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Oxygen Isotope Analyses of 166 Rock Samples from Medicine Lake
Volcano, California

by Lanford H. Adami, Wes Hildreth, and Julie M. Donnelly-Nolan

This report lists oxygen isotope data for 166 rock samples from at least 45 eruptive 
units on and adjacent to Medicine Lake volcano, northern California (table 1). Locations of 
the samples are indicated by latitude and longitude in table 1 and shown on figures 1 and 2.

Sixty-three of the samples are inclusions collected from lava flows. Most of these 
(54) are from late Holocene flows, including 7 from mafic flows and 47 from silicic flows 
(see fig. 2). Inclusion type is indicated in table 1, based on petrographic criteria.

Of the 102 samples that are not inclusions, 24 are from late Holocene flows and 17 
others are from post-glacial lava flows erupted about 10,600 years B.P. (Donnelly-Nolan 
and others, 1990). All late Holocene eruptions are represented in the data set, and all but 
two of 17 known post-glacial eruptions are included. Four samples are thought to be of 
Pleistocene age but erupted prior to initiation of Medicine Lake volcano; these are identified 
in table 1. The remaining 57 samples were collected from Pleistocene lavas in all sectors of 
the volcano.

Previous oxygen isotope data for lavas from Medicine Lake volcano were published 
by Taylor (1968). Taylor's data are in generally good agreement with the data presented 
here in table 1, where it is possible to correlate units.

Analytical work was conducted at U.S. Geological Survey laboratories in Menlo 
Park, California, between 1982 and 1995. Initially, aBrF5 extraction process was used, 
subsequently replaced by a C1F3 process. The resultant CO2 gas was analyzed by the 
method reported in Bacon and others (1989, p. 201). The data are reported here in the
familiar 8-notation relative to VSMOW (Coplen, 1994).
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FIGURE CAPTIONS

Figure 1. Location map of Medicine Lake volcano showing locations of oxygen isotope 
samples. Rectangle indicates outline of Figure 2. Post-glacial lavas are shown 
with patterns: gray (late Holocene silicic lavas containing >62.9 wt. % SiO2), 
diagonal lines (late Holocene mafic lavas), and cross-hatch pattern (mafic lavas 
erupted about 10,600 years ago). Dotted lines are topographic contours for 5000, 
6000, and 7000-foot elevations. Sample numbers for inclusions are shown in 
italic.

Figure 2. Enlarged map of the central part of Medicine Lake volcano showing locations of 
oxygen isotope samples. The late Holocene silicic lava flows are shown in gray. 
Only site numbers are shown, e.g. site 554M is represented in table 1 by 554M 
(host rhyolite) plus 554M-a and 554M-g (inclusions). Sample numbers for 
inclusions are shown in italic. The location of the deep drill hole 17A-6 is indicated 
by the star. Elevation contours are shown with dotted lines.
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