Tracking dynamic topography through hiatus surfaces
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1. Motivation 4. Results 5. Comparison with present-day residual topography

€ Mantle convection affects the horizontal and vertical motion of the Earth’s surface. Its vertical
motion leaves an imprint in the geological record.

€ The polarity of the signals coincides: regions of hiatus/no hiatus correspond to high/low
residual topography, respectively.

€® Hot mantle upwellings induce positive surface deflections, expressed stratigraphically as non- Hiatus maps serve as proxies of past dynamic topogr.aphy (red = ® The Oligocene and Pliocene have globally high hiatus distributions, o . o
depositjona]/erosi()nal environments that leave time gaps in the Sedimentary record. In contrast, hlgh, blue = low) for a given series, since the Upper ]urassm (~163 Ma). which coincides with sea-level dI‘OpS due to the glac1at10n of the ® The power spectra of both dataset show similar Shapess with flatter spectra and Slgnlflcant
cold mantle dewnwellings induce negative surface deflections, and create space for They change systematically on the timescales of geological series southern® and northern’ hemispheres. power up to Sphemcal harmonic degree 30, equlvalent to Wavelengths of ~1500 m.

j j (ten to tens of millions of years), and have wavelengths on the order . . . . . .
sedimentation to occur. of 103 km y ’ 5 ® The Upper and Lower Cretaceous show very low hiatus ratios, € The power spectrum of the hiatus maps is flatter than expected from geoid studies.

€ Understanding the temporal and spatial changes in dynamic topography provides constraints on Hiatus Maps corresponding to peak values in various sea-level curves®.
the viscosity profile of the Earth’s mantle. i . . . . . .

yp Proxy for dynamic topography @ Each regional curve reflects a unique dynamic evolution. iatus Map - This study t et al. (2022)
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(Left) Sketch showing upwards/downwards deflection of the Earth’s surface induced by hot/cold anomalies transiting through the mantle. (Right) Simple layered o 10 ¢) Europe f)NW;Afnca %

viscosity profile and its surface topography kernel as a function of depth and spherical harmonic degree (SHD)!. A stratified mantle decouples the contributions of = | —— 2

lower mantle anomalies from the surface topography, meaning that anomalies with SHD > 5 contribute only when they are in the upper mantle. = _ \ n —— This stud
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(R), Sierra Leone (SL), Marion (M), Galapagos (G), Louisville (L), Tristan (T), Kerguelen (K), and Cape Verde (CV).

€ Our maps show that a 100 m vertical change, induced either by dynamic topography or
eustasy, can produce a continental- to global-scale sedimentation signal.

Hatched // indicates sea-level signals, \\ indicates dynamic topography signals.

region can be part of a larger signal.
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