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Extended Data Fig. 8 | Comparisons of the dripping structure with previous 
models. a. VS from this study. b. VS from US-SL-201422. c. VP from US-SL-201422. 
d. VP from CAP2293. e. VP from BBNAP1921. f. VP from ref. 23. g. VS from NA1394. 

h. VS from US2257. i. VS from ref. 25. Each panel contains three sub-panels 
corresponding to Fig. 2c, a and b, for the average between 300 and 500 km 
depths, cross-sections A-A’ and B-B’.
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Extended Data Fig. 9 | Thermal and compositional states for the dripping 
body. a-d. Major element compositions for cratonic lithosphere. The four 
panels are for Mg#-FeO (a), MgO-SiO2 (b), MgO-Al2O3 (c), and MgO-CaO (d) 
relationships. Samples from different cratons are shown with different symbols, 
the generalized linear relationships through regression are shown as lines, and 
the craton endmember used in this study is shown as stars. e-f. The smoothed 
VS and VP perturbations at 350 km depth that contribute to Fig. 2d,e. The gray 
dashed line shows the boundary for dripping bodies, and within it, at each 
geographic location, the temperature and composition will be estimated later 

as one sample. g. The heatmap of VS perturbations at different depths for the 
dripping area (e), and warmer colors suggest larger amounts of sample.  
h-j. Similar to g, but are for perturbations in VP (h), composition (i), and 
temperature (j). A unit in composition represents the compositional difference 
between the two endmembers as also for Fig. 3d, and higher values are more 
cratonic. The uncertainty in i is big between 250 and 320 km depths, as the 
difference between VS and VP around those depths is not very sensitive to 
variations in composition. k-n. Similar to g-j, but for the rest of the regions (regions 
excluding the dripping area) with good resolution (Extended Data Fig. 5).
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Extended Data Fig. 10 | Upper mantle radial flow for dripping bodies with 
different densities. Each panel consists of two sub-panels, and the upper sub-
panel shows the average density anomaly at 300–500 km depths that drives 
the mantle flow (spherical harmonic degree < 64), while the lower sub-panel 
shows the corresponding average radial flow at the same depth range (negative 
value means flowing downward). Arrows in the lower sub-panels show the 
average horizontal flow at 300–500 km depths. The four panels are for different 
VS-density scaling factors. a. Positive VS perturbations within the dripping area 

scaled to density the same as the rest of the areas; b. VS perturbations scaled to 
half of the density perturbations for the rest of the areas; c. VS perturbations 
scaled to zero; d. VS perturbations scaled to −0.5 of the density perturbations 
for the rest of the areas so that these dripping bodies are positively buoyant. No 
matter the assumed density, the dripping area constantly shows downward flows, 
though weaker when the dripping bodies are more buoyant. Meanwhile, the local 
density structure has a very limited effect on the horizontal flow, which carries 
materials from other places to near the dripping area and sink.
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