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Replies of the authors are indicate in bold italics

This is an interesting manuscript, based on wetlgpmed experimental work, and analyzed
using appropriate information. Figs and tablescérar and informative.

Meiofauna are seldom included in studies such ias @ind yet it is commonly accepted that
meiofaunal organisms seem to withstand hypoxian@rexia for shorter periods), and also
that recovery-rates are generally rapid (in pad tushort life cycles, in part due to passive
transport.

- The authors appreciate these positive words of théeree. It is nice that he likes our
work and that he underlines the need for this kid experiments.

My minor comment to this valuable contribution lsi$ that there are numerous studies on
meiofauna and hypoxia from the North Sea (Giereimisal work on meiofauna should be
cited), and the Baltic Sea that could and shoulihbkided both in the general introduction
and in the discussion-part. See e.g. papers byrelm§ co (roles of meio- vs macro fauna),
by Olafsson et al (meio/macrofauna, trophic stanuger environmental degradation - in press
Mar Biol 2013), and Arroyo et al (J Exp Mar Biol®@012, vol. 420-421, and ydrobiologia
2006, vol. 554). For a general reference to theapng of coastal hypoxia, see (it is a
comprehensive study) Conley et al 2011, Env Scihmek 45. The interesting issue of
nematodes vs harpacticoids should attract more!work

- We agree that there is a large number of papersimlde on anoxia/hypoxia. The ones
suggested by the referee are indeed relevant farsiudy.

- The following information from Elmgren (1978) was d@led to the introduction:
‘Elmgren (1978) stated that oxygen-dependent zamafithe fauna can occur as macrofauna
(> 1 cm) disappears at higher oxygen levels thamesmf the meiofauna. Especially
nematodes are known to persist in low numbers @asawhich have been anoxic for long
periods.’ (p. 3 lines 4-7 in the word document).

- Unfortunately the paper by Olafsson et al was net yavailable in the online first papers
of Marine Biology at the time when we made the @on. Now, after receiving all referee
reports, we saw that the paper is available onliftéowever, as it mainly focusses on
decomposition of green algae, the authors thinkgttoo far from the core questions in our
paper. Furthermore, referee 3 stated that we hawae too many references, so we need be
selective.

- The following relevant information from Arroyo 201aEMBE 420-421 was added to the
introduction: ‘A comparable phenomenon takes place in the ar@gpearea of the Baltic
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Sea, where algal mats become stagnant in shalldvayments, covering wide areas in whose
centre hypoxic and even anoxic conditions devedgpdty (Arroyo et al., 2012). The same
study showed thatthe negative impact of hypoxia induced by driftidgal mats
(eutrophication) was propagated to almost all kevefl the trophic and functional chain,
influencing species interactions even at the lovegtls.” (p. 2, lines 19-25 in the word
document).

- Arroyo et al. 2006 Hydrobiologia and Wetzel et 2002 was cited in the introduction

‘Moreover, the response to anoxia and the recoveny it can be size- (macrofauna vs.

meiofauna) and species-dependent (Wetzel et d&2;28rroyo et al., 2006).(p. 2, lines 25-

27 in the word document).

- The reference ofConley et al 2011 was added to the introductionithWworldwide more
than 400 systems recognized, covering a total @irea. 245,300 kin(Diaz and Rosenberg,
2008), hypoxia (defined here as DO levelgml ') and anoxia (no oxygen) are among the
top-list of emerging environmental challenges (UNE®04; Rabalais et al., 2010) and were
found to expand rapidly (Conley et al., 2011)..2(pnes 13-16 in the word document)

The following references were added to the list:

- Arroyo, N. L., Aarnio, K., and Bonsdorff, E.: Diiifig Algae as a means of Re-Colonizing
Defaunated Sediments in the Baltic Sea. A ShomaTklicrocosm Study, Hydrobiologia,
554, 83-95, 2006.

- Arroyo, N. L., Aarnio, K., M&ensivu, M., and BonstipE.: Drifting filamentous algal mats
disturb sediment fauna: Impacts on macro—meiofamatactions, J. Exp. Mar. Biol. Ecol.,
420-421, 77-90, 2012.

- Conley, D.J., Carstensen, J., Aigars, J., AxeBBnsdorff, E., Eremina, T., Haahti, B.M.,
Humborg, C., Jonsson, P., Kotta, J., LannegrenL&sson, U., Maximov, A., Medina,
M.R., Lysiak-Pastuszak, E., Remeikaite-Nikiene,\Malve, J., Wilhelms, S. and Zillen, L.:
Hypoxia is increasing in the coastal zone of th&i®&ea, Environ. Sci. Technol., 45, 677-
6793, 2011.

- EImgren, R.: Structure and dynamics of Baltic beattcommunities, with particular
reference to the relationship between macro andfangia, Kieler Meeresforsch. Sonderh.,
4, 1-22,1978.

- Wetzel, M.A., Weber, A. and Giere, O.: Re-colonizatof anoxic/sulfidic sediments by
marine nematodes after experimental removal of a#gal cover Mar. Biol., 141, 679-
689, 2002.

| warmly recommend publication; an interesting neomipt well-suited for this special issue
on coastal hypoxia
- Thank youl!
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General comments

This is a very interesting study combining a fialdd a laboratory experiment in order to
determine the effects of anoxia on meiobenthic comties. The manuscript suits well
within the focus of Biogeosciences and uses nopeiaaches (fatty acids, stable isotopes) to
answer the questions addressed. The conclusiongedirsupported by the results and overall
the paper is well written. However, there are a fiewws in the design and the presentation of
the results which need to be taken into accountrbethe manuscript can be accepted for
publication.

Specific comments

The main weakness of this study lies in the unedesign of the field and lab experiments,
which makes the manuscript quite difficult to fell@and the results at times irrelevant to the
aims of the study. Differences between the two ewpnts include the different vertical
sampling scheme, the fact that survival rates,rdityeand chlorophyll was only measured in
one (not always the same) experiment, differerticstiatests applied (e.g. two-way vs. one-
way Anova's) and so on. To overcome this situatithink the authors should try to unify the
analyses and prsentation of results between theegperiments by following the following
simple steps:

» Leave out the vertical distribution part of thedy. Many such, more carefully designed
studies, exists and most of them show what you l#és@ found, namely that the vertical
depth plays a significant role in the distributimimmeiofauna.

Moreover, your aim, as seen in the Title, Abstraictl Introduction was to investigate the
short effects of anoxia and in my opinion you hdeee enough to support your case without
the vertical distribution part (Le. clear effects anoxia on copepods, effects of feeding
behaviour etc.). Finally, since you have only dethivertical distribution on the field
experiment this part only complicates matters gmseific comment on ANOVA interactions)
and confuses the reader.

- The authors understand the remark of the refereeatithe removal of the data on the
vertical distribution would simply the paper. Firstve would like to explain that there was
no info on the vertical distribution in the lab exgiment because we needed sufficient
material to obtain reliable stable isotope data.é&rkfore, we report only on the top sediment
layer for this part of the paper. This issue is nosxplained in the Material & Methods
section.To detect a reliabl&’C/**C ratios in the tissue of the harpacticoids, a mimh of 15
pHg C per samples is required. Therefore we uselivallcopepods from the 0-1 cm layer.
There was insufficient biomass of copepods in thepeér sediment layer.” (p. 8 lines 2-4 in
the word document)



After all, we decided not to remove the informati@m the vertical distribution from the
field experiment because of the following reasond) it is a standard procedure in
meiofauna research to report vertical distributiorso this allows comparison with other
studies, (2) our results showed that the effecttbé sediment depth is stronger than the
effect of anoxia (see Fig. 4 MDS), this is an impant outcome of our study that should
remain in the paper and (3) we also showed that teoxia effect differed in different
sediment layers (see also remark 6, further in theferee report, where the referee wants
us to test this via a post-hoc test). This undeglinthe importance of reporting the vertical
distribution in this study. The specific remarks oANOVA interactions were clarified as
well (remark 11, see further).

* Whenever possible do the same analyses and ptesesame results for both studies as this
would be very helpful to assess whether the effet@noxia are persistent in both the field
and lab experiment or driven by experimental desigifacts. For example, diversity was
only estimated and discussed for the field exparm®urvival rate and chlorophyll was only
measured for the lab experiment.

Multivariate analysis was only done for the fielkperiment and so on. | understand that the
two experiments may not have been designed togétieee- fore some analyses, such as
survival rate or chlorophyll, are only possible tbe lab experiment, however, other analyses
such as diversity and multivariate can be perforfoetboth.

- First, survival rate and chlorophyll could not besamated for the field samples as the
cores were immediately stored in 4% formaldehydeomder to avoid any impact of oxygen
in the anoxic treatment. Further, meiofauna extraon was performed with Ludox, so no
survival rates could be estimated because of thenfmldehyde and the Ludox.

The main issue why certain analysis could not bafpaned for the lab experiment is the
fact that all live copepods were needed for theb#taisotope analysis. Moreover, it is
impossible to put copepods in glycerine slides fdentification prior to stable isotope
analysis. In order to cope with this, we took 4 ¢mi cores at § and those were used to
identify the harpacticoid copepods and report thentmunity composition (see results, 3.2
first paragraph). Since these cores were not subjecany treatment it makes no sense to
run a multivariate analysis on them as they only @k the initial copepod community.
Densities of higher meiofauna taxa were not estiradtfor the lab experiment as the paper
focussed on the response of harpacticoid copepa#® (title). In response to the referee’s
remark, we calculated the diversity for the copepad the To samples of the lab experiment
and the Hill indices were added to the revised tekbpepod family diversity was within the
range of the diversity levels recorded for thedfiekperiment (Table 1):d4 6.8 £1.0, Ny = 3
+0.8, H' (log) = 1.7 £ 1.0. The higherM is explained by the lower level of dominance of
Cletodidae in comparison to their contribution Ire tfield experiment (collected one year
earlier).” (p. 12 line 31-p13. line.2 in the wordadiment)

Technical comments

1. (Page 2484, Line 14). When where the normoxmepdas taken at the beginning or at the

end of the experiment?

- The referee is right, this should be clarified. Treentence was revised &Srie day before
the end of the deployment (i.e. at day 4) norm@amples (3 replicates) were taken at ca.
4-5 m distance from the chambdp: 5 lines 12-13 in the word document)

2. (Page 2486, Line 20 and Fig. 2). Figure 2 aedathy the experimental design is presented
is a bit confusing. Try to make a better Figuredrgsenting the time paints linearly and
sequentially and including To (start of the expent).



- Figure 2 was revised according to this suggestiohthe referee, § was included. We
agree that this clarifies the experimental design.

3. (Page 2487, Line 4). Ccores should read Cores
- This typo was already corrected during proofreadifor BG discussions.

4. (Page 2487, Line 16). Why did you use a diffesttraction method? This is rather strange
since the cores were collected from the same arga wonder if this had some effect on the
results (see also point 12 below)

- The main reason to avoid centrifugation with Lugddwas used for the field samples) was
that we wanted to collected the animals alive foetstable isotope analysis. In that way,
only copepods that survived the experimental lagatiment were used for the stable isotope
analysis. Besides the fact that Ludox kills meiofaa organisms, it could also potentially
impact the stable isotope signature. There is nabmn or nitrogen in Ludox that could
directly affect the stable isotope measurements thdre could be impurities in Ludox.
Even more important is the osmotic effect of LuddRat can induce the leakage of
components of low molecular weight. Also, samplés@d be prepared quickly in order to
avoid leakage ofC. This reason is now added to the revised text@pine 29-31 in the
word document): Centrifugation with ludox was not applied as weyéted live copepods for
the stable isotope analysis. Furthermore, ludoXdcaupact the finaf*C signal through its
osmotic effect on components of low molecular weigiVe are expecting only some minor
effects on the copepod densities as the decantatias repeated 5 times (see also answer to
remark 12).

5. (Page 2490, Line 13). What were the initial Hafies?

- The initial H2S was zero. This was clarified ime revised text (p.10 line 20 in the word
document). H,S started to increase soon after onset of anoroay D UM to final values
reaching ~ 2aM.’

6. (Page 2491, Lines 4-5). Did you do any postiests? Did treatment differed in all depths
or only at the surface? Its difficult to see frame figure.

- This is indeed a very valid remark. We did sondd#éional post-hoc tests (Tukey HSD).
We found that indeed copepod densities (Fig 3b) evenly significantly different between
normoxia and anoxia in the top sediment layer. Thigormation was added adn the latter
case, the difference between normoxia and anoxsaoméy significant for the top sediment
layer (0-0.5cm, post-hoc Tukey HSD, p=0.003).’Xp.Lines 3-4 in word document)

7. (Page 2491, Line 13). This sentence needs rgipgras | do not understand it. You
probably mean something like this: "For all themeatthere was both a treatment (anova ... )
and a depth (anova ... ) effect.”

- The referee is right that the formulation of thisentence is not clear and it was rephrased
as suggested For all these taxa, there was both a treatment.Qgx@nd a sediment depth
(p=0.004) effect.’ (p.11 line 11-12 in word docurt)en

8. (Page 2491 , Lines 15-16). This is not true boaht' figure out any such grouping on the
MOS. Both the normoxia top layers (i.e. white aigthtl gray triangles) and anoxia (Le. white
and light gray circles) are far away and on botlesiof the dashed line

- This sentence actually refers only to the top éay0-0.5 cm) and not to 0-1 cm depth. The
0.5-1 cm samples grouped indeed with the deepegrmyTherefore the text was corrected in

this sense. We also added that there was still asaterable spread within the 0-0.5 cm



replicates. The entire paragraph was revised @ ‘the MDS plot on the relative meiofauna
composition (stress=0.05, Fig. 4A), the top sedittagar (0-0.5 cm) grouped separately from
the deeper layers (0.5-3 cm), which points to ansfreffect of the sediment depth and no
clear effect of anoxia on relative meiofauna conitpms This separation was further
confirmed by ANOSIM (R=0.651, p=0.001). A two-wayossed SIMPER analysis showed
an average similarity in taxa contribution of 72.#4%he surface layers (0-0.5 cm) and 79.8%
in the deeper layers (0.5-3 cm). Nematodes (609824,%, respectively in 0-0.5 cm and 0.5-3
cm) and copepods (29.5% in 0-0.5 cm) contributedtrtmthe dissimilarity between surface
and the deeper layers.’ (see p. 11 lines 13-20oir vlocument)

9. (Page 2492, Lines 10-14). Something is wron@ Wits sentence. Please rephrase.

- | see now that something went wrong with the Lafermat:

The correct text was:

‘....Cletodidae (p<0.001), Thalestridae (p<0.01) &adphontidae (p<0)1

The MDS plot (stress0.12, Fig. 4B) of the relative copepod familiesnpmsition revealed a
high similarity between the top layers (0-0.5 crhnormoxic and anoxic samples, while the
deeper layers showed a higher variability (i.e. @anpoints are more spread). The difference
in relative family composition between surface (6Ai) and deeper sediment layers (1-3 cm)
was supported by ANOSIM (R=0.719, p=0.001)." (segdlines 3-8 in word document)

The bold text disappeared that is why you couldréad it. | apologize for that. It is still
correct in the word version of the manuscript.

10. (Page 2492, Lines 18 and 23). Try to be camsisSometimes you refer to the 0-1 cm
layer (line 18) and sometimes to the 0-0.5,0.5-1layars (line 23). You do not have a 0-1 cm
layer for the field experiment.

- We fully agree with the referee, sometimes the top layers were interpreted as one, but
we should note it correctly. This part has beenismd asThe difference in relative family
composition between surface (0-0.5, 0.5-1 cm) aedpdr sediment layers (1-3 cm) was
supported by ANOSIM (R=0.719, p=0.001).

SIMPER analysis showed an average similarity iniffaoomposition of 53.2% in the surface

sediment layers (0-0.5, 0.5-1 cm) and 46.7% indixeper layers (1-3 cm). Ectinosomatidae
(44.9% and 41.5% in 0-0.5, 0.5-1 cm and 1-3 cnpeetvely), Cletodidae (42.4%, 42.2%)

and Miraciidae (6.7%, 13.6%) were the copepod fasiltthat contributed most to the

dissimilarity between surface and deeper sedimaydrs.’” (p. 12, lines 6-13 in the word

document).

11. (Page 2492, Line 26 but also throughout theusenpt). | wonder if there were any
interactions with these two-way ANOVA's. You shouhention this explicitly because if you
had interactions then you should have taken messga&nst them.

- We agree with the referee. In a case of any sigrafit interactions, these should be
reported, if not we didn’t reported them. We chedkée statistical analyses again and
didn’t find any significant interaction terms.

12. (Page 2493, Line 8-9). The To community appdarde quite different from the
community of the field experiment (Le. differentrfdies are dominant). | would like to see
this discussed. Could this be an effect of theedgiit extraction techniques used or is it a
matter of temporal change after a year?

-The families Cletodidae and Miraciidae were foural high densities in both field and o
cores (collected a year later). The samples colldcthe year afterwards by Grego et al



(2013Db, this volume) also showed a dominance oft@lelae. For the other families there
are indeed some differences that can be linkedriteiannual variability. Mainly the high
relative abundance of Ectinosomatidae in both thermoxia and anoxia cores of the field
experiment was not retrieved in the, €ores for the lab experiment. The underestimatioh
this family can be due to the fact that these arainly rather small species that are closely
associated with sediment grains and that were ndifisiently extracted by the decantation
method (see before for our arguments why not to usedox extraction for the lab
experiment and the stable isotope analysis).

These differences are now included in the discussitThe initial copepod community (at
To) differed slightly from the one reported for theld experiment (see before, collected one
year earlier). The community was dominated by tailies Cletodidae, Laophontidae and
Miraciidae but a lower share of Ectinosomatidae ¥@asd while they dominated in the
normoxic cores of the field experiment. This carekplained by interannual variability in the
benthic communities. However, the samples colletted year afterwards by Grego et al
(2013b, this volume) were also dominated by theilfai@letodidae. Cletodidae were also
found to dominate in the anoxic cores of the fielgheriment in the present study. Next to
interannual variability, the underestimation of faenily Ectinosomatidae can also be due to
the extraction via decantation and not by meanseoftrifugation with Ludox (see field
experiment). Since we wanted to use the live coggpioe. the individuals that survived the
lab experimental treatment, the use of Ludox wak avo option. Species of the family
Ectinosomatidae are often rather small and clossisociated with sediment grains, it is
plausible that they were not sufficiently extracsdthe decantation method. In spite of these
small differences in copepod family compositiorertnwere no major changes in the overall
diversity as the average number of copepod famitiese Tp cores (6.8 £1.0) falls within the
ranges reported for the normoxic (7.7 + 0.6) andxancores (6.0 = 0.0) of the field
experiment.’ (p 16 line 29 and following in the wiafocument)

13. (Page 2493, Line 13). | would be careful withuyphrasing here as you can not say that
anoxia was successful when you had (even low) ecelef oxygen presence.

- We agree with the referee and rephrased the secgeas follows: The induction of anoxia
yielded a significant decrease of the oxygen lewethe overlying water (one-way ANOVA,
p<0.00001) from initial 6.6 + 0.2 mg/l (N) and 6.4 + 0.06 mg/l GN) to 0.58 + 0.29 mg/I
(TLA) after 7 days of closure of the core, indepenaérnihe addition of extra diatoms or not.’
(p 13 lines 3-6 in the word document).

14. (Page 2493, Lines 17-end of paragraph). Thiagoaph is rather difficult to follow.
Please try to make a Table with the Chi valuesuniog maybe also the other measured
parameters.

- This paragraph was rephrased a€hlorophyll a (Chla) concentrations were measuted a
time T; and § and ranged between 0 and @§/g. The addition of diatoms had a highly
significant effect on Ché values (p<0.0001) as samples without additionalodns had <5
ug/g Chla while treatments with extra diatoms had 389g Chla. Because of the high
variance in Chla concentrations in treatments with additional diado(83.9 = 52.2 ug/g
(T:ND), 69.8 + 33.3 nug/g (ND), 36.6 + 24.0 ug/g @RAD)), there was no significant
difference in Chla between the different time intervals; &nd T, (one-way ANOVA,
p=0.35). Another pigment, Chlorophyd? (Chl c2), showed similar patterns as Ghiwith
max. 3.5 £ 4.2 ug/g @N) in treatments without diatoms and up to 8.7 2rg/g after adding
diatoms (END). In terms of carotenoids, the concentratiofucbxanthin ranged between 1.3
+ 0.1 pg/g and 2.0 £ 0.4 pg/g without additionahtdms and between 18.2 +19.2 pg/g



(T.AD) and 39.7 £ 24.8 nug/g ¢ND) in treatments with extra diatoms.’ (p 13 lined8 in the
word document).

The authors believe that the differences betweea #alues are very clear but that there are
not enough values to list them in an extra table.

15. (Page 2495, Lines 3-5). Something is wrong.Herst of all, from the graph it seems that
normoxia increased to about 1200 and not 952 s=dsitathe text.

Moreover, in Figure 7 legent there is a statemieat the Figure consists of (A), (8) and (C)
but | got only one graph (probably only the (A)an my pdf copy.

- The referee is absolutely right. We initially wamteto show also the further
standardisation towards total uptake per individuahd per unit copepod carbon. At the end
we decided to remove these figures as they sholwedame trend as in Fig. 7a. Apparently
we forgot to remove the legends, the authors ap@edor that.

The correct4613C are now reported in the textBefore the onset of the anoxia, the
copepods were fed for 3 days with labelled diatowtsich resulted in the increase of their
8 C+stdev from -22.4+1.4%o (N) to 276.9+192.8%0 (IND) (A5'3C=299.2+192.8%0) . In
the normoxic treatments, a significant increaseA®F°C from TuND (299.2+192.8%0) to
T,ND (1281.5+667.6%0) was recorded (one-way ANOVA, ©3), indicating continuous
feeding in normoxia (Fig. 7). In the anoxic treamse food uptake ceased, with'*C values
showing no significant difference betweefND (299.2+192.8%0) and ;AD (138.6%43.0%o)
(one-way ANOVA, p=0.16). Consequently, thé>*C value differed significantly between
normoxic and anoxic treatment (one-way ANOVA, p4aY’ (p 14 lines 9-17 in the word
document).

16. (2497, Lines 7-9). This sentence is incompdst@é misses a verb. Maybe you intended to
have this sentence together with the previous eraa sentence?

- This sentence was rephrased 8gpically, a low oxygen demand in combination wih
high surface:volume ratio enable some speciesrioveuhypoxia/anoxia for extended times.’
(p 15 line33 and following in the word document).

17. (Page 2497, Line 26). Please rephrase. Its aonder you found effects at lower
taxonomic level only for copepods since this isah& group you looked at lower level!

- Correct, this sentence was rephrased a&t fower taxonomic level, there was a clear effect
of anoxia on the harpacticoid copepods’ family cosipon.” (p 16 lines 16-17 in the word
document).

18. (Page 2498, Line 1). "by see Grego ... " shpubthably read "but see Grego ... "
- Corrected(p 16 line 20 in the word document).

19. (page 2500, Line 27) The "a" in the "a for qugas” is a typo
- Corrected as(i.e. see Grego et al., 2013a, for copepods antatades)’ (p 19 lines 20 in
the word document).

20. (Table 1). Explain in the caption that thisoidly for the field experiment. However, |
would also like to see the diversity values frora thb experiment. | do not understand why
these were not calculated and discussed. Also,uldveuggest to make the table a bit more
easy to read by removing the second "Depth" colamsh by adding another row caption on
top indicating the normoxic and anoxic part of thiele.

- The caption was revised asTable 1.Average Hill's diversity indices (x stdev) for (A)
meiofauna taxa and (B) copepod family compositiothe field experiment.’



The lay-out of the table was revised and indeedeiads more easily now. Thanks for this
suggestion!

In response to the referee’s remark, we calculateée diversity for the copepods for the lab
experiment as well and the Hill indices were addexthe revised text.Copepod family
diversity was within the range of the diversityéés/recorded for the field experiment (Table
1): No= 6.8 £1.0, Ny = 3 0.8, H’ (log) = 1.7 = 1.0. The higher;N is explained by the lower
level of dominance of Cletodidae in comparisonheirt contribution in the field experiment
(collected one year earlier).” (p. 12 line 12 aaliioiving in the word document).

These diversity levels were also further discusséd. spite of these small differences in

copepod family composition, there were no majornges in the overall diversity as the

average number of copepod families in thecdrs (6.8 £1.0) falls within the ranges reported
for the normoxic (7.7 £ 0.6) and anoxic cores @@0) of the field experiment.’ (p. 17, lines

10-13 in the word document).

21. (Figure 4). What are the dashed lines? WhpisMDS done for the lab experiment?

The different gray symbols are difficult to distingh. Maybe use numbers?

- The dashed lines separate the 0-0.5 cm samples ftloenrest (in the A panel) and 0-0.5
cm and 0.5-1 cm from the rest (in the B panel).

- We didn’t aim to do a community analysis for thebl@xperiment, since only the copepods
of To cores were identified (see also the second specfimment by the referee). The
copepods from the other treatments were used fer stable isotope analysis.

- Numbers instead of symbols would probably complctte figure even more. The second
referee had no remark on the symbols, but still made an attempt to clarify the fills of
the symbols.
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harpacticoid copepods to anoxia in the Northern Adiatic: an experimental approach”
by M. De Troch et al.

Anonymous Referee #3

Received and published: 8 April 2013

Replies of the authors are indicate in bold italics

General comments

The contribution by de Troch et al. contains indéirey information on meiobenthos enduring
adverse conditions of anoxia in the Northern Adtrialhe study uses both classic approaches
novel techniques and is of good scientific signifteanThere are results confirming well-
known patterns (depth distribution) and resultghensurprisingly small impact of short term
anoxia, which make this a valuable manuscript. Gbality of the presentation could be
improved. This is mostly due to technical detailglioed below. Also, too many details and
small results are presented and discussed asyifntbee just as important as the main results:
short term anoxia survival and reduced feedingmduanoxia by copepods. Tables and figures
a well designed. The presentation is good, howeter,rather high number of citations,
statistical information and the details given wheferring to other studies, all together render
some parts of the text difficult to read.

My criticism mainly refers to specific points outith below. However, | also consider this
discussion as too long and not as streamlined esuitd be. | further do think that there are
quite a few citations already. This is why addieferences in this review process should be
avoided. Do not add citations suggested by reviewdathout removing others. Please do
think about cutting that list.

- The authors appreciate it that the referee did ansalerable effort to make suggestions
to improve our manuscript. We agree that there ameany papers cited, we removed 7
references in the revised version. On the other Hasince this study combines a field and a
lab experiment we need to explain different techaés and thus more citations. All specific
suggestions to improve the text were included, feether.

Specific comments

Page 2486, Line 7-8: Change to: "The labeling tephenresulted in isotope signatures (13C)
of 17.29 %o for untreated and 8949.51%o. in 13C emdcbultures.” (This is more easily read.)
- The authors agree with the referee and this was bad in the revised manuscript (p.6
[.25-26 in the word document).

Page 2487: Line 14: for how long were the coresHdefore there was no oxygen any more?

There are numbers on page 2493, line 15 indicatag concentrations fell to 10% of the
initial value within 7 days. This means you witnegs transient scheme.
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The aspect that anoxia was only short (in the emymarts in the lab, too) should be made
more clear.

- The revised version of figure 2 (as requested byother referee) should clarify that
anoxia was induced during 7 days i.e. cores wereseld for 7 days. We only measured the
oxygen concentration before and after closure ofetltores. This implies that we indeed
studied a short-term anoxia. We stressed this ie tlevised text by adding the word ‘short-
term’ to . 22 p.7. in the word document. The fatttat this refers to 7 days is already
mentioned in the description of the treatments hretparagraphs before.

- This information only refers to the lab experimenitor the field data it was clearly stated
that the EAGU was deployed for 5 days (see 2.2).

Page 2490: Lines 18 ff: It is a bit confusing te ke term "overall meiofauna density” and
relate this to depths, i.e. layers in the sedimewbuld think that overall density relates to a
depth-integrated abundance like Individuals/10 mouWin’t the term ‘depth-dependant
abundance’ (or density) be more appropriate? Antheoexact: the data demonstrate that
depth is the main factor determining a depth-dependistribution!

Well, is that astonishing? If it was not depth brganic carbon, oxygen availability or sulfide
concentrations in the sediment that determinediépgh distribution more than depth per se,
that would be a result.

That is, | completely agree with ref 1 that yourdfilgs on the depth as a major factor are
presented in a way that attributes too much weighs. fine to present the numbers, but the
statistical proof that sediment depth is the mattdr is not necessary here.

The message is: no difference between anoxic armdaac. And that is great.

- First, we agree that_overall meiofauna density iscanfusing formulation. Actually we
meant the total meiofauna density (so all meiofautexa) per depth layer. We revised and
clarified this part by removing the word ‘overallActually the sentence, as it was initially
meant, reads now asOverall, a two-way ANOVA on the total meiofauna diies
(ind./10cnf) showed a significant effect of sediment deptlc(easing abundance with depth,
p=0.002) while the different oxygen treatments (moxia/anoxia) interestingly showed no
effect (p=0.05, Fig. 3A).p.10 |. 24-27 in the word document.

- The authors agree that this paper mainly focusses tbe effect of anoxia but still we
decided not to remove the information on the vealidistribution from the field experiment
because of the following reasons: (1) the factoptie represents a level of variance in our
sampling design that we can not neglect by applyfog instance a one-way ANOVA, this
would be wrong (2) our results showed that the etffef the sediment depth is stronger than
the effect of anoxia (see Fig. 4 MDS), it is thus amportant outcome of our study and
indeed it probably points at other parameters reldtto depth, (3) we also showed that the
anoxia effect differed in different sediment layefsee also remark 6 or referee 1, where
he/she wants us to test this via a post-hoc telt)s underlines the importance of reporting
the vertical distribution in this study and (4) iis a standard procedure in meiofauna
research to report vertical distribution, so thil@avs comparison with other studies,.

Page 2493: Results show an enormous pigment \@ariatiuntreated and treated cores. This
patchiness in natural cores, especially given thallsdiameter of cores, is not uncommon.
How do you deal with it? what does it do to youempretation?

- This could be an interesting point, however, we @t really after any change of chl a
concentration over time, i.e. from (Tto T,. Since the diatoms werf’C prelabelled we
mainly aimed to trace the uptake of them by the eppds rather than following their
growth in the cores over time (from;Tto T,). The large variation in pigments is indeed
probably due to patchiness in the cores.
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To answer the research questions of the presentlgtit was essential that the addition of
diatoms caused a significant difference with the#tments without extra diatoms. This was
the case and this was also included in the discassi‘Finally, it is possible that there was
already a high amount of initial food present ir thediment and any addition of extra
diatoms would not imply any significant differenbetween both treatments at the onset of
anoxia. The contrary, however, was true because Ghk a concentrations increased
significantly in the treatments with additional wias.’ (p. 18 |. 23-26 in the word document).

Page 2494, line 10: “More specifically, the anox@atment with extra diatoms (T2AD) had a
lower survival rate : : : than the one with diatdém#&/hy is there with? Should this read:
without extra: : :?

- This remark is correct, in the last case it shoub@ without extra diatoms. The sentence
was revised according to this remarkMore specifically, the anoxic treatment with extr

diatoms (BLAD) had a lower survival rate (66.9+5.8%) than tivee without extra diatoms

(80.3+21.5%, FA)." (p- 13 I. 25-27 in the word document).

The fact that survival is reduced in combinatioroygen lack and diatom addition should be
a more prominent thought. These are adverse effeicise additional carbon may intensify
oxygen depletion. At least a settling bloom or epiltication dependant carbon supply often
times is responsible/adding to depletion situations

It is nicely shown that feeding ceased after T1b@o

In the Discussion Page 2495: the statement in 1l “contrasts with previous studies”)
seems to contradict those in lines 18 and 21. Plelasify.

- Actually, lines 15-16 (I.15 p. 14 in the word docemt)mention that meiofauna decreases
because of anoxia while the following lines say théhey decrease but never disappear
completely (‘no complete mortality’). This part waeevised as In the present field
experiment, total meiofauna densities were notiagmtly affected by anoxic conditions.
This is in contrast with previous studies that sedva significant decrease of meiofauna
densities due to anoxia (Moodley at al. 1997; T2ia2000). While studies on macrofauna
revealed a peak in mortality at the transition freavere hypoxia to anoxia (Riedel et al.,
2012), meiofauna — in general being more tolerdmdadley et al. 1997) — decreased in
density but some may still be alive. Van Colenle(2009) created hypoxic conditions in a
tidal mudflat for 40 days. While no macrobenthogvewed, nematode diversity and
abundances, for example, changed but no completalitypoccurred.’(p. 14 1.21-28 in the
word document)

Page 2496: line 9 and 13 repeat the same isswsePdhorten.

- This part was revised a8y sealing a 50x50x50 cm volume off from the sunding
environment (Stachowitsch et al., 2007), the fielgperiment mimics the situation where
water column stratification is the main cause ogpdwia, i.e. the isolation of bottom water
from oxygen-rich surface water (Diaz, 2001). Astbet-up caused a total cut-off of the food
supply, eutrophication as an important factor ieating anoxia (Gray et al., 2002) was
however neglected.” (p. 15 .6-11 in the word doeuth

The repeated sentence on the ‘total cut-off of fleed supply’ in line 13 was deleted.

Page 2497: Lines 6-9 are repetitive of what otbanél. They do not help in the discussion of

your findings and are somewhat superfluous text Aérey should be omitted. Lines 21-24
could be omitted completely.
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- Lines 6-9 try to explain why copepods and nematockespond differently. This part was

revised as This difference in response can be due to phylagerenstraints and lifestyle

(Wetzel et al., 2001). Typically, a low oxygen demain combination with a high

surface:volume ratio enable some species to sutwpexia/anoxia for extended times.’(p.
15 I. 32 and following in the word document).

Lines 21-24 were deleted in the revised version.

Page 2499 line 19: replace “into” by "in". Also: wwh cores are you referring to? The ones
from Gray 2002?

- The word ‘into’ was replaced by ‘in’. We refer tohat we expected to happen in our
experimental cores that received additional diatanis order to clarify this, the sentences
were revised a$Alternatively, as decomposition of organic mat{bere diatoms) typically
results in low oxygen concentrations (Gray et 2002), the cores with additional diatoms
(T.AD) were expected to have lower DO concentrationd eonsequently lower survival
rates than those without diatoms. This was howawethe case in the present study as there
was no significant difference in oxygen level imeowith or without extra diatoms.’ (I. 14-19
p. 18 in the word document)

Fig. 6. This is a bit confusing. What about: Abseland relative fatty acid composition of the
sediment (0-3 cm) for treatments without extra atieg (A, C) and for treatments with
diatoms (B, D)

- We agree that this read easier and the lettershe tegend were therefore reshuffled as
suggested.

Fig. 6. There is no figure 6B or 6C in my copy!

- The referee is absolutely right. Also referee 1 miid at this. We initially wanted to show
also the further standardisation towards total upda per individual and per unit copepod
carbon. At the end we decided to remove these Bguas they showed the same trend as in
Fig. 7a. Apparently we forgot to remove/adjust tlegiends, the authors apologize for that.
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