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Figure Captions for Supplementary Figures 8 
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Fig. S 1.  Log U vs log Nb and log Ta for global MORB data. Slopes have been calculated 10 

from two-error regression analysis assuming equal error on both axes (see also Table S1). The 11 

concentrations values are normalized to the Primitive Mantle values given by McDonough and 12 

Sun {, 1995 #16}. (a) Data for about 400 MORB segment averages from Gale et al. {, 2013 #12}. 13 

(b) MORB glass data from Jenner and O’Neill {, 2012 #25}. (c) MORB data given by Arevalo and 14 

McDonough {, 2010 #26}. 15 
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Fig. S 2a.  Slopes of log-log regressions such as those shown in Fig. S1  for logarithms of  17 

Ba, Th, U, Ta, K, La versus log Nb (in the abscissa). The slopes are listed in Table S1. (2b) Same as 18 

(a), but using the logarithms of Ba, Th, Nb, U, K, La, versus log Ta. The plots show that all three 19 

data sets give remarkably similar results: The slope of log U vs. log Nb is slightly below 1.0, 20 

whereas the slope of log U vs. log Ta is slightly greater than 1.0. From these slopes we infer the 21 

following order of increasing compatibility; Ba < Th < Nb < U < Ta <K < La. 22 

 23 

Fig. S3.   Nb/Th vs Nb in MORB {Gale, 2013 #12}, oceanic plateaus, normal and HIMU-24 

type OIBs, and EM-type OIBs, in addition to values for the primitive mantle {McDonough, 1995 25 

#16} and average continental crust {Rudnick, 2003 #14}. This plot shows that, although Nb/Th 26 

ratios are not strictly “canonical” in that they vary systematically as a function of global 27 

enrichment/depletion, their ratios in OIBs and oceanic plateaus are similarly complementary to 28 
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the continental crust as MORB values.  EM-type OIBs appear to deviate systematically from the 29 

general MORB-OIB-oceanic plateau array toward somewhat lower values, presumably because 30 

they contain small amounts of recycled continental material. The OIB data are listed in Table S4. 31 

 32 

Fig. S4. Comparison of the ALL MORB average given by Gale et al. {, 2013 #12} with 33 

partial melts of the Depleted Mantle of Workman and Hart {, 2005 #20}, using equilibrium 34 

batch melting and aggregate fractional melting. A melt fraction F = 0.03 and a final enrichment 35 

of the melt by fractional crystallization, increasing the final trace element concentrations by a 36 

factor of 1.35, following Su and Langmuir {, 2002 #70}, generates a final melt closely resembling 37 

the ALLMORB average of Gale et al {, 2013 #12}. A melt fraction of F = 0.03 is substantially 38 

lower than any of the published estimates of melt fractions involved in generating MORB. 39 

 40 

Fig. S5. Generating MORB (ALLMORB average of Gale et al,. 2013) by partially melting 41 

the Residual Mantle (RM) derived in this paper. The specific version of RM is based on the 42 

crustal average of Rudnick and Gao (2003), X(RM) = 0.974 (see Table 1).  As shown in Fig. S4, 43 

batch melts and aggregate fractional melts yield similar results, but the melt fraction is 44 

significantly higher, F = 0.09 and a final factor of 1.35.  45 

 46 
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