Supplemental Material--Methods
High pressure igneous rocks, such as granites and granite gneisses, typically have quartz in relatively high percentages (Suppl. Fig. 1) as do sedimentary rocks such as sandstone, and even siltstone and mudstone can have high percentages of silt- and clay-size quartz.  Potassium feldspars are also a signature of igneous and metamorphic rocks, 
and with the USGS qXRD method (Eberl, 2003)two varieties of microcline are recognized. However, basalt has high percentage of plagioclase feldspar and little or no potassium feldspar (Suppl. Table 3).  Most minerals have several distinct peaks that aid their identification in the “pattern recognition” approach used by Eberl (2003) although individual mineral peaks may coincide.  For example, the 26.66° 2-theta quartz peak lies within ± 0.04° 2-theta of peaks in montmorillonite and iron sandine (Chao, 1969), but quartz also has peaks at 20.85, 50.21, 36.56, 39.49, and 42.48° 2-theta which allows specific identification.    The presence of quartz is often detected by microscopic identification of sand-size quartz grains but this has the disadvantage of neglecting the < 63µm fraction (mud), which is usually the dominant component in most shelf sediments (see (Andrews et al., 2002)).  
[bookmark: _GoBack]	 An important question is the detection limit for quartz using the USGS preparation protocols, which employs zincite (ZnO) as a calibration standard (Eberl, 2003).  We note that this method placed 3rd in an international competition for correctly detecting sediment mixtures (McCarty, 2002)), however, Raven and Self ((Raven and Self, 2017)) have more recently produced an in depth analysis of the errors and bias in several years of data submitted as part of this competition.  In the regular qXRD runs the samples are scanned between 5 and 65° 2-theta in 0.02° steps and a count over 2 secs, resulting in 3000 data points per sample.  In order to test the limits of qXRD to detect quartz in sediments primarily derived from the erosion of basalt (Suppl. Fig. 1) we undertook three experiment that started with pulverizing gravel-size clasts from core MD99-2262 (32-35 cm core depth) from Látrabank.  Weighed samples of quartz were then added; replicate samples were also prepared and run.  In order to increase resolution, we restricted the scan to the main quartz peak to at 26.66° 2-theta (Chao, 1969) (Suppl.Fig. 3) at 0.1° 2-theta.  In this figure we also show some examples of the variations of peak height for quartz versus the estimated quartz wt% derived from Rockjock v6.  As can be see in Suppl. Figure 2, instrument drift during the XRD scans results in small shifts in peak height, this is compensated for in the Rockjock calculation but for illustration purposes we average peak counts between 26.48-27° 2 theta and plot peak height versus the calculated wt% for both the small experiment and examples from our core data (main text Fig. 5).  We used a bootstrap median quartile regression to estimate the regression line and a “pseudo estimate” for r2.  The association indicates that  ~57% of the variance in the estimated wt% of quartz is explained by the intensity of the peak height.  The intercept is close to 0, however, as expected the plot indicates that there is a measure of uncertainty in estimating the resulting weight % of quartz.   
	In order to evaluate a reviewer’s concern about the detection of low amounts of quartz JTA prepared a weighed mixture of non-clay and clay minerals (Suppl. Table 2) with ~3.7 wt% of quartz.  The estimated Rockjock v6 wt% quartz was 3.0 ± 0.63%, indicating an underestimate of the actual quartz wt%.   Subsequently, the mixture was diluted by ~50% brucite (giving an estimated quartz wt% of ~1.8 %).  Runs of this diluted mixture also resulted in an underestimate, but consistent estimate, of the quartz wt% (mean 0.9 ± 0.55).  Another experiment consisted of running replicate samples of 1) basalt, 2) basalt samples with an added 5% quartz, 3) 2.0% quartz, and 4) 1.0% quartz (Suppl. Table 2; Fig. 5).  The three basalt samples resulted in a 0 wt% for quartz and had, as expected, high wt% estimates for glass, plagioclase feldspars, and pyroxene (Suppl. Table 2).   


Suppl. Figure captions
Suppl. Fig. 1:  X-ray diffraction intensity scan of basalt clasts (two samples denoted by different lines) and two samples of quartz-rich (granite) clasts.  Note that large differences in peak height for quartz and pyroxene. 
Suppl. Fig. 2: Plot of quartz peaks in 6 runs of a standard mineral mixture and the estimated wt% quartz from Rockjock v6.
Suppl. Figure 3: Examples of peak height in the area of the main quartz peak between 26 and 26.8° two-theta; B) plot of the association between the intensity counts and the weighed or estimated quartz %.  Shaded area is the 95% confidence envelope.

Suppl. Table 
List of the radiocarbon dates and their calibrated ages and errors used in the construction of the graphs in Figures 8 and 10.


Suppl. Table 2:  A) Quartz average and standard deviations for 3.7% and 1.8% weight % for five mineral mixtures showing limited impact of increasing the number of minerals being sought in Rockjock v6.
Suppl. Table 2 B: qXRD results of wt% estimates for a sample of basalt and for the addition of known wt%s of quartz.  
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