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Methylmercury(MeHg) is a neurotoxin that bioaccumulatesin aquaticfood chainsand humancanbe
exposed to MeHg through fish consumption. While MeHg concentrations in Arctic seawater are
relativelyhigher than lower latitudes,major sourcesof MeHgin arctic seawaterremain uncertain. In
the current study, we calculatedmassbudgets for MeHg in the Kongsfjorden, Svalbard,based on
referencevaluesand measurementdata obtained from the 2016and 2017Svalbardcruise. We found
out that significantMeHgproductionoccursin the water columnthroughin-situ methylation,andinput
from sedimentdiffusion is the secondlargestsource. TheMeHginput from externalsources,suchas
river and glacier, was relatively low. The result of massflux estimation agreed well to the spatial
distribution pattern of MeHgin this region,showinghigherconcentrations(0.07-0.17 pM) at surface0-
50 m and lower at deeper depths (0.06-0.13 pM, 100-250 m). We also found two componentsof
fluorescentdissolvedorganicmatter (FDOM)from the surfaceseawaterusinga PARAFAC(parallelfactor
analysis)model: component1 is biologicalorganicmatter like aminoacid(i.e., tyrosineor tryptophan)
andcomponent2 is terrestrial humicmatter. TheMeHgconcentrationwasrevealedto be higherin the
C1-dominant seawater and lower in the C2-dominant seawater. Currently, we are measuring
methylation (Km) and demethylationrate constants(Kd) of Kongsfjordenseawaterto find out how Km

andKd areassociatedwith environmentalvariablessuchasFDOMcomponents.

×Methylmercury (MeHg) in the Arctic ocean

Figure 1. The cycle of MeHgin the Arctic ocean

× The properties of  Kongsfjorden, Svalbard (Svendsenet al., 2012)

ÅTheMeHgin Arctic oceanis stronglyaffectedby riverine inputs (Lehnherr,

2014). Thedepth profilesof MeHgshowedan increaseof concentrationin
the subsurfacewater, suggestingthat MeHg source is likely a water
columnproduction(Kirket al. 2008, Lehnherr, 2014).

ÅIn the marginalseaice zone(81ÁN, 85ÁN), one feature of MeHgprofile
was that the MeHgmaximawere locatedat shallowdepth (150-200 m,
Heimbürgeret al., 2015). Only small fractionsof methylatedHg species
were found in the benthicsedimentunliketotal Hg(Soerensenet al.,2016)

Figure 2. Map of Kongsfjorden

ÅThere is a well-marked inner fjord 
with relatively shallow water less 
than 100 m depth and a deeper 
fjord (volume is 29.4 km3). 

ÅFour main sources of freshwater 
run-off are glacier ablation, 
snowbelt,  summer rainfall and 
ice calving. 

ÅSediment accumulation rates 
decline by one order of 
magnitude from the glacier front 
to the second sill in the central 
part.  

× Sampling in Kongsfjorden

Red river

Figure 3. The marine sampling sites in Kongsfjorden

× The mass budgets of methylmercury

Drift ice

Figure 6. The relationship between FDOM 
component and MeHg

Figure 7. The preliminary mass budgets of 
MeHgin Kongsfjorden(unit: nmol/m2/yr)

ÁThe average MeHgconcentration in Kongsfjordenwas 0.11Õ0.03 pM (0.053-0.17 pM). The highest 
concentration was  found to be 0.17 pM at 10 m depth of site 2. The high MeHgconcentrations 
were commonly observed in the surface water. 
ÁThe relationship between terrestrial organic matter (C2 and D) and MeHgwas positive, indicating 

that microbial decomposition of soil organic matter may promote MeHgproduction.    
ÁIn-situ methylation was a major source of MeHgin water column, according to the mass budget 

results. Further studies are needed to connect the methylation rate constants and FDOM 
components. 
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Figure 4. MeHgconcentration 
of stream water, Red River 
water, drift ice, and wastewater

Evasion: Kw * [CMe2Hg- (CMe2Hg air/H)]
Kw (cm/hr) A*(windspeed^2)*(ScMe2Hg/ScCO2)^(-0.5)

H (K) Exp[(-2512.43/Ktemp)+7.27]
CMe2HgL1 (ng/L) 0.009975

CMe2Hgair (ng/m3) 0.0038
Settling: CMeHgL1* FractionPMeHg* V

Fraction PMeHg 1 - [1/(1 + KD * CSPM)]
V (m/yr) Vs *60*60*24*365

Diffusion:Dw * ([Peak CMeHg(L2)  - Peak CMeHg(L1)] / 
[Peak depth (L2) - Peak depth (L1)] )

Peak CMeHg(L2) (ng/L) 0.0255
Peak CMeHg(L1)(ng/L) 0.0349

Dw(m2/s) 0.8*10-4

Deposition: CMeHgprecipitation* precipitation rate 
CMeHgprecipitation(ng/L) 0.038

Precipitation rate (mm/d) 28.8 
Photodemethylation: CMeHg* PAR * Kphotodem* depth

CMeHg(ng/L) 0.020592
PAR (E/m2) 0.000058

Kphotodem(m2/E/d) 0.001
Depth (m) 140
Freshwater discharge:Discharge rate * CMeHgriver  / Basin area 

Stream CMeHg(ng/L) 0.0384
Red River CMeHg(ng/L) 0.02847

Glacier (Drift ice) CMeHg(ng/L) 0.0238
Basinarea (m2) 2.245*109

River discharge rate (m3/yr) 3.6 * 108

Glacier (Drift ice) discharge rate (m3/yr) 1.016* 109

Figure5. The EEM fluorescence intensities of DOM components 
(C1 and C1 from PARAFAC).

Component
Exmax Emmax Properties 
(nm) (nm)

C1 225, 275 318
Free amino acid or amino acid combined withprotein, 

similar to tyrosine or tryptophan

C2 285 (240), 370 514 (440) Terrestrial humicmatter

Peak A 260 450 wŜƭŀǘƛǾŜ ŀƳƻǳƴǘ ƻŦ άhumic-ƭƛƪŜέ 5ha

Peak C 340 440 wŜƭŀǘƛǾŜ ŀƳƻǳƴǘ ƻŦ άhumic-ƭƛƪŜέ 5ha

Peak D 390 510 wŜƭŀǘƛǾŜ ŀƳƻǳƴǘ ƻŦ ǎƻƛƭ άfulvic-ƭƛƪŜέ 5ha

Peak M 300 390 wŜƭŀǘƛǾŜ ŀƳƻǳƴǘ ƻŦ άƳŀǊƛƴŜ-ƭƛƪŜέ 5ha
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