Biogeosciences Discuss.,
https://doi.org/10.5194/bg-2019-478-SC1, 2020
© Author(s) 2020. This work is distributed under
the Creative Commons Attribution 4.0 License.

Interactive comment on “Linking climatic-driven
iron toxicity and water stress to a massive
mangrove dieback” by James Z. Sippo et al.
Fernanda Adame
f.adame@griffith.edu.au
Received and published: 14 February 2020

This manuscript provides an interesting theory: increased Fe toxicity and water stress
led to large-scale dieback of mangroves in northern Australia. The authors provide
lines of evidence from wood and sediment cores to show that low mean sea level,
low water vapour, and low precipitation contributed to changes in the biogeochemistry
of the soil, which led to changes in the physiology of the trees. Their data shows a
very high increase in wood Fe over the period when the dieback occurred, along with
a possible decrease in water use efficiency, and decrease in wood density. However,
there were no clear differences between the "dead" site compared to the "live" site, with
differences mostly driven by the position in the intertidal (low vs high). Both sites had
similar growth rates, similar CRS, WUE, wood density and salinity. The only significant
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difference was that the live site had higher Fe+ in the soil that the dead one, a result
which appears to be contradictory to their hypothesis. At the moment, the manuscript
is written in a way that implies that all the data support their theory, but I am still not
convinced. I agree that the climatic conditions led to drastic biogeochemical changes
in the soil and mangrove trees, however, this does not explain why some of them died
and some of them not. A cause-effect link cannot be established yet.
Overall, I think the data is of high quality and there is potential for it to form the basis
of an interesting and novel hypothesis on the effects of drought and sea-level rise on
mangrove forests. However, it has to acknowledge that this theory does not prove why
mangroves died. The authors mention in the conclusion that differences in groundwater
could be the cause of death in some forests, however, they also mention that salinity
was similar in both sites. There are still many unanswered questions and the paper
needs to be rewritten in a way that provides some answers but also acknowledges that
new questions have emerged that are yet to be resolved.
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