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IRMS Method

Aliquots of MORB samples were coarsely crushed with an agate mortar and pestle. For each sample, between 0.06 and
3.5 grams of glass were picked under a binocular microscope. Glass separates with no visible sign of alteration were
crushed to <250um and sonicated five times in 18.2 MQ water, then dried at 40 °C for two days. The crushed glass was
then mixed with 99.99 % pure vanadium pentoxide flux that had been previously heated to 600 °C for 24 hours in a
muffle furnace following the procedure of Segee-Wright et al. (2023) to drive off any volatile halogens. The mixed
sample and flux were then added to a quartz tube for Cl extraction via pyrohydrolysis. The extraction and measurement
of chlorine isotope ratios at UT Austin utilized the method outlined by Eggenkamp (1994) and Magenheim et al. (1994),
as modified by Barnes and Sharp (2006) and Sharp et al. (2007). Chlorine was extracted from the samples via
pyrohydrolysis (e.g., Shimizu et al., 2015) into an aqueous solution. The Cl-bearing solution was reacted with AgNO3
to precipitate AgCl, then reacted with CHsl to form CHs;Cl. CH3Cl was then purified of excess CHsl in a gas
chromatography column in a continuous He flow. The CH3Cl isotope composition was then analysed on a
ThermoElectron MAT 253. Data are reported in standard per mil notation versus standard mean ocean chloride (%o vs.
SMOC). Error of 3*’Cl values is <0.2 %o (1 SD) based on long-term reproducibility of seawater standard measurements
and a serpentine internal standard.

Pyrohydrolysis Cl yields

The CI contents of pyrohydrolysis solutions were measured using a Dionex ICS 2000 lon Chromatograph (IC)
at UT Austin. Three to six mL of each pyrohydrolysis solution was pipetted into IC sample vials, and 125 pL of each
sample solution was injected into the IC. Calibration standards with 0.05, 0.1, 0.25, 0.5, 1, and 5 pg/mL CI were used
to determine the concentrations of unknowns. The CI concentrations of the MORB glasses were calculated from the
total volume of pyrohydrolysis solutions, the masses of fused samples, and the Cl concentrations of the solutions. Cl
yields from pyrohydrolysis were assessed by fusing basaltic and andesitic reference materials (JB-2, AGV-1, AGV-2,

‘) EAG Geochem. Persp. Let. (2025) 36, 8-12 | https://doi.org/10.7185/geochemlet.2526 SI-1



https://doi.org/10.7185/geochemlet.2526

Geochemical Perspectives Letters — Supplementary Information

and JA-2). Reference material Cl yields are 77-96 % based on GeoReM preferred values (Table S-1; Fig. S-1a; Jochum
et al., 2015) but are within error of 100 % yield based on the uncertainty in the Cl concentrations of the reference
materials (Table S-1) Calculated Cl contents of the MORB glasses closely match previously published SIMS CI
concentrations (Fig. S-1b). Measurements of procedural water blanks and fused vanadium pentoxide flux demonstrated
that the vanadium pentoxide flux contains ~0.15 pg/g Cl, whereas the 18.2 MQ water contains <2 ng/mL Cl. Chlorine

contributed from the blank ranges from 1.0-3.6 % of the total Cl in the solution.

Table S-1 Measured and accepted GeoReM preferred Cl concentrations in geologic reference materials

Reference Type Pyrohydrolysis | GeoReM Cl | Clyield (%)
Material Cl (ppm) *2 (ppm) 2 SE
SE
JA-2 Andesite 12+1 1611 77
AGV-2 Andesite 62+6 68 + 14 92
BHVO-2 Basalt 97 £10 107 £ 94 91
AGV-1 Andesite 111 +11 133 £82 83
JB-2 Basalt 278 + 28 290+ 12 96
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Figure S-1 (a) Comparison of GeoReM preferred Cl concentrations in reference materials and the Cl concentrations
measured via pyrohydrolysis. (b) Comparison of previously published CI concentrations collected via SIMS for MORB
glasses and the CI concentrations obtained via pyrohydrolysis of those same samples.
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SIMS Procedure

Preparation of indium mounts for SIMS analyses

Indium mount preparation followed a procedure modified from Marshall et al. (2018). Glass chips with no visible
alteration were picked from coarsely crushed samples. The chips were mounted on a glass slide in Crystalbond™ 509
and polished using successively finer diamond lap films with the final step using a <0.2-1 pm grit diamond polishing
film. Polished glass chips were removed from the Crystalbond™ in two acetone baths, then cleaned in an ethanol bath
followed by two 18.2 MQ water baths. The chips were then heated at ~80 °C for 20 minutes to drive off any residual
water.

Indium mounts were composed of 1 inch diameter aluminium holders with an inner well with a 0.5-inch diameter with
a small hole extending from the bottom of the well at the back of the mount. Aluminium holders were rinsed with ethanol
and 18.2 MQ water, then heated at 100 °C for 20 minutes to drive off excess water. Ultrapure indium (99.999 % metal
basis) was then added to the inner well of the holder and heated at ~250 °C to melt the indium and volatilize any water
or organic compounds introduced to the indium during storage or mount preparation. The mount was then cooled and
the indium flattened by pressing the mount between two Melinex-covered polished aluminium plates in a table-top vise.
Excess indium was removed with a clean steel pick from the hole in the back of the mount and removed from the edges
of the holder with a razor blade. These steps were repeated until the indium was flush with the top of the aluminium
holder and the indium had a mirror finish. Polished glass chips were then individually pressed into the surface of the
indium with a glass slide. Once all chips were lightly pressed into the indium, the mount was then pressed between two
Melinex-covered polished aluminium plates in a table-top vise. Excess indium was removed from the edges and back
of the mount, and the mount was iteratively pressed again until the indium and glass chips formed a mirror-finished
surface. The mount was then lightly polished by hand with 0.25 pm alumina grit on a polishing cloth, then lightly
cleaned with ethanol and 18.2 MQ water. The mount was then degassed in a vacuum chamber for two days and gold
coated prior to analysis.

SIMS Measurements

Chlorine isotope ratios of the glasses were measured using a secondary ion mass spectrometer (SIMS) IMS 1280-HR at
the University of Lausanne, Switzerland (UNIL). During analysis, the samples were sputtered with a 1.00 to 1.10 nA
Cs* primary beam with an accelerating voltage of 10 kV. A presputtering was used at the beginning of each analysis
with a 2nA primary beam, during which the beam was rastered over an area of 15 um for 90 seconds to remove surface
Cl contamination. Each analysis consists of 40 cycles of 6 seconds using a rastered beam over an area of 10 um. This
results in a total time per analysis of 7 minutes, including automated centring of the secondary beam in field and contrast
apertures. Secondary ions were extracted into the mass spectrometer through a potential of 10 kV and through an energy
slit set to a width of 50 eV, and secondary ions were counted on two electron multiplier (L2 and H2) detectors
simultaneously with the count rate set at a maximum of 3x10° counts per second to minimize electron multiplier aging
effect. The entrance slit was set to 61 pm and multicollection exit slits 1 were used. Basaltic glass standards B2-1, B-
20D (basalts; John et al., 2010) were used for calibration. Additionally, StH-G (andesitic glass; Jochum et al., 2006)
was used to monitor the instrument stability and were place in each indium mount. Although no bulk §*’Cl value exists
for StH-G, it is available in larger quantity than B2-1 and B20-D and was proven to give reproducible data. StH-G had
a typical reproducibility of 0.55 %o (2 SD).

Calibration of SIMS and IRMS Measurements

The &°’Cl values of samples (n=6) analysed by both IRMS and SIMS largely fall along a 1:1 line and are within error
of one another (Fig. S-2). However, SIMS §*’C1 values are systematically lower than the IRMS values by an average of
~ 0.28 %o. This offset is within the 2SD error of both the SIMS and IRMS methods. However, because this offset is
systematic, it likely results from errors associated with the SIMS reference standard values that would be propagated to
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the samples, not random error associated with sample measurements. Therefore, we correct for this offset for all SIMS
measurements by adding 0.28 %o to the SIMS &°’Cl measurements.
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Figure S-2 Cl isotope ratios measured by IRMS vs Cl isotope ratios measured by SIMS in six MORB glasses from this
study. SIMS measurements are systematically lower than the IRMS measurements by an average of 0.28 %o. Error bars
are external 2 SD of seawater standards (IRMS) or reference material (SIMS). R? and p-value are for a linear regression
through the data.

Filtering for Data Quality in Literature and Filtering All Samples for Shallow
Assimilation

Filtering Literature Data for Data Quality

Three previous Cl-isotope studies of MORB glasses have been recently published with a combined 36 samples analysed
(Sharp et al., 2007; Bonifacie et al., 2008; Layne et al., 2009). Sharp et al. (2007) and Bonifacie et al. (2008) measured
8*’Cl values via IRMS methods and Layne et al. (2009) used a SIMS method. It is useful to combine the new data from
this study with literature data, but care must be taken due to possible analytical artifacts in a subset of the analyses.
Sharp et al. (2013) suggested that the low 8*’Cl values of MORB samples from Bonifacie ef al. (2008) were the result
of analytical artifacts due to measurement of small quantities of Cl. They found that the mass spectrometer will produce
anomalously low &°’Cl values when the quantity of Cl injected is too small (Sharp et al., 2013). However, this
explanation can only be confidently applied to three samples because all but three samples from Bonifacie ef a/. (2008)
were bracketed in measured Cl quantity by internal standard measurements (supplementary information in Bonifacie et
al., 2008) and so are unlikely to have been affected by analytical artifacts related to sample size. However, these three
samples from Bonifacie et al. (2008) had extremely small quantities of measured Cl (<125 pg CI by dual inlet IRMS)
that were not bracketed by standards and so may have been affected by these analytical artifacts. Therefore, we consider
all data from Sharp et al. (2007) and Bonifacie et al. (2008) to be valid except the three extremely low-Cl samples.
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Layne et al. (2009) measured §°’Cl values of two MORB glasses via SIMS at the NORDSIMS facility, one from the
Southwest Indian Ridge (SWIR) and one from the Mid-Atlantic Ridge (MAR). The SWIR and MAR glasses had Cl
concentrations of 12 ppm and 50 ppm, respectively. These Cl concentrations are significantly lower than what is
considered a quantifiable within reasonable error for *’Cl values using a comparable method at UNIL. Layne et al.
(2009) measured each sample between 12 and 30 times to decrease the standard error of the mean 6°’Cl value. This may
indeed produce the correct §°’Cl value for the samples, but without the same method being performed on similarly low-
Cl glasses with known &%’Cl values, it is difficult to assess exactly how well this method worked. Therefore, we
conservatively do not consider these 8°’Cl data in this study. Of the five total MORB glasses filtered overall, three of
the five largely follow the same trends as the remaining data, but the two filtered samples with the lowest Cl contents
(12 and 42 ppm) extend to extremely low 8°’Cl values and are not consistent with the remaining data.

In this study, we also do not include &°*’Cl values determined using the Pyrohydrolysis-Thermal Ionization Mass
Spectrometry (P-TIMS) method of Magenheim et al. (1994, 1995). Subsequent studies have indicated that this method
is subject to analytical artifacts resulting from trace quantity of sulphates or fluorides suppressing the Cs>Cl" ionization
and causing inconsistent §°’Cl measurements (Stewart, 2000; Bonifacie et al., 2007, 2008; Sharp et al., 2007). Although
the exact reason for the analytical error using the P-TIMS method may not be fully understood (Eggenkamp, 2025),
there is enough doubt cast on the results to exclude them from discussion in this study.

Filtering for Potential Shallow Assimilation

Several previous studies have noted that shallow assimilation of seawater or brine can significantly increase the Cl
content of MORB glasses. These studies have used a combination of CI/K, CI/Nb, and H,O/Cl as filters for seawater
and high salinity brine assimilation (e.g., Michael and Cornell, 1998; Le Roux et al., 2006; Kendrick et al., 2013, 2017).
Both Michael and Cornell (1998) and Shimizu et al. (2016) noted higher magmatic CI/K in E-MORB than in N-MORB
than in D-MORB. They attributed this to higher CI/K in the enriched DMM source. Shimizu et al. (2016) suggested a
threshold of CI/K=0.1 for E-MORB, with any values greater than this potentially reflecting shallow assimilation. Based
on this, we implemented different filtering criteria for E-MORB (Th/La>0.0.07, K,O/Ti0,>0.15), N-MORB
(0.035>Th/La>0.07, 0.05>K,0/Ti0,>0.15), and D-MORB (Th/La<0.035, K,0/Ti0,<0.05). When possible, we use
Th/La as the filter because it is less likely to fractionate during partial melting (Shimizu et al., 2016). However, because
many previously analysed samples do not have full suites of trace elements, we used K,O/TiO, when Th/La was not
available. Our filtering criteria were CI/K<0.1 for E-MORB (Shimizu et al., 2016), CI/K<0.06 for N-MORB, and
CI/K<0.03 for D-MORB. This is based on the data along the trend labelled “magmatic” in Figure 5b of Shimizu et al.
(2016).

We note that filtering of a sample only indicates that it has potentially assimilated seawater/brine, not that it has done
so. Studies have demonstrated that some MORB samples can have CI/K greater than the thresholds used in this study,
with primary mantle CI/K of up to ~0.15 (Kendrick et al., 2017). For many samples above the threshold used in this
study, it is ambiguous as to whether the Cl is derived from the mantle or shallow assimilation. Additional indices of
assimilation not available in this study (e.g., Br, I, or B concentrations, or hydrogen or boron stable isotope ratios) would
need to be measured to definitively determine if the samples had experienced significant assimilation.

Calculating the Distance from the DMM Endmember in Pb, Sr, Nd Multi-Isotope Space

Radiogenic isotope variability in the upper mantle is in part related to the incorporation of mantle endmember
compositions likely genetically linked to deeply subducted lithosphere (e.g., Stracke, 2012). These mantle endmembers
are highly heterogenous, and so a single radiogenic isotope ratio will not increase the same amount with incorporation
of different endmembers. For example, the HIMU mantle endmember has a *Pb/***Pb significantly higher (>20.5) than
DMM (17.5) but has a comparable ¥’Sr/*¢Sr (~0.7025), whereas EM-I endmember has a 2°°Pb/?***Pb comparable to DMM
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but has a significantly higher ¥Sr/*Sr (~0.706) (Fig. S-3). Comparison of variations in 6*’Cl values to 2*Pb/?**Pb or
87Sr/%Sr will highlight HIMU and EM-I/II respectively (Fig. S-4a,b), but will obscure variations in other mantle
components that may also have §*’Cl variability.
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Figure S-3 (a) Map of the MORB sample locations from this study and from literature. Coloured symbols on the map
denote different mid-ocean ridge (MOR) regions. Italic numbers in the legend are (# of samples from this study, # from
literature). (b) Previously published radiogenic Pb and Sr isotope data collected on the same MORB samples. Symbol
colours are the same as in (a). Gray symbols are literature data from MORB and OIB from a compilation by Stracke
(2012). (¢) Potassium concentrations in the MORB glasses plotted against Cl concentrations. Symbols colours are the
same as in (A). Gray symbols are MORB literature data from Shimizu et al. (2016), Kendrick et al. (2017), and Le
Voyer et al. (2019). See Table S-3 for references to literature data. MAR=Mid-Atlantic Ridge; N. MAR=Northern
MAR; Eq. MAR= Equatorial MAR; S. MAR=Southern MAR; EPR=East Pacific Rise; N. EPR=Northern EPR; S.
EPR=Southern EPR; PAR=Pacific Antarctic Ridge; Macq. Isl.=Macquarie Island; GSC=Galapagos Spreading Centre;
SWIR/CIR=Southwest Indian Ridge/ Central Indian Ridge.

To better determine the general effect of incorporation of subducted material in the mantle source of MORB, we
calculate a distance parameter, defined as D"”S"™d after the nomenclature from Jackson et al. (2014, 2020), in 2°°Pb/>**Pb,
87Sr/%6Sr, and '**Nd/'*Nd isotope space for each sample. We calculated this as:
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DPb/Sr/Nd: [((206Pb/2041)bS_206Pb/204PbD)/X)2 +((87Sr/86srs _87Sr/86er)/Y)2 +((143Nd/144NdS _143Nd/l44NdD)/Z)2]0.5 Eq- S-1

The subscript S refers to glass samples and D refers to the radiogenic isotope composition of D-DMM from Workman
and Hart (2005). X, Y, and Z represent the total range in MORB and OIB for 2°Pb/?*Pb (17.5-22), ¥7Sr/*¢Sr (0.70219-
0.7186), and '**Nd/'*Nd (0.123-0.51326), respectively (based on ranges used for the same procedure from Jackson et
al., 2020). Normalizing the distance between a sample and DMM for a given isotope ratio to the total variability in
global samples of that isotope ratio effectively scales the variations so that isotope ratios with the largest variability
between endmembers are not weighted disproportionately. If this were not done, then 2°°Pb/?**Pb would have a
disproportionate weight relative to ®’Sr/*¢Sr or '*Nd/"*Nd.
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Figure S-4 Chlorine isotope ratios of MORB and OIB glasses from this study and literature plotted against (a)
206ph/204Pb and (b) 37Sr/*®Sr. Error bars are 2 SD. Large coloured symbols are MORB samples from this study, Sharp et
al., (2007) and Bonifacie et al. (2008). (a) Black arrows denote that HIMU-influenced MORB and OIB glasses extend
to 8°’Cl values both lower and higher than DMM (see main text). (b) Black arrows denote that EM-I/II-influenced
MORB glasses extend to 6°’Cl values both lower and higher than DMM, although OIB glasses only extend higher (see
main text). Literature EM-I/Il and HIMU OIB data are from John et al. (2010). Literature Iceland data are from
Halldorsson et al. (2016). Gray vertical bars are the most depleted endmember DMM (D-DMM) for 2°Pb/?*Pb and
87Sr/%6Sr values based on Workman and Hart (2005). References for 2°Pb/***Pb and ¥’Sr/*Sr are given in Table S-3.
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%’Cl Values of Terrestrial Reservoirs and the Calculation of the Bulk Silicate Earth
%’Cl value

To calculate the Bulk Silicate Earth (BSE) &°’Cl value, we conducted a procedure similar to the calculation of BSE Cl
concentration in Kendrick ef al. (2017). We used the Cl concentrations, §*’Cl values, and masses of different surface
reservoirs and the depleted mantle to calculate the §*’Cl value of the BSE, assuming that all surface Cl originated in the
mantle. The major Cl reservoirs at Earth’s surface are seawater, evaporites, crustal brines, marine sediments,
sedimentary rocks, and continental and oceanic crust. We used the Cl concentration and mass estimates from Kendrick
et al. (2017) for each surface reservoir (Table S-2). Our estimates of the average 5°’Cl values of different reservoirs are
based on the following:

Seawater: The §*’Cl value of standard mean seawater is defined as 0.0 %o, so no calculations are needed to determine
the seawater 8°’Cl value.

Evaporites: We calculated the 8°’Cl value of evaporites as the average of Phanerozoic halite deposits (n=227) compiled
in Barnes and Sharp (2017). The result is an average 5°’Cl value of -0.005 + 0.05 %o (2 SE).

Crustal Brines: We calculated the 3*’Cl value of crustal brines as the weighted average of crustal brines (n=270)
compiled in Barnes and Sharp (2017). Because brine salinity can vary dramatically (0.03-25.6 wt. % Cl; Barnes and
Sharp, 2017), weighting the °’Cl values by the Cl concentration of the brines allows for a more accurate accounting of
the overall 3°’Cl value of this reservoir. The result is an average 5°’Cl value of -0.25 + 0.07 %o (2 SE).

Marine Sediments: The 8°’Cl value of marine sediments is calculated based on the weighted average of marine sediments
(n=46) from Barnes et al. (2008, 2009) and Selverstone and Sharp (2015). The result is an average &°'Cl value of -0.78
+0.21 %o (2 SE).

Sedimentary Rocks: There are very few Cl isotope analyses of global sedimentary rocks, especially considering the wide
range of sediment types. To estimate the composition of sedimentary rocks, we took the weighted average of non-marine
sediments (n=22) from Selverstone and Sharp (2015). There is large error associated with this estimate, but because
sedimentary rocks make up a small fraction of the BSE CI content (1-3 %; Table S-2), this has relatively little effect on
the BSE 8*’Cl value. The result is an average §*’Cl value of -0.05 + 2.64 %o (2 SE).

Continental and Oceanic Crust: There are relatively few Cl isotope analyses of the altered oceanic crust (n=70;
Bonifacie et al., 2007; Barnes and Cisneros, 2012) and no analyses of material representative of continental crust as far
as we are aware. For altered oceanic crust, the weighted average 6°’Cl value is 0.99 + 0.28 %o (2 SE) for high-temperature
altered oceanic crust (HT-AOC) and -0.17 £ 0.19 %o (2 SE) for low-temperature altered oceanic crust (LT-AOC). If we
assume that oceanic crust has a thickness of 7,000 meters with the upper 2000 meters of LT-AOC with 26 + 10 ppm ClI,
2000 meters of HT-AOC with 241 + 96 ppm Cl, and 3000 meters of unaltered gabbro with 50 ppm Cl and an average
8*7Cl equivalent to the DMM (-0.5 %o; This study) (Beaudoin et al., 2022), then the weighted average §*’Cl value of the
oceanic crust is +0.58 £ 0.91 %o. We make the large assumption that alteration of the continental crust will result in
approximately the same average 8°’Cl value as oceanic crust.

Depleted Upper Mantle: We used the updated estimate of the depleted mantle CI concentration of 3 + 1 ppm from
Kendrick et al. (2024). We also made the same assumption as Kendrick et al. (2017) that 70 + 20 % of the mantle has
been depleted in Cl by melt extraction and degassing. Notably, the 3 ppm Cl estimate is based on a combination of
MORB and OIB samples and so includes subducted heterogeneity in the estimate. The exact Cl content of deeply
subducted lithosphere sampled by MORB and OIB is debated (e.g., Lassiter et al., 2002; Hanyu et al., 2019). Because
of this and because subduction-related samples extend to 3*’Cl values both higher and lower than the DMM estimate
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(see main text), we make the large assumption that subducted materials do not perturb the overall mantle *’Cl value,
which remains at the DMM estimate of —0.5 %o. Additional work to better understand the §3’Cl values, Cl contents, and
quantity of different subducted material in the mantle will help to better constrain the bulk mantle 5*’Cl value. Therefore,
we assume the bulk upper mantle has a 3°’Cl value of —0.5 + 0.4%o.

Table S-2 Parameters used for BSE 8°’Cl value calculation

Reservoir Mass (kg x Fraction | Cl(ppm)=+2 SE | 8%Cl (%o) + 2
102+ 2 SE BSE Cl SE
(%) +2 SE

seawater 1.4 £0.07 27+3 19,300 + 970 0.00 £0.01

evaporites 0.03 +0.005 17+2 550,000 + 50,000 | 0.01 £0.05
marine sediments 0.5+0.1 2+1 4,000 + 3,000 —0.78 £0.21
sedimentary rocks 1.5+0.3 1+0.3 700 + 400 —0.05 +2.64
crustal brines 0.06 £ 0.03 6+2 100,000 + 50,000 | —0.25 +0.07

cont+oc crust 26+3 8+2 300 + 100 0.58+0.91

processed mantle 2828 + 808 9+2 3+1 -0.5+0.4
calculated BSE 4040 24+3 —0.04 £ 0.13

Using the CI concentrations, §°’Cl values, and masses of different reservoirs listed in Table S-2, we calculate the BSE
537Cl value as:

637C1BSE = [(637C150awatcr X Xscawatcr) + (637C10mstal—brinc X Xcrustal—brinc) + (637CICvap0ritc X Xcvaporitc) + (837C1marinc—scdimcnt X Xmarinc—
scdimcnt) + (837C150d—rx X Xscd—rx) + (837C100nt—oc—crust X Xcont—oc—crust)] / [([Cl]scawatcr X Mscawatcr) + ([Cl] crustal-brine X M crustal—brinc) +
([Cl]evaporite X Mevaporite) + ([Cl]marine-sediment X Mmarine-sediment) + ([Cl]sed-rx X Msed-rx) + ([Cl]cont-oc-crust X Mcont-oc-crust)] Eq- S'2

where

chscrvoir: ([Cl]rcscrvoir X Mrcscrvoir) / [([Cl]scawatcr X Mscawatcr) + ([Cl] crustal-brine X M crustal—brinc) + ([Cl]cvaporitc X Mcvaporitc) +
([Cl]marinc—scdimcnt X Mmarinc—scdimcnt) + ([Cl]scd—rx X Mscd—rx) + ([Cl]cont—oc—crust X Mcont—oc—crust)] Eq- S-3

and 87 Clyeservoirs [Cl]reservoir, and Mieservoir are the average Cl isotope ratios, the average Cl concentrations, and the masses
of reservoirs from Table S-2, respectively.

To calculate the error propagated to the BSE 8*’Cl value from uncertainty in the Xreservoir and 8°’Clyeservoir values for each
reservoir, we randomly sampled a number in a normal distribution around the mean of Xieservoir and 8’ Clyeservoir With a
standard deviation equivalent to the 1 SE for both Xieservoir and 8*”Clreservoir for all reservoirs in the above Egs. S-2 and S-
3. We then calculated the BSE §*’Cl value using S-2 and S-3. We then performed this calculation 10,000 times for
10,000 random iterations. We then calculated the standard deviation of the 10,000 iterations of the BSE &°*’Cl value
calculation. For each Xeservoir and 8*’Clreservoir, the iteratively calculated error is within 1 % of the algebraically calculated
error (Fig. S-5). The result is a propagated 2 SE of the average BSE 8°’Cl value of + 0.14 %o (Fig. S-5).
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Figure S-5 (a-b) Comparison of the algebraically calculated mean (red) or standard error (1 SE; blue) with the iteratively
calculated mean and standard error (see Supplementary Information S-5) for (a) Xieservoir and (b) 8*’Clyeservoir fOr reservoirs
in Table S-2. All iteratively calculated values are equal within 1 % of the algebraically calculated values, supporting the
robustness of the iterative calculation of the BSE standard error. (¢) Histogram of the results of 10,000 calculations of
the BSE 8¥Cl value.

Supplementary Data Table

Tables S-3 is available for download (.xlsx) from the online version of this article at
http://doi.org/10.7185/geochemlet.2526 containing all Cl isotope data collected in this study and compiled by previous
MORB and OIB studies, as well as previously published major, trace, and volatile element concentrations and radiogenic
isotope ratios for these samples. The data in this table was compiled from 62 sources listed in Table S-3.
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