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Abstract.  The reconstruction of the Holocene paleoenvironment in the Bojuru region, southern 
Brazil, was based on data from seismology, geochronology, sedimentology and palynology, and 
diatom analysis. Two absolute ages by 14C method were obtained (7370 ± 150 yr BP and 9400 ± 
140 yr BP). Six stages of paleoenvironmental development were identified in the Bojuru region. 
Marine  palynomorphs  (acritarchs,  dinoflagellates),  and  marine  and  estuarine  diatoms  are 
frequently observed in muddy sediments deposited during the Holocene. Analysis of the seismic 
records  revealed  a  prominent  paleochannel  buried  near  the  Bojuru  town.  The  main  channel 
incision was related to the last regressive event of the Late Pleistocene.  During the Holocene 
transgression, this paleochannel was filled up with fluvial, estuarine and marine sediments. The 
integrated  analysis  of  the  different  data  reveals  that  the  Barra  Falsa  geomorphologic  feature 
resulted from a former paleochannel that connected the Patos Lagoon and the Atlantic Ocean.
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1. Introduction

The  present  physiography  of  the  Rio 
Grande do Sul (RS) coastal zone is mainly 
the result of processes related to Quaternary 
high-frequency  glacio-eustatic  sea-level 
oscillations (Villwock et al., 1986; Villwock 
and Tomazelli, 1995; Corrêa, 1996).

Coastal deposits and various associated 
subfossils  are  commonly  used  for 
reconstruction  of  history  of  the  sea-level 
changes.  The  application  of  different 
palynomorphs,  found  in  coastal  sediments, 
predominantly  cysts  of  marine 
palynomorphs  (cysts  of  acritarchs  and 
dinoflagellates),  and  microforaminifera 
linings,  is  useful  to  estimate  sea-level 
oscillations. Usually, an increase in marine 
palynomorphs  in  corresponding  sediments 
resulted from the rise of the sea level and led 
to  an  increase  in  salinity  of  the  coastal 
aquatic  environments.  Other  microfossils 
important  for  paleoreconstruction  are 

diatoms  and  silicoflagellates,  whose 
distribution  is  strongly  determined  by 
ecological  characteristics  of  the 
environment, including salinity, pH, etc. The 
paleoenvironmental  and  paleoclimatic 
characteristics of the RS coastal plain during 
the  Holocene,  inferred  from  palynological 
data,  were  reported  in  several  articles 
(Lorscheitter,  1984;  Cordeiro  and 
Lorscheitter,  1994;  Lorscheitter  and 
Dillenburg, 1998; Medeanic et al., 2001). 

The  sediments  deposited  in  the  RS 
coastal  plain  have  been  investigated  by 
different  methods,  including  seismic, 
paleontological,  sedimentological  and 
geochronological  (Weschenfelder,  2005). 
Such  a  multidisciplinary  approach  has 
shown  good  results  concerning  the 
paleoenvironmental reconstruction of the RS 
coastal zone (Weschenfelder et al., 2004).

This  work  presents  a  multidisciplinary 
study  focusing  on  the  Holocene 
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paleoenvironmental changes occurred in the 
Bojuru region, southern Brazil (Fig. 1).
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Figure 1. Location of the study area.

2. Methods

A  high-resolution  (3.5  kHz)  seismic 
survey was conducted in the Patos Lagoon 
(Fig.  1).  The  equipment  used  for  the 
acquisition  of  the  seismic  data  was  a 
GeoAcoustics subbottom  profiler  system, 
consisting of a  Geopulse 5210A receiver, a 
Geopulse 5430A  transmitter,  a  Geopulse 
132B  4-mount  transducer  array,  an  EPC 
GSP  1086  graphic  recorder,  a  GeoPro 
processor  system,  and  a  seismic  data 
acquisition  software.  The  transducer  was 
mounted  on  the  side  of  the  hull  of  the 
research  ship  LARUS (FURG).  The  seismic 
dataset was saved in analogical and in SEG-
Y digital formats.

A 25.2-m long core (Bojuru 2 - B2) was 
drilled on the prolongation of the Barra Falsa 
channel (Fig. 1). The characterization of the 
sediments comprised the color (according to 
the GSA rock color chart), texture, structure, 
and organic matter content. Two radiocarbon 
ages  by  14C  were  performed  by  Beta 
Analytic  Inc.  (Miami,  USA).  Organic-rich 
clay and muddy sediments (total 14 samples) 
from  the  core  B2  were  collected  for  the 
study  of  palynomorphs  and  diatoms.  The 
chemical treatment of the samples followed 
Faegri and Iversen (1975). The summarized 
data  obtained  from  core  B2  are  shown  in 
figure 3. 

3. Results and Discussion

3.1. The seismic records
The  study  of  the  seismic  records 

focused  on  the  identification  of 
paleochannels  in  the  Bojuru  region.  The 
interpretation  of  the  records  was  based  on 
the  configuration  of  the  seismic  reflectors, 
according  to  concepts  established  by 
seismostratigraphy (Mitchum et al., 1977).

Part of the seismic section recorded next 
to the town of Bojuru shows the presence of 
a large paleochannel feature. We believe that 
this  paleochannel,  shown  in  the  seismic 
record of figure 2, refers to the former ‘Barra 
Falsa’ channel. Therefore, the ‘Barra Falsa’ 
paleochannel may be interpreted as a former 
inlet  that  connected  the  Patos  Lagoon  and 
the  Atlantic  Ocean  (Toldo  et  al.,  1991; 
Weschenfelder  et  al.,  2004).  As  seismics 
show, the buried ‘Barra Falsa’ paleochannel 
is  about  1.5  km wide and the sedimentary 
filling is at least 20 m thick. The lowermost 
channel  fill  seismic  facies  is  basically 
formed  by  lateral  accreting  facies,  present 
along  the  entire  channel.  Discontinuous, 
weak  and  strong  reflectors  delineate 
mounded onlap, prograded, and complex fill 
reflection patterns onlapping the underlying 
unconformity. These facies are interpreted as 
fluvial  (inset  a).  Laminated  to  acoustically 



transparent  channel  fill  seismic  facies 
delineate  a  mounded  onlap  fill  reflection 
pattern.  These  facies  are  interpreted  as 
estuarine  transgressive  sands  (inset  b). 
Seismic  facies  of  inset  c and  inset  d are 
similar.  These  sediments  are  interpreted  as 
estuarine  and  marine  in  origin,  and  were 
deposited during marine transgression.  The 
final  sedimentation  episode  is  marked  by 
acoustically  laminated  deposits  onlapping 
the  underlying  unit  (inset  e)  at  very  low 
angle.  These  deposits  are  interpreted  as 
lagoonal sediments.

3.2. Core Bojuru 2 (B2)
Analysis  of  core  B2  allowed  the 

identification of five lithologic horizons (A 
to E). The absolute age of one sample from 
horizon A and another from horizon D were 
9400 ± 140 yr BP and 7370 ± 150 yr BP, 
respectively.

Based on the lithologic characteristics of 
the  sedimentary  horizons,  and  data  on 
palynomorph  and  diatoms  distribution,  six 
stages  of  environment  development  are 
envisaged in the Bojuru region (1 to 6).

Stage  I-  corresponds  to  horizon  A. 
Palynological  data  indicate  that 
sedimentation occurred under conditions of 
high salinity due to marine influence. It was 
probably a shallow basin influenced by both 
ocean  and  freshwater  influxes.  The  rare 
marine  diatoms (Coscinodiscus)  and 
acritarchs (Micrhystridium)  are evidence of 
marine  influence.  The  relatively  abundant 
pollen  and  spores  of  terrestrial  plants  are 
indicative  for  vegetation  spreading  not  far 
from the core site.  The brackish-water and 
salt  marshes  are  confirmed  by  relatively 
frequent  spores  of  Azolla  filiculoides,  and 
pollen  of  xerophylous  and  halophylous 
plants  (Chenopodiaceae,  Cyperaceae,  etc.). 
The  presence  of  dunes  is  indicated  by 
relatively  abundant  pollen  of  Poaceae, 
Chenopodiaceae  and  Asteraceae.  A 
significant quantity of spores and hyphae of 
fungi,  and  of  several  pollen  of  arboreal 

plants may have been brought from adjacent 
land  by  freshwater  influxes.  The  various 
fungal  spores  and  hyphae,  and  especially 
Rhizophagites  soil  fungi,  may justify  some 
periods of drying out of that shallow basin. 
The  marine  influence  was  probably 
occasional and had an oscillatory character.

Stage II- a sand package in horizon  B 
characterizes  this  stage.  Its  presence 
overlying  estuarine  sediments  indicates  a 
period of  deposition of  transgressive sands 
in the course of sea level rise.

Stage III- corresponds to the lower part 
of horizon C. Palynomorphs and diatoms are 
rare.  The  relatively  abundant  pollen  and 
spores  of  terrestrial  plants  are  evidence  of 
wetland spreading consisted of abundant and 
diverse ferns and mesophylous grasses. The 
increase in humidity of subtropical  climate 
was a reason of forest expansion. 

Stage IV- corresponds to the upper part 
of  horizon  C.  The  significant  increase  in 
brackish-water  (Paralia  sulcata and 
Terpsinöe)  and  marine  diatoms 
(Actinoptychus,  Coscinodiscus,  Triceratium 
favus) is indicative for a major sea-level rise. 
The decrease in  pollen and spores  may be 
related  to  an  increase  in  amplitude  of  the 
sea-level  rise  and  an  augmentation  in  a 
distance  between  sedimentation  basin  and 
coastal land. The poor preservation of many 
palynomorphs  may  be  the  result  of  their 
redeposition during the marine transgression.

Stage V- corresponds to horizon D. The 
predominance  of  marine  diatoms  and  their 
taxonomic  variety  may  be  related  to  the 
maximum  transgression.  Dunes  and 
intertidal  marshes  were  spread  on  the 
neighboring lands.

Stage VI- corresponds to horizon  E. It 
is consisted of fine sands deposited in the RS 
coastal  plain  after  the  maximum 
transgressive event of the Holocene.

The above described six stages delineate 
the general environmental conditions in the 
Bojuru region during the Holocene. Stages I 
to  III are  related  to  a  depositional  setting 



influenced  by  both  the  ocean  and  the 
freshwater  influxes.  The  occasional  and 
oscillatory  marine  influence  may  be 
indicative of an estuarine channel. In stage 
IV, the influence of marine water increased, 
indicating  a  significant  sea-level  rise  and 
drowning  of  the  estuarine  channel.  The 
predominance  of  marine  diatoms  and  their 
taxonomic variety in horizon D are possibly 
indicative for the sea level highstand period. 
Stage  V represents  the  maximum 
transgression.  Stage  VI corresponds  to  a 
subsequent regressive phase when the inlet 
channel was closed.

3.3. Seismics and core data integration 
A correlation between seismic data and 

stratigraphic  log  relates  the  seismic  and 
depositional  facies  filling  up  the  former 
Barra  Falsa  channel.  An  evolutionary 
sequence of the Barra Falsa paleochannel is 
proposed.

The  sea  level  fall  during  the  last 
regressive  event  of  the  Late  Pleistocene 
excavated  the  deep  and  wide  ‘Barra  Falsa 
incision’.  During  the  subsequent  marine 
transgression this channel was drowned and 
infilled  by  fluvial,  estuarine  and  marine 
sediments.

The basal unit corresponds to the early 
stage  of  the  sedimentary  infilling  of  the 
channel.  The  deposition  of  the  lowest 
lithological horizon  A (stage  I) was related 
to  the drowning of  the drainage system of 
the  Bojuru  region  by  a  rising  sea  level 
around  9400  yr  BP.  The  communication 
between the Patos Lagoon and the ocean was 
established  through  a  paleochannel.  The 
high  salinity  is  confirmed  by  marine 
palynomorphs  (acritarchs,  dinoflagellates) 
and  some  marine  and  brackish-water 
diatoms.  The  relatively  high  frequency  of 
terrestrial palynomorphs may indicate on the 
proximity of land where brackish-water, salt 
marshes,  and  dunes  were  spread.  The 
climate was subtropical and relatively dry.

 The  middle  units  correspond  to 
estuarine  and  marine  deposits  related  to  a 
transgressive sea level. Horizon B represents 
transgressive sands deposited in a rising sea 
level scenario (stage  II), which in turn was 
overlaid  by  deeper  water  sediments  of 
horizon C (stage III and IV).

The upper unit corresponds to sediments 
related to  the  transgressive  maximum. The 
deposition of muds occurred in conditions of 
the deepening of the water column. The clay 
horizon  D (stage  V),  characterized  by  an 
absolute  predominance  of  marine  diatoms, 
microforaminifera,  and  dinoflagellates,  was 
deposited in  an estuarine to  marine setting 
around  the  sea  level  highstand.  The  low 
frequency of pollen and spores of terrestrial 
and aquatic plants was probably related to a 
longer  distance of  the  shore land from the 
sedimentation  setting.  The  climate  during 
that stage was warmer and more humid than 
during the previous stage IV.

 The  seismic  record  is  topped  by 
lagoonal sediments related to the subsequent 
regressive phase. The sand horizon E (stage 
VI), which ends the depositional sequence in 
the Bojuru region, is related to sedimentary 
processes of this phase.

Several  Late  Quaternary paleochannels 
have  been  recently  mapped  in  the  Patos 
Lagoon region (Weschenfelder et al., 2005), 
which have probably developed in the same 
evolutionary sequence just described.

4. Conclusion

The environmental reconstruction of the 
Bojuru  region,  based  on  core  data  and 
seismic  records,  has  a  methodological 
character  and  shows  the  integration  of 
different  analyses  for  the  purpose  of 
paleoenvironment  reconstructions  in  the 
coastal zones.

The newly acquired seismic data allow 
us  to  conclude  that  the  geomorphologic 
feature Barra Falsa represents a former inlet 
connected the Patos Lagoon and the ocean.



The  five  horizons  and  six  stages 
identified in core B2 are related to the sea-
level  changes,  climatic  oscillations  and 
coastal barrier-inlet development.

A general evolutionary sequence of the 
Barra Falsa paleochannel may be proposed 
based on the integration of core and seismic 
data. The channel was incised during the last 
regressive event  of the Pleistocene.  During 
the  subsequent  transgression,  the  channel 
was  drowned  and  infilled  by  fluvial, 
estuarine  and  marine  sediments.  The  basal 
unit  corresponds  to  fluvio-estuarine 
sedimentary  infilling  of  the  channel.  The 
middle  units  correspond  to  estuarine  and 
marine deposits related to the transgression. 
The upper unit corresponds to sediments of 
the transgressive maximum. The closure of 
the Barra Falsa channel was caused by the 
sedimentary  processes  related  to  the 
transgressive peak and subsequent regressive 
phase of the Holocene.
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Figure 2. Seismic record near the Barra Falsa channel. Location of the seismic line shown in figure 1. Depths to 
water surface in two-way traveltime (TWT), in milliseconds (ms).
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Figure 3. Lithologic composition, organic matter (OM), palynomorphs, diatoms in the samples from the core B2.


