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We thank the reviewer for the helpful comments.

The reviewer asked about other factors that drive the poor condition of cod. In fact, we
presented briefly the potential other factors contributing to the cod condition patterns
in the Introduction to provide some background, specifying that in literature deoxy-
genation has been advocated as one of the major drivers of the condition decline (e.g.
Casini et al. 2016). However, in the present manuscript, we specifically wanted to ex-
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plore the link between deoxygenation and condition and investigate the circumstances
that brought cod into greater contact with (and higher exposure to) low-oxygen waters.
We appreciate the reviewer’s point, and thus we can add some text in the Discussion
section about the alternative factors that could contribute to the patterns in cod con-
dition, especially before the mid 1990s when the cod population seemed outside the
sub-lethal oxygen layers but condition was quite low. We can also add some sentences
about the reasons of the shallowing of the low-oxygen layers, from literature. On the
other hand, the reasons for the deepening of the cod population have not been investi-
gated, only speculated about in other papers (Orio et al. 2019). These are beyond the
scope of our paper, but we have suggested that this is an important question to answer
in futures studies.

In the revised manuscript we will be more quantitative, spelling out the most important
changes across time. We will provide information on the statistics that have been used,
i.e. linear regressions for the time-series of condition and overlap to low-oxygen layers,
and Anova for the otolith analysis. The otolith analysis is a modification of the analysis
done in Limburg & Casini (2019), so we thought not to explain the method too much in
detail but just refer to that paper for further information for example about the sampling
etc., but we could do that if the Reviewer #2 and/or the Editor prefer so.

In the revision we will also address the specific questions and comments raised by the
Reviewer #2. The main responses are listed below:

- (Q on line 107) We did not use Subdivisions 29 or northward because of the spatial
distribution of the cod population. Since the early 1990s the population has concen-
trated in the southern Baltic Sea.

- (Q on lines 108-109) The two length groups for condition were selected to represent
small and large fish. The small fish can also be seen as juveniles even though the
size at maturity has declined with time for this population. The large fish on the other
hand can all be considered adults. Currently, there are very few cod above 50 cm and
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therefore we could not use larger size-classes.

- (Q on line 117) The population distributions, divided in < 30cm and ≥ 30 cm, come
from Orio et al. (2019). In the condition estimations, we did not want to use too large
ranges of fish sizes in one group because Fulton condition factor (used in the paper
we refer to and compare to ours) can be affected by fish size. Moreover, cod start
to become piscivorous around 30 cm and therefore fish below 30 cm (but larger than
in the plankton- and nektobenthos-feeder phase, around 15 cm) can be considered
occupying similar ecological niche. Therefore, the 20-29 and 40-49 size groups were
chosen for condition estimation just to represent the small and large sizes with different
ecological niches and therefore likely different behavior and food requirements.

- (Q on line 273) Regarding the question “Was there a way to directly link otolith chem-
istry with body condition? (e.g. from the same individual?)”. Yes, it is possible analyzing
the Mn/Mg elements ratio in the otoliths of individual fish, see Limburg & Casini (2018,
2019).
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