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Sea level changes
Mudancas globais, variacoes do nivel do mar e dinamica costeira
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Porto littoral: the influence of tectonics in sea level changes and coastal morphology.

Abstract

The plotting of relative sea level variations for several stations belonging to the Iberian
Peninsula shows different trends. These trends seem to be related with the diastrophism
affecting more intensely the Northern and Southern fagcade of the Peninsula.

Porto is located on the riverside of Douro, the most plentiful river in the Iberian
Peninsula, which is deeply entrenched on the littoral platform, close to its mouth. This
littoral platform is a quite common feature at Portuguese coastline, surrounding it almost
in all its length.

At Porto area the littoral platform contains several outcrops of cenozoic deposits and it is
limited to the interior by a generally step relief (marginal relief) which is probably a fault
scarp acting mostly after the earlier deposits had been formed

A careful study of those deposits showed up that they are not at all primarily marine as its
situation, facing the Atlantic could make us suppose: the marine deposits are disposed
only in a narrow fringe lower than 40 m high. The upper deposits have a clear fluvial
origin, they go up until 130m and they are clearly disturbed by tectonics.

Apparently, a sub-meridian accident produced the subsidence of the narrow fringe (1-
2km maximum width) where the marine deposits are lying. This seems to indicate that
the sea retouched this lower block when it subsided along that sub-meridian fault (fig. 1).
The newer, marine deposits can be assigned to at least three levels (around 30m, 20m and
from 10 to recent sea level) distinguished by sedimentary criteria. They are not
everywhere at the same altitude, but they are disposed in a irregular up and down pattern,
with a general trend indicating a subsidence towards the meso-cenozoic basin that
evolved like an aulacogen during meso-cenozoic times, and begins at Espinho, 15km
south of Porto (Lusitanian basin).

We will focus on the tectonic style and regional tectonic framework that created the
differences between 2 places, one of them appears at the north and the other at the south
of Porto area.

A aeolian sandstone lying upon a marine deposit (Labruge beach, 15 km north of Douro
river mouth, 5Sm above mean sea level) was TL dated, with a result of 84kaBP. Therefore,
the underlying marine deposit must be from last interglacial. In addition, it is possible to
correlate other iron-cemented sandstones covering old marine platforms with a similar
position, found at several places in this coastline, with the same interglacial.

Admitting the sedimentology-based correlation of marine deposits at the North of
Espinho they seem to be balanced to south, in the direction of Lusitanian basin (fig. 2).

At Aguda beach, some 12 km south of Porto the last interglacial marine deposit is laying
at a lower altitude, Im above mean sea, level fossilizing a wide marine platform. Upon
it, we found some lagoon deposits. The upper part of them (around 4-5m above msl) was
TL dated with a result of ca. 8ka BP.

So, this lagoon deposits are a testimony of continental conditions during last glaciation
and/or flandrian transgression.



The lagoon deposit is covered by another marine sandstone, about 5 m above msl.
Therefore, in this area, there are clear evidences of two marine sea levels with about 120
ka difference of age lying at quite similar altitudes (fig. 3).

In this coastal area, generally the marine deposits dispose themselves in a staircase
fashion, the older ones at higher altitudes and the more recent at lower altitudes - which is
typical of a slow uplifting area (Cabral, 1995). However, at Aguda, near Espinho, the last
interglacial marine deposit is superposed by a flandrian one — and this disposition
suggests that the uplifting trend prevailing in the north is replaced by a subsiding one.

At the south of Espinho the marine deposits seem to vanished — may be they are simply
buried under the fini-Wiirmian and Holocene aeolian sands that cover the western part of
the littoral platform in that area.

These aeolian sands include a podzol cemented old dune, which seems balanced to the
north towards Esmoriz lagoon (see a development at Ara(jo, 2002 in the next pages).

In conclusion, the marine deposits at the North of Espinho and the wirmian/holocene
deposits at the South of this city show opposite tectonic trends that seems to define a
tectonic depression corresponding approximately to the localisation of Esmoriz lagoon.
At Espinho, coastal erosion began in the middle of nineteen century. We think that the
rising of sea level that began after the end of Little Ice Age, together with a possible
subsiding trend, may be responsible for the severe erosion endured by this area.
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Fig. 1 — Digital Elevation Model (illumination from SW, angle of 45°).
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Figure 2 — The height of marine deposits outcrops and its evolution along the studied
coastline.
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ME - Eemien marine deposit (ca. 125.000 BP); 8f1 - Solifluidal deposit (<125.000; =84.000 BP); Ae 84 ka - Aeolian deposit (ca. 84.000 BP);
Sf2 - Solifluidal deposit <84.000=-8.000 BP; L8ka - Lagoon deposit (ca. 8.000 BP); MF- Flandrian marine deposit <8.000 BP

"--a Deduced balancement of Eemien marine deposits

Fig. 3 - Essay of correlation of the different outcrops referred in the text.





