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Climate change and human activities affect the cryospheric character-
istics and hydrological changes of the rivers originating from the Tibet-
an Plateau (TP). Mercury (Hg) is a global pollutant and methylmercury 
(MeHg) can be more toxic due to the bioaccumulation and biomagnifi-
cation effect in the food chain. There is an increasing concern on Hg in 
TP since the high sensitivity of the pristine environment to the long-dis-
tance-travelled Hg. To better understand the Hg distribution and its im-
pact factors, the concentrations of Hg species in surface water were 
investigated in Three River Source Region (TRS) and Qi Lian Mountain 
(QLM), which is located in the middle and northern TP, respectively. In 
2018, water samples were collected in the rivers or lakes in TRS and 
QLM. Total Hg (THg), dissolved Hg (DHg), particulate Hg (PHg), total 
MeHg (TMeHg), dissolved MeHg (DMeHg) and particulate MeHg (PMe-
Hg) were analyzed according to EPA method 1631 and 1630. THg in 
TRS ranged from 0.51 to 7.48 ng·L−1, which were slightly lower than 
those in QLM (0.94-7.93 ng·L−1). TMeHg in TRS and QLM ranged 
from 0.05-0.31 ng·L−1 and 0.04-0.49 ng·L−1, respectively. Nonpara-
metric tests of the TMeHg showed no significant difference between 
both sites. THg and TMeHg were comparable to the previous results in 
TP and the arctic area, which represent the background levels in river 
systems. The ratios of TMeHg/THg in TRS and QLM were 7.31±3.00% 
and 5.22±2.63%, respectively. The ratios were consistent with previous 
observation in Yarlung Zangbo River (5±2%) in southern TP, but much 
higher than Yukon River (1%) which is located in Arctic and Subarctic. In 
TRS, a positive correlation was observed between DOC and THg, DHg, 
DMeHg values (r=0.466, ρ<0.01; r=0.591, ρ<0.01; r=0.477, ρ<0.01), 
and PHg was positively correlated with altitude (r=0.416, ρ<0.05), indi-
cating that DOC and altitude mainly affected the migration and trans-
formation of Hg. In QLM, THg and PHg was significantly correlated with 
the TSP (r=0.386, ρ<0.05; r=0.423, ρ<0.01), and TMeHg, PMeHg was 
significantly correlated with THg and PHg (ρ<0.01). This indicates that 
Hg in QLM were affected by particulate matter. In comparison with Hg 
in other rivers of TP which were mainly in TSP-associated species, PHg 
decreases with altitude and higher DOC in TRS indicating that continued 
warm likely increasing the potential release of DOC-bound Hg.
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The chlor-alkali industry is a major contributor of local to regional mer-
cury contamination of aquatic environments. Mercury released into 

surface waters by this industry is mainly bound to the particulate phase 
and therefore more likely to rapidly deposit in standing waters such 
as lakes and reservoirs. However, a fraction of that mercury can be 
associated with very fine inorganic and organic particles, which can 
travel longer distances. Here we report the propagation of the mercury 
released by a chlor-alkali plant into the Olt River, the largest Romanian 
tributary of the Danube River, as recorded in sediments of five cascade 
reservoirs. Both mercury concentration and deposition flux histories, 
together with sedimentological parameters, have been determined in 
137Cs-radiodated sediment cores collected in the deepest zones of 
one upstream (Valcea, reference reservoir) and four downstream reser-
voirs (Babeni, Ionesti, Zavideni, and Dragasani). The maximum mercury 
concentration – 44.5 mg/kg, representing more than 300 times the 
background level – was recorded in a sediment layer deposited in 1987 
in the Babeni reservoir, which is directly impacted by the plant effluent. 
The history of the contamination was similarly recorded in the three 
other downstream reservoirs, with decreasing maximum concentra-
tions of 36, 13.5 and 7.4 mg/kg, respectively. Likewise, the maximum 
mercury specific fluxes decreased in the four cascade reservoirs, from 
146 to 4.3 µg cm-2 y-1. These results showed a significant reduction 
of the mercury inputs into the lower reservoirs. However, the mean 
mercury concentrations recorded during the 1980-2013 period did 
not show such an important reduction down the cascade reservoirs. 
The decrease in the mean mercury concentration was only by a factor 
2 between the most impacted Babeni reservoir (4.4 mg/kg) and the 
Dragasani reservoir, the farthest we studied in the cascade (2.1 mg/kg), 
more than 35 km downstream the contamination source. This relative-
ly low decrease rate is due to the concomitant effects of i) a very high 
sediment load (3.3 g cm-2 y-1) from tributaries in the Babeni reservoir 
that “dilute” mercury compared to the low sediment load in the down-
stream reservoirs (0.6 g cm-2 y-1 in Dragasani); and ii) the transport of 
mercury through the reservoirs by fine inorganic and organic particles 
delivered by the tributaries and less prone to settle. These associated 
effects result in an extended contamination of the reservoir sediments 
in a long reach of this river, a favorable environment for methylation.
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During the last few decades, the input of mercury to the environment 
resulting from anthropogenic activities has increased. This can trans-
late into effects to both wildlife and humans. 
For the last fifty years, a chlor-alkali plant situated at the locality of Flix 
(NE Spain), ca. 100 km above the Ebro river mouth, has dumped mer-
cury-loaded residues into the river. The residues have been transported 
throughout the river reaching its delta ecosystems (e.g., rice fields, flood 
plains, marshes, lagoons). The Ebro Delta (ca. 30000 ha of wetlands) is a 
highly important site of rice production with more than 75% of its area 
intended to this activity. Moreover, it constitutes one of the largest wet-
lands of the Mediterranean being also relevant from the conservation 
point of view, as it is the breeding habitat for several bird species. 
Rice paddies are considered a potential ‘hotspot’ for methylmercury 
due to the biotic methylation activities of soils, as well as a source of 
methylmercury for both aquatic and terrestrial food webs. 


