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Fig. 4. Geological setting and simplified bathymetry of the Gulf of Cadiz and surrounding region. 1, Hercynian Massif; 2, Betic-Rif Internal Zones; 3,
Complex dorsal; 4, Fysch units; 5, Meso- and Intra-Rifian units; 6, Pre-Rifian units; 7, Betic External Zone; 8, Mesozoic palemargins of Iberia and Africa; 9,
Guadalquivir olistostrome; 10, Neogene sedimentary basins; 11, Olistostrome front. COB, continent-ocean boundary; bathymetry in metres. (After

Maldonado ef al. 1999).

Stratigraphic context

We can ascertain the principal stratigraphic events within the Gulf
of Cadiz by careful correlation of seismic profiles with a number
of oil company boreholes now drilled into shelf sediments north of
our study area (Faugeres et al. 1985a; Maldonado et al. 1999; Llave
et al. 2000) (Figs 8-10). One example of this correlation is shown
in Figure 10, in which seismic profile SL 6-21 has been correlated
with the Corvina borehole (from Faugeres et al. 1985a).

The top of the more highly tilted basement rocks (Jurassic—
Cretaceous) occurs close to the Cretaceous-Tertiary boundary
and is marked by a generally weak reflector (our reflector K), only
notable because it marks a clear angular unconformity. Overlying
Palaecogene sediments have also been affected by tectonic
movements and are marked at their top by a second unconformity,
which shows less discordance but a stronger and more distinct
reflector (our reflector O). This is the top of the acoustic basement
noted by Faugeres et al. (1985a) and corresponds to an important
late Oligocene unconformity, pre-Aquitanian and post-Stampian
in age. A third important basin-wide discontinuity marks the onset
of drift development in the region (our reflector M) and can be
correlated with further tectonic adjustments in the Gulf which
resulted in re-opening of the Gibraltar gateway. This is dated to
within the latest Miocene Messinian stage.

The Faro-Albufeira drift complex, therefore, began to grow in
the south during the late Messinian, with major drift accumulation
and progradation to the north and west during the Plio-Quater-
nary. Sequence stratigraphic analysis through the drift complex

allows recognition of six third order sequences above reflector M,
and further subdivision of each of the two Quaternary sequences
into at least four fourth order sequences. These are described
below under Seismic Characteristics and shown in Figure 8.

Dating and correlation of the 19 cores recovered so far from the
Faro—Albufeira drift complex is documented by Stow et al. (1986)
amongst others, based on studies of pelagic foraminifers and
oxygen isotopes (Fig. 9). The dating is not everywhere as precise
as might be expected, probably as a result of extensive bottom
current reworking, but the onset of the third cold phase (W3) of
the Wurmian glacial stage (isotopic stage 2) is clearly present in
most cores. This can be dated to 28 000 Ka. Several of the cores
show significant hiatuses, and in one core from the northern valley
there is a thin Holocene veneer over harder, more compacted
sediment that could not be dated.

Seismic characteristics

The present seismic database for the area (Fig. 2) includes
medium resolution (Sparker 3, 4 and 7.5 kJ, and Airgun), high res-
olution (Geopulse 300 and Uniboom), and very high resolution
(3.5 kHz) seismic profiles. The maximum depth of penetration to
reflector O beneath the drift complex is 1.5 s TWT (equivalent to
about 1.1-1.4 km of section), whereas maximum thickness of the
drift itself is about 0.8 s TWT to reflector M (equivalent to around
600-650 m).

The pre-drift unit (Unit I of Faugeres et al. 1985a; Fig. 10) is
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Fig. 11. Seismic reflection (sparker) profiles (approximate E-W orientation) from proximal and medial portions of the Faro-Albufeira drift (from Llave et
al. 2000). (A) Part of Line L-51 with interpretation; (B) Part of Line L-38 with interpretation. See Figure 2 for profile location.

sequences, which appear somewhat irregularly distributed due to
variation in thickness and completeness of the sequences.
However, three cycles in the upper 3 m of section are apparent in
many of the cores, and the sandy silt peaks of these cycles are
referred to as Peaks I, II and I11. The topmost Peak III occurs at
the present sediment surface, so that particular ‘cycle’ comprises
only the lower coarsening-up sequence. These peaks are cor-
relateable over many of the cores and can be dated approximately,
by biostratigraphic and isotopic means, as 14 00015 000, 9 000-10
000 and 0-2 000 a-' BP. In most cores, there is a further less well
developed grain size peak at around 28 000 a-! BP, whereas in the
valley cores to the south there are several earlier undated peaks
that appear to correspond only with muddy contourites on axis of
the drift.

5

Sedimentation rates and hiatuses

The presence of hiatuses is noted in about 40% of the cores
recovered from the drift complex, including both drift
margin/channel sites as well as drift top sites. Where it has been

possible to date these cores, the average sedimentation rates for
the past 28 000 years are extremely low, i.e. generally < 1.5 cm ka!
and everywhere < 4 cm ka'. For the other sites, there is a wide
range of rates from about 3 to 15 cm ka! (Table 2).

Based on seismic records and the seismic depositional units
identified (Fig. 8), we can infer accumulation rates for the past 5.5
Ma for both the mounded drift and sheeted drift sections (Table
3). Without applying any correction for increased sediment com-
paction with depth, mean accumulation rates for the mounded
drift are seen to have increased markedly through time, from
35 m Ma! in the late Pliocene to an average of 103.5 during the
early Quaternary, and to 295 m Ma™! in the latest Quaternary.
This might be expected from the rapid progradation that has
occurred, with none or very little accumulation evident prior to
2.4 Ma.

Approximately the reverse seems to be true for the sheeted
platform drift. Here the rates during the whole of the Pliocene
ranged from 82.5 to 188.6 m Ma! (an average of nearly
120 m Ma™!), decreasing to 82.5 and 55 m Ma~! through the early
and late Quaternary respectively.

The most significant discontinuities marked by widespread
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Fig. 11(B).

Table 2. Sedimentation rates for the last 28 000 a in cores from the

Faro-Albufeira drift complex. The presence of hiatuses is also noted. For

core locations see Figure 3

Cores Sedimentation rates Hiatus present
m Ma! (cm ka')

KC8214 120 (12)

KC8215 <10(<1) yes

KC8216 40 (4)

KC8217 >130 (> 13)

KC8218 <10(<1) yes

KC8219 35(3.5)

KC8220 60 (6)

K(C8221 120 (12)

KC8222 <10(<1) yes

KC8224 40 (4) yes

KC8225 <15(<15) yes

KC8226 110 (11)

KC8227 145 (14.5)

KC8230 ? yes

K(C8231 35(3.5) yes

K(C8232 30 (3)

K(C8233 60 (6)

Table 3. Accumulation rates for the last 5.5 Ma based on seismic records

from the Faro-Albufeira mounded drift and sheeted drift systems. A seismic

velocity of 1500 m s has been taken to convert seismic Two-Way-Travel-
Time (TWT) to thickness, and no adjustment has been made for

compaction

Mounded drift ~ Age at base  Thickness Accumulation rate
Seismic units Ma s (TWT)/m m Ma~! (ecm ka™!)
Q2 H-G 0.42 0.165/124 295 (29.5)

F-E 0.90 0.176/132 275 (27.5)

Q1 D-C 1.30 0.066/49.5 124 (12.4)

B-A 1.70 0.044/33 83 (8.3)

P4 2.40 0.033/25 35(3.5)

P1-3 5.50 Thin to absent Zero to very low
Sheeted drift

Seismic units

Q2 H-E 0.90 0.066/49.5 55 (5.5)

Q1 D-A 1.70 0.088/66 82.5 (8.25)

P4 2.40 0.176/132 188.6 (18.86)

P3 3.00 0.110/82.5 137.5 (13.75)

P2 4.20 0.088/66 82.5(8.25)

P1 5.50 0.220/165 127 (12.7)
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KC 8216 KC 8217

KC 8215

KC 8214

er Stow ef al. 1986). Summary data on lithology, grain size and isotope stratigraphy shown for top

d section is dominantly of muddy contourite facies.
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