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1. INTRODUCTION

Several studies concerning the Holocene historfjost-savanna dynamics in Amazonia,
mainly based on pollen, spore and isotopic datdicate that during the early and mid-
Holocene the savanna occupied a much larger arebalpy in response to a drier climate.
During the late Holocene, arboreal vegetation be&camore prominent due to the return of
more humid climate conditions, most likely simitarthose prevailing today (e.g. Pessenda et
al., 1998; Behling and Costa, 2000; Pessenda ge2@0b4). However, vegetation changes
occur on a variety of scales, both temporal andiapaand not all such changes are
necessarily due to climate variation. Plant sugoea$ stages and natural morphological
changes inherent to the depositional sedimentayr@miment make interpretation of the
pollen record complexTherefore, facies analyses, mineralogical, chemiaC, 5°N and
C/N records must be used in conjunction with poleerd spore data since they provide
powerful information relating to sedimentary praes siliciclastic and organic matter
sources and vegetation patterns which allow thatism of climatic signals from nonclimatic
noise and permit a better interpretation of themmbcesses acting on vegetation changes
(e.g. Miall, 1992; Boutton et al., 1998). This wopkesents a detailed description of a
sediment core using sedimentary facies, mineradhgithemical, pollen, sporé’C, 5*°N
and C/N data as well as radiocarbon dates of lanastieposits located near the Tocantins
River in northern Brazil. The goal is to identifyda discuss the relationship between the
vegetation change patterns and the deposition&krayassociated to the climatic changes
recorded during the Holocene in the Amazon.
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2. MATERIALS AND METHODS

The study site is located near the town of Mardigyween the Itacailnas and Tocantins
Rivers. The geology is mainly represented by ArohHeeoterozoic igneous and
metasedimentary rocks of the Itacailinas and AragBelt (Abreu, 1978). A lower segment
of the Parnaiba Basin occurs as Cretaceous depdsite Itapecuru Group (Rossetti and
Truckenbrodt, 1997). These deposits are overlaidHblpcene alluvial sediments near the
main river courses. The flora is represented byseesnd open ombrophylous forest with
canopy higher than 30 m. The sediment core wastaka depth of 100 cm using a Russian
Sampler in a small floodplain lake (hereafter demated Lake Marab4, LM) surrounded by
freshwater vegetation in the vicinity of the towhMaraba and the Tocantins Riv&acies
analysis included descriptions of color, lithologgxture and structures. The mineralogical
identification was conducted by X-ray powder diffian, using a PANalytical diffractometer
model PW 3040, with records interpreted using XtRéighScore 2.1 software with ICDD.
The chemical composition was reported on 0.2g saraphlyzed by ICP-OES following a
Lithium metaborate/tetrabortate fusion and dilutérin digestion on Acme Analytical
Laboratory. The data similarity analysis was pemed by Single Linkageand Pearson
product-moment correlation coefficient. Pollen apwre,5'°C, 5'°N and elementar C and N
(C/N) analysis were conducted by Colinvaux et 390) and Pessenda et al. (2004) standard
methods. Two bulk samples of ~ 2g each were andlipzeAccelerator Mass Spectrometry
(AMS) at the University of Erlangen (Nurnberg, Gamy).

3. RESULTS AND DISCUSSION

The sediment core consists of massive to crossaketd sand and laminated mud, with peat
material in the upper segment. These lithologiespartially organized into a fining upward
sequence. Furthermore, mineralogical, chemicaleppbkpore5'C, §'°N and C/N records
were added to facies characteristics in order fmel@ne facies associatiof(ft-off lake -
upper deposit — CQLFigure 1).
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Figure 1. Schematic representation of successivasgsh of sediment accumulation and
vegetation change in the study area, accordingjrtate and lake fluctuations in a stationary
floodplain.
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The integrated data allowed the identification lmiee main phases of vegetation dynamics
and lake-level fluctuations at the study site (IFegll). During Phase 1 (>~9600 cal yr B.P.),
as the deposition of sand by traction decreasedcithnnel was being disconnected from its
main course. The relationship betwe&HC and C/N indicates a strong contribution of
terrestrial woody species. Presumably, this orgamatter is a product of the reworking of
material from the margin of the channel. During $#had (~9600 to 5320 - 4970 cal yr B.P.),
the depression formed by the abandoned channeiilmatetd to water accumulation and very
low energy flows (Figure 1). It allowed the depmsitof mud from suspension. The input of
siliciclastic mud ceased and autochthonous orgaraterial became prevalent starting from
~6400 cal yr B.P. Surrounding the lake, herbaceegstation dominated and the bin&fyC
and C/N reveals an increase in the contributionfreShwater DOC. Moreover, the
development oMauritia palm swamps around the lake is likely related ts@in lake water
level (e.g. Mayle et al., 2000). Phase 3 (53207%&al yr B.P. until the present) marks the
return of wetter conditions allowing the expansadrierns and arboreal plants (Figure 3). The
increase in POs suggests the presence of illite and adsorptiorphadsphorous on clay
minerals. The preservation of pyrite indicates #tagnant water and reduced conditions were
established in conjunction with the increase irstikgater organic matter input, as evidenced
by greater total C and N and the relationship bem@&°C and C/N. The cut-off lake
maintains a concave morphology that allows the medation of stagnant water and mud
sediments. Considering the current study, the éwosluof Lake Maraba through its
abandonment and filling according to the local ¢bons of hydrodynamics, geochemistry
and vegetation may have followed a natural devetagmHowever, when considering the
temporal correlation between the phases of lakeldpment and the paleoclimatic records
from the hinterland and littoral of the Amazon @uyie.g. Pessenda et al., 1998; Behling and
Costa, 2000; Pessenda et al., 2004), it is reatotalnighlight the climatic influence on the
energy flow of the Tocantins River, and conseqyeoti the process by which its channels
were abandoned.

4. Conclusion

The interproxy records of the lacustrine depoddvetd the identification of three phases of
sediment and organic matter accumulation assoctatedjacent vegetation changes during
the Holocene: Phase 1 (>~9600 cal yr B.P.), whaen ¢hannel was gradually being
disconnected from its main course, accumulatinguuiggmatter from terrestrial trees; Phase 2
(~9600 to 5320 - 4970 cal yr B.P.), during whitle tvery low energy flows allowed the
deposition of autochthonous organic mud from susipen Herbaceous vegetation and
Mauritia palm swamps dominated, followed by an increastencontribution of freshwater
DOC to the lake; Phase 3 (5320 - 4970 cal yr Brfl the present) marks the return of wetter
conditions characterized by the expansion of feansl arboreal plants, and increased
freshwater organic matter inputs into the lake watioxic water conditiond.ikely, peat
formation and wetland development at Lake Marabéuwed through the interaction of
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geomorphologic changes following the natural fgliprocess of an abandoned channel, under
relatively dry and wet climate conditions during tHolocene.
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