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Abstract

River bottom sediments and soils were collected from the industrialized Thur River basin (north-eastern France) to

assess mercury contamination. The regional geochemical background level of total mercury was evaluated to calculate

mercury contamination factors (Fc) in soils and river bottom sediments. Our estimate of the mean background mercury

levels in river sediments and soils, not affected by human activities, was 232 ng gÿ1 (range: 27–406 ng gÿ1). Sediments

contaminated by the effluent from a chlor-alkali plant yielded the highest contamination factors (Fc¼ 1784). Con-

tamination factors of surficial soils within 1 km of the industrial site range from 6.3 to 43.6. This contamination is

attributed to diffuse atmospheric deposition from this local plant. However, even upstream from this industrial area

elevated contamination factors were recorded for river bottom sediments (Fc¼ 3.2 to 26.4) and for one alluvial soil

profile (Fc¼ 10). This is possibly due to past pollution resulting from waste water discharges. Mercury contamination

in the different horizons of alluvial soils is not correlated with soil organic carbon content, but may be the result of

occasional accidental pollution arising from the introduction of contaminated suspended particulate matter by the Thur

River during periods of flooding.
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1. Introduction

Over the last 20 years, our understanding of mercury

(Hg) biogeochemistry has improved significantly, par-

ticularly owing to the development of new analytical

techniques available to environmental sciences. Mercury

is transported over long distances from sites of natural

sources and industrial and urban activities, and is de-

posited uniformly on environmental media by wet and

dry aeolian pathways (Dmytriw et al., 1995). The main

anthropogenic Hg contamination sources are fuel com-

bustion, waste incineration, waste water discharges and

industrial processes such as chlor-alkali plants. Histori-

cally, and still in developing countries, the chlor-alkali

industry is a significant source of atmospheric mercury

emissions and direct releases in aquatic systems (Hin-

telmann and Wilken, 1995; Ebinghaus et al., 1999).

Despite the fact that emissions have been drastically

reduced in the last decade, the current atmospheric de-

position rate still promotes an accumulation of mercury

in the nearby environment (Lindqvist et al., 1991).

Consequently, Hg contaminated sites persist and many

studies have been performed to determine contamina-

tion levels, assessment of risks, behavior and fate of this
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element and its compounds in the different environ-

mental compartments.

Generally speaking, the mercury deposited from the

atmosphere onto terrestrial surfaces and into aquatic

systems is quickly and strongly bound to the organic

matter (e.g., humic substances) present in the upper

layer of the soil or in the water (Andersson, 1979; Jo-

hansson and Iverfeldt, 1994). The topsoil layer may be

regarded as a filter for mercury by precipitation infil-

tration as well as a repository for mercury absorbed in

fallen leaves and needles (litterfall). Thus, the quantities

currently found in the humic layer reflect accumulated

mercury deposition, mainly from the last century.

However, Hg in soil is susceptible to be leached by the

surface water runoff and infiltration. In the river water

column, Hg is also bound to organic matter, either to

dissolved organic matter; consisting principally of humic

and fulvic acids; or to suspended particulate matter. Ri-

verine sedimentation of Hg bound to particulate matter

is expected to be the dominant process for removal of

this element from the river water column (US EPA,

1997). In the bottom sediment compartment, 50–75% of

mercury is adsorbed to humic acids (Andersson et al.,

1990). The remaining fraction is associated with inor-

ganic components of the sediment, e.g. bound to sulp-

hides, and to fine particles with a high specific surface

area such as the clay fraction, or adsorbed to metal

oxides such as manganese or iron (Stein et al., 1996).

The main objective of this study is to follow the

distribution of mercury contamination in the riverine

sediment and soil compartments of an industrialized

catchment. Consequently, the geochemical background

level of mercury was evaluated in order to calculate

contamination factors in these different compartments.

In this context, our research program is based on the

influence ofHg anthropogenic sources, especially from an

industrial site dedicated to chlorine and soda production.

2. Materials and methods

2.1. Site description

In the Alsace region (north-eastern France), the Thur

River basin, in the upper part of the Ill River basin

(tributary of the Rhine), is historically polluted by mer-

cury principally released by a chlorine and soda plant in

Vieux-Thann (Probst et al., 1999). The Thur River drains

a catchment area of 273 km2 in the south-eastern part of

the Vosges Mountains and the Alsatian plain (Fig. 1). In

the industrialized Thur Valley, groundwater plays an

important role in the economy and in the hydrosystem

equilibrium, and the river greatly contributes to the

groundwater supply (Roeck, 1992).

The basin is subdivided into three main geomor-

phologic landscapes: the Vosgian Mountains (80% of

Fig. 1. Mercury geochemical background in the Thur catchment.



the area), the Subvosgian Hills (5%) and the alluvial

plain (15%) (Fig. 1). The catchment is underlain by five

main bedrocks: granitic series and schist-graywacke se-

ries cover the mountainous area, volcanic (trachytes)

and sedimentary (sandstone and conglomerate) outcrops

cover the hilly part, and alluvial deposits cover the plain.

The main types of soils are brown soils, acid brown soils

and alluvial soils, and most of the river sediment sam-

ples are coarse grained materials (quartz sand).

2.2. Sample collection

Soil and sediment samples for mercury analysis were

collected in different parts of the basin during the period

1999–2000. The mercury geochemical background level

was evaluated by measuring total mercury concentra-

tions in the deep river bottom sediments and in the

deepest soil horizon. These samples were located in the

upper part of the basin, not influenced by any aquatic

sources of anthropogenic activities and remote from

urban or industrial areas. River sediments were collected

in the main tributaries of the Thur River as well as in its

upstream part.

To study mercury contamination in the catchment,

several samples of river bottom sediments were collected

along the Thur main channel, and soils were sampled

according to their surficial characteristics: industrial soils

from Vieux-Thann, agricultural soils, grassland soils and

alluvial soils.

All samples were handled in such a way as to preserve

their mercury content and avoid the risk of mercury

contamination. All Teflon laboratory ware was acid

washed, rinsed with ultrapure water (Millipore UHP)

and dried at 110 °C in a class 100 oven (Qu�eemerais and

Cossa, 1997).

The river bottom sediments were collected with poly-

ethylene flasks. The soil horizons were sampled directly

from an exposed soil profile or collected by drilling.

River bottom sediment and soil samples were stored

in ice, immediately frozen at )20 °C within 24 h of

collection and then freeze-dried. They were homoge-

nized, then sediment samples were sieved to <63 lm and

soil samples to <50 lm, which correspond to the clay-

silt fraction respectively.

2.3. Analytical methods

2.3.1. Total mercury measurements

Total mercury measurement was performed by reduc-

tion with stannous chloride solution following oxidation

by acid digestion. The digestion procedure required

approximately a 200 mg dry weight (dw) sample. The

sample placed inside a closed 60 ml Teflon vial (Savilex),

was stirred and digested at 90 °C overnight with con-

centrated nitric acid/concentrated hydrochloride acid/

0.2 M BrCl solution (potassium bromide–bromate in

hydrochloric acid medium) (8:2:2, v/v), using a modi-

fication of the method of Muhaya et al. (1998). The

digest was then diluted to 50 ml with ultrapure water

containing 1% 0.2 M BrCl solution and filtered with

0.45 lm PES seringe filters (Acrodisc Supor) before total

analysis. Blanks were included with each digestion

batch. Total mercury concentration in each digest was

measured by an automated Cold Vapour Atomic Flu-

orescence Spectrometry (CV-AFS) detection technique

according to Qu�eemerais and Cossa (1997) and Bloom

and Fitgerald (1988). This automated system consists

of a continuous flow vapor generator coupled with an

atomic fluorescence spectrometer (PS Analytical, Merlin

Plus).

The detection limit, three times the standard devia-

tion of the procedural blanks, corresponds to 0.3 ng gÿ1

(dw) for a typical 200 mg sample, and the coefficient of

variation (<8%) was determined using at least three

subsamples. Recovery and accuracy of the method were

tested by analyzing different certified reference materials

obtained by Promochem (Molsheim, France). Results

tests range from 92% to 104.8% for recovery and from

3.9% to 7.6% for accuracy (Table 1). Only analytical

grade or ultrapure quality reagents were used in this

study.

2.3.2. Other analytical parameters

Sediment particulate organic carbon and soil organic

matter (SOM) were determined by infra-red spectro-

metry (LECOâ CS 125 analyzer).

The different grain size fractions of sediments

and soils were separated by manual dry sieving. Three

nylon sieves were used and placed in series for the

Table 1

Recovery and accuracy of total mercury in certified reference material

Certified reference material Hg reference

value

(lg gÿ1)

Standard

deviation

(lg gÿ1)

Measured

Hg (lg gÿ1)

Standard

deviation

(lg gÿ1)

n Recovery

(%)

Accuracy

(%)

Marine sediment IAEA 356 7.620 (6.740–7.980) 7.010 0.460 6 92.0 6.6

Sandy soil BCR 142 R 0.067 0.011 0.067 0.005 7 99.3 7.6

River sediment CRM 320 1.030 0.160 0.970 0.040 10 94.2 3.9

Estuarine sediment BCR 580 132.000 3.000 138.380 1.520 3 104.8 6.3



determination of a fine (silt-clay) fraction (<50 lm or

<63 lm), a sand fraction (50–2000 lm) and a coarse

fraction (>2000 lm). By avoiding possible contamina-

tion by metallic instruments, this simple technique al-

lowed us to perform accurate analyses of the different

fractions.

An aliquot of each sample was dried in an oven at

110 °C to estimate dry weight values. Mercury analysis

have been done on the fine fraction.

3. Results and discussion

3.1. Determination of the regional geochemical back-

ground

The evaluation of mercury contamination in the dif-

ferent environmental compartments requires the determi-

nation of the regional mercury geochemical background.

This natural level corresponds to the concentration of

metal coming from degradation of soils, weathering of

bedrocks, occurrence of ore deposits and volcanic emis-

sions.

In this study, the regional background level was es-

tablished from river bottom sediments and soils not

perturbed by anthropogenic activities. Furthermore, we

took into consideration the possible occurrence of

anormalously high levels of background mercury in the

basin owing to the presence of ore deposits in the bed-

rock (Baize, 1997). Sulphide ore deposits are the prin-

cipal cause of mercury positive anomalies (Ebinghaus

et al., 1999). Thus, different geochemical ore deposits

were identified in the Thur catchment. They mainly

consist of lead, zinc, silver and copper mineralizations

(Bonnefoy, 1980). The occurrence and outcrops of the

different kinds of bedrock were established using a geo-

logical map of the catchment basin (BRGM, 1976). The

average natural mercury concentrations in these rocks

are listed in Table 3.

3.1.1. Hg concentrations in river sediment and soil profiles

in the upper part of the basin

Fifty samples were collected from river bottom sedi-

ments and soils to evaluate the geochemical background

level (Fig. 1). The mercury concentrations in these sed-

iments range from 108 to 639 ng gÿ1, with an average

value of 255 ng gÿ1. Soil concentrations range from 27 to

406 ng gÿ1, with an average value 154 ng gÿ1.

3.1.2. Background level calculation

Mercury concentrations obtained in soils and river

bottom sediments were classified into seven classes

ranging from 0 to more than 600 ng gÿ1, with an incre-

ment of 100 ng gÿ1 for each class. The frequency of

samples in each class of mercury concentration is pre-

sented in Fig. 2. The background level calculation was

Table 2

Total mercury and aluminium concentrations, standard deviations (SD), Hg/Al ratio and contamination factors (Fc) in contaminated

soil and sediment samples

Map

numbera
Localisation Type of sample (Hg)c

ng gÿ1

(Hg)c SD

ng gÿ1

(Al)c

mg gÿ1

(Hg)c/(Al)c

�10ÿ6

Fc

1 St Amarin Sediment 740 10 55.0 13.5 3.8

2 Moosch Sediment 6100 10 67.7 90.4 25.9

3 Bitschwiller-l�ees-Thann Alluvial soil 2300 50 66.2 34.9 10.0

4 Vieux-Thann Sediment 1200 60 67.7 17.7 5.1

5 Vieux-Thann Industrial soil 10 100 100 52.4 192.9 55.3

6 Vieux-Thann Industrial soil 6200 10 54.5 113.9 32.6

7 Vieux-Thann Industrial soil 5300 40 72.5 73.2 21.0

8 Vieux-Thann Industrial soil 6500 20 72.0 89.9 25.8

9 Vieux-Thann Industrial soil 2000 20 72.5 26.9 7.7

10 Vieux-Thann Industrial soil 1500 30 66.7 21.7 6.2

11 Vieux-Thann Sediment 332 500 20 53.4 6226.6 1784.0

12 Vieux-Thann Sediment 10 200 400 72.0 141.7 40.6

13 Cernay Alluvial soil 12 300 200 70.4 174.0 49.9

14 Cernay Alluvial soil 13 800 90 64.6 212.8 61.0

15 Cernay Grassland soil 580 10 70.9 8.2 2.3

16 Cernay Agricultural soil 190 1 69.9 2.7 0.8

17 Wattwiller Agricultural soil 90 1 48.7 1.8 0.5

18 Wattwiller Agricultural soil 120 1 68.8 1.7 0.5

19 Staffelfelden Alluvial soil 4600 200 61.4 74.6 21.4

20 Staffelfelden Sediment 11 700 500 67.7 172.8 49.5

21 Ensisheim Sediment 8900 400 70.9 125.5 36.0

a See Fig. 3.



based on the average value of the first five classes (from

0 to 500 ng gÿ1) selected for the calculation:

• The first one (0 to 100 ng gÿ1) was selected because of

a low mercury concentration (27 ng gÿ1) that could be

considered as a natural value.

• The three following classes (100–400 ng gÿ1) were

chosen because they represent the great major-

ity (90%) of mercury concentration in the samples.

• The last selected one (400 to 500 ng gÿ1) contains only

one sample. It is a peat sample containing 406 ng gÿ1

of mercury. Another sediment sample (380 ng gÿ1)

collected in the same area confirms the selection of

this class for the background calculation. The peat

sample shows the highest mercury concentration

among all the selected samples; this can easily be ex-

plained by its high concentration of organic matter

(9.3%) and the well-known affinity of mercury for

organic matter. Several authors have reported that

sediments of wetlands show higher accumulation of

mercury than non-wetland sediments (Zilioux et al.,

1993; Carpi et al., 1994). Moreover, all Hg con-

tents in samples chosen for the background level

calculation are in accordance with the average natural

values for the regional bedrock (Table 3).

The last two class values remained unselected. They

contain only three samples (sediments) in which Hg

concentrations are above 530 ng gÿ1. These samples

are not influenced by geochemical positive anomalies.

However, two of them were taken from areas 3 and 6 km

north of Vieux-Thann industrial site and may have re-

ceived Hg atmospheric deposits. The last sample was

taken from an upstream Thur tributary river bottom

sediment. This high concentration corresponded to an

analytical error during preparation, as the reanalyzed

sample concentration was 371� 1 ng gÿ1.

Taking all these observations into consideration, it

can be estimated that the mean regional geochemical

background level is 232� 83 ng gÿ1 (range: 27–406

ng gÿ1, Table 4).

3.2. Calculation of contamination factors and discussion

In the Thur catchment, the main sources of mercury

resulting from human activities are from wastewater

water effluent, atmospheric emission from waste incin-

eration, and atmospheric emission and aquatic dis-

charge resulting from chloride and soda production

(Fig. 3).

3.2.1. Hg concentrations in river bottom sediments and

surficial soil horizons, along the river stream

Twenty one river bottom sediment and soil profile

samples were collected along the Thur River (Fig. 3 and

Table 2). The locations for collecting these samples were

chosen taking into account the risk of them being po-

tentially contaminated by Hg.

• Around the area of the industrial site in Vieux-

Thann, mercury concentrations in sediments are

extremely high (332 500 ng gÿ1) In the same area, sur-

ficial soil horizon concentrations range from 1500 to

10 100 ng gÿ1.

• Four samples were collected upstream of Vieux-

Thann: three river sediments (740; 1200 and 6100

ng gÿ1 of Hg) and one soil (surficial horizon: 2300

ng gÿ1).

• Downstream of Vieux-Thann, mercury concentra-

tions in river sediments range from 8900 to 11 700

ng gÿ1 and surficial soil horizon concentrations range

from 90 to 13 800 ng gÿ1.

3.2.2. Contamination factors (Fc) and discussion

The total mercury contamination factor in river

bottom sediments or soil horizons corresponds to

Table 3

Occurrence, outcroping area and average natural Hg concen-

tration interval of the different bedrocks of the Thur catchment

Bedrocks Outcroping

area (%)

Average natural Hg

concentration inter-

val (ng gÿ1)a

Granitic series 19 7–200

Schist-graywacke

series

49 10–1000

Volcanic series 20 2–200

Sedimentary series 12 10–300

aCalculated after the data of Vernet and Thomas (1972).

Fig. 2. Classes of mercury concentration for the calculation of

the regional geochemical background.



the concentration of Hg in the sediment or soil media

normalized by its aluminium concentration (element

taken as a reference for soils non-contaminated by

anthropogenic activities) and divided by the regional

geochemical background level normalized by its alu-

minium concentration according to Boust (1981).

Table 4

Mercury and aluminium concentrations, standard deviation (SD), respective mean concentration of the samples used for the calcu-

lation of the regional geochemical background level, respective and mean Hg/Al ratio used for the calculation of contamination factors

Map number (see Fig. 1) Type of sample (Hg)r (ng gÿ1) (Hg)r SD (ng gÿ1) (Al)r (mg gÿ1) (Hg)r/(Al)r (�10ÿ6)

1 Sediment 319 1 72.8 4.4

2 Sediment 260 3 63.0 4.1

3 Sediment 243 2 76.2 3.2

4 Sediment 231 6 63.0 3.7

5 Sediment 159 4 65.6 2.4

6 Sediment 192 2 65.1 2.9

7 Sediment 533 1 72.0 7.4

8 Sediment 155 2 83.6 1.9

9 Sediment 314 1 84.7 3.7

10 Sediment 244 1 65.6 3.7

11 Sediment 231 2 69.3 3.3

12 Sediment 220 2 71.4 3.1

13 Sediment 249 5 73.6 3.4

14 Sediment 229 1 58.2 3.9

15 Sediment 175 2 66.7 2.6

16 Sediment 153 1 67.2 2.3

17 Sediment 178 2 67.2 2.6

18 Sediment 220 2 76.4 2.9

19 Sediment 353 7 64.0 5.5

20 Sediment 318 3 64.0 5.0

21 Sediment 169 1 67.2 2.5

22 Sediment 168 6 68.8 2.4

23 Sediment 299 4 79.4 3.8

24 Sediment 185 6 60.9 3.0

25 Sediment 142 2 69.9 2.0

26 Sediment 397 2 62.4 6.4

27 Sediment 207 2 62.4 3.3

28 Sediment 108 1 75.7 1.4

29 Sediment 241 5 59.3 4.1

30 Sediment 129 2 72.5 1.8

31 Sediment 127 3 78.3 1.6

33 Sediment 255 1 65.1 3.9

34 Sediment 175 1 77.3 2.3

35 Sediment 220 6 67.7 3.2

36 Sediment 247 1 55.0 4.5

38 Sediment 398 2 61.4 6.5

39 Sediment 198 1 64.6 3.1

40 Sediment 260 4 53.4 4.9

41 Sediment 364 2 66.7 5.5

42 Sediment 341 6 66.2 5.2

43 Sediment 212 1 66.7 3.2

44 Sediment 134 1 72.0 1.9

45 Sediment 236 2 65.1 3.6

46 Sediment 373 50 65.6 5.7

47 Soil 406 1 60.9 6.7

48 Soil 27 1 60.3 0.4

49 Soil 208 1 72.0 2.9

50 Soil 228 1 65.1 3.5

Mean 232 83 67.6 3.5� 10ÿ6



Fc ¼
ðHgÞc=ðAlÞc

ðHgÞr=ðAlÞr

(Hg)c¼ concentration of mercury in the contaminated

samples, (Al)c¼ concentration of aluminium in the con-

taminated sample, (Hg)r¼ concentration of mercury of

the regional geochemical background, (Al)r¼ concen-

tration of aluminium of the regional geochemical back-

ground.

The mean ratio (Hg)r/(Al)r for the Thur river basin

can be estimated at 3.5� 10ÿ6 (Table 4). From the up-

stream to the downstream part of the catchment, the

distribution of mercury concentrations in surficial soil

horizons and river bottom sediments can be grouped

together into three main areas (Fig. 3):

• The first area corresponds to samples 5–11 located

around the chlor-alkali plant. The highest contami-

nation factors are obviously located in the river bot-

tom sediments receiving the industrial waste effluent

in Vieux-Thann (in the industrial channel), with a

Fc of 1784. Industrial soil samples collected from an

area 1 km around the industrial site, show relatively

high Hg contamination (Fc¼ 6.2 to 55.3). The highly

contaminated sediments located in the industrial

channel have been receiving industrial effluents con-

taining mercury since the 1930s. Furthermore, the

river medium in the industrial channel, where the

water is practically stagnant, is highly reducing as

shown by negative oxidation–reduction values in bot-

tom sediments and also confirmed by the occurrence

of pyrite mineralization. Surveys to prevent an eco-

toxicological risk have to be undertaken in this loca-

tion, as mercury-containing sediments in this type of

medium can undergo remobilization processes in the

water column and methylation processes. In addition

this risk may increase in anoxic medium, although

Hg immobilization processes by sulfide are limiting

factors (Stein et al., 1996).

• The upstream area corresponds to samples 1–4. High

contamination factors are observed in river sediments

(Fc¼ 5.1, site 2 see Fig. 3 and 25.9, site 4 see Fig. 3)

and in an alluvial soil profile coming from Bitschwil-

ler-l�ees-Thann (Fc¼ 10, site 3 see Fig. 3). The origin of

the contamination may be due to past mercury pollu-

tion from waste water effluents. Several waste water

plants are established in different locations along

the Thur River and especially one in the town of

Fig. 3. Mercury contamination factors in the Thur catchment.



Moosch, located upstream from the contaminated

samples (site 2–4).

• The downstream area corresponds to samples 12–

21, located downstream from the industrial area.

River bottom sediments show significant contamina-

tion with Fc ranging from 36.0 to 49.5. In the case of

the soils, several Fc are very low and are located re-

mote from urban and industrial areas. Three agricul-

tural and one grassland soil profiles, collected 5–8 km

downstream from the main mercury source, present

the lowest mercury Fc, respectively 0.5, 0.5, 0.8 and

2.3. Agricultural soil profiles even show Hg concen-

trations below the calculated regional geochemical

background level. However higher mercury concen-

trations in the uppermost horizon were recorded.

This high level of Hg in the surficial soil horizon, is

linked to higher soil organic matter content (Fig.

4). Hg contamination from agriculture fungicides is

excluded. Thus, the contamination may principally

be due principally to diffuse Hg atmospheric deposi-

tion. Higher contamination factors were observed in

alluvial soil profiles (Fc¼ 21.4, 49.9 and 61.0). Mer-

cury contamination in the different horizons of allu-

vial soils is not correlated with soil organic matter

(SOM) concentrations (Figs. 5 and 6) but is linked

with past accidental mercury pollution coming from

suspended particulate matter transported from the

Thur River and deposited on the alluvial soils during

high flows or flood periods. This observation is con-

firmed by the study of Birkett et al. (2002) and is

emphasized by high Hg contamination factors (Fc¼
36.0 to 49.5) in the same place.

According to the legal upper limit (1 lg gÿ1) estab-

lished by the European Community (1998) (Journal

Officiel de la R�eepublique Francßaise, 1998) for mercury in

sewage sludge applied to soils, we can consider the re-

sults presented here to be of concern when Fc is greater

than 4.3. This value results from the upper legal limit

divided by the regional geochemical background level

(i.e., Fc > 1=0:232 ¼ 4:3). In this study, all soil samples

show Fc values greater than 4.3, indicating serious risks

of harmful environmental effects.

4. Conclusions

The results of this study show that agricultural

and grassland soils are generally less contaminated

than industrial or alluvial soils. Industrial and grass-

land soils are usually farther from the river than alluvial

soils, highlighting that the main origin of Hg contami-

nation in industrial and grassland soils is diffuse atmo-

spheric deposition from local activities; and that alluvial

soil contamination comes from the alluvial deposits of

contaminated river suspended particulate matter, con-

stituting this type of soil. Unfortunately, there has so far

been a lack of information on mercury in the atmo-

sphere of the Thur catchment.

Soil constitutes a large reservoir for anthropogenic

mercury emission. However, atmospheric input of Hg to

soil greatly exceeds the amount leached from soil; e.g.,

Hg has a long residence time in the soil system (Stein

et al., 1996). A substantial amount of Hg is retained in

soils and river sediments every year, which are regarded

as the main accumulations of mercury.

Fig. 4. Distribution of total Hg and soil organic matter (SOM)

contents in the different horizons of an agricultural soil profile

(Wattwiller, site 17, see Fig. 3).

Fig. 5. Distribution of total Hg, SOM contents and Fc in the

different horizons of an alluvial soil profile located upstream of

the industrial site of Vieux-Thann (Bitchwiller-l�ees-Thann, site 3,

see Fig. 3).

Fig. 6. Distribution of total Hg, SOM contents and Fc in the

different horizons of an alluvial soil profile located downstream

of the industrial site of Vieux-Thann (Cernay, site 13, see

Fig. 3).



Highly contaminated soils might become an import

future source of mobile and transformable Hg com-

pounds. Mercury species are undergoing transformation

processes in the different media of the environment,

notably soluble/particulate Hg exchanges in rivers, Hg

immobilization in particulate matter and methylation

processes.

In the Thur catchment, these processes are apt to

occur in soil, sediment, and water. More research is

needed (and is in progress) to determine methylmercury

in the different environmental compartments of the

basin. Future studies should focus, in particular, on the

peatland occurring in the upper part of the Thur

catchment (the Urb�ees peatland). Anoxic conditions and

the high concentration of organic matter common to

wetlands facilitate the transformation of mercury into

methylmercury (Montgomery et al., 2000). In addition,

sediments situated in the industrial channel receiving the

water effluent have to be monitored closely, as the upper

sediment zone corresponds to areas of great importance

for the spawning and feeding of many invertebrates and

fish (Andersson et al., 1990).
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