tamarix 
aphyla), and near the salt lake, Doum palm (Hyphaene thebaica).  On these open plains, a 
strong hot wind continuously blows – it is aptly called hahaita harrur, the “fire wind”.  
Despite the harsh environment, Ostrich (Struthio camelus) and Dorcas gazelle (Gazella 
dorcas, IUCN 2006: VU A1, vulnerable) can be seen frequently. 
 
Salt lake and Dallol 
On the salt lake and in Dallol, obviously no plants can be found.  The area, however, is not 
devoid of life.  Small insects are abundant near Dallol, attracting occasionally some swifts.  
Dallol is also home to “Camel spiders”, which are not spiders, but solifuges, a distinct 
arachnid order of warm and arid areas. 
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Figure 6. Vegetation transect from Mekelle to Lake Asale 

Source: Raf Aerts, 2006 
 

 
7.  The major soils along the transect from Dess’a to Hamedela (Deckers) 
 
As no formal soil surveys have been conducted in the area to be visited during the post-
conference tour of HighLand2006 no formal data on reference profiles are available.  
This chapter is therefore based on the 1/5.000.000 soil map of Africa (FAO, 1976) and on 
field observations made during the preparatory visit in April 2006.  
Following broad soil regions will be visited from the upper reaches of the Ethiopian 
Highlands down to the Dallol depression according to IUSS Working Group WRB (2006).  
The soil scapes are projected on Figure 2. Reference is also made to the integrated transect  in 
Figure 6 (cfr. supra): 

• Ethiopian Plateau near Dess’a forest on upper shoulder of rift valley: Phaeozems 
(Rendzic, Leptic, Petrocalcic, Calcaric, Skeletic) in association with Leptosols 
(Lithic, Rendzic, Vertic, Mollic, Skeletic). 

• Ethiopian Escarpment: Lithic Leptosols on the Antalo Limestone in association 
with Regosols (Colluvic, Leptic, Calcaric, Humic, Skeletic) 

• Marginal Basin near Shaigubi: Fluvisols (Endogleyic, Calcic, Haplic, Calcaric, 
Aridic, Skeletic) 

• Marginal area of the Afar Depression between Shaigubi and Mhamedila: 
Cambisols (Leptic, Skeletic, Yermic, Aridic), Leptosols (Lithic, Skeletic), Fluvisols 
(Gypsic, Calcic, Gypsiric, Calcaric, Skeletic), Regosols (Colluvic, Calcaric, Gypsiric, 
Salic, Skeletic) 

• Near Lake Asale and Dallol (Arho): Solonchaks (Hypersalic, Gypsic, Calcic, 
Chloridic, Sulphatic, Carbonatic, Takyric, Yermic, Aridic), Gypsisols (Arzic, 
Endosalic, Endogleyic, Takyric, Yermic, Aridic), Calcisols (Gypsic, Endosalic, 
Endogleyic, Takyric, Yermic, Aridic) 
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The soils on the Ethiopian Plateau of Dess’a forest (Phaeozems) are dark brown to black 
well structured soils of high fertility. They highly productive, however after deforestation they 
are highly vulnerable to soil erosion. Near Dess’a forest a shiny contrast between the deep 
black forest soils are contrasted against their degraded shallow (Leptic) and stony (Skeletic) 
counterparts. 
 
The soils of the steep landforms along the downward transect from the Ethiopian 
Escarpment to Lake Asale are either very shallow (Leptosols) or very stony Skeletic) or are 
accumulations of colluvial (Colluvic) or alluvial (Fluvisols) materials. Important here are the 
Endo-gleyic qualifiers along the underground river-systems indicating presence of 
groundwater at shallow dept in the river beds. The streamlets are lined with a typical gallery 
woodland vegetation, the roots of which grow very deep to ensure water supply to meet the 
very high evapotranspiration. Tha Afar camel salt caravans preferably follow these dry 
riverbeds in search of shade and drinking water. 
 
Lake Asale is an endorheic hydrological system – it has no outlet to the red sea. Hence all 
salts from incoming water from floods evaporates in the basin where its dissolved salts 
accumulate in the lowest parts. First CaCO3 and MgCO3 precipitate as calcite, aragonite or 
dolomite – in an area which will then evolve into Calcisols. As the brine becomes further 
concentrated, Gypsum (CaSO4.2H2O) segregates and forms the Gypsisol belt. Still later, when 
the lake is almost dry, halite (NaCl) and other highly soluble salts precipitate forming the 
External Hypersalic Solonchaks (FAO, 2001). These latter salts which accumulate annually 
after the rainy season at the surface is the kitchensalt, which the Afar mine and transport by 
camels all over the horn of Africa and as far west as Khartoum. As lake Asale is flooded 
every  year during the rainy season a fresh layer of halite is deposited up to some 8 cm 
thickness. This is the salt pan which is harvested in a sustainable way by the Afar near Arho 
village and transported by the camel caravans all over Ethiopia and Sudan. 
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