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Coastal palaeoenvironments: a balance between sea level

fluctuations and neotectonics.
Examples on Portuguese Estremadura

A.R. PEREIRA', B. BORGES', M. SOARES?, A. P. SANTOS? y M. NEVES'

! Centro de Estudos Geogrdficos, Universidade de Lisboa, Lishoa, Portugal
? Instituto Tecnolégico Nuclear, Sacavém, Portugal
? Departamento de Geografia, Universidade de Lisboa, Lisboa, Portugal

Abstract: Evidences of sea level, neotectonics and paleoenvironment landforms are assesed and
dated in southwest Portuguese coast. Four rock platforms and beach deposits, Pleistocene and
Holocene in age, have been identified. Also several carbonate dunec generations have been
observed covering from Upper Pleistocene to Holocene. Neotectonics uplift have been estimated
in 1,7 mm/yr during the last 36,000 yr.

Key words: Pleistocene, Holocene, Sea-level, Neotectonics, Portugal

Resumen: El presente trabajo aborda las evidencias de las flucutuaciones del nivel marino, el
papel de Ia neotecténica y la presencia de paleoformas en la costa suroccidental de Portugal.
Cuatro niveles de plataformas de erosién y sus correspondientes depdsitos de playa han sido
caracterizados cubriendo un intervalo temporal del Pleistoceno al Holoceno. Del mismo modo se
han datado y caracterizado varias generaciones de dunas carbonatadas des del Pleistoceno
Superior al Holoceno. El levantamiento neotecténico de la zona se ha estimado en 1,7 mm/a

durante los ltimos 36.000 afios.

Palabras clave: Pleistoceno, Holoceno, nivel marino, neotectonica, Portugal

Introduction

In both sides of Tagus River mouth, the so-
called Estremadura Peninsula is mainly a
cliff coast, with pocket and narrow beaches,
exception made of the long beach of Costa
de Caparica, close to the southern bank of
the estuary. Two small mountains rise
above the general coastal morphology: the
Serra de Sintra, NW of Lisbon, and Serra
da Arrdbida, on the South (fig.1). The
Estremadura and the Southwest Portuguese
coast show a sedimentary deficit, related to
the absence of fluvial input sediments and
the presence of two submarine canyons
(gouf type) — Nazaré and Setdbal canyons,
which catch the sediments driven by the N-
S dominant  coastal drift. = The

geomorphological research on the coastal
platform (rasa) and on the continental shelf
gives a framework to the definition of
coastal palacoenvironment.

Plistocene and holocene evidences os sea
level change in Estremadura

In order to study the evidences of sea level
changes and palacoenvironments, the
Cardune team developed the following
steps (Pereira et al, accepted): (i)
construction of a checklist of the
bibliographic references on the subject; (ii)
classification of inherited features (emerged
or submerged inherited rock platforms;
aeolian or beach/littoral sediments in
correlation with the platforms; suspend

GOMEZ-PUIOL, L. y FORNGS, 1.J. (eds). 2007. In
UIB, IMEDEA, SHNB, SEG. ISBN: 978-84-611-5926-0
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Figure 1 — Regional differenciation of the Portuguese littoral (after Pereira, 1993). Av -
Aveiro; F — Faro; L — Lisboa; La — Lagos; P — Porto; PS — Peninsula de Setubal; S — Sines;
SB — Serra da Boa Viagem; V — Cabo de S. Vicente. 1 — sandy coast; 2 — <50m cliff; 3 -
>50m cliff; 4 — paleocliff;, 5 — erosive edge; 6 — tectonic edge; 7 — regradational edge; 8 —
progradational edge; 9 — aggradational edge; 10 — coastal platform and continental shelf/
predominantly erosive; 11 — coastal platform and continental shelf/predominantly
depositional; 12 - continental shelf/ predominantly progradational; 13 — submerged
features; 14 — profluvial delta; 15 — longshore drift. ® — absent or partly absent; * - in
Portugal. Table: Coastal platform — W: narrow — W<10km; medium — 10<W<20km,; large
— W>20km; Incline: gentle — D<1° steep D>1°, Continental shelf — W: narrow
80<W<40km; highly narrow - W<40km; slope angle: steep 1<D<5m/km; very steep —
5<D<10m/km; extremely steep — D>10m/km.

valleys; scree slopes); (iii) field survey of analysis of the preserved sediments; (vi)

selected sites and outcrops; (iv) acquisition ~ dating, with '*C and OSL; (vii)
of new accurate field data, namely the interpretation of the results.

altitude of the typified occurrences with

Differential Global Position System Landforms and deposits

(DGPS) and Total Station (TS); data
modelled with ArcGis. (v) sedimentological

In order to study the palacoenvironment
evolution during Plistocene and Holocene
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times, the Cardune team selected 5 sites in
Estremadura — S. Julido, Magoito, Aguda
(North of Serra de Sintra), Abano (South of
Serra de Sintra) and Forte da Baralha
(South of Tagus River estuary). All the
selected sites have inherited rock platforms
at different heights covered by complex
beach/dune sediments related with different
types of colluvium. The sediments analysis
supply the evolution of the environmental
conditions.  Radiocarbon  dating of
carbonate grains from carefully chosen
samples collected in different aeolianites
from the same region can be used to
establish relative ages for those aeolianites
or to test the existence of different dune
generations in the same aeolianite. In order
to get reliable results it is necessary to
apply a strong sample pre-treatment to
eliminate secondary carbonates which, if
dated, would lead to a younger date. This
methodology was tested with the aeolianite
of Magoito with good results. Following,
we applied the same methodology to the
aeolianites of S. Julido and Aguda, in the
coastal region of Lisbon. Preliminary
results, in one hand, point out to different
ages for these two aeolianites, being S.
Julido older than Aguda, and in another
hand that only one dune generation is
represented in the S. Juliio aeolianite
contrarily to what is accepted till now. For
Upper Plistocene and Holocene, the
radiocarbon data provides the accurate
information. OSL data are not yet available,
exception made to Abano. However this
result are not yet conclusive.

Results
The research developed so far shows:

a) 4 rock platform levels with beach-dune
systems, Plistocene and Holocene;

177

b) several carbonate dune generations,
almost 3 main episodes of aeolian
activity, preserved in different sites - 2
during Upper Plistocene and 1 during

the Holocene;

2 episodes of slope dynamics,
colluvium covering beach deposits,
both during Plistocene and

d) different regional neoctectonics, with
local tectonic rate reaching circa 1,7
mm/yr, during the last 36000 yr,
unknown till now in mainland
Portugal.
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