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Riverine organic matter characterization using sterols as biomarkers in two
Brazilian small watershead, Macacu and Caceribu rivers, RJ, Brazil
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The analysis of sterols in sediments of rivers aims to
identify possible sources of organic material coming
from the drainage basin as well as infer the diagenetic
processes suffered by these materials during transport
and deposition. Added to those sources, changes in
land cover by human activities have introduced large
amounts of anthropogenic organic compounds. This
work presents results on the following sterols: copros-
tanol, cholesterol, cholestanol, colestanona, campes-
terol, stigamasterol, B-sitosterol, ergosterol and stig-
mastanol in ten sampling stations of river sediments
spread in Macacu and Caceribus river basins during
the rainy and dry seasons of the year 2010. Spatial and
seasonal distributions of sterol concentrations in Cac-
eribus and Macacu rivers showed the predominance
of sitosterol and estigamastanol. Both come from
plant debris carried from the watershed soils to the
main rivers through runoff. In the dry season, samples
from the final stretch of the drainage basin present
markers of faecal origin (coprostanol) and decom-
position processes from bacteria (cholestanol) and
fungi (ergosterol) microorganism. These occurrences
indicated an increased organic load with simultane-
ous increase in decomposition activity. Using Princi-
pal Component Analysis (PCA), we can show that the
first axis is controlled by the parameters related to

processes while the second axis is related to distinct
sources. A polar projection of the samples showed
scores ordination in four groups. The first group con-
tain the largest number of samples with low sterols
concentrations, indicating an environment with high
hydrodynamic and transport. A second group repre-
sented by higher values of sterols can be character-
ized by depositional environments. Both groups have
a predominance of terrigenous plant sterols. A third
group is characterized by sterols under domestic sew-
age influence, distinguishing samples with high faecal
contamination with those just under of low influence.
A fourth group displays high values of ergosterol, a
compound present in the fungi biomass, tracing or-
ganic matter decomposition. Using this approach we
conclude that stations along the main channel of Cac-
eribu River were characterized by seasonal variability,
alternating terrigenous sources predominance, from
plant material during rainy season, with a more fae-
cal influence during the dry period. The Macacu River
presented higher transport characteristics and a mix of
terrigenous material and waste sources, despite of low
faecal sterols concentrations. It is noteworthy that fae-
cal contamination was observed mainly during the dry
period and low values of bacterial sterol (colestanol)
indicate recent contamination by sewage.
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