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Abstract

Previously published K-Ar age determinations for the middle to late 
Tertiary San Juan volcanic field have been recalculated using the 1977 IUGS 
constants. Revised ages, original analytical data, and brief sample 
descriptions are presented in table 2 for all available dated volcanic 
units. A generalized stratigraphic column is also included to facilitate 
comparison of the ages of major volcanic events among more recent publications 
and previously published papers. No attempt has been made to assess the 
validity of individual K-Ar ages and, for the purpose of interpretation, the 
reader is referred to the original source.

Introduction

A number of significant studies outlining the geochronologic history of 
the San Juan volcanic field were published between 1967 and 1976 (Steven and 
others, 1967; Lipman and others, 1970; Mehnert and others, 1973a, 1973b; 
Lipman and Mehnert, 1975; Lipman and others, 1976). Most of the ages reported 
were determined by the potassium-argon (K-Ar) method by H. H. Mehnert, 
although some of the K-Ar determinations were done by R. L. Armstrong 
(University of British Colombia), R. F. Marvin (U.S. Geological Survey), F. W. 
McDowel1 (University of Texas), J. D. Obradovich (U.S. Geological Survey), and 
M. A. Lanphere (U.S. Geological Survey).

More recently, K-Ar determinations on rocks from the San Juan Mountains 
have been reported by Mehnert and others (1979), Naeser and others (1980) and 
Jackson and others (1980). In addition, a significant number of fission-track 
ages (zircon, apatite, and sphene) are included in the papers by Lipman and 
others (1976) and Naeser and others (1980), however, these ages are not 
included in this report.

Discussion of revised K-Ar determinations

Compiled in this report are all of the available K-Ar ages reported from 
the San Juan volcanic field prior to 1977, at which time the IUGS adopted new 
decay and atomic abundance constants for the calculation of K-Ar ages (Steiger 
and Jager, 1977). The use of the "new" IUGS constants by most geochronology 
laboratories makes recent K-Ar determintions of late to middle Tertiary aged 
units, such as those in the San Juan volcanic field, appear 0.5 m.y. to 1 m.y. 
older than previously published K-Ar ages using the "old" constants. This 
discrepancy between "old" and "new" K-Ar ages requires that the "older" K-Ar 
ages be recalculated using the IUGS constants to make them consistent with K- 
Ar data published after 1977.

Recalculated K-Ar ages along with original analytical data and brief 
sample descriptions are presented in table 2 for all previously dated volcanic 
units in the San Juan Mountains. Most ages were converted using a 
programmable calculator, and the equations used are listed in Appendix 1. 
Where the original analytical data were not readily available (for a few of 
the published dates noted in table 2), these ages were converted by the method 
of Dalrymple (1979). A generalized stratigraphic column (modified from Lipman 
and others, 1970; 1978) is also presented as table 1 and lists both the 
recalculated and previously published ages of major volcanic units of the San 
Juan Mountains. Other than table 1, no attempt has been made to interpret or
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assess the validity of specific K-Ar age determinations and for accepted 
interpretations the reader is referred to the original source (listed in table 
2). Frequently, data originally presented in one paper was reinterpreted 
later as the complex stratigraphy of the San Juan volcanic field became better 
understood. Where major revisions were made in later publications, the source 
of the revision is also listed. An excellent overview of the volcanic history 
is presented in Steven and Lipman (1976). Only brief descriptions of the 
samples with their field numbers have been included in table 2 and, again, the 
reader is referred to the original source for more accurate descriptions and 
locations.

K-Ar decay constants 
The decay constants, recommended by the IUGS (Table 1, Steiger and Jager,

1977) and used to recalculate K-Ar ages are: atomic abundance 4^K/K = 1.167 x
10' 4 mol/mol, X 0 = 4.962 x 10' 10 yr' 1 , and X + x' = .581 x 10' 10 

1 P e e I 
yr . The old constants used in all the previously published papers are:
atomic abundance 40K/K = 1.19 x 10" 4 mol/mol, X = 4.72 x 10" 10 yr" 1 , and X £ = 
0.585 x 10' 10 yr' 1 .

Except Mehnert and others (1979), Naeser and others (1980), Varga and Smith
(1983), Bartlett (1983),and Jackson and others (1980) who used the new 
constants. Also note that the atomic abundance K/K value of 1.22 x

IUGS
K/K value of 1.22 x 10"4 

published in Steven and others (1967) and Mehnert and others (1973a) was a 
typographic error and the actual value used was 1.19 x 10".



Table 1. GENERALIZED TERTIARY VOLCANIC
STRATIGRAPHY OF SAN JUAN MOUNTAINS, COLORADO

(Recalculated ages listed first; old ages listed second.)

Late basalts and rhyolites

Hinsdale Formation
Basalt 4.9 to 27.5 m.y. (4.7 to 26.4 m.y.) 
Rhyolite 4.8 to 23.0 m.y (4.8 to 22.4 m.y.)

Sunshine Peak Tuff (ash-flow sheet of Lake City caldera) 
23.0 m.y. (22.4 m.y.)

Main ash-flow tuffs

Snowshoe Mountain Tuff >27.1 m.y. (>26.4 m.y.)
Nelson Mountain Tuff
Rat Creek Tuff
Wason Park Tuff
Mammoth Mountain Tuff 27.4 m.y. (26.7 m.y.)
Carpenter Ridge Tuff
Fish Canyon Tuff 28.5 m.y. (27.8 m.y.)
Masonic Park Tuff~2O~iTy. (28.2 m.y.)
Sapinero Mesa Tuff
Oil Ion Mesa Tuff
Blue Mesa Tuff
Tuff of Ute Ridge 29.1 m.y. (28.4 m.y.)
Treasure Mountain Tuff

Ra Jadero Member
Ojito Creek Member
La Jara Canyon Member 30.6 m.y. (29.8 m.y.) 

Tuff of Rock Creek 
Bonanza Tuff 36 m.y.

Lavas and related rocks erupted concurrently with ash-flow tuffs

Local andesitic-quartz latitic flows and breccias that intertongue with 
ash-flow sequence in and near their source calderas. Fisher Quartz Latite 
overlies main ash-flow sequence 27.1 (26.4)

Early intermediate-composition lavas and breccias

Andesitic-quartz latitic rocks of the Conejos Formation and related units 
31.9 to 35.6 m.y. (31.1 to 34.7 m.y.)

Note:Modified from Lipman and others (1970, 1978).
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Appendix 1

Equations used to recalculate K-Ar age determinations 

I. Determination of moles of K 

40K mol/gm sample =

(wt % K20/100) .000167 mol 4(

mol K 

II. Calculation of revised K-Ar age:

\ 
J

where

2 a uncertainties of the K-Ar age determinations are the uncertainties 

published with the original ages.

III. Program to recalculate K-Ar ages for Texas Instruments TI-59 or TI-58c 

programmable calculators.*
LRN 2nd Lbl A (CE * 100 * 94.2034 x 2 x RCL 03) 

STO 01 R/S

2nd Lbl B STO 02 R/S 2nd Lbl C 

((RCL 04 + RCL 05) 1/X) x ((( RCL 02 * RCL 01) 

x (( RCL 04 + RCL 05) v RCL 05) + 1) In x ) = R/S LRN

......Enter 1.167 x lO'4 in STO 03

......Enter 4.962 x HT 10 in STO 04

......Enter .581 x 10" 10 in STO 05

To recalculate K-Ar ages:

......Enter wt. % ^0 press A

......Enter *40Ar x 10" 10 mol/gm press B

........... press C; recalculated K-Ar age is displayed.

*Mention of a brand name is for identification only and does not imply 
endorsement by the U.S. Geological Survey.
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