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Summary: The manuscript by Dr. Glaz and co-authors describes the changes in lake
chemistry and DOM quality in boreal lakes following forestry activity in the lake’s catch-
ments. The overall findings suggest that changes for Phosphorous and DOC con-
centrations occur, but that the responses are no longer significant after the first year
following harvesting has passed. The study is of interest for the readership of the
journal ’Biogeosciences’, as it links the basic understanding of lake and catchment
biogeochemistry with the applied question of how long legacies of land management
from forestry operations will remain in boreal lakes. The quality of the work is good. I
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was intrigued by the replicated study design and the extensive statistical analysis using
both, regular and permutated versions of an ANOVA. Overall, I support the publication
of this manuscript after the comments listed below have been addressed.

Main comments:

- The model for residence time (Equation 1): According to my understanding, the inher-
ent assumptions of this model are not appropriate. First, it is easily possible to use a
common runoff coefficient for boreal forests from the literature (See for example Bosch
and Hewlett, 1982 as a classical study or Schelker et al., 2013a as a more recent) to
assume the percentage of P that becomes runoff (value around ∼0.5 for undisturbed
forest) instead of just using precipitation. Second, this value changes as a response
to harvest to a higher value (value around 0.7 to 0.85, same references), which will
subsequently decrease the residence time in perturbed lakes. Please consider these
mechanisms and add them to your model. Then the authors should evaluate how these
simple improvements change their results.

I suspect that using a slightly more complex model that acknowledges evapotranspira-
tion in a simple way will make it easier to argue that the DOC signal is more related
to the inflows, versus the in-lake processes, which will improve the discussion section.
Finally, the wording ’residence time’ is not very good, as such a simple model suing
annual precip. will only be able to estimate the ’mean annual lake residence time’.
Please be consider renaming the the variable.

- The introduction is generally well written, some sections are, however, too general
and do not properly review the actual biogeochemical processes. Sometimes only lists
of processes are provided without more discussion on why they are important. It feels
like it is only scratching the surface of the topic. I have indicated several instances
where improvements can be done in my detailed comments below.

- The same is to some degree true for the discussion section. Here a bit more than just
a list of possible mechanisms is needed. Instead, please compare your results in detail

C4714

http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/12/C4713/2015/bgd-12-C4713-2015-print.pdf
http://www.biogeosciences-discuss.net/12/9307/2015/bgd-12-9307-2015-discussion.html
http://www.biogeosciences-discuss.net/12/9307/2015/bgd-12-9307-2015.pdf
http://creativecommons.org/licenses/by/3.0/


BGD
12, C4713–C4719, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

to other, similar studies and develop a red line for the discussion. Even if the authors
can not prove which mechanisms are acting, they should be able to narrow down which
actual processes are most likely to create the observed patterns in their study system.
Also here I have given some points to look at below.

Minor comments:

Introduction:

P9310, L16: suggest replacing ’vegetation’ with ’vegetation cover and plant community’

L17: A good reference for the temp and moisture statement is Schelker et al., 2013b.

L26: The statement is so general, that it does not contain very much information that
is needed for the reader to understand the current paper. I doubt that this many refer-
ences are needed here. Suggest removing at least two.

P9311, L2, replace ’a recent study’ with ’the recent study’; it is the same study you talk
about in the sentence before.

L7: what is a ’system’ here? ecosystem? aquatic system?

L21: ’to lakes’ or ’into lakes’ sounds more right to me.

L24: ’an interesting and a supplementary technique’ sounds fishy... how about ’a new
tool’, ’an appropriate tool to study...’

L27: suggest the authors extend here a bit adding information on how all the other
cited publications, such as Fellman et al., 2009, McKnight et al., 2001... have used the
tool to distinguish DOM from different origins. Also, there are many, many more recent
papers, that do this . Please give a better overview here.

L28 and following: aim and hypothesis read well.

Methods:

L9312, L15: any guess what the percentage open water in this landscape is? Right
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now it sounds like there isn’t any, but considering Fig.1 it would be good to add this.

L17: What does the term: ’morphometric’ mean here? Something like geomorpho-
logic? I am not familiar with it - suggest to replace.

P9313: L4: Great to present the detail that all treated lakes have >65% harvest of the
catchments area, which should help get a good quantification of the treatment effects.

L6: Please see main comment on the estimation of residence times.

L16: the brand ’Alpha’ is really not that interesting. The important question is out of
which material the bottle(s) were made. Please revise.

P9314: L 15: remove ’bottles’

L17: Why only three locations?

L23: please provide reference for formula. It can’t have come from nowhere.

P9315: L8: A commonly used abbreviation for the Spectral Slope is Sr or S_sub_R.
May be worth introducing it here.

P9316: Very clear description of the stats! Also, I fully appreciate the use of
permutation-tests!

Results:

P9317, L6 suggest to add ’first’ to ’year after harvesting’

P9318, L4-7: I suggest to do two things here: First, use abbreviations for emis-
sion/excitation (for example Em. and Ex. ) and use these throughout the manuscript.
Second, as you have described these to humic peaks already in the methods, sinply
refer to them as peak A and C and do not restate all the details.

L19-20: percent sign is the only unit that should be behind the number without a space.
Also, it should be added to both numbers.

C4716

http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/12/C4713/2015/bgd-12-C4713-2015-print.pdf
http://www.biogeosciences-discuss.net/12/9307/2015/bgd-12-9307-2015-discussion.html
http://www.biogeosciences-discuss.net/12/9307/2015/bgd-12-9307-2015.pdf
http://creativecommons.org/licenses/by/3.0/


BGD
12, C4713–C4719, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

Discussion:

9319, L6-9: Does Kreutsweiser really show all this? As I remember, some of these find-
ings are only mentioned as ’believed’ responses to harvesting. For example, I am not
aware of any study that can really show higher soil microbial activity following harvest-
ing with current microbiological methods. If there is, I am happy to be corrected. Also,
the statement is so general, that it has little value for the discussion. I would therefore
suggest to be either more specific on what has been explicitly shown and what is ’only
believed’ to happen following harvesting or to remove this statement entirely and go
directly into the ’processes affecting P’ discussion.

L11-13: Is this an important process in boreal regions, if ∼20m buffers are kept around
lakes? I doubt it, as the slopes of the landscape are simply too low for extended p-
mineral-particle transport. Maybe this can be included in the discussion. This would
also point towards the DOC link with transport.

9320, L6: I am not sure if sedimentation is only possible as a complexation with clay-
minerals, as flocculation in the water column can occur for different reasons (see for
example literature on ’marine snow’). Suggest to revise that ‘mineral complexation is
one mechanism’ leading to sedimentation.

L15: ’the photodegradation could be efficient to transform autochthonous organic mat-
ter to CO2’ - I am not sure I agree here. To my understanding the C-DOM pool in these
lakes will be dominated by humic fractions. This stable, allochtonous DOM would be
predominantly degraded by sunlight to more bioavailability forms, which is then respired
by heterotrophic bacteria (Wetzel et al., 1995), doing the opposite of what you state
here. Please clarify. I agree overall with the statement that the terrestrial deliveries will
be/ are most important, but the current argumentation does not convince me of this as
a reader.

L25-30: This long sentence is another long list of possible processes, but as a reader I
don’t know more of why they are relevant for interpreting your results. Please decipher
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for each of the named processes, what their expected effect would be (+reference),
what of this is observed in the results and what indications there are for or against this
process playing an important role in overall understanding.

9321, from L5 it starts reading better. Just continue to go a bit more into details of what
exactly the references tell and do not list them all together.

Also, the authors should remember that the largest C-efflux from a forest floor is soil
respiration, which has been shown to change as a result of forest disturbance (for
example Grant et al., 2007). So whatever decomposition happens at a soil surface
may be disconnected from what contributes to the aquatic DOC.

P9322, L2: the hypothesis of ’no change of DOC character following harvesting, de-
spite concentration changes’ has been around for a while for streams. Maybe Burrows
et al. 2014 would be a reference for this.

âĂČ Figure 1: is not very good. I would suggest zooming out on the small map that
people can see where this really is. Also, almost all text is too small and the abbre-
viations are not explained. Any chance to also plot the lakes catchments as dashed
lines?

Figure 2 and 3: Same as above: too thin lines and too small text/axis titles and num-
bers.

Figure 4 is great – simple and clear.

Tabel 1: A very good summary of the general lake characteristics.

Table 2 and 3: Good summaries. I suggest you mark all significant p values as bold.
This is commonly done to allow the reader to quickly categorize the relevance of the
variables.
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