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A coastal segment of about 4 km length,(Fig. 1), has experienced severe coastal erosion
located immediately southward from the Paraib(ARGENTO, 1989). In consequence, tens of houses
do Sul river mouth, forming the ocean beach of théhave been destroyed by the erosion as well as by
town of Atafona, in the north of Rio de Janeiro estat foredune migration.
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g. 1. Location of the area under investigation.
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Records of coastal erosion with the resulting?00,000 n¥s mean monthly water discharge.
destruction of houses go back as far as 1975 (COSTA,; Consequently, the reduction of the peak
NEVES, 1995). Based on aerial photographs andischarges affecting the delivery of coarse sedimen
cartographic material, RIBEIRO et.a]2004) have to the shelf and to the adjoining coastline isaialy
calculated the area of the 4 km long segment erodeah important factor influencing the sediment budged
during different periods in relation to the 2004of the beaches. According to Costa and Neves (1993,

shoreline (Table 1). 1995) this procesdpgether with the construction of
groins and jetties in the lower estuary, has biben
Table 1. Eroded area in relation to the 2004 shel most important modification affecting the morphalog

of the estuary. Certainly this has also influendeel t
shape of the bottom topography of the prodeltathad
direction of propagation of waves towards the coast

An important question regarding the source
1954 — 2004 752,000 15 of the sands for the development of the beach sidge

and beaches of the front border of the coastahplai
1964 - 2004 1,063,000 27 was raised by Martin et al. (1984) and Martin and
1974 — 2004 410,000 14 Flexor (1987). According to these authors the
deposition of river sand is limited to the coastal

1976 - 2004 433,000 5 segment to the north of the river outlet while
southward from the outlet the sands camastly from
] the continental shelf as indicated by morphoscopic

Contrary to what might have been expectedhnalyses of samples of quartz grainghey
there had not been a continuous decrease in am® fr consequently rejected the classification of thestala
the longest to the shortest period analyzed, itidiga plain as a delta.
that despite a general retrogradational trend thack The first author of this paper had previously
also been periods of coastal accretion. Although thspecylated that mud layers deposited on the shuerefa
general trend had been correctly identified, theng inner shelf could act as a sediment trap, thus
absolute values must be considered with cautidheas contributing as an additional mechanism to the
mapped shoreline was the contact between the OCeRBgative sediment budget (MUEHE, 2004). The
and the beachface as represented in the aerigfjyence of mud deposits in front of the studyaahas
photographsused. Therefore differences due to theen reported by Dias at. (1984) in the context of a
tide and mainly to morphodynamic variations in feac giscussion about the source of the sands for the
beach width measured monthly during one year bys an argument against the shelf sediments being th
Fernandez et al. (2006) indicated a decrease ichbeamain source for these deposits. Besides a map of
width of 60 m in the proximity of the river outlahd  pottom surface sediments, which extended only ¢o th
an increase of 26 m southward from it. The varmatio northern segment of the area under investigation, n
in area due solely to morphodynamic adjustment maysformation about the thickness of these deposis w
therefore, be of the order of ;100,006 m provided. For this reason, an exploratory survey

According to the first reports of loss of consisting of seismic reflection profiling, ~gravity
property, it seems that the process became créfoed  ¢oring and bottom sediment sampling was carried out
the 1970's. This is also confirmed by the findir@fs i, january 2004. The results, presented for tet fir
Bastos and Silva (2000) of a retreat rate of betweegine in 2004 (MUEHE, 2004; PEREIRA at., 2006),
7m/yr and 8 m/yr between 1989 and 1995. indicated that the superficial mud layer coversrgé

~ The erosion has been related to severaglrea petween the 3 m and 15 m isobaths and is from
possible causes: subsidence induced by magss tg 1 m thick (Fig. 2).

movement or sediment overload (ARGENTO, 1989), While taking cores, one of the authors
reduction of river sediment and water dischargetdue gpserved that the mud layer behaved like a plastic
the construction of a dam, the construction of @80i medium in response to the passage of surface gravit
and jetties in the lower estuary, as also to thent®n  avesand not like a fluid mud which could be stirred
of sand in the lower estuary; and preferentialy waves exposing the underlying sands, suggesting
longshore sediment transport away from the rivefhat it efficiently seals these sands from rewagkin
outlet. o _ Geochronological analysis througfi®Pb indicated a
The decrease in river discharge due to thgjgnificant increase in the sediment accumulatiate r
construction of dams, mainly for the water supgy t from 0.45 cm/year - a value considered normal for
Rio de Janeiro, as also for the generation of é#§tr  coastal areas - to 1.11 cmlyear after 1972. This
at the present time represents up to 70% of th@crease in suspended sediment load delivered éy th

Period Erosion Mean erosion rate
(m? mélyr
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river might be the result of increased deforestatio sediment supply, a scenario highly dependent on the
the river basin, but can not necessarily be consitle wave regime. Alongshore sediment transport ratés of
to have acted as a trigger to the coastal erosdhex Atafona have been estimated by Cassar and Neves
mud layer existed even when the accumulation rat€4993) and indicated that in every season the wakid
were lower. The occurrence of an extensive, thickim transport was southerly and therefore away from the
layer, covering part of the middle and lower shacef river outlet. Detailed beach profiling and sediment
an area of intense hydrodynamic activity ofsampling on the shoreface of the same area, canied
fundamental importance to the cross-shore tranggort by Fernandez et al. (2006), confirmed the above
sediment, seems to support the hypothesis that tleensiderations and concluded that neither the slfelf
mud behaves as a trap to the underlying sandstiéth the study area, nor the river itself, is the sowtthe
consequent increase of vulnerability to coastadiero  beach sediments.
As the feeding of river sands along the nearshore i The confirmation of the potential influence
the proximity of the river’s outlet seems largalybe  of the mud layers as a significant mechanism toced
blocked by a jetty (Fig. 3), the maintenance orcross shore sand exchange and consequently to
recovery of the beach depends fundamentafiythe increase the vulnerability to coastal erosion sthdne
longshore sediment transport directed towards theaken into consideration by any engineering sohgio
river outlet by storm waves from the southeast,levhi for the stabilization of the coastline in the stadga as
that in the opposite direction will reduce the beacalso in other areas with a similar trapping mecsmani
width, causing erosion, as a result of the actibthe This may also apply to other sediment fraction sinc
more frequent northeasterly waves. beach profiles demonstrating instability could atso

In summary, we consider that the mud traprelated to the deposition of finer sediments, as th
effect increases the vulnerability of the coast twriginal ones, in various places on the shorefddhe
erosion due to the strong dependence of the lomgshaoast of the State of Rio de Janeiro.
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Fig. 2. Map of the location of the geophysical pesf showing the mud thickness (left) around theaf@ do Sul outlet. At
right (top) are the seismic data showing the cehtratween the mud (light gray) and sand (dark)gitye sismo-stratigraphic
interpretation is given below.
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Fig. 3. A partially buried jetty forming a
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