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Summary
King et al. present surfactant activity (SA) and surface tension measurements of a
series of sea surface microlayer (SML) and corresponding underlying water (ULW)
samples collected from a lake, the coastal North Sea and the coastal English channel
along with a series of model surfactants at varying concentrations. As described by
the authors, the purpose of these measurements was to ascertain the suitability of SA
measurements for the determination of the total concentration of surfactants present
given that this technique has become more widespread in recent years.
A key finding of the study is the non-linear relationship between surface film coverage
(also referred to as surface film pressure) and the SA of the samples. This suggests
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that the two parameters are responding differently to the amount or types of surfactants
present in the samples.
Unfortunately, it is my view that the manuscript suffers from serious deficiencies and I
can only recommend that the manuscript be rejected. In the following, I describe the
major issues I have identified along with some more minor points.

Major comments
Major gaps in the literature review - To state that there have “been only three major
studies of the surface tension of seawater in the last 100 years” is quite simply
incorrect. During a 10-minute literature search I was able to find numerous studies that have presented surface tension measurements of seawater (e.g. Sturdy
and Fischer, 1966; Barger et al., 1974; Hühnerfuss et al., 1977; Zhengbin et al.,
1998; Wei and Wu, 1992).
Flaws in the key findings of the paper - As stated in the introduction to this review, a key
finding the authors make is presented in Fig. 8 - namely that the measured surface tension of the samples are not linearly correlated with the SA measurements.
As stated by the authors, depending on the concentration and surface activity of
the surfactants present in a sample, along with the chosen deposition time, the
mercury drop can become saturated. As such, a range of deposition times should
be used along with dilution of samples if required to bring the samples into the
“linear range” of the instrument. The opposite issue can arise when measurements of surface tension are made - this technique is relatively insensitive when
the concentration or surface activity of surfactants is low (e.g. see the literature
cited above). Given that a number of the SA measurements made by the authors
were clearly at conditions where the mercury drop was saturated while they were
in the ideal range for surface tension measurements means that direct comparC2

ison is impossible and the conclusion that the two techniques are responding
differently to the amount or type of surfactants present cannot be made.
With regards the low sensitivity of surface tension measurements, it is worth
pointing out that there are more accurate indicators of the relative amount of surfactants actually absorbed at the air-water interface than standard surface tension
measurements when relatively soluble, highly oxygenated surfactants are present
(i.e. directly relevant for SML and gas exchange/aerosol studies). An example
of such an approach are measurements of the surface pressure following compression using Langmuir-Blodgett troughs (see e.g. Goldman et al. (1988); Frew
et al. (1990). It would be interesting to compare this parameter to appropriate
measurements of SA and the authors may be interested to note that something
similar has been presented by Kozarac et al. (2003).
Lack of novelty - Aside from the flawed comparison of surface tension to SA the remainder of the paper can only be described as a repetition of previous work. The
effect of deposition time on SA along with the response of SA to different model
surfactants was presented by Cosović and Vojvodić (1982) and others since. As
discussed above, the surface tension and SA measurements of lake and seawater have been made on numerous occasions and the limited number presented
here without other contextual data do not add to our understanding greatly.
Inappropriate article title - The title of the manuscript is inappropriate. Upon first reading, I assumed that the manuscript contained a review of the literature on the
topic. Further, I think a reader that is not particularly familiar with the topic may
assume that the manuscript presents a new method for “the determination of surfactants at the sea surface”. As such, the title must be amended to something
more appropriate.

C3

Other minor points
P5, line 149 - The authors should be aware that Wilson et al. (2015) did not determine
how effective marine aerosol are as ice nuclei they determined how effective SML
samples were at nucleating ice.
P2, line 33 - Throughout the manuscript the authors refer to the same parameter as
both “surface film coverage” and “surface film pressure”. Although both terms are
used in the literature I would urge consistency in the manuscript.
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