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1. [bookmark: _Toc73994525]Sources of River Solutes from End Member Mixing Analysis (EMMA)  
The dissolved species contained in natural waters, in particular in streams and rivers, commonly stem from a multitude of sources. To use such solute data to infer a single process (for example silicate weathering), the various sources have to be singled out from the measured solute concentrations. We have done this using an End Member Mixing Analysis (EMMA).
Methods
The concentrations of dissolved constituents (major anions, cations, and Si) and properties such as pH, temperature, alkalinity, are given in Date Tables A2 (Alps), SN2 (Sierra Nevada), and SL3 (Sri Lanka). 
The concentrations of Na, K, Ca, Mg, and Sr were first corrected for rain inputs, as [X]diss,corrected = [X]diss,uncorrected - [Cl]diss * (X/Cl)seawater, where [X]diss,uncorrected is the uncorrected dissolved concentration of the element X, [X]diss,orrected is the rain-corrected concentration, and (X/Cl)seawater is the marine X/Cl molar ratio (Na/Cl = 0.86; K/Cl = 0.097; Mg/Cl = 0.02; Ca/Cl = 0.02; SO4/Cl = 0.05). For all other elements, the atmospheric contribution was assumed to be negligible. This approach assumes that (1) dissolved Cl in soils and streams stems exclusively from rain, which is reasonable at our sites given the lack of evaporite minerals in the bedrocks and of hydrothermal activity; (2) that marine ratios can be used as a proxy for the composition of rain, which is a common assumption for the non-volatile elements studied here. Note that for Sri Lanka, this approach differs from that initially used by Hewawasam and others (2013), who included rain water as an explicit end member in a set of mixing equations that was solved by an inverse method. This previous approach allowed to "optimize" the composition of the rain end member using the measured stream solute chemistry. The approach could not be applied to the Alps and Sierra Nevada sites, however, because site-specific, long-term records of rain chemistry, required as an "initial guess" of the rain end member composition for the inversion, are absent for these sites. Consequently, and for the sake of consistency between the three sites, we revisited Hewawasam and others (2013) results by applying a different approach for quantitative solute source apportionment. 
After correcting for rain inputs, to identify the sources of dissolved elements in water samples we examined our data in mixing diagrams (Figure S1), using elemental molar ratios (Mg/Na, Sr/Na, Ca/Na, Na/Sr; all corrected from rain water inputs). This approach, based on elemental ratios, has the advantage over using concentrations in that dilution effects are cancelled out. The elements used in the mixing diagrams (Ca, Mg, Na, Sr) are thought to be the most soluble elements and the least sensitive to secondary phase formation, such that in most contexts these ratios can be considered as conservative during mixing of different water masses. However, as shown below, at our sites some of these elements can be affected by uptake by secondary phase formation or plants after release from rocks. Additional constraints on sources of dissolved constituents can be obtained from the "radiogenic" isotope ratio of Sr (87Sr/86Sr). During Sr isotope measurements any isotope fractionation effect is corrected for, making the radiogenic Sr isotope ratio a conservative source tracer. This isotope ratio typically differs between different rock types by several 10-2, which is far above the analytical uncertainty of around 10-5. The differences in 87Sr/86Sr are particularly large between carbonate and old, felsic silicate rocks. All mixing diagrams based on the aforementioned elemental and Sr isotope ratios are shown in figure S1.
If more than one source of dissolved constituents (once corrected for rain inputs) can be identified through qualitative examination of mixing diagrams, their respective contributions can be quantitatively apportioned. For the Alps and Sri Lanka sites, both silicate and carbonate inputs contribute to the stream load of the alkali-earth elements Ca, Mg, and Sr, whereas all other elements are assumed to be only sourced from rain and silicate dissolution. Quantitative apportionment is first done for Sr, using Sr isotope ratios as a conservative tracer of Sr sources, and the binary mixing equation:
						(1)
where (87Sr/86Sr)carb, (87Sr/86Sr)sil, and (87Sr/86Sr)diss are the Sr isotope ratios of the carbonate dissolution end member, silicate dissolution end member, and dissolved Sr in stream water, respectively. Once these isotope ratios are known or measured, equation (1) can be solved for the relative contribution of the silicate dissolution end member to the dissolved Sr load,  (which takes values between 0 and 1). Then, the contribution of silicate dissolution to the Ca and Mg stream loads ( with X = Ca, Mg) is calculated as:
										(2)
where (X/Sr)sil is the X-to-Sr ratio of the silicate dissolution end member. For each stream sample, we used a Monte Carlo approach and solved equations (1) and (2) 5,000 times to obtain central estimates of  values (based on the median of the resulting distribution) and associated uncertainties (using the D16 and D84), based on individual uncertainties on Sr isotope and X/Sr ratios (Data Table C4). Then, for each site, we used the average and standard deviation of the median  values across all stream samples to quantify the relative contribution of silicate dissolution to stream solutes at the site scale. The EMMA results for each individual stream are shown in Data Table C4b together with site averages, which are also shown in the main text Table 3.
Alps
Only for Na a significant contribution of rain water to the stream solute load was found (11±8%); for all other solutes it is lower than 2% (Data Table C4).
In a Mg/Na vs. Ca/Na plot soil samples (from this study and from Norton and von Blanckenburg (2010)), soil water, and the average Goms gneiss from Norton and von Blanckenburg (2010) all overlap (Figure S2a): Mg/Na and Ca/Na are 0.19 ± 0.05 and 0.30 ± 0.05 (1SD, n=4) for soil water samples, respectively, close to the average Mg/Na and Ca/Na ratios of Goms gneiss rock (0.15 ± 0.03 and 0.25 ± 0.08, respectively; (Norton and von Blanckenburg, 2010) and bulk soils (0.23 ± 0.09 and 0.29 ± 0.09, respectively). Preferential weathering of mineral phases high in 87Sr/86Sr, such as biotite, occurs in soils as shown by 87Sr/86Sr ratios that are higher in soil water than in associated soil (Figure S1g), as previously suggested by Blum and Erel (1997) and as supported by occurrences of residual biotite in Goms soil (Norton and von Blanckenburg, 2010). In addition, the preferential weathering of Ca, Sr-poor albite-plagioclase in soils is required to explain the low Sr/Na of soil water samples (Figure S1d).
Stream water samples collected in the Upper Rhone Valley and melt water from the Rhone glacier (Arn et al., 2003) plot at systematically higher Ca/Na ratios, and somewhat higher Mg/Na ratios than the samples collected on the hillslopes (figure S1a). Assuming that our hillslope sampling is representative of hillslope weathering at the scale of the whole valley, and considering that Na is unlikely to be scavenged by secondary weathering products or by biota, an additional source of Ca and most likely Mg as well is required to explain the composition of river samples. We note that the most Ca- and Mg-enriched stream water sample is the one collected in the Rhone river itself, therefore integrating over the largest area. The likely candidate for this Ca- and Mg-rich end member is the dissolution of carbonate present in the geological formations underlying the Goms landscape, be it as calcite vein or marble layers. The stream water samples also show a strong enrichment in Sr compared to soil water samples, again suggesting that Sr is added to streams through carbonate dissolution (figure S1d). A similar Ca- and Sr-enrichment is also observed for glacial meltwater from the Rhone glacier (which feeds into the Upper Rhone Valley) (Arn et al., 2003), showing that the preferential dissolution of this carbonate end member occurs during incipient weathering beneath glaciers. The Sr enrichment over Na in river waters also corresponds to less radiogenic 87Sr/86Sr ratios (figure S1g), which is also compatible with a carbonate source.
In addition, groundwater samples collected in the Aar massif, corresponding to a deep-seated aquifer within fractured rock (1) show a strong relationship between Mg/Na and Ca/Na ratios and Sr/Na and Ca/Na ratios; and (2) are strongly Mg-depleted compared to all other samples, while displaying Sr/Na ratios similar to those of local rocks (Figure S1a,d). A first possibility to explain this difference would be the preferential weathering of Na-rich, Mg-poor minerals such as plagioclase. However, this should also be accompanied with a specific, unradiogenic Sr isotope signal, which is in contrast with our observation of the more radiogenic 87Sr/86Sr ratios of groundwaters compared to nearly all samples from the Upper Rhone Valley (Figure S1g). The alternative explanation for this Mg-depletion of groundwater is Mg uptake by secondary phases in the deep fractures of the massif. If these deep waters then enter the river network they might constitute another source to the river solute load, which should be considered in the end member mixing analysis.
To summarize, three weathering end members can be distinguished for the Goms site: one corresponding to weathering on hillslopes; one affected by weathering in deep fractures in rocks, and one derived from the dissolution of a carbonate pool, present as calcite veins disseminated in silicate rocks, as marble layers, or as more regional or global carbonate dust inputs.
For quantitative apportionment of silicate (as typified by the Goms hillslope) vs. carbonate dissolution to Alps stream solute loads, we first constrain the (87Sr/86Sr)carb at a value of 0.708 ± 0.001 by extrapolating the relationship between 87Sr/86Sr and Sr/Na for stream samples to very high Sr/Na ratios that are characteristic of the carbonate end member, which is virtually devoid of Na. This value of (87Sr/86Sr)carb would be consistent with that of Phanerozoic seawater and corresponding carbonate deposits (Veizer et al., 1999), pointing towards dust inputs in the form of carbonate-rich dust, rather than to marble weathering which would be expected to display more silicate-like, radiogenic 87Sr/86Sr ratios (English et al., 2000; Galy et al., 1999). In such a diagram, binary mixing results in an hyperbola. We can estimate (87Sr/86Sr)sil = 0.737 ± 0.005 using the relationship between stream dissolved Ca/Na and 87Sr/86Sr ratio (not shown) and the typical Ca/Na of the Goms soil water (around 0.25; Data Table A2). Such value of (87Sr/86Sr)sil is compatible with preferential dissolution of radiogenic silicate minerals, leaving unradiogenic minerals as primary mineral residue in the regolith as observed in the Goms profile (Data Table A1). Using these values in eq. (1), we calculate that the contribution of silicate dissolution to dissolved Sr ranges from 42+9-7% in streams draining the Goms profile hillslope to 5+5-5% in the larger Rhone River, which translates through eq. (2) to 88+2-3% to 43+13-14% of dissolved Mg and 85+4-4 to 0+1-0 % of dissolved Ca (Data Table C4). Taking all stream samples into account, this results in a silicate contribution of 18±17% for Sr, 62±30% for Mg, and 49±25% for Ca (Table C4). Note that we do not attempt to quantify rock source contribution to groundwater data, since the non-conservative behavior of Mg in deep fractures precludes the use of eq. (2) to quantify .
Sierra Nevada
Rain water contribution is significant for Na (13±16%) and K (8±3) in Sierra Nevada, but is lower than 1% for all other solutes (Data Table C4).
Broad relationships exist between rock, soil, soil water, river water, and groundwater samples in Mg/Na vs Ca/Na and the Sr/Na vs Ca/Na space, respectively (figure 12b,e). Rocks and soils have similar composition in these diagrams, although soils have a lower 87Sr/86Sr ratio (Figure S1h). The most striking feature of the dataset is the relative enrichment of Mg and Ca of soil water samples over Na compared to solid samples. Carbonate inputs from local rocks are unlikely, as carbonate is virtually absent from the bedrock. Dust inputs can also be ruled out, as the composition of dust inputs to the Southern Sierra Nevada region reported by Aciego and others (2017) is relatively Ca- and Mg-poor. Therefore, our preferred explanation for the observed patterns is the enrichment of Ca and Mg in the sampled soil waters through leaf litter remineralization and leaching, and subsequent release of nutrients. Even though by mass balance such enrichment may not show up in bulk soil compositions, the suggested litter dissolution is consistent with the fairly shallow depth (less than 30 cm) of the sampled soil solutions, and with the suggestions for low recycling of litter (see below, also Uhlig et al. (2017)).
The composition of stream water is relatively homogenous, and overlaps with that of groundwater, although some groundwater samples have relatively Na-enriched composition (Figure S1b,e,h). Although the composition of dust reported by Aciego and others (2017) overlaps in terms of Ca/Na, Mg/Na, and Sr/Na ratios with that of river and groundwater samples (Figure S2b,e), the contribution of dust can be ruled out on the basis of 87Sr/86Sr ratios (Figure S1h), which are significantly lower for river and groundwater samples than for dust (Data Table SN1; see also below for a re-assessment of previously published Nd isotope data in Sierra Nevada and implications for dust deposition). The most likely explanation for the Mg-, Sr-, and Ca-depleted composition of stream and groundwater at the SSCZO is thus that it is affected by biological uptake, with most of these nutritive elements being taken up by the trees, stored in the standing vegetation, and eventually exported in plant debris (Uhlig et al., 2017). Similar depletions in K and Si over Na in river and groundwater samples are also observed (Data Table SN2), in line with this interpretation. Altogether, non-silicate inputs appear to be negligible at our sampling sites in the Southern Sierra Nevada CZO (Data Table C4).
Sri Lanka  
Rain water is the largest source of stream dissolved Na (92±12%) and is a major contributor to stream dissolved K (44±3%) at the Sri Lanka site (Data Table C4). Rainwater contribution is lower for alkali-earth elements, ranging from 4% (Ca and Mg) to 10±4% (Sr).
At Hakgala, the main observation to be drawn from the mixing diagrams is that stream water - and to a lesser extent soil water - display higher Ca/Na, Mg/Na, and Sr/Na ratios than regolith and rock samples (Figure S1c,f). This difference is accompanied with lower 87Sr/86Sr ratios in water samples compared to solid samples from the regolith profile (rocks, saprolite, and soil; Figure S1i). These differences were interpreted by Hewawasam and others (2013) to indicate a significant contribution of carbonate-rich dust to the top of the weathering profile, which in turn resulted in Ca and Mg enrichment in the river dissolved samples (Schuessler et al., 2018). Although the exact origin of this dust remained elusive, it was considered likely that a large component of this dust input was of regional or global nature, rather than local (e.g., derived from fertilizer inputs in neighboring tea estates). 
Given that in Sri Lanka all rock-hosted Sr is wholesale released to solution by weathering (as shown by the Sr values of -1 attained in the upper saprolite; Data Table SL1), Sr dissolved from silicate dissolution must yield the same 87Sr/86Sr ratios as the parent silicate rock underlying the profile, that is (87Sr/86Sr)sil = 0.738 (Data Table SL1), to which we attribute an uncertainty of 0.005. (87Sr/86Sr)carb can be constrained using the composition of topsoil water, in which dissolved Sr can be assumed to ultimately derive only from dissolution of carbonate dust inputs (Hewawasam and others, 2013), yielding a value of 0.718±0.005 (Date Table SL2; note that using bulk soil or plant samples would yield the same value). Using these constraints in eq. (1), the silicate dissolution to dissolved Sr ranges from 11+18-11% to 16+18-16% in small streams draining the Hagkala profile, corresponding to 0+37-0% to 46+20-24% of dissolved Mg and 50+25-30 to 70+15-17 % of dissolved Ca, using eq. (2) (Data Table C4). Taking all stream samples into account, this results in a silicate contribution of 11±6% for Sr, 25±16% for Mg, and 68±9% for Ca (Data Table C4).
[image: Macintosh HD:Users:Julien:Dropbox:GFZ-A-S-S Paper:Figures:EMMA_ASS_supp_v4.pdf]Figure S1. Mixing diagrams used in the end member mixing analysis. All ratios were corrected for rain inputs. Hypothetical carbonate end members are shown for the Alps and Sri Lanka sites. For the Alps site (panels a, d, and g), circles represent data from this study and from (Norton and von Blanckenburg, 2010) on the exact same site, whereas stars in panels d and g represent literature data from the same area (Arn et al., 2003). The position of the "deep weathering" end member (affected by Mg - and to a lesser extent Sr - scavenging by secondary mineral formation in fractures, the composition of this end member is assumed to be that of the most Mg- and Sr-depleted sample) is indicated, as well as the "carbonate" end member (most likely present in the area as marble veins in the rock) assumed to have the composition given in (Gaillardet et al., 1999), respectively. For the Sierra Nevada site (panels b, e, and h), the variations between different water samples are mostly due to uptake or release by plants and release from plant litter: the relatively shallow soil water samples that were collected at this site are enriched in Ca, Mg, and Sr because of litter remineralization, while stream and groundwaters are depleted because of uptake (Uhlig et al., 2017). Note that in panels b and e, "soil and saprolite" data points represents averages of upper saprolite from one study each (this study, (Hahm et al., 2014; Riebe and Granger, 2013) whereas in panel (h), each "soil and saprolite" represents a sample that was collected within the framework of the current study. For the Sri Lanka site (panels c, f, and i), circles denote data from this study whereas stars represent literature data (Dahanayake, 1995; Pitawala et al., 2003) from the same area. Note that the soil water data plotted here is not corrected from atmospheric inputs because of the lack of Cl- measurements for the corresponding samples; whereas the stream water data points correspond to rain-input corrected values. The enrichment of soil and stream water in Ca, Mg, and Sr compared to top soil is due to carbonate-rich inputs through local or regional dust deposition (Hewawasam et al., 2013; Schuessler et al., 2018), as suggested by the trend towards the composition of the local carbonate rocks (Pitawala et al., 2003).
2. [bookmark: _Toc73994526]Re-assessment of dust input in the Sierra Nevada  
Aciego et al. (2017) argue that P fluxes from dust are greater than or equal to fluxes from bedrock over the timescales of sediment yield measurements in the Southern Sierra Critical Zone Observatory. These authors concluded that about half of this dust is sourced in the Californian Central valley, and the remainder in Asia, suggesting that dust is playing a major role in governing the nutrient budgets of the Southern Sierra Nevada. We believe that this conclusion is not justified and explain this re-assessment below.
Radiogenic Nd and Sr isotopes
Based on the relatively high Nd compositions of dust (-5.5 to -4.2) compared to Sierra Nevada granite (-10 to -25) at the observed range in dust Sr ratios (0.708 to 0.710), Aciego and others (2017) discounted the possibility of local granite as a dust source or a source of contamination to the dust collectors. However, these very low Nd resulted from use of a wrong CHUR value required to convert 143Nd/144Nd values into Nd. Figure S2 we have recalculated Nd of the original DePaolo (1981) publication with the CHUR normalisation as used in that publication and plotted it together with further rock data from Rotberg (2008). A Sr-Nd array results for granite that is fully compatible as source for the material collected in the dust collectors. Thus, even though a mixture between Central valley and Asian dust is possible, we consider a local source from Sierra Nevada granitoids and soil as source to these dust collections is more likely. 
In Figure S2 we compare our Nd and Sr isotope data on plant samples, subsoil regolith (unaffected by dust input), and one rock sample, with Sierra Nevada granitoid data from DePaolo (1981) and Rotberg (2008). Samples from living foliage from the Providence Creek area in the Southern Sierra Nevada CZO are compatible with uptake from Sierra Nevada soil, the Sr and Nd composition of which is compatible with weathering of granitoid. Finally, as explained in the preceding section, dissolved compositions of Sr exclude a contribution of dust, as 87Sr/86Sr ratios in river and groundwater samples dust are significantly lower than 87Sr/86Sr ratios in dust (Figure S1h). 
[image: ]
Figure S2: Nd - Sr isotope data from Sierra Nevada granitoids from (DePaolo, 1981) (red circles), (Rotberg, 2008) (orange circles) and this study (dark red circles, Data Table SN1) plant data from foliage measured in this study (green triangles, Data Table SN3), and dust (blue circles, (Aciego et al., 2017). Also shown are data from subsoil regolith unaffected by dust input (brown squares, Data Tables SN1, where for some samples Sr isotope data were combined with Nd isotope data from adjacent samples).
At the nearby Bald Mountain area in the Southern Sierra Nevada (Arvin et al., 2017) soil and pine needle Nd is -5 to -7 and differs from Nd of the local leucogranite (Nd is -8.8) which was also explained by Asian dust input. We speculate that at this site dust could be sourced from local (Sierra Nevada) soils from outside of the leucogranite area, and is as such “recycled dust”, as is commonly observed in studies of meteoric 10Be (Graly et al., 2011). The plausibility of this  suggestion is supported by the physical placement of the dust collectors: they  are only 2 m above-ground. Further, Sierra Nevada granodiorite has ca. 3-5 times higher Nd concentrations than the Bald mountain leucogranite, such that any close, airborne solid input might dominate the Nd isotope budget of dust collectors, soils developed on leucogranite, and associated plants.
In summary, based on radiogenic isotopes of Nd and Sr we conclude that all weathering and mineral nutrient budgets in Sierra Nevada can be satisfied by weathering of local bedrock, without the need to invoke dust input from large distances. 
P fluxes
Another means by which to assess the relative significance of dust input to nutrient budgets is to directly compare element fluxes with each other. Aciego and others (2017) have measured total dust and dust-associated phosphorous fluxes in Sierra Nevada using passive dust collectors every 1–2 months from June through September 2014 and extrapolated these fluxes to a total year (Date Table S1). Aarons et al. (2019) presented further data from the same sites for 100 days beginning July 2015 and 85 days beginning October 2015. Neither Aciego and others (2017) nor Aarons and others (2019) present a comparison between dust-derived and local-weathering derived P fluxes. Here, we calculate that for the year 2014, local regolith production by silicate weathering (RP) and associated P fluxes (RPP) exceed dust fluxes by a factor of 35 and 9, respectively (Date Table S1, based on Data Tables C3 and C5). This is a first indication that local weathering contributes much more to the local P budget than dust input.
Instead, Aciego and others (2017) compared dust P inputs to modern particulate P export measured by sediment trapping, and concluded that the atmospheric P input is significant with respect to particulate P export from the catchments. As noted by Uhlig et al. (2017) for the Sierra Nevada site, measurements of modern sediment fluxes in streams are known to systematically underestimate erosion rates due to the episodic nature of sediment transport (Kirchner et al., 2001; Schaller et al., 2001) except for highly-anthropogenically-impacted basins (Wittmann and von Blanckenburg, 2016, Fig. 11), making such a comparison questionable. Only river dissolved P fluxes are within the same range as total dust P input in 2014. Considering that not all dust-borne P may be plant-available, or that highly soluble P forms may have dissolved during atmospheric transport, and given that the P (DEEP) does not support substantial atmospheric input (Data Table C5) we conclude that the ecosystem at our Sierra Nevada site is mostly fed by local weathering-derived P. 
Further, dust fluxes are subject to substantial temporal variability. Indeed, dust input in the year 2015 was a factor 10 or more lower than in 2014, an effect explained by the exceptional drought affecting the Californian Central Valley in 2014 (Aarons et al., 2019). The estimated dust input during the Last Glacial Maximum (LGM) of between 1 and 90 t km-2 yr-1 (mean 10 t km-2 yr-1; Arvin et al. (2017)) is lower than the time-averaged (several 103 yrs) regolith production. Finally, given a physical erosion rate Eregolith of 141 t km-2 yr-1 (Data Table S1), corresponding to the removal of ca. 80 cm of soil since the LGM, any geochemical residue of an ancient elevated dust P input would at best be a minimal input to ecosystems today.
We thus conclude that while radiogenic isotopes do not require input of external dust, and instead is compatible with local regolith sources. Further a comparison of fluxes  of both total dust and P contained in dust, with the corresponding regolith fluxes, also shows that such dust input, if any, was negligible.
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	RP
	221
	0.095
	
	This Study

	Wreg
	80
	0.035
	
	This Study

	Ereg
	141
	0.060
	
	This Study

	Wriv
	24
	0.00646
	
	This Study

	
	
	
	
	

	Dust 2014 (mean)
	6
	0.0100
	
	Aciego and others 2017

	Dust July 2015 (mean)
	0.07
	0.0002
	
	Aarons and others 2019

	Dust Oct 2015 (mean)
	1
	0.0002
	
	Aarons and others 2019






3. [bookmark: _Toc73994527]Rock and Regolith Mineralogical Composition from X-Ray Diffraction (XRD)
Powder X-ray diffraction analyses (Siemens D5000, Cu-K radiation, resolution 0.01° 2 Theta, <63 µm fraction) were performed at GFZ Potsdam for mineral identification on selected sieved samples. For peak maxima identification, we used the software MATCH! 3.3. 
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Figure S3a. Alps X-ray diffraction patterns from Goms profile of bulk soil B2, consisting of soil (brown) and saprolite C horizon (orange) and stacked on top of each other. Major reflections of primary minerals (bt=biotite, amph=amphibole, qtz=quartz, kfs=K-feldspar, plag=plagioclase).  The reflection of kaolinite is indicated for reference; no kaolinite was detected.
[image: ]
Figure S3b. Sierra Nevada X-ray diffraction patterns from the Balsam profile of bulk soil (brown), bulk saprolite (orange), and bulk bedrock (black) and stacked on top of each other. Major reflections of primary minerals (bt=biotite, amph=amphibole, qtz=quartz, kfs=K-feldspar, plag=plagioclase) and a secondary mineral (kaol = kaolinite) is indicated. 
[image: ]
Figure S3c. Sri Lanka X-ray diffraction (XRD) patterns of bulk soil (brown), bulk saprolite (orange), and bulk bedrock (black) and stacked on top of each other. Major reflections of primary minerals (bt=biotite, qtz=quartz, kfs=K-feldspar, plag=plagioclase) and a secondary mineral (kaol = kaolinite) is indicated. 
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