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Abstract 10 
The Cheliff basin (ex El Asnam) is known as one of the most seismic active zone in Algeria 11 

and the West Mediterranean region. We can cite the El Asnam earthquake which occurred in 12 

10.10.01980 with magnitude of 7.3. It was generated by a thrust fault with NE-SW sinistral 13 

component. Until now, there is a little information about existence of deep active faults, 14 

which generate this strong activity. The gravity field is an important resource of information 15 

on crustal structure. The aim of this work is giving a reliable geometry of the major faults 16 

relative to the kinematics of this region.  17 

 The results obtained from various filtered maps (derivatives, upward continuation) of the 18 

gravity data, were used to generate a structural map of the studied area. Whilst the continuous 19 

wavelet transform method can help in automatic detection of elongated structures in 3-D, to 20 

estimate their strike direction, shape and depth. It gives a 3-D image or a model of the region 21 

and confirms the existence of several faults, localised or inferred, from former geological 22 

studies. 23 

Keywords: Gravity anomalies, Cheliff basin, continuous wavelet transform 3-D image, deep 24 

structures, faults and contacts, structural map. 25 

 26 

1. Introduction 27 

This work is carried out under the CMEP Project (Comité Mixte d’Evaluation et de 28 

Prospective) which is about a geophysical and geological study of the seismogenic Cheliff 29 

basin. In this study we aimed at bringing a little contribution to try to understand and placing 30 

the studied area in a regional geodynamic context. This work concentrates on the relationships 31 

between the various geological formations that are clearer in the basin and those bounding the 32 

area and, especially the geometry of the faults at depth in relation to a general tectonic 33 

context. It is based on gravity analyses correlated with complementary geological and 34 

seismological information. The use of the continuous wavelet transform allows establishing a 35 

3-D image of the region depicting thus a great number of deep or near surface faults and 36 

contacts that had remained unknown until the present time.  37 

http://ees.elsevier.com/aes/download.aspx?id=141756&guid=2393a0cb-7419-4dec-8f35-e7f2f4a3707b&scheme=1
http://ees.elsevier.com/aes/viewRCResults.aspx?pdf=1&docID=2967&rev=1&fileID=141756&msid={5D0AE675-5376-41D3-8147-165297281F04}


  

The studied area is situated in a box ranging from 01°00’ – 01°46’ in longitude and 36°00’ – 38 

36°36’ in latitude. The region displays a complex geological setting (Figure 1) and, its 39 

shallow seismicity is considered as diffuse because it spreads over a wide zone, instead of 40 

indicating a single major fault (Meghraoui et al., 1996) (Figure 2).  It is bounded in the North 41 

by the Mediterranean Sea and in the South by the Ouarsenis Mountains which are constituted 42 

by allochtonous lower Jurassic and Cretaceous formations. In the middle of the area, the E-W 43 

Mio-Plio-Quaternary intra-mountainous “post-thrust” Cheliff basin overlays an ante-Neogene 44 

basement consisting of Mesozoic series. It is a consequence of the distension phase that 45 

occurred during the Lower-Middle Miocene (Anderson, 1936; Perrodon, 1957). The E-W 46 

form of the basin implies N-S to NNW-SSE compressional movements (Meghraoui et al., 47 

1986). The structure of the Cheliff basin is the result of the Alpine orogen (Perrodon, 1957). 48 

The neotectonics studies show that the main deformation is a NNW-SSE compression which 49 

is related with overthrusting reverse faults and strike-slips (Groupe de Recherche 50 

néotectonique de l’arc de Gibraltar, 1977; Philip and Thomas, 1977); this is confirmed by the 51 

studies of African plate movements (Philip and Thomas, 1977; Minster and Jordan, 1978; 52 

Anderson and Jackson, 1987) and focal mechanisms of the seismic events of 1954 and 1980 53 

(Ouyed et al., 1981). 54 

The main tectonic phases involving the formation of the basin is the subsidence in the Late 55 

Burdigalian followed by an extensional phase in Lower Tortonian with development of 56 

graben structures (Meghraoui, 1982). An important NNE-SSW compressive phase deformed 57 

the Miocene formations (Meghraoui et al, 1986). In the Quaternary, a second important 58 

compression phase occurred, with a NNW-SSE to NW-SE shortening direction and affected 59 

the Quaternary deposits (Meghraoui, 1982). The present deformation in the Cheliff basin is 60 

mainly related to a transpression with N-S to NNW-SSE shortening direction, which is 61 

expressed by active tectonics responsible of the earthquake activity (Philip & Meghraoui, 62 

1983, Meghraoui et al., 1986). The NE-SW trending folds and NE-SW active sinistral 63 

transpressive faults were activated during the 1954 and 1980 destructive earthquakes 64 

(Bezzeghoud et al., 1995; Ouyed et al., 1981). These reverse faults and related folding are 65 

disposed on right lateral echelon and should be coupled with NW-SE to E-W trending strike-66 

slip deep active faults (Meghraoui, 1982, 1986, 1988; Thomas, 1985; Chiarabba et al, 1997). 67 

The NE-SW faults are associated with asymmetric folds and the different tectonic structures 68 

define some NE-SW blocks (Morel & Meghraoui, 1996). A kinematics model of block 69 

rotation related to a transpression with NNW-SSE direction of plates convergence is proposed 70 



  

in the Cheliff basin (Meghraoui et al., 1996) where the blocks rotation was previously studied 71 

with paleomagnetic investigations by Aïfa et al., 1992 and recently by Derder et al., 2011. 72 

This work complements information on some of them and outlines especially those very deep. 73 

In the studied area, the Moho discontinuity is at about 30 km deep (Hatzfeld, 1978). This 74 

region is integrated in a set of complex zone, in the Western Mediterranean Sea, where are 75 

observed series of negative and positive gravity anomalies (Gourinard, 1958; Van Den Bosch, 76 

1971; Galdeano et al., 1974; Bellot, 1985). 77 

The analysis of the latest gravity survey carried out in the Cheliff region outlines a significant 78 

density contrast in the South part of the basin, elongated in the NE-SW and NW-SE directions  79 

(Abtout et al., 2009), which may be interpreted as a contact between the sediments up to 80 

Cretaceous age of the regional stratigraphical series and the Neogene deposits of the basin. 81 

Furthermore, detailed aeromagnetic data analysis of the Cheliff region, including the Cheliff 82 

basin (Boukerbout et al., 2008) sketch out the presence of two major very deep E-W 83 

structures localized in the North (Mediterranean Sea and along the coast) and in the South of 84 

the “Cheliff” basin (Ouarsenis Mountains). Their depth is ranging between 29 and 31 km. The 85 

orientation of these bounding structures does not correspond to the direction of the present 86 

active faults which is mainly NE-SW. 87 

 88 

2. Gravity measurements and Bouguer anomaly map 89 

  The gravity data were collected in different surveys carried out in this area. The data 90 

distribution is not homogeneous, with a lack of information close to the coast. The 91 

distribution of land measurement is irregular. It is around 0.5 km
-2 

in the Cheliff basin, except 92 

in the inaccessible regions where the distribution reaches 1 km
-2 

. However, this distribution is 93 

generally sufficient for our targets.  94 

Therefore, all the gravity data were homogenized by linking them to the Bouzaréah station, 95 

which belongs to the Algerian absolute gravity network. The data were uniformly reduced 96 

with a density of 2.400 Kg m
-3

 for the Bouguer correction which is the mean density of the 97 

quaternary formations, determined analytically with the use of the triplets method. The 98 

topographic reduction was computed with the same uniform density and with a radius of 20 99 

km. 100 

The Bouguer gravity map of the studied area was produced by interpolating the entire data to 101 

0.25 km grid spacing. Several interpolation methods were tested, and as there were no 102 

significant differences in the resulting maps, the minimum curvature algorithm was used to 103 

set up the grids that were used as a basis for later analysis.  104 



  

Preliminary analysis of the Bouguer anomaly map determine the gravity signature of key 105 

features such as the geometry of the major faults, the identification and location of the 106 

geological structures and the sedimentary basin. The map (Figure 3) shows two distinct major 107 

sets: in the North, positive anomalies oriented ENE-WSW, mainly due to the effect of the 108 

oceanic nature of the Mediterranean crust (Auzende et al., 1973; 1975), while in the South, 109 

appears the negative effect of the roots of the Ouarsenis Mountains. In the central part, a 110 

series of negative anomalies located on Mio-Plio-Quaternary terrains, trending in the NE-SW 111 

direction and corresponding to the Cheliff basin effect. 112 

 113 

3. Interpretation and discussion 114 

 115 

 3.1 Identification of gravity features 116 

To emphasize gravity contrasts on the Bouguer anomaly map (Figure 3), some automatic 117 

structural analysis were undertaken. This kind of analysis is suitable for defining discrete 118 

borders of causative bodies at depth. To underline the short wavelength anomalies which 119 

reflect the signature of shallow or sub-outcropping geological structures, the technique of 120 

shading the anomaly map is used (Figure 4); the advantage of this method is that it doesn’t 121 

modify the strength of the high frequency signature, but, as the illumination is directional, 122 

certain anomalies may be unfavourably illuminated and thus not show up. This technique is 123 

particularly useful for enhancing subtle linear features, which may be related to geological 124 

structures. It introduces a directional bias in that features which lie perpendicular to the light 125 

source are emphasized whilst those parallel to it are subdued (McDonald et al., 1992). The 126 

shaded relief image of Figure 4 enhances features with a northwesterly trend which don’t 127 

appear on the Bouguer anomaly map. Moreover, the residual anomaly (Figure 5) is computed. 128 

It is the Bouguer anomaly values minus corresponding values on the second-order polynomial 129 

surface (trend) obtained by least square. The vertical gradient is computed using the Fourier 130 

transform of the gravity field (Gerard and Griveau, 1972). The vertical gradient (Figure 6) is 131 

used to recognize local and shallow features, while, the residual (Figure 5) underlines the 132 

contacts between geological structures with contrasting densities. As well, to separate 133 

between long wavelength and short wavelength anomalies the upward continuation method is 134 

applied on data (Figure 7).  135 

The analysis of gravimetric maps (Figures 3 - 7), show a succession of negative anomalies, in 136 

the central part of the map, corresponding to the effect of the Cheliff basin and located on 137 

Mio-Plio-Quaternary terrains. More details appear on the shaded map (Figure 4), which were 138 



  

not identified on the Bouguer anomaly map, such as those anomalies trending in the NW-SE 139 

direction, in the Cheliff basin and, in NNE-SSW direction in the North. 140 

First kind of gravity discontinuities are related to specific geological structures (Figure 5), 141 

such as the positive anomalies in the South, which are located above Cretaceous formations 142 

covered partially by Tortonian post-nappes formations. At the East, two positive anomalies 143 

located on the Temoulga and Rouina massifs correspond to the Jurassic substratum. 144 

Second kind of discontinuities emphasizes the main gravity gradient of the area (Figure 6). In 145 

general, these several discontinuities follow known and unknown faults and contacts. 146 

On these two latter maps, appear in the Cheliff basin a series of three anomalies trending from 147 

the NE-SW direction, in the western part of the basin, to the E-W direction in its eastern part. 148 

From West to East, these three individualised blocks are limited by the Boukadir fault, El 149 

Asnam fault and Oued Fodda fault. 150 

The positive anomalies in the South are separated from the negative anomalies within the 151 

basin by two NE-SW discontinuities corresponding probably to the Relizane and El Asnam 152 

Faults, as shown on the geological map. The negative anomalies in the West of the Cheliff 153 

basin are separated by a NE-SW discontinuity corresponding to the Boukadir Fault. In 154 

addition to these discontinuities, appear two irregular contacts, in the opposite direction, 155 

trending in the NW-SE direction and distort negative anomalies in the West. The first 156 

irregular contact is thrusting the Cheliff basin in dextral way and the second one close or 157 

limits the basin and the raised basement (Mattauer, 1958; Kireche, 1977; Idres et al., 1996). 158 

The examination of the upward continued maps at 2, 3, 4 and 5 km, show that the most 159 

negative anomalies within the basin disappear on the upward continued map at 3 km (Figure 160 

7) while the positive ones in the central part and the negative one in the western part of the 161 

basin persist until the continuation at the altitude of 5km. This suggests that the thickness of 162 

the Cheliff basin is not flat and can be estimated between 3 and 5 km.  163 

 164 

 3.2 Estimation of the depth 165 

The most important application in potential fields analysis is the determination of the depth 166 

and the shape of the anomalies causative structures. It is also the most frequent problem 167 

encountered in interpretation, especially in determining the geometry of geological bodies 168 

responsible of field anomalies, at depth. So, there were and still are too many processing 169 

methods developed and suggested in potential field theory, to try to solve this problem. 170 

Among these investigation methods, there is modeling the observed anomalies which leads to 171 

a representation of simple geometrical interfaces such as geological contacts related to depth. 172 



  

Idres et al., (1998) attempted to model along profiles crossing the anomalies in the NW of 173 

Cheliff basin. However, the modeling approach has led up to a variety of different inversion 174 

algorithms (Cuer and Bayer, 1980; Tarantola, 1987; Parker, 1994; Li and Oldenburg, 1996) 175 

depending on their ability to tackle with geological prior constrains to reduce the 176 

nonuniqueness of solution (Pilkington, 1997; Bosch et al., 2001). On the other hand, 177 

numerous analyzing methods, which do not belong to the inverse methods family defined 178 

above, were developed. They transform the measured field and allow identifying and 179 

characterizing the sources responsible of the observed anomalies. For instance, empirical 180 

graphical techniques were proposed for determining the depth related to magnetization 181 

distribution of defined shapes (Peters, 1949). Other methods based on the use of synthetic 182 

model fitting were proposed, such as Werner deconvolution (Werner, 1953; Hartman et al., 183 

1971), Euler deconvolution (Thompson, 1982; Reid et al., 1990) and analytical signal 184 

(Naighian, 1972; Roest et al., 1992; Nabighian et al., 2005). Developments and improvements 185 

of these methods which assume a selected geometry of the source, have been realized, such as 186 

the application of clustering technique for selecting appropriate solution in Euler 187 

deconvolution method (Mikhailov et al., 2003), the use of vertical gradients (Marson and 188 

Kligele, 1993; Debeglia and Corpel, 1997) and the study of the noise effect in data (Keating, 189 

1998). Other methods derived from Euler deconvolution and analytic signal to recover the 190 

shape and the depth of the sources (Huang, 1996; Stavrev, 1997; Barbosa et al., 1999; Hsu et 191 

al., 1998) or the source parameter imaging method (Thurston and Smith, 1997) based on the 192 

use of the local wavenumber function (Smith et al., 1998; Thurston et al., 2002; Smith and 193 

Salem, 2005; Pilkington and Keating, 2006; Salem et al., 2005; 2008).  194 

In this work, to localize bodies causing gravity anomalies, we use the method based on the 195 

continuous wavelet transform. More than localization, the method leads to an image of 196 

structures in 3-D. This method simplifies the analysis of large amounts of data (e.g., Arneodo 197 

et al., 1995; Holshneider, 1995; Torresani, 1995; Mallat, 1999). Many developments were 198 

performed since the first paper of Moreau et al. (1997), where the basic principles exploit the 199 

homogeneity properties of potential fields to localize and identify sources of the anomalies.  200 

The homogeneous degree quantifies the shape and can be compared to the structural index 201 

defined in Euler deconvolution (Sailhac et al., 2000; Sailhac and Gibert, 2003). The wavelet 202 

domain is the upward continuation domain of derivatives and gradients (Moreau et al., 1999; 203 

Hornby et al., 1999; Vallée et al., 2004), Hilbert transforms and analytic signal (Sailhac et al., 204 

2000; Martelet et al., 2001). The wavelet theory is efficient to deal with noise (Moreau et al., 205 

1999; Sailhac and Gibert, 2003) as it was shown through different applications to gravity data 206 



  

(Martelet et al., 2001; Fedi et al., 2004), aeromagnetic data (Sailhac et al., 2000; Boschetti et 207 

al., 2004) and electromagnetic data (Boukerbout et al., 2003). A review of the theory of the 208 

continuous wavelet transform in the interpretation of potential fields, with major references, 209 

can be found in the article of Sailhac et al., (2009). Then, the 2-D wavelet method was 210 

developed (Boukerbout and Gibert, 2006) to analyze elongated anomalies produced by 211 

geological features such as faults, contacts or prismatic bodies, by the use of the ridgelet 212 

functions (Candès, 1998) and the maximum entropy criteria (Tass et al., 1998; Boukerbout et 213 

al., 2003) for selecting sources location. A detailed method with synthetic example and 214 

application on aeromagnetic data can be found in the paper of Boukerbout and Gibert (2006), 215 

where it is also shown through this application, that the ridgelet depths are in agreement with 216 

Euler depths and, better than Euler method provide a sharper determination for large depths.   217 

In the Cheliff basin, the structures responsible of gravimetric anomalies are shown in (Figure 218 

8). It is clear that the Cheliff basin is limited in its northern and southern parts, by elongated 219 

structures (1, 2, 3 and 4) with a general trending in the E-W direction. The first structure 220 

limiting the Cheliff basin, in the North, is made of three segments (1, 2 and 3). In the West, 221 

the segment (1)  is about 36 km long; related to Tortonian and Pliocene and upper Miocene 222 

formations (Figure 1) at a depth of z = 0 km and reaching the depth of 2 km. The second (2) 223 

and the third (3) parts of the E-W structure, in the middle and the East part of the basin, are 224 

associated to Tortonian and Messinian formations, and are more deep, in its northern part, the 225 

depth from 4 km to 14 km and in the middle of the basin, it reaches the depth of 16 km.  The 226 

second structure (4) limiting the Cheliff basin, in its southern part, is associated to Neogene 227 

and Tellian substratum, is long about 59 km and at a depth varying from 0 km to 9 km. These 228 

E-W structures are crossed by some N-S ones, limiting thus the Cheliff basin in its eastern and 229 

western parts. In the West of the Cheliff basin, the N-S structure (5), identified near the 230 

Dahra, associated to Neogene and Tellian substratum and Pliocene and upper Miocene 231 

formations, is long about 27 km and located at a depth varying from 0 km to 5 km. Eastward 232 

of the Cheliff basin, the N-S structure (6), is about 18 km long. It is located nearby 233 

Quaternary formations and Neogene and Tellian substratum, between the Boumaad and the 234 

Doui massifs and reaches 4 km of depth. At the left side of this structure, another NNW-SSE 235 

structure (7), appears composed of two parts, long about 22 km and 18 km, reaching 8 km in 236 

the South and 11 km in its northern part, corresponding to the centre of the Cheliff basin. 237 

These structures cross the E-W structures (1, 2, 3 and 4) limiting the Cheliff basin, and 238 

particularly, in the centre of the basin, near Oued Fodda zone, where it shifts the E-W 239 

structure into two segments, and thus its depth from 14 km to 16 km. In the Western part of 240 



  

Cheliff basin, appear two NE-SW structures. The first one (8), long about 23 km, is located 241 

nearby the Boukadir anticline, in the same direction of the Boukadir fault, but more deep, 242 

between 7 km and 10 km. Northward of this structure, is identified the second NE-SW one 243 

(9). It is related to the anomalies laying over Neogene and Tellian substratum and Pliocene 244 

and upper Miocene formations, in the limit South of the Dahra massif. Its depth varies from 1 245 

km to 11 km. This structure continues until the North of the studied area, near the Tenes 246 

region and reaches the 8 km of depth. It is shifted by the E-W structure (10) which depth 247 

varies from 4 km to 8 km. A NW-SE (11) structure connect the two latter NE-SW (8 and 9) 248 

structures in the West of the Cheliff basin, it is composed of two parallel segments. The first 249 

one is located at a depth ranging between 1 km and 2 km, and the second one, between 4 km 250 

and 11 km. Another NW-SE (12) structure appears in the East of the Cheliff basin, 251 

overhanging the set of E-W, N-S and NNE-SSW structures. This structure is shallower and is 252 

identified between 0 km and 4 km of depth. In the North of the region, appears the E-W 253 

structure (10), near the coast, corresponding to the analysis of anomalies located over volcanic 254 

formations and Neogene and Tellian substratum, in the Tenes region, long about 30 km and 255 

reaching 8 km of depth. Eastward of this structure, appears a NE-SW structure (13), at a depth 256 

reaching 5 km. All the identified structures at shallow depth outline the majority observed or 257 

supposed faults and contacts as shown in the geological map (Figure 1), except for some N-S, 258 

E-W, NW-SE structures and of course those very deep. These results may complete the 259 

structural map of the area and, a summary of the different gravimetric features outlined in this 260 

study from different analyzing methods are reported on the shaded map in figure 9. The shape 261 

achieved by gravity lineaments as identified and outlined on the shaded map, agrees with the 262 

theory of the structure in blocks of the Cheliff basin (Thomas, 1985; Morel and Meghraoui, 263 

1996). It is shown from the correlation with the seismicity of the area (Figure 10), that 264 

majority of identified structures are located on active zones. As it is shown on this map, the 265 

seismicity of the region is diffuse and has no preferential direction. The superimposing of the 266 

identified structures on the seismicity map shows at first a good correlation with the known 267 

faults such as Boukadir fault, Oued Allalh fault, Dahra fault, Oued Fodda fault. However, 268 

there are many identified structures which are correlated with seismicity by creating a 269 

preferential tendency of the seismicity while there is no geological information identifying 270 

these structures. We can cite for example the identified structures creating an E-W trending of 271 

the seismicity, in the centre and the South of the basin. These structures are located in the 272 

regions of El Abadia - Chlef in the centre of the basin and in the South it is located near the 273 

limit of the Ouarsenis Mountains. Another example appears in the West of the area. This 274 



  

structure is elongated in the NW-SE direction and is located in the area Oued Sly – Tadjenna. 275 

Finally, this correlation allows us to make trend of the seismicity of the area and the lack of 276 

the geological information about these structures is probably due to the fact that these 277 

structures are too deep. 278 

 279 

4. Conclusion 280 

The Bouguer anomaly map of the Cheliff shows two main distinguished sets of anomalies. 281 

The first set of positive anomalies in the North, corresponding to oceanic crust of the 282 

Mediterranean Sea. The second set of negative anomalies in the South, corresponding to the 283 

effect of the roots of the Ouarsenis Mountains. Over the Mio-Plio-Quaternary terrains of the 284 

Cheliff basin, lays a succession of NE-SW anomalies corresponding to the basin effect.  285 

Automatic structural analyses enhance more details that were not observable on the Bouguer 286 

map, such as the NW-SE positive anomalies in the Cheliff basin and in the North and suggest 287 

that the thickness of the Cheliff basin is not constant and flat. Different discontinuities and 288 

gravity lineaments identified show good correlation with known geological structures, such as 289 

the positive anomalies, where in the South correspond to Cretaceous formations and in the 290 

East correspond to the Jurassic substratum. These latter were separated from the negative 291 

anomalies within the basin by NE-SW discontinuities corresponding to known faults such as 292 

the Relizane and El Asnam faults, while the negative anomalies in the West of the basin are 293 

separated by the Boukadir fault which trends in NE-SW direction. In the NW-SE direction 294 

appear two contacts, not identified in geology, the first one thrust the basin in dextral way and 295 

the second one bound the basin and the raised basement in the South, which was explained by 296 

different authors by an indenter which may have reoriented the Cheliff basin in its southern 297 

boundaries. Elongated and deep structures are identified in the North and the South of the 298 

basin, trending in the E-W direction. In North, this structure is deeper in the central part and 299 

eastward of the basin than at its West. It reaches 16 km of deep, while in the South it attains 8 300 

km. The summary of the identified features as outlined on the shaded map, from different 301 

analyses methods and the ridgelet transform, show geometrical shape of structures delineated 302 

into different polygonal forms, at large and local scales. This organization goes in the same 303 

way as the theory of the structure in blocks of the Cheliff basin, as defined by many authors. 304 

Also, the correlation with seismicity, shows that majority of identified gravity features are 305 

located on active zones. On the other hand, many identified features are not recognized by 306 

known geological structures and especially, those very deep, which remain unresolved. So, 307 



  

this map contributes to the geological interpretation in regions where not much subsurface 308 

information exists.  309 
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List of figures 504 

 505 

Figure 1. Localization and geological setting of the Cheliff region (modified from Meghraoui, 506 

1988). The studied area (four-sided white figure) is located in a box ranging from 01° - 507 

01°46’ in  longitude and 36° - 36°36’ in latitude. 508 

Figure 2. Seismotectonic map of the NW of Algeria.  509 

Figure 3. The Bouguer anomaly map of the studied area based on 0.25 km grid spacing of 510 

data reduced with density of 2.400 kg m
-3

. 511 

Figure 4. Shaded map of the Bouguer anomaly. This map enhances more details that not 512 

appear on the Bouguer map and, allow a best correspondence with geological features. 513 

.Figure 5. The residual map of the Bouguer anomaly, showing shallow known and unknown 514 

contacts between geological structures with contrasting densities. 515 



  

Figure 6. Vertical gradient of the Bouguer anomaly. High frequency anomalies are visible in 516 

the Cheliff basin corresponding to faults and contacts. 517 

Figure 7. Upward continuation at 3 km of the Bouguer anomaly showing large wavelengths. 518 

The most negative anomalies within the basin disappear on the upward continued map at 3 km 519 

Figure 8. 3-D image of identified structures located by ridgelet analysis of the gravity 520 

anomalies. The North direction is given by the latitude axis. The colour scale corresponds to 521 

the maximum entropy criteria (Tass et al., 1998; Boukerbout et al., 2003; Boukerbout and 522 

Gibert, 2006; Sailhac et al., 2009) for selecting sources location. 523 

Figure 9. Summary of the different gravimetric features outlined from different analyzing 524 

methods reported on the shaded map: in white those identified from residual and vertical 525 

gradient; in colour those identified from ridgelet analysis which are represented by an image 526 

plane of the perspective on Figure 8.   527 

Figure 10. Correlation between gravimetric identified structures from different analysis 528 

methods and the seismicity map of the studied area. The identified structures such as 529 

summarized on Figure 9, are superimposed on the seismicity map to do the correlation.  530 
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Highlights 

 

We study gravity anomalies of the seismogenic Cheliff region in Algeria. 

We use different processing methods to highlight long and short wavelength. 

We use the continuous wavelet transform to identify deep anomalies causative bodies. 

We establish the 3-D image of Cheliff basin  

A correlation between geological, seismotectonic data and gravity features is done. 

 

 




