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SUPPLEMENTARY INFORMATION

SUPPLEMENTARY INFORMATION 1: ADDITIONAL DISCUSSIONS

One cruise crossing the Mid-Atlantic ridge reported one high tHg value of 13 pmol I*
at the non-buoyant plume above the TAG site '. The highest value that we found in
the non-buoyant plume at the TAG station was 1.29 pmol I'". There are two possibilities
to reach higher concentrations in the plume waters. If the dilution factor from the vent
to the non-buoyant plume stays the same (2.68x10%, Extended data Fig. 3) then a
higher tHg concentration of the vent fluid is needed. To reach 13 pmol I'! in the plume,
a vent fluid end-member between 210,000 - 220,000 pmol I'' would be needed (grey
shading in Supplementary information Fig. S1). This needed vent fluid end-member
tHg concentration is one to five orders of magnitude higher than reported vent fluids
from other sites (purple circle in Supplementary information Fig. S$1) 2-° and two
orders of magnitude higher than the vent fluid concentration measured in the present
study (black triangle in Supplementary information Fig. S1). Another possibility to
reach higher tHg concentrations in the plume is to reduce the dilution factor (Eq. 2).
To reach 13 pmol I! in the plume, the dilution factor must be reduced two orders of
magnitude to around 5x10? (red in Supplementary information Fig. S1). However,
typical dilution factor values of the non-buoyant plumes are in the range of 10*6. A
previous study has reported hydrothermal fluids composed almost entirely (close to
100%) of MeHg (up to 16.4 = 3 pmol I'') . We calculated the expected MeHg
concentration of the plume waters at the TAG site for a vent fluid with varied
percentages of MeHg from 0 - 100% of the tHg. The better fit with the concentrations
measured in the plume occurs for MeHg concentrations between 0 - 27% of the tHg
(Supplementary information Fig. S1). However, future studies should focus on

measuring all Hg species to better constrain MeHg percentages.
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Supplementary information Fig. S1. Estimation of vent fluid end-member tHg
concentration for getting higher tHg concentrations in the plume waters and
estimation of the percentage of MeHg in the vent fluid. a, the black line shows the
relationship between the vent fluid tHg concentration and the resultant tHg
concentration in the plume waters. The grey shading (210,000-220,000 pmol I
indicates the range of the vent fluid tHg concentration needed to reach 13 pmol |’
(black square) in the plume waters. The red line shows how much the dilution factor
must decrease so that the slope increases to reach 13 pmol | I (red star) with the vent
fluid tHg concentration found in this study (black triangle). b, the purple dots and black
line show the MeHg concentrations that the plume would have with varied vent fluid
end-member MeHg percentages from the tHg. The red shading shows the measured
MeHg concentration in the plume.
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SUPPLEMENTARY INFORMATION 2: Uncertainty and error calculations

Total mercury in fluids, plume, and seawater

Uncertainty calculations of the total mercury (tHg) values reported in this study were
done following the GUM/Eurachem guidelines. The method for sampling, handling,
oxidation/reduction of Hg, and analysis by cold-vapor atomic fluorescence is described
in the methods section. The analytical method is based on the use of NIST-3133
(National Institute of Standards and Technology) to construct a calibration curve from
which the tHg concentration of the sample can be determined by regression analysis

of the line.

Yo = mxpredicted +c

Eq. ST

where y(o) is the measured fluorescence signal for the tHg concentration Xredicted) (in

pg) of the unknown sample and c the cutoff of the Y axis.

yo = 136446 * Xpredicted + 262608
R? = 0.999976
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Supplementary information Fig. S2. Calibration curve

Following the GUM/Eurachem guidelines46 the model equation is defined as

Yo—c 1

Cing = Xpredictea = T* R * Frep
Eq. S2
where 1/R is the uncertainty due to recovery that is < 1 by definition but that it has
uncertainty, and Fep is the uncertainty due to reproducibility that is 1 by definition but
that it has uncertainty. A fishbone diagram was constructed to identify sources of
uncertainty based on the model equation (Eq. S2) and the analytical method described
in the methods section. The diagram includes uncertainties related to the construction

of the calibration curve (red), the certified reference material NIST-3133 (blue), and

the volume of the sample analyzed (green).
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Supplementary information Fig. S3. Fishbone diagram for identification of the

uncertainty sources.

When identifying the contributions of each one of the uncertainties sources expanded
relative standard deviation at k=2 is 11.1% for tHg in the seawater and plume waters,
6.2% for tHg in fluids of more than 4,000 pmol I'', 11.1% for fluids between 2,000 and

4,000 pmol I'", and 4.9% for fluids between 100 and 2,000 pmol I".

Vent fluid end-member

The magnesium (Mg) free tHg vent fluid end member was calculated by linear
regression of magnesium (Mg) as the independent variable and tHg. Used seawater
Mg concentration was 53 mmol I'' 7 and seawater tHg concentration 0.80 pmol I-1
(taken from the median of the entire Atlantic Ocean concentration reported in the
literature, Extended data Fig. 2, Extended data Tab. 1). The linear regression
displays a coefficient of determination R? = 0.91, a root mean squared error (RMSE)
= 758, a 90% confidence interval of 1,635 and a standard deviation calculated from
the confidence interval of 497.14. The end member tHg concentration is reported in

the main text as + the standard deviation.

Dilution factor

A Monte-Carlo simulation was done to account for the error propagation of the
calculation of the dilution factor. Input assumptions for the Monte-Carlo simulation
were as follows: tMn vent fluid end member concentration of 0.43 + 0.0639 mmol I
(with the % calculated from 95% confidence interval of the regression line reported in

Findlay et al., 2015), dMn in the deep North Atlantic Ocean of 0.15 nmol I' 8, and dMn



in the plume waters as reported in Gonzalez-Santana et al.,2020 °. The used standard
deviation of the dMn in seawater and plume waters was 0.02 nmol I'" taken from the
value reported in Gonzalez-Santana et al.,2020. The final standard deviation of the
Monte-Carlo simulation was 1,402. The error at a 95% confidence interval is 2,744.

The dilution factor is reported in the main text as + the standard deviation.
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