SUPPLEMENTAL FILE 4 
  DULCE DIKES: LEACHING OF CARBONATE WITH DILUTE HCL
Effects on bulk-sample compositions 

[bookmark: _GoBack]	Even the best samples of Dulce dikes, mostly from road cuts, vary from dark to light gray, reflecting protracted cooling and incipient deuteric alteration. Some samples have visible coarse calcite in vesicles, and most others contain finer-grained matrix carbonate as indicated by testing with HCl. Formation of the carbonate was initially suspected to have involved addition of calcium as well as CO2 from external sources, and CaO values scatter widely on silica-variation diagrams (Fig. S4-1A-B). Additionally, LOI increases with CaO and with decreasing SiO2 (Fig. S4-1C-D), consistent with presence of much of calcium in the secondary carbonate that is abundant in these dikes. If the bulk of carbonate was secondary and externally introduced, it seemed plausible that closer approximation to magmatic values could be obtained by acid-leach removal of the calcite. Accordingly, unweathered trimmed fragments from 12 of the darkest and least altered-appearing samples of an initial suite, were crushed to ~<5 mm chips in a porcelain-plate shatterbox, washed for a few minutes in dilute HCl (15 mol %) to dissolve calcite in vesicles and interstices, and dried overnight at 90o C before making XRF and ICP-MS analyses. Noted on Tables S4-A and S4-B are samples that released especially voluminous CO2 during leaching, and those that were low. Chip surfaces for few samples became weakly oxidized (orange-brown) during drying, but it was anticipated that the chemistry would not be affected significantly, because the XRF analyses are for FeTOT. 
Unexpectedly, the leached trachybasalts tend to have CaO values that plot below trends for the entire suite of Dulce samples or the better-defined trend for trachybasalt lavas of the Hinsdale Formation on a SiO2 variation diagram (Fig. S4-2A). Some leached samples have only about 2/3 that expected for the projected magmatic trend, suggesting that considerable magmatic calcium has been incorporated in the secondary carbonate. Correlation of high CaO and CO2 with low SiO2 contents (Fig. S4-2B) for samples that were analyzed for this component (Supplemental File 3) further suggests that much of the calcium in the secondary carbonate was derived from alteration of magmatic minerals (mainly clinopyroxene?), rather than introduced from external sources. 
	Accordingly, this initial sample suite was subsequently reanalyzed unleached, as were all later samples, as compiled in Supplemental File 1 and plotted on graphs (Figs. 6, 11-12). Comparisons of untreated with acid-leached analyses for individual samples show that the leaching lowered CaO contents (Table S4-A) by as much as 5 wt % (40% of the total value, for 15L-39). Substantial decreases in P2O5 for all leached samples suggest that significant proportions of magmatic phosphorous also became fixed in the secondary carbonate. As a result of leaching of the carbonate, most other major oxides increase modestly, especially SiO2 and Al2O3.
Most trace elements show only small differences for between unleached and leached samples, although changes varied substantially for some elements (such as Ba). Notably, the light rare-earth elements show systematic decreases (Supplemental File 4B), perhaps indicating that these elements were released during alteration of mafic magmatic minerals, then incorporated in the secondary carbonate. 

Table S4-A. Dulce Dikes:  XRF bulk-sample vs. HCl-leached analyses

Table S4-B. Dulce Dikes:  ICP-MS bulk-sample vs. HCl-leached analyses 



Figure S4-1 SiO2-CaO-LOI variation diagrams for Dulce dike swarm and proximal dikes radial to Platoro caldera. Data sources: Supplemental File 1.
A. SiO2-CaO diagram, comparing Dulce dikes with older continental-arc suites (Conejos Formation, intermediate-composition lavas and intrusions of the Platoro locus, and younger Hinsdale lavas in the southeast San Juan Mountains. 
B. SiO2-CaO diagram, comparing geographic segments of Dulce dike swarm with Platoro dikes and granitoid intrusions as a function of distance from the Platoro magmatic locus. 
C. SiO2-LOI diagram, comparing geographic segments of Dulce dike swarm with Platoro dikes and granitoid intrusions as a function of distance from the Platoro magmatic locus.
D. CaO-LOI diagram, comparing geographic segments of Dulce dike swarm with Platoro dikes and granitoid intrusions as a function of distance from the Platoro magmatic locus. Data sources: Supplemental File 1.
[image: Macintosh HD:Users:plipman:Desktop:Suppl F.4, Fig 4.pdf]



Figure S4-2. SiO2-CaO variation diagrams for leached samples of Dulce trachybasalts (Table F4-A)
A. SiO2-CaO diagram, comparing leached samples of Dulce trachybasalts with the overall suite of analyzed Dulce dikes (Supplemental File 1) and trachybasaltic lavas of the Hinsdale Formation (sources listed for Fig. 6). 
 B. SiO2-CaO variation diagram, comparing leached samples of Dulce trachybasalts with Dulce dikes analyzed for CO2 (Supplemental File 3).

[image: Macintosh HD:Users:plipman:Desktop:Dulce-Platoro ms:Dulce-Platoro tables :Supple T.4:Fig. S4-1.pdf]
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A. Si0,-Ca0 variations: Dulce Dikes, S CO & N NM
Comparisons with leached samples and Hinsdale lavas
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