Marine Silicate Alteration and Carbon Cycle Method

Recent studies have shown that marine silicate alteration, is able to regulate
amounts of carbonic acid (H,CO,) in porewater through lithogenic silicate (LSi)
dissolution and clay formation:

Lithogenic silicate +H* — H,SiO,+Cations
CO,*> +2H" «-HCO;+H"«-H,CO,
Neoformed clay +H®«H,SiO, +Cations

These processes are critical for global C and Si cycles since the amounts of H,CO,
affects partial pressure of CO, (pCO.) in the ocean and potentially in the
atmosphere. The rates of LSi dissolution and clay formation affect opal diagenesis
(e.g., BSi dissolution and preservation in marine sediments). Though several
studies have demonstrated the importance of marine silicate alteration, its current
estimated rate remains highly uncertain (LSi dissolution: 5 — 20 T mol C yr1;
Torres et al., 2020; clay formation: 0.5 — 10 T mol C yr?; Isson et al., 2020).

Y¢Research Question

What is the primary factor that controls the rates of LSi
dissolution and clay formation?

(1)Reactant and product? (2) pH? (3) Something else?

Study Area

38 S . TR 0
4l 1200 a0
- oy 800
LR o 80 AN N
37.5 g . é 26 < 2-1_1
- o 120
D o
“““““ 0O 160
= 374 E
C)Z -E- -400 200
— =
() e -200
= 240
'g % 0 40 80 120 160
A200 Total Alkalinity (meg/L)
-+ —
£ 365 &
— -1600
. -2000
36 | Max Alkalinity (meq/L)
g0 0 to 75 <2400
: 75 te 100
" : 100 wo 125
s N LRI -2800
e + 150 v 200
| | | | 3200

125.5 130 130.5 131 131.5 132

Extremely high alkalinity due to dissolution of mica-group silicate o
in the pelagic sediments of the Ulleung Basin (East Sea): -
stable Si isotopes evidence and reactive transport modelling
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(A) Sequential leaching and Si isotope analysis
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Mica-group silicate as the primary phase for lithogenic silicate dissolution
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