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Target of the structural work :

To define the propreties of the planar structures, both the tectonic and
volcanics ones, that might controle the flow path and storage sites of
water in the substratum of the Djibouti Plain

The main objective :

Concerne the tectonic structure and more precisely the fault / fracture
networks.

METHODS

The satellite imagery (SPOT 4) and Digital Elevation Model (DEM)
obtained from ASTER image by Geomatica 9.1 software has been
used

RESOLUTION

scene = 60 x 60 km
SPOT image :

Horizontal resolution = 20 m (mulltispectal bands)
DEM data : Vertical resolution = 16 m

Fault strcuture with morphologic scarp
— lower than 16 m are not imaged on the
DEM data
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Tadjoura Gulf The Gulf fault strip = 10 N
km wide faulted zone
within the Gulf basalt I
formation. It structure is
dominated by both E-W
strinking faults an
transvers structures with

Ambouli river sigmoid and curve traces

Central faulted zone affects
the Goumarré formation
basalt is dominated by nearly
N-S faults with a short and
strainght map trace

Dey Dey river




Two deformed zones display contrasted morphological pattern:

The coastal faulted zone = rift morphlogy with major fault
scarp facing northwards to Tadjoura Gulf

Central fauted zone = fault strcuture have no
topographic expression




Geometrical parameters of fault population

E— Establishement basic scaling propreties

— Propose a kinematic fault growth model
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Weak lenght value ranging betwen
0.6 and 1.4 km with a peak at 1.4
km
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Maximum length lower than 1 km

with no fault longer than 3.2 km
Linear fault

N =49

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32
Faults length (km)




Similar lenght distribution but with
4 I|I a greater peak at 1.4 km

Number of fault

Fatlts Iength (km)

Wider range of length betwen 0.8

IIII.IIIIIIII- ----- and 2.6 km and with nearly of
llll I N=69 50% of population in the range 2
IIIIIIlllllllllllllllllI and 4.4 km
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near faults 2 peaks values at N50 E and
N140 E that mean oblique with
reagards to the Tadjoura Gulf trend

(E-W)

» Number of fault

Azimuth

Complementary distribution with
only one peak at N100 E that
means parallel to the tadjoura
Gulf axis
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Cumulative frequency

Power-law model Exponential-law model
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Cumulative frequency

Faults lenght (km

Both a power-law and an exponential-law
distribution nearly fit with the total fault
population

The C=1.7 is specific to a fractal
population consists with other published
results

Cumulative frequency

But the exponential-law also
Faults lenght (km) integrate nearly total population




Espacement

Power-law model Exponential-law model
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Faults lenght (km)

Fault spacing valuees fit with an
exponential distribution with value
ranging from1.8 km down to 0.1 km
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Central faulted zone

Only one type of fault existe, that is
linear but here we have distinguished the
segmented and no segmented faults

The segmented faults show principally in :
- overlapped fault segments with relay zone
- underlapped fault segments connected by a transverse

- Angular faults formed by transverses segments jog




Wider spectrum of value betwen 0.4 and 2
km with a peak at 0.8 km

We also notice that fault as long as 8 km existe

Fault azimuth show a wide range
dominated by two peacks.Narrow peak
at N20 E and a wider betwen N70 E
and N100 E




Cumulative frequency

The power-law model corresponds to a
straight segment with a slop coefficient of 2.6,
that is much greater than those obtained for
fractal (self-similarity) populations models.

We prefer the exponential-law model that
describes better the values, at least for
the interval up to 4 km.




Faults connectivity in central fault zone

Faults connectivity corresponds
the density of fault intersection.

Fault intersection point have
been calculeted by using a
circular grid with 1 km.

Fault intersection distribution is marked by discrete small spots over whole
faulted zone average with maximum density of 7.




Conclusions - Prospectives

Completed in close futur from an applied point of view, directly related
to the Mawari Project and also from academic point of view in order
Integrate the structural evolution of Southern part of Djibouti country in
the Afar system.

One of the problem we will have to solve is to the nearly SN—trending
fracture network recorded by Goumarré basaltic formation.

From a more applied point of view, the next step of work will be
analyze the fracture framwork of Djibouti plain at a smaller scale,
using higher resolution method such a aerial photos.

This approch will be focused on specific areas such as the
experimental site.

The second step of the work will be to study the rever
dranaige network from DEM. That will help to precise the 2D
map-view organisation of the water pathways and this
document will be surperimposed on the fracture network in
order to determine where are the main potential site to suface
to feed the water body at depth













