www.biogeosciences-discuss.net/7/C1834/2010/ . .
© Author(s) 2010. This work is distributed under Discussions
the Creative Commons Attribute 3.0 License.

Biogeosciences Discuss., 7, C1834—C1838, 2010 —G;'é\ Biogeosciences

Interactive comment on “Long-term atmospheric
nutrient inputs to the Eastern Mediterranean:
sources, solubility and comparison with riverine
inputs” by M. Kocak et al.

Anonymous Referee #1

Received and published: 14 July 2010

Long term atmospheric nutrient inputs to the Eastern Mediterranean: Sources, Solu-
bility and Comparison with Riverine Inputs.

This manuscript is an interesting study which should be published. | have made a
number of suggestions including the fact that | think their calculated atmospheric fluxes
may be incorrect.

My other main comment is that this manuscript compares the atmospheric fluxes and
riverine fluxes of nutrient to the Northern Levantine basin. This needs to be explicit in
the title. The authors should explicitly compare their data with Ludwig et al., riverine
flux data which exists for both the region and the basin as a whole and with Krom et
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al., (2004) and (2010) which looks at similar nutrient budgets for the entire EMS and
then draws conclusions about regional processes.

My detailed corrections are based on the line numbers that | have on my print out. In a
previous review that was a problem. | would be happy to post the authors a copy of my
corrections if that is also true here. However | would ask that the journal finds a better
way of allowing the reviewers to identify exactly where they are making suggestions for
change.

Detailed suggestions:
Title:

You manuscript is about the nutrient inputs to the Northern Levantine Basin and not to
the EMS as a whole. The title should reflect this.

Line 11 Abstract replace were with have been

Line 47 Krom et al and Turley are not good references for the effect of anti-estuarine
circulation on the EMS. However | cannot easily find better ones. The authors should
look.

Line 47 Remove As a result of this peculiarity. Add at the end of that sentence a
reference to Krom et al., (2004) and Krom et al., (2010).

Ludwig et al (2009) does indeed argue that the water flux has decreased but they also
show that the total nutrient flux has increased — see tables in their paper.

After (117:1) add ‘combined with regionally low denitrification rates (Krom et al., 2010).
Hypothesized not hypnotized.

Silica is never a zero in the EMS and thus there is always enough silica to allow diatom
growth to occur. The main reason it does not happen is because the system is so
oligotrophic that eukaryotes (large plantain such as diatoms) are out competed by nano

C1835



and pico plankton.

As a general point the Si that you have measured in this study is actually dissolved
silicate (SiO42-) or SiOs.

Silicon is aerosols is found within the aluminosilicates in rock such as clays and
feldspars. In general that is simply insoluble. It is also found as opaline silica which
is the same material that diatoms are made out of. This would not be relevant except
that certain sources of mineral dust such as the Bodele depression in Chad are actu-
ally made of diatomite and the dust derived from them have a significant but unknown
amount of freshwater diatom frustules within them. The silica you are measuring is
some combination of silica released from weathering of rocks and opaline silica dis-
solving.

Line 86 add us after allow

Line 118: The information about sampling the rivers is not adequate. We need to
how samples were taken, what was done to them, how they were stored, how often
they were sampled. As an aside | would be really interested if they measured the
particulate N and P, and the opaline silica in the particulate matter as well as just
dissolved nutrients. | am happy to explain to Nikos why | think that is important.

Line 127 Great that you include detection limits but how were they defined?
Throughout the manuscript Eilat is misspelt as Eliat.

Sentence starting line 188. The authors should also include in their table of data the
results published in Carbo et al., (2005) DSR Il CYCLOPS volume. That data has
rather lower values of phosphate from Tel Shikmona Israel (2001-2003) and therefore
there is no need to explain the ‘high’ values for Israel except as natural variability.

Page 11 line 257. Do you really have one rain event per 3 days? That seems an awful
lot to me for a place with a Mediterranean climate.
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Given that you have the data; it would be really interesting to compare the nutrient
content of acid rains with that from non-acid events.

Line 322 Does not ammonia come mainly as gaseous emissions from intensive agri-
culture?

Line 365: The experiments of phosphate and silicate dissolution with time are not de-
signed as Ph vs. solubility experiments. They are also almost certainly misinterpreted.
Silica is under saturated in seawater. If you put a sample containing particularly opa-
line silica in seawater, the silica will dissolve and the longer you leave it the more sill
dissolve.

In the case of phosphate | would assume that the dissolution of phosphate in seawater
and freshwater are almost identical. But then the phosphate tends to reabsorb onto
surfaces including back onto the original dust particles. This adsorption might well be
pH and ionic dependant. That would explain the difference between freshwater and
seawater phosphate numbers. Ammonia and nitrate do not behave this way.

Line 385. You have the logic the wrong way round. Aerosol nitrate and ammonia are
almost exclusively ... therefore this might explain why they dissolve in seawater and
freshwater.

Atmospheric nutrient fluxes:

It looks as though the authors used the known values of Vd for coarse and fine and
then created a new Vd based on the fraction of coarse and fine particles and then
multiplied that by the average nutrient content. If they did this, it was wrong. You need
to do a separate sum for Vd fine * conc. fine + Vd coarse * conc. coarse and then sum
then together to get the total nutrient flux. If they did this then they should make it clear
in the text.

If I am right then all the atmospheric nutrient fluxes which follow are wrong but probably
not by enough to change the general interpretation.
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Section 3.5.2 | have requested much more detail of the sampling methods. With that
detail, this section can be properly understood.

The authors add a sentence about the effect of Si/N ratios on microbial ecology in the
EMS which is unjustified. Is there a diatom rich community in their waters? Is there
any evidence of change?

Table 2 Add Carbo et al., (2005) data

Table 8 Do you really need to give inputs in tons rather than molar units. Tons of PO4,
HPO4, H2PO47? Which likewise NH3 or NH4? What is the Si dissolved you are using
since as | mentioned above you are actually measuring SiO2 or silicate.

If I am right then the variations in Vd in table 5 are not useful.
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