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« Large Low Shear Velocity Provinces (LLSVPs) are basal mantle structures o doi
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» The reason for their seismic signature has been questioned (purely thermal, S g 0- primo5 Primitive Particle Concentration (PPC) Contours of AVs = -1 A are coloured by
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structures and correlate with intraplate volcanism locations. 3 c (compared to layer average)

* LLSVPs are often invoked as a potential reservoir to store primitive mantle N u-
to explain primitive He ratios observed in OIBs. Such a scenario would = 0.1-
suggest that at least some part of the LLSVPs are long-lived, quasi-stable O
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e Previous 3D geodynamic experiments suggest that LLSVP longevity is ; N
achieved through replenishment of the constituent material (Panton et = 0.06 - —— 05_depltd 'C A
al 2023) potentially disqualifying them as a reservoir of primordial material. — 6_densdif e
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 However, 2D experiments have shown that remnants of a primordial g 5 004
layer may become trapped within accumulations of recycled, dense o= £ |
oceanic crust for extended periods of time (Jones et al, 2021). O § 0-031 sd
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 We investigate the ability of 3D mantle convection models to generate g
material with similar Vs anomaly as LLSVPs, tracking their composition, — 01
age and stability throughout the simulation. g 0.00 | | | |
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2D Histogram: MDim_lIsvp 2D Histogram: MDim_lIsvp 2D Histogram: MDim_lIsvp 2D Histogram: MDim_llsvp_inv
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« TERRAis a 3D finite element code soIving mass, momentum and energy P Total Particles = 4.31422e+06 i Total Particles = 4.16749e+06 P Total Particles = 4.02684e+06 Total Particles = 7.10431e+07 o Mantle convection models generate material with a similar AVs
COnsefvatéon equat'O)”S for heat transfer in spherical shell (J. 3 SLEERELALLEY | 3 | anomaly as LLSVPs throughout the simulation with stable CMB
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» Particles are used to track bulk composition and various isotopes, ¥ LR R 3 : :
allowing to model thermo-chemical convection and mantle = 14 1 =  The constituent material seems to be renewed throughout the
differentiation (van Heck et al, 2016). simulation and is hotter than ambient mantle (see histograms and
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« Synthetic seismic properties are computed from pressure, temperature IEMpEEEREHN ISmpELEIEH IEMRELRRIES Temperature (K)
gggtg:'e':;/"(';og?)'“°“ (proportions of end-member lithologies), details in «  Case with primordial dense layer captures more primitive material and
| preserves it longer within the detected structure.

.+ Material is considered LLSVP-like when the anomaly in AVs is similar to 2B Ctonrans Mpin Vsyp 20 iroaran DI s 20 i maran woi (v, 2D Histogram: MBim llsvp inv - o |
that of the LLSVPs, i.e. < - 0.27%. Detection starts from the CMB and p Total Particles = 5.77588e+06 p Total Particles = 4.95314e+06 p Total Particles = 4.36515e+06 Total Particles = 6.83162e+07 - In other cases, we observe that prlmltlve material is not partlcularly

must be continuous in the radial column. sEEEEEE5883333 concentrated within the detected structure compared to the ambient
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TABLE: Presented models are incompressible, Boussinesg, free-slip with : 2 mantle.. Pres.ervatlon of primitive material is st.rongly dependent of the
radiogenic heating based on tracer concentration of heat producing elements. G 2- 2- 2- s processing history and therefore the thermal history as show by model
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