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West Algeria

Between the Tellian trough, with pelagic sedimentation, to the North
(Djebel Tessala) and the continental realm, with fluviatile sedimentation, to
the South (Saharian Atlas), the Pretellian Zone of the Oran region shows, in
the Daia Mounts, almost exclusively shelf-type Cretaceous facies with inter-
bedded carbonates, marls and detritic fluvio-deltaic deposits. The stratigraphy
of the Lower/Middle Cretaceous has been well known since the works of
Auclair and Biehler (1967). It was recently revised by Benest (1981) for the
Late Jurassic—Early Cretaceous and by Peybernés et al. (1984) for the Bar-
remian—Cenomanian interval. We will review this latter interval which corre-
sponds to a thick sequence which we divide into three megasequences. These
sequences are successively transgressive, regressive and again transgressive
(section 2, Fig.4).

Megasequence I (Valanginian ?/Hauterivien—Early Bedoulian)

The thick basal sequence (up to 700 m) forms the transgressive part of a
megacycle including the three following depositional units: ‘‘Lamoriciere
clays” (distal terrigenous deposits, Berriasian—Valanginian transition); “Ber-
thelot—Hassi Zegla sandstones” (Wealdian, Upper Berriasian ?—Lower
Barremian); member (a) of the ‘“Zigyne limestones’ (Upper Barremian—
Early Bedoulian). The main discontinuity (D1) capping the megasequence I
is located above the lagoonal carbonates of the Zigyne unit, member (a),
bearing dasycladales like Salpingoporella ? dinarica. Nothing proves that a
gap corresponds to the discontinuity D1.

Megasequence II (Middle Bedoulian—Gargasian ?)

This regressive, basin-fill sequence successively includes members (b) and
(c) of the Zigyne formation (100 m). A bar facies (b), more or less dolomi-
tized, occurs at the base of this sequence and contains Praeorbitolina cormyi
and:Palorbitolina lenticularis cross-bedded “orbitolinites’” (Middle Bedoulian).
The sequence is capped by lagoonal facies (c¢) containing rarefied fauna
(hyper salinity ?).:The Gargasian age proposed for member (c) is based on
continuous sedimentation with the underlying Bedoulian levels and on the
last occurrence of Choffatella decipiens Schlumb. The sequence gradually
thins and becomes more and more dolomitic towards the East (Djebel
Tennfeld), close to an area (Frenda Mounts) corresponding to a high during
Lower Cretaceous (Late Berriasian—Middle Albian).

Megasequence III (Middle/Late Albian—Turonian)

This last megasequence (100—120 m of thickness) is subdivided into two
main depositional units, the “Bossuet sandstones’’ (fluvio-deltaic “Utrillas”-
type deposits) at the base and the ‘‘Djebel Tennfeld carbonate formation”
at the top. The transition between these two units is gradual. In sections
such as the Djebel Cheguiga, where the Tennfeld unit is not completely
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transformed by dolomitization, it can be divided into four members which
illustrate the transgressive evolution in the proximal realm: (a) versicoloured
marls; (b) lumachellic marls (with ostracodes from Upper Albian/Ceno-
manian); (c) ovalveolinid, cuneoline and lituolidae limestones and dolomites
(Middle/Upper Cenomanian); (d) massive dolomites forming a famous cliff
(Upper Cenomanian ? — Turonian).

The presence of an important gap between the megasequences II and III is
not paleontologically obvious as we do not know the exact age of the basis
of the “Bossuet sandstones”. If this gap exists, it is probably related to the
Austrian tectonic phase as in other regions (cf. Tunisia, Spain, etc.). The
Austrian tectonic phase is marked by widespread erosion followed by sandy
accumulations on the Spanish “Utrillas’’ facies pattern. A main discontinuity
D1 corresponds with this gap and in this region is marked by the sudden
appearance of the ‘“Bossuet sandstones” over the “Zigyne limestones” and
their stratigraphic thinning towards the east (Djebel Tennfeld), close to the
area of maximum erosion (Frenda Mounts).

South Tunisia

In the South of the Tunisian trough, the marine deposits of the Lower/
Middle Cretaceous are an almost exclusively shelf-type facies, towards the
south of the Gafsa Mounts, in the Chott Range (Southern Atlasic realm)
and on the Saharian Shelf. Further studies recently undertaken by one of us
(B. P.) in collaboration with the Office National des Mines and the Institut
National de Recherche Scientifique et Technique of Tunisia (Peybernés et
al.,, 1984; Ben Youssef and Peybernés, 1985) enabled us to improve the
stratigraphy of the Barremian—Vraconian interval by a micropaleontological
biozonation. This work allowed us to delineate the magnitude of the deposi-
tional gaps to propose a revised subdivision and to develop an improved
correlation of the southern sequence with that previously established in the
transitional shelf—trough realm of Central Tunisia (M’Rabet, 1981; Bismuth
et al., 1982).

Southern Atlasic realm (Chott Range)

Lower/Middle Cretaceous strata crop out on both banks of the Chott El
Fedjadj (in the Northern Range in the north and in the Tebaga of Kebili in
the south) inside of a structural unit stretched between two main NW—SE
fault zones: the South Tunisian Fault (or Gafsa Fault) in the northeast and
the South-Atlas Fault in the southwest. The studied stratigraphic interval
corresponds to the traditional formations created by Burollet (1956): *“Sidi
Aich” (predominating sands and Wealdian facies), “Orbata’ and ‘“Lower
Zebbag” (predominating carbonates) which represent three successive mega-
sequences (I: transgressive, II and III: regressive).
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Megasequence I (Barremian—Early Bedoulian)

The megasequence begins in the Wealdian-type fluviatile sands of the Sidi
Aich Formation and ends at the top of the member (1) of the Orbata Forma-
tion. In this sequence, we can follow the evolution, gradual (north) or abrupt
(south), of these :sands towards the proximal reef-type carbonates of the
member (1; called Berrani) of the Orbata Formation. An important regional
discontinuity D1, marked by a ferruginous hard-ground, caps the mega-
sequence over the last Madreporaria biostromes. The middle part of the mem-
ber “Berrani” can be assigned to the Barremian—Bedoulian transition because
of the following association: Palorbitolina lenticularis, Orbitolinopsis gr.
cuvillieri—kiliani and Salpingoporella ? dinarica. Towards the south, the
Berrani member thins from 25 m in the Northern Range (Bir-Oum-Ali) to
3—4 m in the Tebaga of Kebili.

Megasequence 1I (Middle Bedoulian—Early Clansayesian)

The upper three members of the Orbata Formation are contained within
this basin-fill sequence. We can observe the transition from distal basin facies
(Toxaster marls, member 2, Middle/Upper Bedoulian) to bar facies (cross-
bedded “‘orbitolinites”, member 3, Lower Gargasian thanks to O. (M.) parva,
alone), which become interbedded with fluvio-deltaic facies and lagoonal/
mangrove facies (with plant remains) (member 4, called Foum-El-Argoub)
which contain sands with vertebrates and floated wood. This regressive mega-
sequence corresponds, on the northern bank of the Chott, to a real mega-
cycle: it is completed by a thin carbonated level (lagoonal) containing an
Upper Gargasian/Clansayesian microfauna: Paracoskinolina tunesiana, O.
(M.) texana with hemisphaeric embryo, O. (M.) minuta etc. Above, a regional
discontinuity D2 caps the sequence before the deposit of the oldest “Knemi-
ceras beds” (basis of the Zebbag Formation).

Megasequence 11l (Middle ?—Late Albian)

In this proximal basin-fill sequence, the “Knemiceras beds’’ (carbonates,
clays and lumachelles of littoral facies) are progressively dolomitized. The
dolomites forming the top of the sequence are primary (intertidal stromato-
litie. laminated levels). The age of the Knemiceras beds is Middle(?) and
Upper Albian according to the numerous ammonites of this genus. They
reach the Vraconian sub-stage at their top (association of the orbitolinids:
Simplorbitolina ? bronnimanni—Neoiraqia convexa). This constrains the age
of the discontinuity to the upper part of the Clansayesian and the lower part
of the Albian.

Megasequence 111, called “Lower Zebbag’’ may be correlative to the distal
“Selloum sequence’’ of Central Tunisia (Bismuth et al., 1982).

Megasequence III is followed by Megasequence IV, which we have not
studied here. The latter is a transgressive sequence (correlative to the “Ben
Younes sequence’ of Central Tunisia, cf. Boltenhagen and Mahjoub, 1974
and Bismuth et al., 1982); that records the evolution from evaporitic marls
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(Lower—Middle Cenomanian) to the massive dolomitic Cliff (Upper Ceno-
manian—Turonian) well-known in these presaharian areas (Middle and Upper
Zebbag Formation).

Saharian Shelf

In spite of the thinning of some marine levels, the Lower/Middle Creta-
ceous sequence of the Tebaga of Medenine and of the Northern part of
Dahar records the same general pattern of deposition with the Chott sequence
discussed above. The Megasequences I and III can be easily identified and
present similar ages and sedimentologic evolutions:

— Megasequence I begins with the Wealdian-type sands and clays and ends
with an equivalent of the Berrani member of the Orbata Formation (capped
by an important hard-ground). The first marine level underlining the Lower
Cretaceous on-lap is, like previously, Upper Barremian—Early Bedoulian;

— the base of the Albian transgression is also Middle (?)—Upper Albian,
considering the local discovery (Chabet-El-Ouagli) of some meters of ‘“Knem-
iceras beds” over megasequence I. This transgression seems to be better
developed towards the south (Guermessa and Bir-Hiteur sections) with an
overflowing of the Albian beds over the Wealdian (but this direct overlap is
not paleontologically constrained).

The main difference between the Chott Range and the Saharian Shelf lays
in the discontinuity of megasequence II, Maybe, the latter could only be
partial if the lenticular Dj. Mejouj conglomerates (with Permian pebbles),
intercalated between the two discontinuities D1 and D2, locally distinct, are
a proximal equivalent of the Foum-El-Argoub sands.

Conclusion

The detailed biostratigraphic analysis of the Lower/Middle Cretaceous of
South Tunisia (Chott Range, Saharian Shelf) reveals the following data:

— the stratigraphic discontinuity, of variable duration, removed much of
the Aptian and Lower Albian. It corresponds to the Clansayesian pro-parte/
Lower to Middle (?) Albian interval in the Chott Range, to the Middle
Bedoulian/Lower—Middle ? Albian interval on the Saharian Shelf (with prob-
able Southward pinching out of the marine infra-Albian beds). This gap is
not an isolated fact in Tunisia: we can also find it, with a variable amplitude,
in Central Tunisia, in the Kasserine area for example (Bismuth et al., 1982)
where Vraconian/Upper Albian overlaps variable levels of Aptian or Albian,
We can explain this gap with the distensional movements of the Austrian
phase (Chihi et al., 1984), at the origin, during Late Aptian and Albian, of
tilted blocks (limited by NW—SE faults) of which the tops are eroded or
emerged;

— the Gargasian age of the fluvio-deltaic sands capping the Orbata Forma-
tion in the Chott Range. This regressive episode in the middle part of the
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Aptian corresponds to the sudden fall of the global sea-level during the Upper
Gargasian (Vail et al., 1977);

— the Middle (?)—Upper Albian age of the first level of the Albian on-lap,
the “Knemiceras beds” forming in these areas (up to the Gafsa Mounts) the
basis of the Zebbag formation.

COMPARISONS

The stratigraphical and sedimentological analysis outlined above form the
basis for the correlations of events within the Lower and Middle Cretaceous
successions studied in Western and Northern Morocco, Western Algeria and
Southern Tunisia.

These data reveal some common features in the geodynamic evolution of
the different North African areas such as (Figs.5 and 6):

— the generalization of stable shelves in the Latest Jurassic—Early Creta-
ceous (Portlandian—Berriasian) and at the end of the Middle Cretaceous
(Cenomanian—Turonian) times. The first one is covered by shallow marine
carbonates interfingering with terrigenous, deltaic, then continental sedi-
ments (Purbeckian beds) towards the emerged bordering areas. The latter
one presents on the contrary a completely carbonate cover;

— the manifestation of important discontinuities towards the top of the
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Fig. 5. Main lower and middle Cretaceous scenarios on the Atlantic and Neotethysian
margins of North Africa.
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Fig.6. Sedimentation rate during the main stages of the lower and middle Cretaceous
evolution of the Atlantic (curve A) and Neotethysian (curves B, C, D.) margins of North
Africa. (stages I—VI: see Fig,5).

Berriasian and the beginning of the Aptian times, underlain by important
modifications in the conditions of sedimentation. These modifications are
uniform (Berriasian) or radically opposed (Bedoulian time) on both margins.

We can see in this common evolution the mark of an undeniable influence
of eustatism in the northern edge of the African continent. Nevertheless, im-
portant differences entitle us to distinguish:

(1) An Atlantic-type evolution recognized through the basin-fill sequences
of the Western Moroccan Basin and characterized by:

<= an important discontinuity towards the Berriasian—Valanginian boun-
dary, related to the Neocimmerian rifting stage;

— a clear thinning of the thickness of the Aptian sediments. Works in pro-
gress show that this supply decrease can, at least locally (Oued Tlit), be
attributed to diapiric activity linked to the distensions preceding the oceanic
opening;

— finally the progressive acceleration of subsidence during the Gargasian,
Clansayesian and especially the Albian, due to the removing of the mid-
oceanic doming.
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(2) A Neotethysian-type evolution illustrated within the Early and Middle
Cretaceous history of the Eastern Rif Foreland, the Algerian Daia Mountains
and the South Tunisia where local distensive movements could be considered
as responsible of:

— the sudden intra-Bedoulian emergence of marly basins, subsequently or
laterally filled up by Urgonian carbonates;

— the important spreading of the terrigenous, Wealdian-type discharges in
the Valanginian—Early Barremian interval;

— and finally the probable Albian emergence related to the distensive
Austrian faulting and followed by a strong erosion inducing the arrival of the
detrital ‘‘Utrillas’’ sediments shortly after.,
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