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Abstract

This paper presents a new interpretation of the geometry of Triassic alignment of J. Sidi Mahdi
Zitoun in Medjerda Valley Plain (Northern Tunisia) based detailed analysis ofravity and
seismic reflection datalThe main results of gravity analysis do not show a distinguish gravity
anomaly over Triassic evaporites bodi€ke positive gravity anomaly seems to be related to the
entire structure containingriassic evaporites and Cretaceous carbonates and marl strata.
Horizontal gravity map highlightthNE-SW and NWSE two prominent directionghat surround
Triassic outcrops and thelrorderingstrata. Specifically, the seismic sections show a structural
evoluion and halokinesis in our study area. Analysis of seismic lines associat@ert@l iso-
velocity sectionshighlight Triassic rising structures related to Mesozoic and Cenozoic tectonic
control The resulted structures ardgerpreted as original Mesor diapirs followed by a lateral
outpouring above the late Cretaceous to Eocene series.

Keywords: NorthernTunisig Triassic, RisingSeismiclntervalVelocity; SaltOutpouring

1- Introduction

The NESW salt bodies innorthern Atlas of contractional events are represented by3NE
Tunisia (Fig. 1-A) are interesting for mining trending Atlassic folds interpreted #srusting,
prospects and have been the subject of seveallt propagation fold / fold related fauithe
works concerning their mode of emplacementlirection of the fault is the same of fold axis
Some of them are considered as verticNE-SW). The fold and fault axis direction are
structures (diapirs, salt domes(e)g., Ben Assi perpendicular to the major Atlassic shortening
et al., 2006; Jallouliet al., 2005; Chikhaui, direction (NW SE) (Ben Ayed, 1993; Turki,
2002; Daly, 1981; Perthuisot, 1978; Rouvierl988; Rouvier, 1977; Zargouni, 1977). In
1977), others as horizontal structures "salunisian Atlas, several gebpsical studies
glaciers, salt canopy structure" (e.g., Masrouliptawaet al., 2016 Zouaghiet al.,2011; Melki

et al., 2007; Ghanmi, 2003 ; Vilat al., 1994 et al., 2010; Masrouhket al., 2007; Bouazizet

to 2002).These salifereous outcrops have beal., 2002; Boukadi and Bédir, 1996) and
controlled by seeral tectonic eventswhich geological studies (Hagt al.,2014; Zouaghet
produced genesis of different high and al., 2011; Melkiet al.,2010; Ben Mehreet al.,
subsiding structures. The Late Miocene maj@00; Masrouhi et al.,, 2007; Abdessalem
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Gharbi et al., 2005; Bouazizet al., 2002; demonstrated on geologic cross section
Ghanmiet al.,2001) demonstrated the effect okestablished in Jendouba ardag( 2). These

NE-SW and NS faults on the tectonic sections show the geometry of two anticline
instability of this domain illustrated by severabtructures with Triassiextrusion interrupted by
variation of facies and series during theretaceus series of J. Sfa Bou BkendF2). To
Pyrenean and Alpine/Atlassi@ctonicphags t he NW part of the sect.|
These faults have evolved during tectonitectonic contact manifests between Pliocané

periods associated with the movement Ofriassicseries

Mesozoic evaporites (Masrouldt al., 2007;
Ghanmiet al.,2001; Bédiret al.,2000; Boukadi
and Bédir, 1996).

In this paper we focus on the understanding of
the complex saltstructues in Jendouba area
related to the geodynamic evolution wfajor
features based on the contribution of

2- Geological ®tting geophysical data

The Jendoubatudy zone is located in Medjerdag. pata and methodology
valley plain in Northern Tunisian Atlaslhis

dgmain s characterizgq by the. major .TriaSSi%ince 1997 the availabilityof new gravity data
alignment of J. Sidi Mahdi J. Zitoun. constrained by the R/Offi|

Stratigraphic series in the study area range frorgn( ONM) 0 ouba areheanddbased on a

Tr|a§S|c to .Jurassmr'n age. Cret.aceou.s andreduction density of 2.4 g/cm3, allowed us to
Tertiary sedimentswhich are dominant in the accomplish the gravity study in order to
flanks study area and bordered Triassic OULCIORR yerstand the structural context in this zone.

(Fig. 1_B).are Qe”era”y composed by ChaOt"“rhe seismic and well data are obtained from
deposits including salt layers (e.g., Bouaeiz icarthago oi |l o Company

al., 2002; Adil, 1993; Ben Had _A”’ B9 ETAP ke tTunisipnne des Activités
198). The Early Cretaceous consists of blacfs ®troli resad The explor

marls and limestones alternated with Somsetudy allowed the calibration and correlations of
sandstone layers, followed by thepper seismic horizons. First, in this study we focus to
Cretaceous clayey marls and carbonaies. Tnf‘aghlight the contribution of graty methods to

Cenozoic deposits consist of clays, marls ar78entify the major structuraldirections and

sands (e.g., Ben Mehrext al., 2009; Masouhi trends in Jendouba area associated to Triassic

et aI.,20F)7; Ghanmie?t aI.,2001.; C.hikhaou'et salt bodies (J. Sidi Mahdd. Zitoun structure).
al., 1998_’ Daly, 1981; Bgn Hadj Al, 19_79)' TheSecond, to understand the geodynamic
exploration well (Mejl) located in the

_evolution of the study zone and we will

MedjerQa Valley encour.1tered TrIaSSICconclude with the rénterpretation of Triassic
evaporites under the P@eneQuaternary

_ _ 7 structures in thizone using both gray and
deposits Kig. 1B). The .c.urrent teot?l_c seismic reflection data. A -B seismic
framework of horthern Tunisia (g.g., Amiet interpretation approach was based on seismic
al,, 2011; Melkle_t al.,2010; H‘T"md' Naset al., reflector geometry, calibrated with outcrop and
2010) was guided essentially by MNEV

_ _ exploration well data (Me}).
trending master faultswhich are related to
saliferous  outcrops and affected  thé- Results
structuration of the study zone. hds, the 4.1- Gravity analysis

tectonic contact of the Triassic series and the .
. . Analysis of thecomplete Bougueanomaly map
surrounding cretaceous ahogene series was

(Fig. 3) show gravity values that range from
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12.5 mGals in the south and west to +8.7 mGadsmomaly into two superimposed components
to the east. The calculation of the regionalaused by geologicatructures with different
anomaly consists of decomposing the Bougudepths and dimensions.
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Figure 1A) Map of location of study area and salt extrusions in Northern Tunigi&gdlogical map of
Triassic outcrops in the study area [after Ben Headal.,1993], (J.) = Ebel. This map shows tip®sition of
used exploration well and seismic lines.
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Figure 2) Geological crosssection in the study area (J. Zitoun area) showing the relation between Triassic
materiel and its surrounding series.
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Figure 3)Complete Bouguer gravity anomaly map ofshely zone.
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L1 and L2: Seismic lines
Figure 4)Upward continuation maps showing a regional gravity field 1800 m, B 5000 m, € 10000 m,
D- 27000 m.
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Figure 5)Residual gravity anomaly map.

To determine the regionabsidual anomaly positive anomaly with N-S direction over the J.
separation, we can use several techesquFor Sidi Mahdi - J. Zitoun that are marked by
the present work, we used upward continuatiofriassic facies associated with the lower
method, which is a powerful lowass filter, to Cretaceous series composed by marls and
deduce a regional gravity anomaly thasandstones (Ben Hadj Ali , 1979). In order to
gradually decreases toward the weig( 4). highlight the lateral limits of graty responses
The regional anomaly corresponds to thand to locate the lateral boundaries of density
Bouguer anomaly, prolonged wprds of 27 km contrasts (Blakely and Simpson, 1986) the
(Fig. 4D) and show smooth and identical gtgvi horizontal gradient maxima method is used.
isoGal curvesof long wavelength with an-8/ Using this technique coupled with the upward
general gradient confirmed by Jallowi al., continuation allows the identification and the
(2000). A residual anomaly mapig. 5), which localization of the faultswhich present usually
highlights a response of superficial sources lineate contact (Fig) in relation with their
results fom the subtraction of this regionaldip. At every level, the horizontal gradient
anomaly to the Bouguer anomaly. On this mamaxima are determined. Thus, the deepest
the positive anomalies are located in the northpntacts are represented by highest levels of
in the southeast and in the center of the mapntinuation and vice versAtawaet al., 2016
(Fig. 5) and correspond tdigh structures, Ayed Khaled et al., 2015, 2012; Amiriet al.,
which containTriassic and bwer Creéaceous 2011; Hamdi Naset al.,2010; Ben Asset al.,
outcroppingseries. On the other hand, negative006 and 2013; Vaniéet al., 2004). The
amplitude anomalies are located in southwesterasulting grauy lineaments interpreted as faults
and northwestern part of the map and generalyghlighted four families of direction NWSE,
coincide with quaternary deposits. A thoroughNEi SW, EW and NS that controkd the
examination of the residual anomalies shows a
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geologic structung of our study zone related toValley domain allow us to determine and to
compare the deep structures and their evolution

their intensity and their geometry

The new structural map interpreted from gravit s i
data Fig. 7) shows a NESW and NWSE major
and deep lineaments limited the salifereovs==«{,
structure of J. Sidi Mahdi J. Zitoun.
Furthermore, two contacts with NEWV
direction surrounded the Triassic structure of .
Rharmouria in the west and a3fault system
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Mellegue river plain (FigB). Although the g, guer anomalyand their extended upwards at
gravity method does not lead to a single solutiogifferent altitudes illustrating the interpreted grayi
concerning the deep geometry of thea$sic lineaments: black points (0 m), red points (250 m),
bodies, a seismic study appears more usefulue points (500 m), Yellow points (1000 m), green
Seismic profiles carried out in the Medjerdaoints (1500 m) and brown points (2000 m).
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Figure 7)Gravity lineaments map superimposed the geological map of the study area
4.2- Seismic analysis major unconformities such as erosion and

The second approach in our geophysical Studyq'gatuses (downlap/onlap/toplap).

based on the interpretation of the 2D seismithis geophysical study aims to determine
profiles.  Lithostratigraphic analysis  wasstructuring of the basin and thdilling. The
calibrated using well calibratn from projected NNW-SSE seismic line L1 and the NSE
(Mej-1). Analysis and correlation of seismicseismic line L2; crossing transversally the
reflectors determine seismic units bounded byledjerda Valley; illustrate a NSW trending
folds and steep reverse faults. The

108



Journal of Tethys: Vob, No.2, 103 114 AyedKhaledet al, 2017

corresponding structures are orgaad into Correlation of seismic reflectors on Medjerda
highs and synclines (Figs 8 a@d The NESW Valley seismic sections shows Tis&s material
master fault, which bordered the Medjerdaovaed by late cretaceous seriesg(RB). The
Valley to the NW, has major effects on theseismic facies shows the allochtonous Triassic
distribution of the Mesozoic and Cenozoideposits to the east and the west along a few
sedimentary series. The geometry of majdilometers far from the diapiric structures.
faults and folds exbit the reverse displacementOutpourings episodes of Triassic series within
(Fig. 8). On these lines chaotic seismic faciesthe Late Cetaceous series are marked by
correspond to Triassic evaporates, indicatirgedimentary contacts compared to the salt
therefore, itsascension athe borders of the glacier phenomena. The NEN master fault,
depocenters (Figs. 8 am@). On L1 and L2 which limited the Medjerda Valley plain to the
seismic line, the Neogene series are marked byN&V, has major effects on the distribution of the
great expansion and show importanMesozoic and Cenozoic sedimentary series
stratigrajmic lacuna on the top of paleohighs. A{Figs. 8A,B and 9A,B). In addition, NWSE
deep depocenters, Triassic salt bodies, sealeddisection that bordered Bou Salem plain was
the Late Cretaceous, Tertiary and Quaternamyarked on north part of line LFig. 9A).

deposits, reveals sedimentary contacts.

Figure 84) Residual gravity anomalsection B) Interpreted seismic line (L1) of the Medjerda Valley Plain
domain C) Intervd velocity sectiorof theseismic line (L1).
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