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We would like to thank reviewer 1 for the helpful comments and suggestions to improve
the quality of our work. Detailed responses to the comments of R1 are given below.
The original comments by R1 are between quotation marks.

“General comments This study deals with distribution of iodine in soils in tropical rain-
forest. Iodine in soils from nine profiles are investigated by sequential extraction tech-
nique. The observed data for iodine in tropical rainforest is valuable. The study is
well-organized and the manuscript is well-written. But the considerable revisions for
following points should be needed before acceptance.”

1. “My major concern is that interruption of results from the sequential extraction may
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have made erroneous conclusion. Authors concluded that iron oxide is the main factor
controlling iodine mobility in soil by the fact that major fraction of iodine was F4. It
is well known that iodine is highly mobilized as iodide under anoxic soil conditions.
Extraction step with reducing agent (NH2OH HCl) can alter iodine form in soil resulting
high percentage in F4. This is not necessarily indicating that iodine adsorbed to iron
oxide.”

It would be possible that NH2OH HCl reduces some iodine to iodide under the anoxic
conditions in step F4. But this requires the extracted (and reduced) iodine be either
sorbed to Fe phases or OM. We are not excluding, that iodine bound to DOC was
extracted during F4, when Fe-oxide became dissolved. As described in the manuscript,
we believe that organo-iodine is the preliminary form of iodine (DOM-I), which is then
bound to Fe-oxides in the deeper soil layers. Several studies have already shown,
that the main form in the soils is organic iodine (Unno et al., 2017; Xu et al., 2011) as
inorganic iodine is transformed rapidly to organic forms in the soil surface (Takeda et
al., 2015; Hu et al., 2012) and iodine is entering the soil to a large extent as organic
iodine.

2. “In addition, sum of F1 to F4 reached up to about 150% in some soil in Figure 4, sug-
gesting that F4 can be overestimated and F5 can be underestimated in this method.
Authors should discuss in detail the potential artifact and defect of the extraction pro-
cedure for iodine fraction.”

In principal, all sequential extraction procedures include (large) uncertainties arising
from re-adsorption to the residue of the extraction step, cross-contamination, incom-
plete digestion, release of other iodine forms, volatilization or transformation of iodine,
especially in a strong acid/base solution (Shimamoto et al., 2011; Hou et al., 2009).
We have already mentioned that in the manuscript “In four out of twelve samples the
determined sum of the iodine content extracted during F1-F4 were higher (1.4 %,5.8
%,47.7 % and 69.7 %) than the values of the total iodine content caused by cumulated
uncertainties of consecutive extractions and inhomogeneity of the soil sample.” (Page

C2

https://soil.copernicus.org/preprints/
https://soil.copernicus.org/preprints/soil-2020-20/soil-2020-20-AC1-print.pdf
https://soil.copernicus.org/preprints/soil-2020-20
http://creativecommons.org/licenses/by/3.0/


SOILD

Interactive
comment

Printer-friendly version

Discussion paper

12 Lines 15-17) This probably means that Iodine dissolved during the first, second and
third extractions may be re-adsorbed on the active phases/residues of F3 leading to an
overestimating of iodine bound to iron oxides. However, from our data we can conclude
that only a small amount of iodine is water leachable due to our low iodine concentra-
tion in the river water during base and stormflow conditions. Iodine extracted during F4
may also be reabsorbed on the remaining phase (organic matter), which would lead to
an underestimation of F4. This would support our findings that most of the iodine is
associated to Fe-oxides.

As mentioned in the manuscript, it is likely that due to the high affinity of iodine binding
to OM most of the iodine in the soil is bound to OM and the dissolution of Fe-oxides
during step F4 released DOM-bound iodine to Fe-oxides similar as found by Li et al.
(2013). Thus, the fraction of iodine bound to OM in deeper soil horizons was likely
underestimated. (Page 13 Lines 14-16). Despite all the uncertainties most of the iodine
was extracted during the hydroxylamine extraction suggesting that most of the iodine in
our soils is associated to SRO Fe phases and/ or OM bound to it as also stated by the
third reviewer. We also believe that the exact separation between Fe-oxide bound and
organically bound iodine is not the essential point as these components never exist
completely separated in soils. The message of our study is that DOM-bound iodine
is retained by the high abundance of Fe-oxides in tropical soils leading to enrichment
and reduction of iodine release to the adjacent aquatic system. We will try to make this
point clearer in the revised manuscript.

3. “Many previous studies indicate that soil organic matter, rather than iron oxide,
control the iodine mobility in soil. “

We agree with the reviewer as this is one of our findings. We are also saying that
organic matter controls iodine mobility in our soils as iodine is initially transported as
DOM-iodine-complex from the upper organic rich soil layer but is retained by Fe-oxides
in deeper soil horizons.
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4. “Author should review the previous knowledge in detail about soil component con-
trolling iodine mobility, and novelty of this study should be discussed. "

We are aware, that several previous papers have shown that iodine mobility is mainly
controlled by organic matter and iodine is leached out as organic iodine from soils (e.g
Roulier et al., 2019; Xu et al., 2011; Unno et al., 2017). Our study shows that iodine
is transported as DOC-complexes from topsoil to deeper soil horizons (page 13 Line:
5), where the DOC-iodine (DOC-I) complexes are retained through binding to Fe-oxide
surfaces (page 13 Lines: 12-13). The high Fe concentrations in our soils cause the low
amounts of leachable iodine (and DOC). Due to the high age of our soils and the long
exposure time to iodine depositions the soils had a long time to accumulate iodine in
the soil during soil formation due to the process of DOC-iodine leaching from topsoil
to subsoil and fixation by Fe-oxides. (page 14 Lines: 11-12) Regarding the novelty of
this study, we believe that the combination of solid phase iodine binding analyses and
mobilisation tests and especially the monitoring of iodine in adjacent aquatic system is
novel and indicates the consequences of long term enrichment and retention of iodine
in Fe-rich tropical soils for aquatic systems and its potential bioavailability there. We
recognized that this has not become entirely clear, and changed the title and put more
emphasis on these novel findings in the revised manuscript.

5. “In addition, the manuscript lacks references of recent papers on the topics in-
cluding dynamics of iodine in forest ecosystem, speciation of iodine in soil and water,
and mobility of iodine in soil, for example, Roulier et al (2019) Chemosphere 224, 20;
Humphrey et al. (2020) Environ. Sci. Technol. 54, 1443; Takeda et al. (2018) Soil Sci.
Soc. Am. J. 82, 815; Unno et al. (2017) J. Environ. Radioactiv. 169–170, 131. Specific
comments Page 3 Line 8 “

We will include the references in the revised manuscript.

6. “Refer the soil classification system exactly.”

The soils were classified using the World Reference Base for Soil Resources (IUSS
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Working Group WRB, 2015). We will include the reference.

7. “Page 12 Line 5, and Page 14 Line 17-19 Scatter plot should be given to explain the
correlation analysis.”

Will be included in the revised manuscript.
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