Hochfeld and Hinners evaluate the effect of phytoplankton adaptation to ecosystem
functioning by using a 0-dimensional evolutionary ecosystem model. They used a previously
implemented individual-based model from the same authors with the following components:
one nutrient (nitrogen), three phytoplankton functional groups (cyanobacteria,
dinoflagellates and diatoms), one generic zooplankton and a detritus pool. Phytoplankton
adaptation was implemented as two 'flexible traits' as they called them, namely optimum
temperature for growth and cell size, where the variation of the former is affected by a
random mutation process and the latter by cell growth. They conclude by highlighting the
importance of including phytoplankton adaptation in ecosystem models.

First, it is difficult to assess the scientific significance of their modelling approach. The model
is briefly presented in this manuscript but is published in the supplementary material of a
previous article by the same authors (Hochfeld and Hinners, 2024). The authors repeatedly
refer to this work to describe the model, without explicitly explaining what they have 'slightly
modified' or 'extended'. In particular, it is unclear what are the assumptions, processes, and
parameters of the model, how they quantified them in their current model description and
how these differ from their previous manuscript. Perhaps the individual-based modelling
approach used by the authors is novel, albeit very hard to judge based on the current
description.

Second, they used the same numerical experiments as in the previous work, which show the
same results as in their previous ms (cf. figure 2 in this and their previous ms with biomass
staked vs non stacked). Thus, the only new results seem to be the quantification of the
ecosystem functions (later results in the current manuscript), but the conclusion between
manuscripts is nearly the same. Overall, | would have appreciated a thorough presentation of
the model, with its assumptions, and limitations, to better interpret how these impact the
author's interpretations and how much their current analysis advances our understanding of
adaptive response of phytoplankton and its impact to ecological functions. Unfortunately, |
cannot see that in the current manuscript and less so in comparison to their previous work.

Third, competition for resources and phytoplankton adaptation based on functional traits
related to size and to a lesser extent to temperature has been investigated in models with
different complexity, covering various scales and with various modelling approaches (e.g.:
Bruggeman and Kooijman, 2007; Follows et al., 2007; Hellweger and Kianirad, 2007; Pahlow
et al., 2008; Merico et al., 2009; Banas, 2011; Clark et al., 2011; Norberg et al., 2012; Thomas
etal., 2012; Ward et al., 2012; Toseland et al., 2013; Wirtz, 2013; Daines et al., 2014; Terseleer
et al., 2014; Smith et al., 2015; Kerimoglu et al., 2017; Kremer et al., 2017a; Taherzadeh et al.,
2017; Acevedo-Trejos et al., 2018; Chen et al., 2019; Dutkiewicz et al., 2020). Some of these
eco-evolutionary trait-based modelling approaches have been reviewed over the past
decades (Norberg, 2004; Anderson, 2005, 2010; Litchman and Klausmeier, 2008; Hellweger
and Bucci, 2009; Smith et al., 2011; Follows and Dutkiewicz, 2011; Andersen et al., 2015;
Bonachela et al.,, 2016; Hellweger et al.,, 2016; Kremer et al., 2017b; Ward et al., 2019;
Zakharova et al., 2019; Kigrboe and Andersen, 2019; Klausmeier et al., 2020). However, the
introduction only covers a few examples and gives the impression that not much work has
been done in the past decades to capture the adaptive capacity of planktonic organisms in
ecosystem models, which to my knowledge is not the case. Hence, | consider that the
introduction needs to provide a better rationale for the study in the context of previous eco-



evolutionary trait-based models, what technical or knowledge gap is covered and to clearly
present what is distinct in their modelling approach.

Last, in both manuscripts the authors suggest that their model aims to capture the dynamics
of the Baltic Sea. However, no model calibration or validation against observations is provided.
If the authors want to make such a claim, | would suggest having figures that clearly show
model performance against observations.

Albeit the presentation quality of the manuscript is good, unfortunately, the various issues |
have listed above do not allow me to recommend the manuscript for publication in it is current
state.
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