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Introduction

The Supporting Information for this manuscript includes supporting figures showing
trace element and isotope compositions for samples from this study. It also includes
three supporting tables with modeling parameters for all of the calculations and models
described in the main text. An additional supporting table, Table S4, is the



metasomatized mantle evolution model calculator from this study, provided as a user-
enabled spreadsheet.
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Figure S1. Age-corrected exs vs. latitude for ENA tholeiites from this study, including
samples from the southern ENA region and the northern Newark basin. All symbols as in
Figure 2.
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Figure S2. ¢ vs. eng showing samples from this study (symbols as in Figure 2) with
globally representative SCLM-derived xenolith samples from Jordan, China, Morocco,
and France (Choi et al.,, 2008; Shaw et al., 2007; Wittig et al., 2010) (gray squares).
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Table S1. Composition of source reservoirs and partial melts used for mixing and EC-
AFC calculations.

Parameter® Magma  Mafic LCC Intermediate LCC UCC  Units

Thiquidus 1380 1100 1000 1000 °C
Tinitial 1380 600 600 300 °C
Tsolidus - 950 850 700 °C
Tequitibrium 1100 1100 1100 1100 °C

Co 1484 1388 1380 1370 JkgK
Hcrystallization 396,000 - - - ‘]/kg
Husion - 350,000 300,000 270,000 J/kg
Dyt 0.05 0.14 1.23 0.05

Dng 0.04 0.14 0.17 0.09

Dpy 0.002 0.14 0.14 0.2

# Liquidus and solidus temperatures, specific heat (Cp) values, and enthalpies estimated using values after Callegaro et al.
(2017), Heinonen et al. (2016), and Bohrson and Spera (2001).

b Magmatic partition coefficients were determined using mineral/melt partition coefficients by McKenzie and O'Nions (1991)
and fertile spinel peridotite modes of 60% olivine, 20% clinopyroxene, and 20% orthopyroxene.

¢ Mafic lower crust assimilant partition coefficients were determined using lower crustal granulite mineral modes after
Zartman et al. (2013) and mineral/melt partition coefficients estimated from ranges compiled in the GERM Earthref catalog.
Intermediate lower crust assimilant partition coefficients were determined for a granulite with 14% quartz,
42% garnet, 34% plagioclase, 3% clinopyroxene, 0.1% apatite, 0.1% zircon, and 1% rutile. This composition is
comparable to intermediate granulite xenoliths measured by Schmitz et al. (2004) and Zartman et al. (2013). In the
absence of accessory minerals, Dy = 0.12, Dyg = 0.10, and Dp, = 0.13.

d Upper crust assimilant partition coefficients were determined using average upper crust compositions after Taylor and
Maclennan (1995) and Wedepohl (1995), which were used to calculate a stable upper crustal assemblage of 21%
clinopyroxene, 38% quartz, 4% muscovite, 9% orthoclase, and 28% plagoclase; and mineral/melt partition coefficients
estimated from ranges compiled in the GERM Earthref catalog.

Table S2. Model parameters used for EC-AFC calculations, after Bohrson and Spera
(2001) and Spera and Bohrson (2001).
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Table S3. Model parameters used for calculating the composition of residual
metasomatized mantle (see Table S4).



Table S4. Metasomatized mantle evolution calculator (download as .xIsx file).



