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Atmospheric CO;
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Coral carbonaceous skeletons do not remove CO; from the environment. Due to the way skeletal
accretion occurs, stony corals release slightly more than they use:

Ca** + 2HCO; — CaCO; + H,O0 + CO;

(Suzuki & Kawahata 2003; Suzuki & Kawahata 2004). CO, is 282 times more soluble in the oceans
than O, mostly confined in the carbonate/bicarbonate buffer (Middelburg et al. 2020; Aslett 2023).
Much carbonate/bicarbonate originates from the dissolution of carbonaceous terrestrial rock (The
Royal Society 2005) exacerbated by acid rain. Oceanic buffer enrichment has compensated for
historic fluctuations in atmospheric CO,. Riverine-dissolved inorganic carbon (DIC) is likely
insufficient to raise alkalinity; however, concurrent contributions of particulate inorganic carbon
(PIC) remain essentially unexplored (Middelburg et al. 2020).
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Oceanic Carbon Cycling Zhang et al. 2018.
http://academics.casad.cas.cn/xsjl/yghhy/2017n/hycg/202101/t20210120 4560376.html [last accessed 20 January 2023].

The oceans are competent sequesters of atmospheric CO;, absorbing between 0.11 and 0.16 billion
tons (gigatons; GT) per annum. A proportion is stored for millennia in the ocean’s interior.
Photosynthesis-derived carbon, manifested as deceased phytoplankton and faeces, descends as
particulate organic matter (POM; marine snow) to the abyss. Below a thousand metres, much is
converted to recalcitrant dissolved organic carbon (RDOC) by the microbial carbon pump (MCP).
Recalcitrant molecules are biodegradation resistant (Tanhua et al. 2013, Steinberg & Landry 2017;



Zhang et al. 2018). RDOC’s indigestibility is determined by its molecular structure or nutrient
deficiency below the microbial uptake threshold (Wang et al. 2018; Zheng et al. 2022).

Increasing the size of the recalcitrant pool may confine enough carbon to moderate atmospheric CO,
for the foreseeable future. Heterotrophic Archaea, bacteria, and viruses have biotransformed 85
percent of ocean interior DOC. Currently, around 662 gigatons. Comparable to the 750 gigatons of
carbon currently in the atmosphere (Zhang et al. 2018).
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