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In conjunction with integrated mapping of the central San Juan caldera 

cluster (Lipman, in press), all modern chemical analyses of volcanic rocks for this area 

determined in USGS laboratories have been re-evaluated in terms of the stratigraphic 

sequence as presently understood (Lipman, 2000). These include approximately 700 

analyses made in laboratories of the U.S. Geological Survey between 1986 and 2003, as 

well as all USGS analyses published since 1965 when the widespread presence of 

regional welded ash-flow tuffs erupted from large calderas was first recognized (Steven 

and Ratté, 1965; Ratté and Steven, 1967). The table also includes recent USGS analyses 

made for samples from the Cochetopa Park region, where geologic mapping is in 

progress (2004) just northeast of the central San Juan map area. A few published 

analyses for major units erupted from the central San Juans, but from beyond the 

present map, are also tabulated. All the analyses are assigned unit identifiers consistent 

with those used for the new geologic map; quite a few of these differ from those used 

on sample submittal forms and prior USGS publications. 

In addition to the USGS analyses, selected analyses determined at other 

institutions have been tabulated for major map units where helpful to provide more 

complete representation. These include the Blue Creek and Wason Park Tuffs 

(Webber, 1988), Carpenter Ridge Tuff (Whitney and others, 1988; Dorais and others, 

1991), Fish Canyon Tuff and Pagosa Peak Dacite (O’Leary, 1981; Whitney and Stormer, 

1985; Bachmann, 1997; Bachmann and others, 2002), and Huerto Andesite (Askren and 

others, 1991; Parat, 2001). Unit assignments for all published analyses have been 

evaluated and revised where appropriate. 

Analyses compiled include major oxides determined by wave-length dispersive 

x-ray fluorescence (WDXRF) and some older analyses by wet-chemical methods, and 

trace elements determined by energy-dispersive x-ray fluorescence (Kevex), 

instrumental neutron activation (INAA), and induction-coupled plasma spectroscopy 

(ICP). Analytical methods for recent USGS analyses are described by Taggart and 

others (1987) for XRF major oxides, by Siems (2000) for XRF trace elements, Budahn 

and Wandless (2002) for INAA determinations, and by Lichte and others (1987) for ICP 

analyses. Special thanks are owed to Dave Siems for producing, with rapid turn­

around times, so many XRF determinations for this effort during the past 10 years. For 

published analyses, see the cited sources for analytical methods. Analyses of major 
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oxides are recalculated to the reported totals, volatile free. Analyses of glassy rocks 

(vitrophyres) are typically high in K2O and low in Na2O, due to alkali exchange 

(Lipman, 1964). Some devitrified samples from the Creede mining district are very 

high in K2O and correspondingly low in Na2O, reflecting strong K-metasomatism 

(Ratté and Steven, 1967; Sweetkind and others, 1993). For trace-element 

determinations, detectability limits, precision, and elements reported have varied 

significantly during the past 30 years during which analyses have been made, and the 

table displays some inconsistencies in significant figures reported and in elements 

analyzed as a result. A few older analyses are unreliable for some trace elements (e.g., 

Sr and Rb from Whitney and Stormer, 1985). A few particularly suspect analytical 

values are italicized. 

Sample sites for the analyses were located geographically as reliably as possible, 

listed by longitude and latitude on the table, and will be plotted on the same base as the 

new geologic map (Lipman, in press). Wherever possible, locations have been plotted 

directly from 1:24,000 -scale 7.5’ field sheets. For some previously published analyses, 

precise locations could not be recovered, either for lack of adequate published 

descriptions, or because listed latitude and longitude coordinates were inconsistent with 

the designated volcanic unit or the rock composition. Some locations for these analyses 

are only approximate, and locations of others are not known adequately to list in the 

table or plot on the base map. 
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Sources of previous published chemical data: 

Reference Unit or area covered No. of analyses 

Askren, 1992 Sheep Mtn, Bristol Head Andesites 12 

Askren and others, 1991 Huerto Andesite 27 

Askren and others, 1997 Andesitic lava flows 

Bachmann, 1997 

Bachmann and others, 2002 

Dorais and others, 1991 

Fleurat, 2001 

Lipman, 1975 

Lipman, 1987 

Lipman and others, 1996 

O’Leary, 1981 

Olson and others, 1968 

Ratté and Steven, 1967 

Riciputi, 1991 

Webber, 1988 

Whitney and Stormer, 1985 

Whitney and others, 1988 

Yager and others, 1991 
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Pagosa Pk Dacite, Fish Canyon Tuff 48 

Pagosa Pk Dacite, Fish Canyon Tuff 9 

Fiamme, Carpenter Ridge Tuff 11 

Huerto Andesite 36 

Platoro caldera complex 21 

INAA analyses 15 

Masonic Park, Chiquita Pk Tuffs 20 

Fish Canyon Tuff 22 

Northern San Juan slope 2 

Creede mining district 36 

Central San Juan region 122 

Central San Juan tuffs 

Fish Canyon Tuff 22 

Carpenter Ridge Tuff 22 

Lava flows, S-central San Juans 83 
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