Response to Reviewer #2

We greatly appreciate the reviewer’s constructive comments, which have helped to
improve the paper substantially.

General Comments

This critical review presents a survey of a large body of literature regarding the spatiotemporal
variations in speciated atmospheric mercury concentrations in a variety of environmental milieu
(oceans, continents, high elevation, the free troposphere, and low to high latitudes). The authors
are to be commended for pulling together such a body of work in an attempt to describe the
current state-of-the-science as well as present current understanding, knowledge gaps and future
necessary directions in this field. The manuscript is very long and at times repetitive and should
be revised to make it more succinct.

R: We have improved the paper substantially through: (1) removing redundancy and
unnecessary details; (2) summarizing common findings from multiple studies and pointing
out differences between studies in each category/scenario, and (3) more importantly,
providing more critical insights in the unresolved questions and recommendations for
future research needs.

Specific Comments

Suggested revisions: The summary and recommendations section could be shortened
considerably. Consider using bullet points especially for the ““outstanding unresolved questions™
section, e.g., this reviewer believes that point 1. Could be condensed into — “Measurements in
the southern hemisphere especially terrestrial locations are needed’” while for point 2. Lines
1519-1520 capture the essence of what you are trying to say. Similarly points 3,4, and 5 can be
simplified with bullets.

R: The summary section was rewritten for the most part. Remaining questions were
discussed and recommendations were condensed into bullet points.

This manuscript discusses work that spans decades. The authors have described published work
along with literature interpretation. They should also provide their own interpretation of this
body of work. Has the work led to greater understanding and if so why? With a view to the future
should we continue using the same approaches? the same measurement-based studies? Are
innovative solutions needed to address the knowledge gaps delineated in the unresolved
questions sections? If so, what are they?

R: Per the reviewer’s suggestions, discussions of such were added in the summary section.

Line 86 should be corrected to read “Statistics from studies prior to 2009 are referred to in
Sprovieri et al. (2010b)”

R: Corrected.



Line 1029: is there a citation that can be used with this statement?

R: Four references were added, Conaway et al. (2005), Landis et al. (2007), Won et al.
(2007), and Pirrone et al. (2010). The general view from Pirrone et al. (2010)’s review is
that the global contribution from petroleum fuels combustion represented 0.00013% of the
total anthropogenic emissions and thus can be neglected in global assessment.

There is a tremendous amount of important data in the six tables in the supplementary
information. This information could be made more appealing if presented on a plot showing
latitude, longitude and concentrations.

R: As the reviewer suggested, global maps of GEM, GOM, and PBM mean concentrations
at continental sites were plotted, as shown in Figure S1. MBL concentration data usually
cover an extensive area or a long path, which we think is better represented in Figure 1
than could be in a global map.



