
 

LATE TERTIARY EVOLUTION OF THE ALBORAN SEA
AT THE EASTERN ENTRANCE OF THE STRAITS OF GIBRALTAR

)1 JiC.J. Mulder and G.R. Parry

Abstract: Resulta of a 1975 seismio survey by Shell and the

Moroccan government in the western Alboran basin correlated with

drill site 121 of ttGlomar Challenger" indicate an early Messinian

opening of the Straits ef Gibraltar. Numerous diapirs (clay or

salt) are most probably of pre-Messinian age.

Rlsum&: Les r'sultats d'une campagne sismique effectu' en 1975
par le gouvernement Marocain et la Shell joints à ceux du forage

121 du Glomar Challenger indiquent que le Détroit de Gibraltar

s'est ouvert du debut du Messinien. Les nombreux diapirs (sel ou

argile?) de la région sont tr~s probablement antérieurs au Mes

sinien.

The Alboran basin, on the concave inneraide of the Gibraltar arc,
repreaents one ef the most important accumulations of Neogene and

Quaternary sediments in the Western Mediterranean.

Stratigraphie correlations are based on the results of cor.hol.

121 and a eomparisGn vith onshere Neogene basins, such aS the

Murcia and Vera basins in Spain (Montenat, 1973; Montenat and

Bizon, 1976) and the Chelii basin in North Africa. Palaeontolo

gical re-Interpretation of DSDP-121 (Montenat and Bizen, 1975)
showed that the lover pelagie marl interval (: 720 m - 867.2 m),

which overlies erystalline basement., la of Messinian age. This

neeessitates a revision of our previeus dating (Mulder, 1973.),
based on RYaD et al. (1972). The UBeGDfe~ity at the ~ep of the
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Messinian can be recognised as a olear seismic event around the

margin or the basia (our horizon 1: "base Pli.oene t.). A deeper

low-frequency refleotor band of very distinct character (horizon 2)

can be correlated over the wh.le area, although its c8Dtinuity ie
interrupted by diapirs. Ite eutstanding &coustic contrast prob-

ably is c&used by evaporites. The reflector onlaps against the

basement ridge en which corehole 121 was drilled. It le overlain

by Messinian pelagie marIs eacou.tered in the basal part of DSDP
121. It iB interpreted a8 lover Mes81nian, representing a reduced

equivaleat of the MessiBiaB evaporite interval of the Western

Mediterraneaa.

To the west the strong reflector ia terminated abruptly by an

appreximately E - W trending cliff, the northern edge of a sub

marine channel. This earliest evidence for strong submarine cur

renta i8 oGrrelateà with the opening of the Straits ef Gibraltar

in early Messinian. The northern limit of the intra-Messinian

erosiGn ohannel ia Ieee pronounced. The fill probably consista of

pelagie sedimeDts aS encGumtered in DSDP-121. Speradic reflecters

suggest that the deeper parts of this channel may o••tain resedi

••nted evap.r~tes as described by Ricci Lucchi (1913) frem the

peri-Adriatic basin. Similar submarine er.si.nal patterns are

seen at the base of the Plic-Pleistocene and ia the present bathy

metry Gf the basia. A deeper seismio event traced through most of

the area (horizon 3) locally represents a slight aagular uncon

r.rmity. Elsewhere it onlaps on underlying (eIder MiGcene) sedi

me.ts. This suggests a tectonic phase, tentatively correlated

with the compressive post-Serravalliam phase recegnised in the

Chelif bas!. aBd the Murcia aad Vera basins. The interval between

horizons 2 and 3 oonsequently OGuld represent the Tortonian. The

interval veloeities and seismic characteref this interval indi

cate a predemia&Btly shaly er marly compesition away; from the

basin margine

The deepest seismic event (horizon 4) ls thought tG be of Middle

Mioeeae age. Beth horizGns 3 and 4 are terminated in the west by

the intra-MessiDian erosienal chaanel.
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The diapiric features are widespread in the central parts of the

Alboran basin. Study of the seismic sections olearly shows that

the diapiric mevements were syn-seiimentary, commencing possibly

duriag Middle er Lever Mi.cene time. In seme places their activ

ity waS terminated in late Mioee.e er early Pliooene, in ether

localities more recent movements cause upheaval of the sea floar.

In many places the plastic material pierced the sediments and in

one looallty the diapiric materlal reached the sea bed. The plas

tic material could be either clay or salt. The source is extremely

deep and its base la never observed. It le speculated that'its

origin might be in early Miocene (Burdigalian) or older sediments

(c.f. Auzende et al, 1975 and Pastouret et al, 1915).
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