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Introduction

This report contains chemical analyses of rocks and glass separates
from lava flows, domes, and pyroclastic deposits from Crater Lake National
Park and vicinity, Oregon. 1Included are all analyzed samples collected by C.
R. Bacon and assistants (W. A. Bartling {1979, 1980], S. W. Novak [1981], M.
H. Moench [1982], C. A. Michelsen [1983], and M. M. Hirshmann [1984, 1985])
that are either (1) from units believed to be related to the climactic magma
chamber that was responsible for the caldera-forming eruption about 6850 B.P.
or (2) from monogenetic vents and small basaltic to andesitic shield volcanoes
in the vicinity of Mount Mazama, regardless of age. This report is intended
to accompany papers in preparation by C. R. Bacon and T. H. Druitt.

Analytical Methods

Approximately 350 samples (Table 1) have been analyzed for major
elements in this study, and the majority also for trace elements. MNost
samples were ground in an alumina shatterbox. Some glass separates were
ground in an agate mortar. A few samples were ground in tungsten carbide; Co
and Ta are not reported for these rocks because of contamination during
grinding. All chemical analyses were made in USGS laboratories.

Major elements in whole-rock and some glass samples were determined by
x-ray fluorescence (XRF) in Lakewood, Colorado, by K. Stewart, J. Baker,
A. Bartel, J. Taggart, J. S. Wahlberg. Major element analyses of glass in
dense rock samples and partially-melted granitoids were made by C. R. Bacon
with an ARL SEMQ microprobe in Menlo Park, California, using 9 wavelength-
dispersive spectrometers. Na,0 and K0 were measured by flame photometry
on approximately half of the whole-rock samples, and F, Cl, H,0%, and FeO
on a smaller number (H,0 and FeO are not reported here), by P. R. Klock, L.
F. Espos, S. T. Neil, and D. V. Vivit in Menlo Park. Rb, Sr, Y, Zr, and Ba
were determined by energy-dispersive x-ray fluorescence by P. E. Bruggman in
Menlo Park. Nb analyses were made by spectrophotometry in Reston, Virginia,
by P. Aruscavage and E. Campbell. Emission spectrographic values for Be, Cu,
Ga, Ni, and V were obtained by T. L. Fries and R. W. Lerner (Menlo Park), and
instrumental neutron activation analyses (INMAA) for Co, Cr, Cs, Hf, Sb, Ta,
Th, U, Zn, Sc, La, Ce, Nd, Sm, EBu, G4, Tb, Tm, Yb, and Lu were made by L. J.
Schwarz, G. A. Wandless, J. S. Mee, and J. N. Grossman (Reston).

Precision and Accuracy

Precision was measured by repeated analysis of internal standards.
Means and standard deviations for repeated determinations of concentrations of
each element in representative silicic and mafic rock standards are given in
Table 2. For INAA and emission spectrographic analyses we report data for
USGS standards RGM and DNC; XRF data are for rhyodacite pumice 322 and
andesite scoria 336; microprobe analyses are for microlite-free obsidian
RLS132 obtained from R. L. Smith. Precision of wet chemical determinations
was not monitored by this method; the data are reported to a number of
significant figures justified by experience with the particular technique
employed and concentration range encountered. Results for Gd and Tm are
significantly less precise than for other REE.

Accuracy is difficult to assess. Trace element concentrations for USGS
standards generally agree with accepted values to within limits of measured
precision. Comparison of XRF major-element whole-rock analyses with other
laboratories®' analyses of the same powders or of rocks collected from the same




localities shows that the XRF values are probably accurate to within the
measured precision, with the exception of Na,0. Flame photometric (FP)

Na,0 values are consistently 5% (relative) higher than XRF. To correct for
this bias (presumably due to calibration of the XRF facility) we have used FP
values for Na,0 and K,0 where available, and have multiplied all remaining
(XRF) Naj 0 concentrations by 1.05. Many data for samples analyzed by flame
Photometry can be recognized by K,0 reported to 3 decimal places; however,

not all flame photometric values are so reported. Microprobe analyses of the
obsidian agree well with wet chemical analysis. However, we are not convinced
that the microprobe and XRF major element data are exactly comparable.



KEY TO SYMBOLS
Materials

AGL Agglutinate from cinder cone

BMB Bomb from cinder cone

CDB Diabasic xenolith, climactic deposits (mostly veneer)

CFP Pumice, climactic pumice fall

CFS Scoria, climactic pumice fall

CGR Granitoid block, climactic deposits (mostly in veneer, but also in

pumice fall and ignimbrite)
CIP Pumice, ring-vent phase ignimbrite (valley fill)

CISs Scoria, ring-vent phase ignimbrite (valley fill)

CcLP Pumice, lag breccia (proximal ring-vent phase ignimbrite)

Cvo Obsidian, veneer (proximal ring-vent phase ignimbrite above CLP)
Cvs Scoria, veneer (proximal ring-vent phase ignimbrite above CLP)

CWP Pumice, Wineglass Welded Tuff
CwV Vitrophyre, Wineglass Welded Tuff

INC Inclusion in lava flow
INT Dike or volcanic neck
LAV Lava from lava flow

PCB Postcaldera lava block (dredge samples)
PCL Postcaldera lava

PDO Preclimactic dike, obsidian selvage

PHF Preclimactic Holocene felsite

PHG Preclimactic Holocene hydrated vitrophyre

PHI Inclusion in preclimactic Holocene rhyodacite
PHO Preclimactic Holocene obsidian

PHP Preclimactic Holocene pumice

PLP Preclimactic Holocene pumice, lower pumice fall (Llao source)
PPG Preclimactic Pleistocene hydrated vitrophyre

PP1 Inclusion in preclimactic Pleistocene rhyodacite
PPO Preclimactic Pleistocene obsidian

PPP Preclimactic Pleistocene pumice

Lower case suffixes indicate the folowing units:

Rhyodacite of Steel Bay (hill 7352')
Cleetwood flow and pumice

Grouse Hill flow and dome

Llao Rock flow and pumice

Redcloud Cliff flow and pumice
Sharp Peak domes

0w "7 -0 0o

lMicroprobe analysis
2Microscopically heterogeneous (mixed) sample



Localities

AC Annie Creek, west fork

AF Annie Falls

AG Applegate Peak

AP Arant Point

AS Anderson Springs

BB Buckeye Butte

BC Bald Crater

BY Boundary Butte

cC Crater Creek

(1)) Cascade Creek

CL Castle Creek near Little Castle Creek
cp Castle Point

CR Crater Peak

cs Cascade Spring

CT Castle Creek near Trapper Creek
cv Cavern Creek

Cw Cleetwood Cove (and lava flow)
DB Dry Butte

DC Desert Cone

DR Dutton Ridge

GH Grouse Hill

GP Garfield Peak

HP Hillman Peak

LB Lookout Butte

LC Little Castle Creek

LR Llao Rock

MC Merriam Cone

MP Merriam Point

MR Maklaks Crater

MS Munson Springs

OB Oasis Butte

PN The Pinnacles

PP Pumice Point

RB Rogue River bridge, highway 230
RC Red Cone

RD Redcloud Cliff

RV Rim Village

SB Steel Bay

SH Skell Head

SM Sun Mountain

SP Sharp Peak

SR Sand Ridge

TC Timber Crater

TY Tiny Creek

uc Union Creek (settlement)

WB Whitehorse Bluff

wC Williams Crater (aka Forgotten Crater)
WD Submerged dome east of WI

WG Wineglass

Wl Wizard Island

WP Submerged platform east of WI

Bumbers following locality symbols refer to height in meters above base of
unit or base of exposed section.
S



TABLE 1

Chemical Analyses
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