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Mid-ocean ridges (MORs) are promising candidates for the
BdCl.(g ro'und and location of life's origin on Earth. At modern day MORs,
Motivation: seawater percolates into heated oceanic crust, driving

A major factor influencing the extent of water-rock interaction at 1. How do different modeling parameters influence
MOR:s is the depth of the ridge crest below sea level. Previous work Research ' modeled MOR depth?
suggests that an MOR depth of 2400-2900 m below sea level pth:

Mid-ocean ridges :)é’é?ZL\/eemflsyclll_lrg\’j\t\ee\;err;thOéltnegi:ti’gﬁrl;g?tezl::o pEc;r;ctshclc\DArg%ISex vent allows for the maximum depth of water penetration into oceanic questions 2. Was MOR depth below sea level on the Archean and
d th .« £Iif rov?éled o aeothermal enerav aradient thét ancient life could crust, which would allow for emerging life to fully access the energy Hadean Earth sufficient enough for percolating water
and the origin ot lite que Odvan%ge of is <till unggrgdebote available from hydrothermal activity (Kasting et al. 2006). to reach maximum depths within oceanic crust?
Methods and RESUItS: Modeling ridge depth DISCUSSIOn Gnd CO“CIUSIO“S Figure 3. Mid-oceanic ridge depth vs. Age (constant convection)
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We use synthetic seafloor age maps of the Earth with 0%, 10%, and 30% of its surface covered in h luti . 1000
continental crust. These maps were previously generated using global spherical mantle convection MOR dept evolution over time = 1 % Modern Day
models (Coltice et al. 2012, 2014). | Following Sim et al. (2016), we correlate the percent crust used in each calculation with an = Al () Ra=44x10°
Then, those age maps can be used to calculate subsidence (depth of the seafloor Ipelow sea level). age based on the crustal growth model described in Korenaga (2018). The convective regime *g ol T O Ra=44x10°
We vary subsidence (and therefore the bathymetry of our modeled seafloor) over time by: of the early Earth is a matter of much debate; while it has traditionally been assumed that © : Ra=4.4x10"°
1. Using different plate cooling models (Stein & Stein 1992; Hasterok 2013; Rosas & Korenaga convection was more rigorous in the past and slowed over time, recent work suggests that O 500k Stein & Stein 1992
2021; Korenaga et al. 2021), and convection may have remained steady since the Hadean. Taking this into account, we show < Hasterok 2013
2. Changing the Rayleigh number (Ra) to alter convective rigor. We take 4.4 x 108 as the current Ra how MOR depth varies with age while undergoing steady convection matching that of 2 10001 ¢ oS e — oo,
(Sim et al. 2016), and test convective rigor 10 and 100 times higher than present day. present day (Figure 3) and while undergoing slowing convection (Figure 4). © i i K(c):rs;?aga ;)trZTazg;m (H = 50)
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