
Hadjer BOUSBA1*, Ramdane MARMI1, Nabil CHABOUR1, Manuel LA LICATA2, Mattia DE AMICIS3, Alberto BOSINO3

Assessment of geomorphological landforms and features in the Sebkhas region of the Boulhilet Plain, north-eastern Algeria
1 Geology and Environment Laboratory, University of Constantine 1, Road Ain El Bey Zouaghi Slimane Constantine 25 000, Algeria.

2 Working Group on Soil Erosion and Feedbacks, Landscape Functioning, Leibniz Centre for Agricultural Landscape Research (ZALF), Eberswalder Straße 84, 15374 - Müncheberg, Germany.
3 Department of Earth and Environmental Sciences, University of Milano-Bicocca, Piazza della Scienza 1, 20126 - Milano, Italy.

* Corresponding author: Hadjer Bousba (hadjer.bousba@doc.umc.edu.dz)

Geografia Fisica e Dinamica Quaternaria - GFDQ 47 (2024), 349-364, suppl. mat. DOI 10.4454/85jg6bn4

        Desiccation cracks are 
also observed in the first 
horizons of soils, 
characteristic of clay soils 
subjected to wetting and 
drying. Thes cracks exceeds 
30 cm especially in areas 
with very compact soils. 
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    Erodible surface crust in 
aeolian deposits, rapidly 
degradable under pressure 
from human or animals.  

         In the bottom of 
sebkhas, a white surface of 
some millimeters is 
observed, due to the 
crystallization of salt. 

                     This photograph 
near sebkha Ank Djemel 
highlights the interaction 
between erosion, evaporation 
and wind activity in creating an 
exceptionally chaotic 
landscape. In the background, 
we see a dust storm caused by 
strong winds emitting fine 
particles of dust and salt from 
the sebkha and arid lands. 

       Photos illustrate 
the various areas of sebkhas, 
a semi-arid landscape with: 
(a) sparse vegetation, the 
soil is slightly saline but 
stable enough to support the 
growth of halophytic plants, 
(b) bare soils denote 
conditions of extremely 
saline soils or soils subject to 
frequent erosion. 

      The image highlights the 
complixity of Sebkha Djendli. A 
flat, muddy bottom, with some 
areas partially flooded. Algae 
and salinity marks, as well as 
soil cracks in the small 
accompanying phot, express 
the hyper- arid conditions, 
where evaporation far exceeds 
rainfall. 

        Absence of lateral 
drainage channels, leading 
to the generation of 
several gullies along 
preferential pathways in 
Mio-Pliocene formations. 

Gully 1 Gully 2
        An advanced stage of soil 

erosion, characterized by 
valleys where water has 
deeply incised the landscape, 
renders the land less suitable 
for agriculture. It is also 
capable of transporting 
sediments from upward 
regions and depositing them in 
the sebkhas, which has an 
impact on their composition. 
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        The images highlight 
how wind and water 
action can alter the 
landscape, creating 
distinct geomorphological 
formations such as 
gullies and drainage 
channels in  
deposits near sabkhas. 

            The process of erosion is 
clearly visible on the image, where 
small channels formed by running 
water gradually deepen to form 
ravines. This pattern of erosion is 
characteristic of semi-arid 
environments where precipitation is 
sporadic but intense. 

Gully 4a b Gully 5

      The beds of a seasonal stream 
represent a dynamic environment where 
erosion and deposition processes are 
constantly changing. Less energetic 
periods of deposition are indicated by 
layers of marl and silt, while gravels and 
pebbles are the result of heavy 
precipitation and fast currents.          

Coordinate System: WGS 1984 UTM Zone 32N

       Basemap 1:50,000 at print scale (A0): 
created by the author, Hadjer Bousba, 
using geomorphological cartography 
techniques and photo interpretation 
(1:50,000 geological maps, 1:20,000 aerial 
photographs, Landsat and Google Earth 
images, as well as field investigations 
conducted in 2023, 2024 and 2025. 

Assessment of geomorphological landforms and features in the Sebkhas region of the Boulhilet Plain, north-eastern Algeria

Hadjer Bousba  , Ramdane Marmi  , Nabil Chabour  , Manuel La Licata  , Mattia De Amicis  , Alberto Bosino

Geology and Environment Laboratory, University of Constantine 1, Road Ain El Bey Zouaghi Slimane Constantine 25 000, Algeria.

Working Group on Soil Erosion and Feedbacks, Landscape Functioning, Leibniz Centre for Agricultural Landscape Research (ZALF), Eberswalder Straße 84, 15374 – Müncheberg, Germany.
 

Department of Earth and Environmental Sciences, University of Milano-Bicocca, Piazza della Scienza 1, 20126 - Milano, Italy.

 

1* 1 1 2 3                                   3                                   

       
       Legend

Lithotypes
Alluvial deposits: conglomerate, sand, 
silt, marl, clays and gypsum (A) 

Melange deposits: clay, and crushed 
gypsum (T, mp)

Conglomerates (M)

Massive limestone crusts (Qc)

Bedrocks: limestone, sandstone and 
marl (IR)

Tectonics

Fault

Hypothesized fault

Bedding

Relief
Contour lines (50 m)

Elevation point

Cross- section

Hillshade

Hydrography
Seasonal flooding in sebkha

Perennial stream

Ephemeral stream

Sebkhas landforms

Litho-structural and grvita-
tional landforms 

Anticlinal axis

Structural scarp

Overlap contact

Saddle

Scree slope

Aeolian landforms
Lunettes (aeolian deposits): 
dust, silt and sand (Qd)

Nebkha

Blow-out

Fluvial and runoff landforms
Colluvial talus

Area affected by gullies

Alluvial gully

Colluvial gully

Rill-interrill erosion

V shaped wadi

Alluvial fan

Deltaic fan

Depression in alluvial plain

Antropogenic features
Road

Dike

Village

Quarry

Soil profile

Field photo

T4

85 0

B                B’

L2
G1 Blue clay

Blue-violet clay

Brown clay

Clay with versicoloured laminae

Gypsum sand or sandy bed

Grey-brown clay

Violet-red clay

Silt or gypsiferous silt 

Gypsum crystals
Desiccation cracks
Gasteropods
Root debris
Ostracods
Tubules
Characeae

The sedimentary filling of the sebkhas (Marmi, 1995)
(S. Djendli: T1, T2, T3 and S. Ank Djemel: T4)

0 m

1 m

2 m

0 m 0 m 0 m

1 m 1 m

2 m 2 m

3 m

2 m

1 m

 T1                                                                               T2                                                                                 T3                                                                                 T4

1200

1000

0                   1km

(m. a.s.l.)

(m. a.s.l.)
1000

1100

900

900

0                          1km

   Djebel                                                                             Sebkha Djendli                                                                                                                              Djebel
Toumbait                                                                                                                                                                                                                                    Bou Arif

Djebel                                                                         Sebkha                                                                                                                                              Djebel
Yedou                                                                     Ank  Djemel                                                                                                                                       Fedjoudj

Lunettes

Aeolian depositTalus fedScree slopeSebkha soil and
Alluvial deposit

Limestone Dolomitic limestone

Quaternary (Q) Cretaceous (C) Jurassic (J)
Legend

Fault with direction 
of movement

Subsidence Overlap contact

    A                                                                                                                                                     A’

    B                                                                                                                                                     B’
Cross- section de (NW-SE) of Sebkha Ank Djemel (BB’)

Cross- section (NW- SE) of Sebkha Djendli (AA’)

Field observations

0                     250 
Km

Thrust fault

0 5 10 Km

±

Dj To
umbait 

Dj   B
ou   A

rif

Dj   Hanout   Kebir

Dj  Ank Djemel

Dj  Fedjoudj

1:50 000

Bo ulhil
et      Wadi

IR

IR

IR

IR

mp

T

Qd

A

Qd

Qc

Qc

Qd

A

Sebkha Ank Djemel

Sebkha Djendli

Sebkha Merhsel

Boulhilet 
Lake

     
      

     

    
     

    
   

   
    

C
he

m
or

a  
   

    
   

  W
ad

i 

T1

T2

T3

T4

Boulhilet

El Kouachiya

Boughrara

Ben Nhineh

L3 G5
G2

G4b G4a

G1

L1

L2
G3

S2

S1

S3

M

Dj  Fedjoudj

Chemora

A
                                                                                                                      A’

280000

280000

292000

292000

304000

304000

39
50

00
0

39
50

00
0

39
60

00
0

39
60

00
0

Dj  Yedou

Sebkha

1

2

3

aeolian

The map key does not distinguish betwe-
en active and inactive forms, because all 
the mapped landforms, selected according 
to the ISPRA methodology (Campobasso 
et al., 2018, 2021), are active or can be 
reactivated under current morphoclimatic 
conditions.


