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The manuscript by Saini et al. is a continuation of a series of works where the effect of
glacial-interglacial changes on planktic functional types and the carbon cycle is explored.
Here they focus on differences between a portion of the onset of the last glaciacion (70
ky) and the Holocene. In particular the effect of different surface iron fluxes to the ocean
on atmospheric CO2 and global ocean DIC is tested. The manuscript is clearly written. I
have some comments regarding the methodology and presentation of results that should
be addressed for the paper to be published by Climate of the Past. 

In the methodology, the authors give an analysis of different estimates of iron from dust
solubilities, and they define a "most likely range" between 3 and 5%. Is this estimate also
valid for preindustrial dust? For your preindustrial simulation you pragmatically chose 1%
solubility. The estimate of CO2 effect of Southern Ocean fertilization is based on the
comparison of 70 ky simulations that use 3-5 % Fe solubility in the Southern Ocean vs a
70 ky simulation that uses preindustrial iron fluxes with 1% solubility. Due to the high
variations in estimates of Fe solubility in the ocean, which the authors correctly point out,
I think that the case of same solubility between glacial and interglacials should be included
in the "most likely scenarios". This will affect the minimum of your range of CO2 change
estimates due to Fe fertilization of the Southern Ocean. 

The difference in results between using either of the two glacial dust flux estimates that
you apply in your experiments appears to give a weaker response than changing the
solubility. This is an important result, which means that the global carbon cycle is more
sensitive to factor changes in soluble iron flux that to differences in the horizontal flux
pattern. It would be a good idea to discuss the result in the paper. 

One of the novelties of the methodology is that it includes four functional types of
phytoplankton: Normal phytoplankton, diazotrophs, coccolithofores, and diatoms. But how
much does the inclusion of the new functional types affect the CO2 drop in the Southern
Ocean fertilization experiments? In other words, how do the results of Saini et al. compare
with a model with only regular phytoplankton and diazotrophs? It would be a benefit to



the scientific community to have that comparison documented, since it would give us a
hint on how necessary it is to include more planktic functional types in glacia-interglacial
experiments. 

What's the CO2 difference between your 70 ky and preindustrial experiments? I imagine it
is higher in the 70 ky experiment due to lower global EP. Is that effect overcompensated
by the Southern Ocean fertilization effect? It would be important to note this in the paper,
since in the real climatr system the onset of the glaciation included physical changes as
well as the assumed iron fertilization. 

Another novelty of the model is the inclusion of a sediment model, which allows changes
in global alkalinity. Does global alkalinity vary significantly among your experiments? Does
the variation in CO2 that you find depend on global alkalinity changes at all? This is a topic
that could be potentially addressed in this paper.

Minor comments:

Line 19: No need for the ~ symbol if you include uncertainty. 

Line 121: What leads? The sentence is not clear. 

Fig. 2: Color scale poorly chosen, it saturates in most places. 

Fig. 3: Why does the North Altantic show such a complex pattern of EP anomalies? Is it
changes in convection, ventilation, the AMOC?

Fig. 4d shading colors not easily distinguishable. Why does terrestrial carbon go down in
your simulations?

The global iron flux in experiments lambfe10% and lambfe3% is not shown anywhere. The
fluxes should be plotted somewhere in the paper, since the results of these simulations
are discussed in detail. 
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