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Abstract

Measurements of net 20'Hg methylation potencials were made in a set of floodplain lakes of the Tapaj6s
river, Brazilian Amazon, on roots of the floating macrophyte Paspalurn sp. during the wet and dry
seasons. Water physico-chemical parameters and C, N, and C and N isotopic ratios on root -associated
periphyton were also determined. We confirmed the high Hg methylation potencials in roots of Paspalurn
sp. and other macrophyte species (up to 22%) but observed that the intra and inter-lake variations in root
methylation potencials are high, even when sampling one single macrophyte species. Correlations
between Hg methylation in roots of Paspalurn sp and other measured parameters are low, possibly due to
the limited data set available so far. Other tracer techniques have been recently introduced in this study,
such as measurements of bacterial activity estimated by tritiated leucine uptake and sulfate-reduction
measurements 35 S04 uptake, and it is expected that they will contribute to the understanding of the
environmental parameters controlling Hg methylation in the studied water systems.

1. INTRODUCTION

In the frame of a collaboration project between UFPA, UQaM and UFRJ, supported by IAEA
203and IDRC/Canada, Hg net methylation and a set of biogeochemical parameters were

determined in macrophyte roots and other samples in floodplain lakes of the lower Tapaj6s
river. This sector of the river is situated downstream the very active Tapaj6s gold mining
region and consequently its recent river and lake sediments show a clear Hg enrichment.
Three sampling stations were established in each lake, with different degrees of terrigenous
run-off influence, macrophyte and periphyton biomass. At each station methylation essays
were performed on macrophyte roots. Periphyton density and biogeochemical parameters
such as C and N isotopic ratios, chl a and others are determined on each periphyton sample to
determine te nature and origin of periphyton and the influence of these parameters on Hg
methylation.

The present report covers the activities performed since the last report, dated July 2000. This
last report described the study areas and objectives and the results from the first campaign in
May 2000 (end of the rainy season). We describe here the results ftom the second campaign
in January 2001, corresponding to the dry season. A third field campaign was recently made
(dry season, September 21 to October 3 rd 2001) and will be briefly described.
Field work was done in collaboration with the Federal University of Pard, Brazil (UFPA) and
Universit6 du Quebec Montr6al (UQAM) and periphyton analysis is also performed at
UQAM. The other participant teams are studying Hg and MeHg bioaccumulation in local
food-webs and Hg behaviour in soils of watersheds of the studied lakes and it is expected that
the synthesis of all these data (including the ones from this sub-project) may shed some light
on the land-lake exchanges and their role on MeHg production and bioaccumulation.
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2. METHODS

Hg methylation potencials are measured by means of a simplified radiochernical technique
consisting of in-situ sample incubation with low amounts of 203Hg2+ and extraction of formed
Me 203 Hg in toluene and quantification by liquid scintillation counting (Guimaraes et al, 1995).
This method was compared to distillation and extraction with dithizone and yielded similar
results at lower cost and analysis time both for macrophyte roots and bottom sediments (Brito
& Guimaraes, 1999).

C and N in periphyton was analyzed on a Carlo Erba Elemental Analyzer and C and N
isotopic ratios were measured by ICP-MS.

3. ACTIVITIES DURING THE SECOND FIELD CAMPAIGN

The activities were essentially the same as those in the first campaign, namely the
determination of net mercury methylation potentials in roots of a floating aquatic macrophyte,
Paspalurn sp, in a set of Tapaj6s river floodplain lakes, Brazilian Amazon, aiming at tracking
parameters that control methylmercury production in this important Hg methylation site. This
time experiments were focused on Paspalum sp. samples only as the work described in the
previous report showed that the submerged roots of this dominant macrophyte are also the
ones with the higher methylation potentials among local floating macrophyte species.

4. RESULTS AND DISCUSSION

The sampling points established in the previous campaign were maintained and are described
in fig. 1. They were selected in an attempt to include, for each lake, locations with river, land
or mixed influences. Hg methylation potencials in Paspalum sp. samples from the different
study lakes are shown in figures 2 and in figure 3 data from the same sampling points in this
and the previous campaign are pooled together. The main continents and conclusions that can
be drawn at this stage are summarized below:

• High methylation potencials (up to 22%) are found in roots of Paspalurn repens in
both campaigns with a tendency for higher values in the first campaign were water
level was higher.

• Though these differences are not significant because of the important variations found
again among sampling stations and lakes, they are coherent with previous findings of
higher methylation potencials and higher MeHg concentrations during the flood pulse.

• Hg methylation in macrophyte roots is perfonned. mainly in the root-associated
periphyton and periphyton samples were taken in both campaigns for biogeochemical
analysis. All samples from the second campaign were accidentally thawed due to a
freezer malfunction upon return from the field and could therefore be usable only for
analysis of clay and total C and C isotopic ratios (presently underway). The data from
analysis of periphyton samples of the first campaign are shown in table 1. The
correlations between Hg methylation potencials in Paspalum sp. roots and the
periphyton or water biogeochemical parameters are weak or absent, possibly due to
the reduced number of available data. It is hoped that the inclusion of the limited data
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from the second and complete data from the third campaigns will allow a better
evaluation.

• Preliminary analysis of data from the other research teams involved in the project
suggest that the influence of terrigenous inputs on the Hg loads and cycling in the
local aquatic enviromnents may be hard to pinpoint, considering the moderate
magnitude of these inputs in comparison to the inputs of the Tapaj6s river and the
intense dynamics of the lakes themselves.

• Based on the above observations, some changes were made on the experimental
design of the study for the third campaign. Only Paspalurn sp. samples were taken, as
in the second campaign, but in a higher number of points in each lake 9 per lake) and
restricting the sampling to two lakes, Pucfi and Pereira. A wider range of root
condition, size, age, degree of periphyton load, depth and position in the floating mat
was covered, aiming at increasing the range of all measured parameters to better
highlight existing correlations, if any.

5. PLANS FOR FUTURE WORK

During the last campaign, all samples for measurements of Hg methylation potencials and
analysis of periphyton biogeochemical parameters were also used for measurements of
bacterial activity (by 3H-Ieucine uptake) and sulphate-reduction activity (b y 35 S04 uptake),
and extraction and analysis of these samples are presently underway. This preliminary work
will be complemented by extensive laboratory tests to adapt these techniques to the peculiar
working conditions in the Amazon and optimize procedures for sample conservation,
extraction and measurement.

The conclusion of correlation analysis between Hg methylation and the other measured
parameters depends on sample analysis still in progress at UQATWCanada, expected to be
concluded during next year.
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TABLE 1: CORRELATION MATRIX BETWEEN ALL MEASURED PARAMETERS IN THE
FIRST CAMPAIGN (WET SEASON, MAY 2000). THE METHYLATION POTENCIALS WERE
DETERMINED ON PASPALUM SP. ROOTS, C, N, C/N AND ISOTOPIC RATIOS WERE
DETERMINED ON PASPALUM SP. PERIPHYTON AND THE OTHER PARAMETERS ON THE
WATER COLUMN

% % N C/N AC13 AN15 % methylation

% 

% N 0,981

C/N -0,389 -0,556

AC13 0,102 0,150 -0,191

AN15 -0,689 -0,721 0,447 -0,072

% methylation -0,324 -0,304 0,029 -0,511 0,573

pH -0,182 -0,169 0,041 -0,002 0,411 -0,170

Conductivity 0,157 0,142 -0,021 0,027 -0,420 0,115

Secchi disk -0,005 -0,075 0,243 -0,439 -0,311 0,025

Temperature 0,355 0,304 0,043 -0,705 -0,474 -0,040

Dissolved 02 -0,420 -0,437 0,271 0,423 0,258 -0,520

42



FIG 1: Location ofstudy lakes and sampling points
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FIG 2 Net mercury methylation potentials (Me 203Hg as of added total 203Hg) in Paspalum sp. roots
ftom the different sampling points and lakes, January 2001. For each lake the bars represent the
sampling points in the same numerical sequence as in Fig. .
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Hg methylation in Paspalum sp. roots, dry x wet season OIS
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FIG 3: Net mercury methylation potentials (Me2O3Hg as % of added total 203Hg) in Paspalum sp. roots

from the different sampling points and lakes, in the first (wet season) and second (dry season)

campaigns. For each sampling point two bars are shown, the first representing the data for the dry

season (s) and the second one for the wet season (c).
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