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Abstract

Studies associated with the physical properties of marine sediments are
being increasingly disseminated around the world. Comparing these geophysical
parameters with sedimentological analysis allows several correlations of the
core collected in a region. This research combines sedimentological information
of cores samples with geophysical and geochemical properties to identify the
influence of organic matter and sediment texture on the characteristics and
depositional dynamic. The sediment cores were collected using a box core in
four stations of the mud facies from the Cabo Frio shelf, Brazil. Geophysical
properties were acquired using the MSCL (multi-sensor core logger). The wave
velocity, porosity, density, sediment texture, and organic content have been
conducted in samples collected in the shelf mud. The physical properties helped
to distinguish two groups, according to oceanographic and sedimentological
patterns within the same depositional system. The first group was characterized
by the presence of silty sand and high P-wave velocity (nearshore and offshore
core) and the second group by the predominance of silt, high organic input,
and porosity (the intermediate cores). The presence of coarser sediments in the
first group indicates the contribution of terrigenous sediment carried by coastal
currents. The second group presents the same deposition dynamic with high
accumulation of fine particles and organic carbon, indicating the domain of
high productivity upwelling currents and oceanic vortices.

Keywords: P-wave, grain size; porosity, organic carbon.

Resumo

Estudos relacionados as propriedades fisicas de sedimentos marinhos estdo
aumentando em todo o mundo. A comparacio de parametros geofisicos com
andlises sedimentoldgicas permite correlacoes entre testemunhos coletados em
uma regido. Esta pesquisa combina informacoes sedimentologicas de amostras
de testemunhos com propriedades geofisicas e geoquimicas para identificar a
influéncia da matéria organica e textura de sedimentos nas caracteristicas e na
dinamica deposicional. Os testemunbos de sedimentos foram obtidos por meio
de um coletor (box-core) em quatro estacoes da fdcies de lama da plataforma de
Cabo Frio, Rio de Janeiro, Brasil. As propriedades geofisicas foram adquiridas
usando-se o MSCL (amostrador de testernunho multissensor, do inglés multi-
-sensor core logger). Dados sobre velocidade de ondas, porosidade, densidade,
textura do sedimento e teor de matéria organica foram obtidos das amostras
coletadas na fdcies de lama. As propriedades fisicas ajudaram a distinguir dois
grupos, de acordo com os padroes oceanogrificos e sedimentoldgicos, dentro
do mesmo sistema deposicional. O primeiro grupo é caracterizado pela pre-

Geochimica Brasiliensis 27(1): 1-12, 2013

1



Physical and geochemical properties of centennial marine sediments of the continental shelf of southeast Brazil

2

senca de areia com silte, e velocidade alta das ondas P (proxima e longe da
costa); o segundo grupo caracteriza-se pela predomindncia de silte, entrada
alta de material organico e porosidade (testemunhos intermedidrios). A pre-
senca de sedimentos mais grossos no primeiro grupo indica a contribuicio de
sedimentos terrigenos carregados por correntes costeiras. O segundo grupo
apresenta a mesma dindmica de deposicdo com alta acumulacdo de particulas
finas e carbono organico, indicando predomindncia de correntes upwelling de

alta produtividade e vértices ocednicos.

Palavras-chave: onda-P, tamanho do grdo, porosidade, carbono organico.

1. INTRODUCTION

The physical properties of marine sediments have been
widely used to understand the geological events as good indi-
cators for the composition, microstructure, and environmental
conditions during and after the depositional process (Kim et al.
2001). Besides physical properties, geochemical processes indi-
cate the source of the sediments and thus provide insights into
changes in transport and sedimentation processes.

The combination of physical and chemical properties
enables the evaluation of the processes involved through-
out the sedimentary profile, allowing the determination of
environmental changes (Schulz & Zabel, 1999). In marine
sediments, physical parameters are important to quantify
the amount and distribution of pore space and diagenesis
process (Wagner et al. 2004), of which the porosity is used
for determine the flow, indicating the fluid permeability, and
the modification by post depositional processes.

Depositional processes play the primary role in deter-
mining the nature and spatial distribution of sea floor sed-
iments and can be influenced by factors such as geological
setting, sediment supply, and ocean flux (Davis et al. 2002).

The amount of total organic carbon (TOC) and changes
in element composition, grain size, gamma-density, porosity,

1.2. Coastal setting

Cabo Frio continental shelf is located on the east coast
of Rio de Janeiro State, Brazil (latitude 23°11°S and longitude
42°47°N). This area is characterized by a coastal upwelling
system controlled by physiographic, oceanographic, and
atmospheric factors (Valentin 1984). Additionally, this shelf
presents distinct sedimentological and oceanographic prop-
erties due to the change in coastline orientation (Figure 1).
In the southern portion of Cabo Frio, where the shelf break
is deeper, the accumulation of muddy sediments occur pre-
dominantly, while the northern portion, where the break is
shallower, is composed of sediments consisting of carbonate
minerals (Mahiques et al. 2005).

Based on the composition of surface sediments of the
continental shelf of Cabo Frio, Dias et al. (1990) showed
that the sedimentary distribution is dominated by fine sand
and there is a mud facies, consisting of clay and silt in the
deeper areas. Saavedra et al. (2009) analyzed the mineralogy
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and p-wave can be used as indicators of past environmental
changes (Schulz & Zabel, 1999). According to Ayres-Neto
(1998), the use of isolated techniques does not provide
concrete evidence on sedimentary characteristics. Thus,
coupling physical and sediment methods can be used for
modeling the geoacoustic of the seafloor, being applied to
the characterization of the seabed and mineral prospecting
(Macedo et al. 2009).

The southern Brazilian shelf presents sedimentation
dominated by the dynamic of oceanic water masses, which
determine primary productivity and sediment redistribution
on the shelf, leading to the establishment of differences in
sedimentation rates and sedimentary profiles (Mahiques et al.
2010).In Cabo Frio, southeastern Brazil, the likely interaction
between the upwelling events and vortices favors the high
productivity and sedimentation rates locally.

Thus, this paper has the objective of evaluating the
variation of physical properties along the mud facies, per-
forming comparison between the analyzed cores, in order to
identify the influence of organic matter and sediment texture
on the characteristics and depositional dynamic associate
with the study area.

of the suspended sediments of Cabo Frio and noted strong
evidence of the contribution of the Paraiba do Sul River
and the Guanabara Bay in the formation of the mud facies,
where bottom currents carry the material toward the coast
and toward the north and surface flows to SW and W.

Regions influenced by deep water upwelling, which are
cold and rich in nutrients, are known by their high biological
productivity (Valentin 1994). This event occurs by the change
of the Brazil Current (BC), which moves away from the coast
due to winds predominantly from the NE which favors up-
welling of South Atlantic Central Water (SACW), present at
pycnocline levels (Mahiques et al. 2007). This process can be
explained by Ekman transport (Franchito et al. 1998), which
generates a perpendicular flow promoting the removal of the
surface water mass due to the rotation of the Earth (Coriolis
effect). This upwelling of SACW, cold and rich in nutrients, is
the main source of nutrients for primary production.



Furthermore, Mascarenhas et al. (1971) described
the presence of cyclonic and anticyclonic vortices in the
region off Cabo Frio due to the change in orientation
of the coastline and the gradient of bottom topography.
Thus, it is expected that the BC, flowing along the shelf
break, partially change its direction and heads out to

2. MATERIAL AND METHODS

The sediment cores were collected using a box core
between April 24 and May 3, 2010, on the board of the
vessel AV.Pq.Oc. Diadorim of the Instituto de Estudos do
Mar Almirante Paulo Moreira —IEAPM/Navy of Brazil. PVC
core tubes (diameter of 100 mm and length about 30 c¢cm)
were inserted into the sediment, in four stations of the mud
facies between 80 and 140 m water depth on the Cabo Frio
shelf (Table 1). These cores were identified according to their
location, being the offshore core BCCF10-01, the interme-
diated cores identified as BCCF10-04 and BCCF10-09, and
the nearshore identified as BCCF10-13 (Figure 1, Table 1).

In the laboratory, the cores were examined using a
multi-sensor core logger (MSCL) that is a system for log-
ging physical properties of sediment cores at small sampling
intervals (Best & Gunn 1999). The sediment cores were
analyzed every 0.5 cm with 250 kHz of the frequency, where
the physical parameters analyzed were the compressional
wave velocity, gamma-density, and porosity. In order to avoid
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deeper waters (offshore). Campos et al. (2000) propose
that the BC cyclones may induce upwelling of shelf break,
bringing SACW to coastal regions. This mechanism of up-
welling of SACW over the continental shelf is independent
of the season and is not restricted to the austral summer
(Silveira et al. 2000).

errors during the analysis of gamma-density, the calibration
was done according to Best & Gunn (1999).

Sampling of sediment cores were done by extrusion
of slices of 1 cm thickness and the samples were stored in
a plastic bag at +4°C for further analysis. In the labora-
tory, each sample was divided into subsamples and then
decarbonated using HCI (1N) to determine the grain size
and TOC.

The grain-size measurements were performed using the
laser particle analyzer CILAS 1064, which has detection
range of 0.02-2000 um. The grain-size classification was
done according to Folk and Ward (1957) using the method
of size scale adopted in the GRADISTAT software (Blott
& Pye 2001). The samples for TOC were dried at 40°C for
48 h and about 0.01 g of each sample was crushed, which
were inserted in tin capsules and sent to Stable Isotopes
Laboratory of the University of California at Davis (USA).
The analysis was performed using an automatic analyzer
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Table 1 BCCF10-01 -23°40’ 38” 41°59°01” 141 15 0.11
Position of core stations (Latitude/Longitu- BCCF10-04  -23°27'64”  41°64798” 13 22 0.14
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and Sedimentation Rate (cm/year).
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CHNS LECO coupled with mass spectrometer. The results
were expressed in percentage (%).

The chronology and the sedimentation rates were deter-
mined by using the 2'°Pb activity based on decay of the 25U
series following the method described by Moore (1984) and

3. RESULTS

The sediment of the study area is composed of silt. The
texture of this muddy facies is heterogeneous and differs by

3.1. Core BCCF10-01

The offshore box core BCCF10-01 recovered 15 cm of
sediment and is composed of more than 60% of coarse silt
with the average grain size ranging from 4.8 to 6.2 ¢ aver-
aging 5.3 @. This core presented two textures, the silty-sandy
facies between 0 and 5 c¢cm, with a predominance of fine
sand, with an average grain size of 5.0 ¢. Sandy silt facies
occurred between 5 and 15 cm composed of coarse silt with
mean grain size of 5.4 ¢ (Table 2). The sedimentation rate
estimated for this core was 0.1 cm/year, obtaining records
from the last 150 years before present (BP) (Table 1).

The P-wave values for this core ranged from 1516 m/s to
1527 m/s (average 1521 m/s and standard deviation of 3.20 m/s).

analyzed by Sanders et al. (personal communication 2013).
The sedimentation rate was calculated by the decay curve
in relation to depth, providing an age-depth model for the
last 150 years, being extended to the base of the box cores
to estimate the historic age of the sedimentary deposits.

the sand content and the different depositional processes
that occur in the region.

The silty sand portion presents the propagation velocity mean
values of 1523 m/s, while in the sandy silt portion the propagation
velocity was 1519 m/s. The porosity data ranged from 55% to
65% with an average of 63% and standard deviation of 1.1%.
In this core, the porosity decreases from the bottom to 8 cm and
a further reduction from 8cm to the top of the core (Figure 2).
The gamma-density showed a specular image of the porosity,
ranging from 1.62 to 1.71 g/cm®, with an average of 1.65 g/cm?
and standard deviation of 0.19 g/cm? (Figure 2). The TOC values
were between 0.61 and 1.74% (average 1.18% and standard
deviation of 0.32%) and water content for this core varied from
29 to 38% (average 34% and standard deviation of 1.8%).
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BCCF10-09 0-21 Silt Medium/Fin‘e Sile  6.63 1403 1.52 71 48 1.65 grain size ((P), P-wave velocity (m/s),
0-6 Coarse Silt 543 1518 1.57 68 42 1.09 density (g/cm?), porosity (%), water
BCCF10-13 _7-8 SandySilt__ MediumSilt 634 1503 1.71 60 40 075 conent (%), and total organic carbon
9-11 Coarse Silt 5.62 1510 1.72 59 36 1.07 (%) for each depth intervals (cm).
Mean grain size () P-Wave (m/s) Porosity (%) TOC (%) Water Content (%)
4.0 5.0 6.0 7.0 1515 1520 1525 1530 58 60 62 64 66 0.0 0.5 1.0 1.5 2.0 25 30 35 40
2
4
6
:‘:: —o—Porosity
gs " Density Figure 2
10
. Means grain size (¢), P-wave velocity
N (m/s), density (g/cm?), porosity (%),
e T s total organic carbon (%), and water con-
Density (g/em’) tent (%) profiles for BCCF10-01 core.

Geochimica Brasiliensis 27(1): 1-12, 2013



3.2. Core BCCF10-04

The core BCCF10-04 located in the central area of the
mud facies recovered 22 cm of sediment, consisting predom-
inantly of fine particles, ranging from medium to fine silt.
The average grain size for this core varied from 5.6 to 8.0 @
with an average of 6.7 @, presenting silty texture (Table 2).
The sedimentation rate was estimated at 0.14 cm/year, ob-
taining records of 157 years BP (Table 1).

The P-wave values ranged from 1485 to 1504 m/s
(average 1495 m/s and standard deviation of 5.5 m/s). This
core presented lower P-wave values when compared with
BCCF10-01. The porosity data ranged from 53 to 74%

Mean grain size (@)

8.0 1480

Cruz et al.

with an average of 65% and standard deviation of 5.2%.
Porosity values along the core presented few oscillations
increasing toward the top. The gamma-density ranged from
1.4 to 1.8 g/cm’ with a mean of 1.6 g/cm?® and standard
deviation of 0.08 g/cm? (Figure 3).

The content of TOC for this core varied from
1.4% to 2.1% (average 1.7% and standard deviation of
0.15%). These values were kept constant with high values
throughout the core. The water content varied between 37%
and 48% (average of 43% and standard deviation of 3.3%),
increasing toward the top (Figure 3).

P-Wave (m/s) Porosity (%) TOC (%)

1490 1500 1510 40 50 60 70 80 1.0 1.5

Water Content (%)

2.5 35 40 45 50 55

Deplh (cm)

Figure 3

Mean grain size (9), P-wave velocity (m/s),
density (g/cm?), porosity (%), total organic
carbon (%), and water content (%) profiles

for BCCF10-04 core.

£

The core BCCF10-09, located in the central area of the
mud facies, recovered 21 cm of sediment, consisting of fine
particles, ranging from medium to fine silt. The average grain
size for this core varied from 5.9 to 7.7 ¢ with an average
of 6.6 @ and silty texture (Table 2). The sedimentation rate
estimated for this core was 0.18 cm/year, obtaining records
of 117 years BP (Table 1).

The P-wave values for this core ranged from 1400 to
1404 m/s (average of 1403 m/s and standard deviation of
0.9 m/s), obtaining the lowest P-wave between the analyzed cores.

The acoustic propagation near the top and the base of
the cores analyzed was below the benchmark of P-wave,

3.3. Core BCCF10-09

0

—o—Porosity
—e—Density

s

even with no debris that could cause the scattering of the
signal. This was due to the proximity to the seal cap which
may have caused the loss of water in the sample (Figure 4).

The porosity values ranged from 65 to 77% with an av-
erage of 71% and standard deviation of 3.9%, increasing their
values along the profile. The gamma-density values ranged from
1.41 to 1.62 g/cm® with an average of 1.52 g/cm?® and standard
deviation of 0.06 g/cm? (Figure 4).

The content of TOC ranged from 0.88 to 2.36% (av-
erage 1.6% and standard deviation of 0.32%) and water
content ranged from 39 to 57% (average 48 % and standard
deviation 4.3%) (Table 2).

14 6 1.8 2
Density (g/cm’®)

@

=)

Figure 4

Depth (cm)

Mean grain size (¢), P-wave velocity (m/s),
density (g/cm?), porosity (%), total organic
carbon (%), and water content (%) profiles

@

Mean grain size (¢) P-Wave (m/s) Porosity (%) TOC (%) Water Content (%)
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for BCCF10-09 core.
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3.4. Core BCCF10-13

The nearshore core BCCF10-13 recovered 11 ¢cm of
sediment, in which 80% of the core presented coarse silt
with recovered 11 cm, having predominantly coarse particles,
approximately 80% of the core presented coarse silt with grain
size ranging from 5.0 to 5.6 @ and 20% of medium silt with an
average of 6.3 ¢ (Table 2). The sedimentation rate for this core
was calculated as 0.31 cm/year, recording 34 years BP (Table 1).

High P-wave values were present throughout the core,
ranging from 1454 to 1525 m/s (average 1511 m/s and
standard deviation of 19.8 m/s). Gamma-density values for

Mean grain size (¢) P-Wave (m/s) Porosity (%) TOC (%)

4.0 5.0 6.0 7.0 1440 1480 1520 1560 58 63 68 73 0.5 1.0

core BCCF10-13 ranged from 1.51 to 1.74 g/cm’ (average
1.61 g/cm? and a standard deviation of 0.07 g/cm?), decreas-
ing toward the top. The porosity data ranged from 58% to
71% with an average of 65% and standard deviation of
4.6 (Figure 5).

The TOC showed lower values than the other cores,
ranging from 0.6 to 1.3% (average 1.02% and standard
deviation of 0.18%). The water content ranges from 35
to 45% (average 39.9% and standard deviation of 3.4%)
(Figure 5).

Water Content (%)

1.534 39 44 49

0

24

IN

—0—Porosity

Depth (cm)
o

—*—Density

3

=)

15 16 17
Density (g/cm?)

Figure 5

Mean grain-size (¢), P-wave veloci-

ty (m/s), density (g/cm?), porosity (%),
total organic carbon (%), and water con-
tent (%) profiles for BCCF10-13 core.

3.5. Relation between the physical properties of sediments

The relation between the physical properties of
sediments may show a little overview of the sedimentary
environment in which the sediment was deposited. The
P-wave velocity showed a significant correlation with
mean grain size (p>0.05, r=-0.48) (Figure 6). The relation
between P-wave and porosity showed a negative correla-
tion (r=-0.62), indicating that the higher the porosity
the lower the P-wave (Figure 6). The porosity is defined
as the volume of the void filled with water; thus, the
relationship between water content and P-wave follows
the same pattern as set forth above, obtaining a negative
correlation (r=-0.75), in which the increased content of
water, due to the increased porosity of the material, pro-
motes the reduction of P-wave (Figure 6).

Geochimica Brasiliensis 27(1): 1-12, 2013

The water content of the sediment has a strong cor-
relation with the sediment porosity, obtaining a positive
correlation (r=0.77). Thus, finer sediments (as clays) have a
higher capacity of liquid retention, which makes the relation-
ship between water content and average grain size positive
(r=0.51) (Figure 6).

The organic carbon has a profound effect on the
physical properties of the sediment, which can adhere to
fine grains, such as clay, and increasing the capacity of
water absorption of the material. Thus, the TOC ratio
and average grain size are positive correlated (r=0.62),
being higher when the grain size decreases. A positive
correlation is also observed between TOC and water
content (r=0.34) (Figure 6).
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4. DISCUSSION
4.1. P-wave profiles

P-wave profile varies according to the sediment type. The
records of the highest values of P-wave velocity occurred in
coarser textures (BCCF10-01 and BCCF10-13), while sediments
containing silt and clay (BCCF10-04 and BCCF10-09) showed
lower propagations velocities. Similar behavior was found by
Hamilton (1979) and Kim et al. (2001), showing high velocities
(1500 to 1600 m/s) on coarser textures. In upwelling systems
as in California, Wang et al. (1995) showed that the variation
of P-wave with the grain size is due to difference in geoacoustic
energy of the sediments. Thus, layers with high silt content have
lower geoacoustic energy than homogeneous sandy-silt layers.

Water Content (%)

Mean grain size (¢)

The cores with lower water content and higher grain
size (Table 2), as BCCF10-01 and BCCF10-13, have a wide
range of P-wave velocity, while sediments with higher con-
centrations of water and fine texture are homogeneous and
less susceptible to changes in its propagation. The sound
propagation velocity in seawater is around 1400 m/s; thus,
the greater the water content the lower the P-wave velocity
(Figure 6) (Hamilton 1979). Thus, the grain size and water
content determine the acoustic properties of marine sediment
through changes in density and porosity of the material
(Kim et al. 2001).

Geochimica Brasiliensis 27(1): 1-12, 2013
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4.2. Porosity

In marine sediment, porosity may vary from 35%
to 90% (Hamilton & Bachmann 1982). In upwelling
systems, such as the Peru-Chile, the porosity is strongly
affected by the organic content due to the high produc-
tivity, which provides an increase in water content of
sediment (Brusch & Keller 1981).

The presence of clay in marine sediment also facil-
itates the water retention, as they may be flocculated
by electrolytes, adsorbing ions, and organic matter,
making them more plastic (Krauskopf KB 1972).
Therefore, clays can affect the electrical balance of
sediment absorbing water and changing the degree
of sediment consolidation (Hamilton 1970). Thus, on
fine grain cores (BCCF10-04 and BCCF10-09) P-wave
propagation tend to slow down (Figure 6), due to the
increase of water content and low elastic compression
of the sediment (Maa et al. 1997).

In upwelling areas, the abrupt reduction in the
P-wave propagation is due to the change in the de-
gree of consolidation generated by the local dynamic
(Mienert & Schultheiss 1989). Despite the proximity
of cores and similar texture, the BCCF10-04 presents

4.3. Organic Carbon

In marine sediments, the accumulation of organic
carbon is dependent on the productivity, microbial degra-
dation rate, and the oceanographic conditions (Barcellos
& Furtado 1999). Permanent pycnocline has been consid-
ered recently as important component holding more than
50% of carbon release to the atmosphere, in centennial
timescale (Wakelin et al. 2012). In upwelling regions,
the pycnocline dynamic oscillation may be responsible
for the high carbon contribution to the sediment. The
increase in the accumulation rate may also occur by
the proximity of coastal areas, particularly in regions
where there is upwelling of deep waters (Brusch & Keller
1982). Thus, in Cabo Frio, a synergy can occur between
the oscillation of pycnocline, due the SACW upwelling,
and the proximity to the coast favoring the accumulation
of carbon mainly in the more central sites of the shelf.

The organic carbon content is a good indicator of the
abundance of organic matter in marine sediments (Meyers
1997, 2003), being associated with fine sediment. The or-

4.4. Regional Dynamic

Comparing the cores of the mud facies, a separation
of areas with different sediment input and dynamics was

Geochimica Brasiliensis 27(1): 1-12, 2013

porosity and water content lower than BCCF10-09. This
may occur due to the lower sedimentation rate found
in BCCF10-04, which results in high compaction and
low water absorption.

In BCCF10-01, low porosity between 15 and 8 cm
occurs predominantly by fine particles mixed with fine
sand. The spaces between sand grains are filled by silt and
clay (abundant in the study area), reducing the porosity
due the decrease of the pore spaces. However, from 8 cm
to the top, the presence of sand makes the water enter
easily between the grain, increasing the permeability and
therefore porosity. The BCCF10-13 presents sand texture
along the profile, which also shows this increase in po-
rosity from bottom to the top (Figure 5). Furthermore,
high sedimentation rate hinders the consolidation of the
sediment, resulting in high water content and porosity,
particularly in the upper layers.

Thus, high water content and porosity are associated
with the texture of grains and the presence of organic mat-
ter can influence on sediment consolidation as proposed
by Busch & Keller (1981) for the Peru-Chile upwelling
system as also observed in Cabo Frio upwelling system.

ganic matter combined with clay and/or mineral particles
decreases its exposure time to degradation in the water
column, promoting good preservation in the sediment
(Mccave 1984). This association of fine texture with the
organic content can be observed in the cores BCCF10-
04 and BCCF10-09, which have a predominance of fine
grains and high organic carbon content (Figure 6). The
organic matter adhered to the fine grains allows greater
absorption of water, affecting the structure and the con-
solidation of the sediments, due to the change in porosity
and density. Furthermore, the interaction between organic
carbon and the ability in absorption of water may explain
the lower values of P-wave velocity in the core BCCF10-09.
These central cores have values of organic carbon
50% greater than the BCCF10-01 and BCCF10-13. The
lower carbon content observed on the inner and outer
cores may be associated with high sedimentation rates
(Tyson 1995) and grain-size difference (Hass & van
Weering 1997) as well as hydrodynamics of the area.

noticed. The cores BCCF10-04 and BCCF10-09 (Table 2),
located in the central portion, showed lower P-wave average



than the cores BCCF10-01 and BCCF10-13. This differenti-
ation indicates different oceanographic and sedimentological
regimes within the same depositional system.

The horizontal transport of particles is generated by
the current offset, which promotes zones of preferential
deposition. The shape, size, and weight of particles de-
termine their residence time in the water column and the
transport type. Thus, fine particles are transported in sus-
pension move away from the coast, being redistributed by
aregional scale current (Muehe & Carvalho 1993). Thus,
the decrease in sediment grain size with the increasing
coastal distance can be related to the lower energy influx
on the seafloor. However, on the inner shelf of Cabo Frio,
the sedimentation is mainly determined by the Brazilian
Coastal Current (Souza & Robinson 2004), which is
NS oriented; the continental shelf allows this current to
move closest to the coast. The sedimentary processes on
the outer shelf are influenced by BC, which flows south-

S. CONCLUSION

Through the physical properties of the sediment de-
posited on centennial time scale, it was possible to sepa-
rate the four cores in two groups. The first group consists
of the inner and outer shelf cores, which are characterized
by the presence of silty sand and high P-wave velocity. The
second group, formed by the mid-shelf cores, is characterized
by the predominance of silt, high organic input, and porosity.
The presence of coarser sediments in the first group indi-
cates the contribution of terrigenous sediment. This material
is potentially carried by coastal currents that promote the
deposition preferably nearshore. Furthermore, the abrupt
change of the coast line (N-S for E-W) promotes the bifur-
cation of coastal current, causing offshore deposition.
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