Distribution of anthropogenic mercury in French Guyana river sediments
downstream from gold mining sites

L. Spadini, L. Charlet
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Mercury in mining sediment
V =20 x 20 m? x 4 m depth

d = 2.7 kg/l, porosity 30%
1.8 ng/g

>> 2.3 kg mercury in excavation.

Mercury in sediment
downstream

Estimation: V=30kmx20mx 3 m
(Dimension of hypothetical valley)

d = 2.7 kg/l, porosity 30%
0.75 ug/g

>> 1.1t mercury sediment volume

Note: ~ 0.5 kg gold extracted for 1 kg Hg
used

Note: ~ 10 t gold/ year produced in
French Guyana (2)
>> 20 t mercury / year

>>>>> |ocal pollution

>>>> Relatively small quantity
stocked in superficial downstream
sediments

(2) Colonnel Turckheim, Commandant in Cayenne 1998. Estimations
are based on Helicopter fuel consumption and rentability calculations.
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Correlation Diagrams St. Elie
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Inini river system: representative core profiles
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Correlation Diagrams Dorlin
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Dissolved Hg:
~ 2 ng/l (M. Coquery) 1012 g/l

Suspended mercury:
Crique sans nom: SMC~20mg/l, Hgg .4~ 0.5 pg/g 1011 g/l

Petit Inini SMC ~ 2000 mg/l, Hg,,., ~ 0.5 pg/g 109 g/l

>> Transfer in the river: Mercury fixed to the SM
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Mean Values & Standard Deviations

Mining sediments

Hgtot ng/g
Fe,,, mg/g
Fepy, mg/g
FG

Downstream
Hgtot ug/g
Fe,.. mg/g
Fepw, M/
FG

Reference Sites
Hgtot ng/g
Fe,.. ma/g
Fepy, ma/g
FG

Dorlin

Petit Inini
507 £ 312
2.98 +1.40
21.2+4.9
7.41 +£0.49

Inini

296 + 97
1.95 + 0.58
29.3 +14.7
7+0.65

Gd Inini
261 + 49
7.02 + 2.80
15.0 £ 8.2
7.85+0.94

St. Elie

Minig sites
1784 £ 1414
2.47+242

3.62 +2.05

Downstream
/50+ 1710
1.35+1.07

2.77+1.35

'Virgin' sites
94 (few values)
2.77

11.27

Ecerex

Ecerex (Rain forest)

106 + 35

1.21+2.44

2.84 +1.87



Conclusions

1) Mining affects the Hg,,, content of water courses and
small rivers several km downstream the mining site.

2) No Hg impact to sediments is observed upstream
mining sites, suggesting that the atmospheric impact
related to mining activities is not significant.

3) Extracted iron correlates positively to both,
granulometry and Hg content. The ‘Fe specific affinity’ of
Hg Is thus eventually related to the specific surface
rather than to specific Hg — Feoxide interactions.
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