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. One ol several mining pits of Central Oregon Pumice Company in Bend, Deschutes County.
. Lightweight concrete block made with pumice aggregate.
. Section in finely vesicular pumice, transverse to the direction of vesicle elongation.

. Example showing the celiular characteristics of pumice retained even in smail fragments.
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PUMICE IN OREGON

SUMMARY

Pumice is produced by two companies in Oregon, primarily for lightweight concrete
aggregate and horticultural uses. Lesser amounts are sold for absorbents, landscaping, and
stonewashing garments. This report reviews these operations and surveys other pumice
occurrences to identify possible additional sources of pumice for various markets. Chemical
analyses, screen size analyses, and physical data including color, hardness. density, and water
absorption are presented for 25 samples from nine eruptive centers. The Bend pumice is the
primary source of current production, but producers must operate in an increasingly
urbanized environment. Pumice deposits from both Mount Mazama (Crater Lake) and
Newberry volcano eruptions have economic potential, but both require additional explora-
tion and testing.

ACKNOWLEDGMENTS

[ wish to thank the following reviewers for their respective criticisms and perspectives:
Dick Berg. Montana Bureau of Mines and Geology; Mark Ferns, Oregon Department of
Geology and Mineral Industries: Jim Gauthier-Warinner, USDA Forest Service, Placerville,
California; and Jerry Hoffer, University of Texas at El Paso. Numerous conversations with
Jerry Hoffer also helped clarify the still evolving technology, requirements, and testing of
the stonewashing industry. I am particularly appreciative of discussions with Bill Miller,
Central Oregon Pumice Company; Chuck Clark, Cascade Pumice Company: Griff Griffin,
United States Pumice Company; and Marvin Hess, Hess Pumice Products. Laboratory
analyses were performed by Chuck Radasch; the plates were prepared by Mark Neuhaus,
and the report was prepared for publication by Beverly Vogt, Klaus Neuendorf, and Rhonda
Marks, all of the Oregon Department of Geology and Mineral Industries.



INTRODUCTION

Pumice is a volcanic rock composed of bubbies or vesicles
in glass matrix formed by the effervescence of gases and rapid
cooling of molten material during an eruption. Pumice is
characteristically frothy and lightweight, often with density
low enough to permit it to float on waler. The vesicle walls

form thin sharp cutting edges when broken, making pumice
an effective abrasive in both lump and powder forms. These
characteristics are responsible for the commercial value of
pumice as absorbents, insulators, abrasives, and lightweight
aggregates and fillers,

PURPOSE AND SCOPE OF STUDY

The purpose of this study is Lo describe occurrences of
pumice in Oregon, to provide basic test data for prelimi-
nary evajuation of their commercial potential, to identify
areas that would benefit from maore detailed work, and to
provide a basis for land use planning decisions in arcas of
conflicting intcrests,

This study is by no means exhaustive. Exposures were
sampled, and areal and stratigraphic data were taken from

cxisting geologic maps. No new field mapping was under-
taken and, with the cxeeption of the unique Rock Mesa
occurrence, no pumice deposils were investigated within
national park or wilderness arca boundaries, since such de-
posits could not now be developed commercially. Laboratory
testing was limited by available funds and lacilitics and by
the absence of published test procedures {or many end uses.

UNITS USED IN STUDY

Throughout this paper, an unavoidable mixture of units
occurs—English, metric, and screen sizes. Votcanolopists
almost universally use the metric system for measurements,
including particle sizes, deposit dimensions, distances, vol-
umes, and ejection velocities. Pumice producers and con-
sumers in the United States use inches and fractions to
describe particles of about 4 in. or more and screen mesh
stzes to describe smaller particles, as well as specialized

terminology not included here. This multiplicity of ap-
proaches is not surprising, considering that pumice can be
regarded as both an igneous rock and a sedimentary deposit
offering insights into volcanic processes and that pumice is
also a commercial commodily serving a very wide variety
of markets. 1 have attempted to use units in a manner
consislent with the source of the information and appropri-
ate to the subject being discussed.

GEOLOGY AND CHARACTERISTICS OF PUMICE

The terminology and ciassification schemes applied to
pumice and associaled deposits are confusing, reflecting in
part various approaches taken to describe their origins and
characteristics. commercial usage in the market place, and
legal definitions. “Pyroclastic™ is a term referring to frag-
mental products of volcanic eruptions. 1t has been vari-
ously applied to particles, unconsolidated deposits, and
consolidated deposits. “Tephra™ is a general term used for
unconsolidated pyroclastic fragments and deposits. Both
may include pumice, nonvesicular lava, fragmented coun-
try rock, and crystals.

CLASSIFICATION BY SIZE

Several classification systems have been devised based on
particle size (Fisher, 1961; Schmid, 1981). Finer sizes with

an upper limit of 2 mm or 4 mm, depending on the classifica-
tion system used, are generally called “ash.” Pumice below
this size may still be finely vesicular or consist of just frag-
ments of vesicle walls, and it is often termed “‘pumicite”™ or
“volcanic ash™ for commercial purposes. Fragments between
2 or 4 mm and about 64 mun in size, again depending on the
classification sysiem employed, are called “lapilli.” Particles
coarser than 64 mm are called “blocks™ or “bombs.”

BLOCK PUMICE

Pumice particle size is of legal importance in the United
States, The Surface Resources Act of 1955 (U.S. Code, Title
30, Section 611) namcs sand, stong, gravel, pumice, pumicite,
and cinders as “common variety” matenals. As such, they
cannot be acquired on federal land by staking a mining claim



but rather must be purchased from the government. The Act
defines “block pumice™ as pumice that “occurs in nature in
pieces having one dimension of two inches or more” and
expressly excludes block pumice from the common variety
materials. Also excluded are “deposits of such materials
which are valuable because the deposit has some property
giving it distinct and special value.” Conditions under which
pumice on federal land can be acquired by locating mining
claims or by purchase have been variously interpreted by the
courts and by the Interior Board of Land Appeals and remain
a source of litigation,

FORMATION OF PUMICE

The formation and preservation of pumice require a
balance between the internal gas pressure, viscosity, and
temperature of an erupting magma. Dissolved gases, pri-
marily water, may quickly escape from a low-viscosity
magma without forming a rigid foam. If higher viscosity,
impermeable country rocks, or a blocked vent prevent rapid
escape of gases from magma as it nears the surface, an
explosive eruption may occur, shattering the bubble walls
and generating a volcanic ash of fine glass shards rather
than a vesicular pumice. If pumice is reheated, by being
entrained in an ash flow for example, it may soften and
collapse into nonvesicular glass.

Pumice deposits are readily susceptible to erosion and
weathering, especially in humid climates. Low particle den-
sity and relatively low strength permit rapid mechanical
weathering, and the glassy structure and extremely large
surface areas caused by vesicularity promote rapid chemical
weathering. As a result, most pumice deposits are quite young
geologically, often no more than a few hundred or a few
thousand years old.

Pumices are typically formed by eruptions of rhyolitic or
dacilic magmas, with silica contents of approximately 65 to
75 percent and with high viscosities and explosive eruptive
styles characteristic of that composition range. Basaltic
magmas, which have lower silica contents and are more
fluid, can generate pumice deposits, but basaltic pumices
are less commeon.

TYPES OF DEPOSITS

The type of pumice produced by an eruption is affected by
many factors including magma composition, gas conlent,
style of eruption, and whether the eruption is subaenal or
subaqueous. Alter eruption, deposils can be medified by
welding, weathering, erosion, transport, and redeposition.
The major types of pumice deposits are summarized below,
but the subtleties and complexities of charactenzing these
eruptions and their products are far beyond the scope of this
study. The reader is referred to Cas and Wright (1988) and
their extensive list of references. Characterization is compli-
cated by the relative rarity in historic times of large-scale
pumice-producing eruptions and by the inherent difficulties
in directly observing explosive eruplive processes.

Pumice deposits can be broadly classified into four ma-
jor types: flows and domes, air-fall deposits, pyroclastic
flows, and epiclastic, or reworked, deposits. All may be
formed even in the same eruption. There are gradations
between types, and deposits may be a mixture of types
reflecting variations in eruption conditions. Changes in
wind direction, blocking and clearing of the vent, increase
in vent diameter, influx of water in the magma chamber,
influx of a different magma, and rapid gas exsolution by
unloading and depressurization may contribute to the char-
acter of the resulting ash and pumice deposits.

Flows and domes

Viscous magmas may be extruded with little explosive
activity, forming lava flows and domal mounds. A vesicular
rind, or carapace, can develap on their rapidly cooling outer
surfaces, often forming a surface of blocky pumice rubble
underlain by obsidian or by nonvesicular lava (Figure 1).
Continued cooling and crystallization of the flow incrcase
the volatile content of the remaining liquid, which can then
cause more vesiculation within the flow, often inintcrlaycrs
with nonvesicular rock. Buoyant masscs of this pumicc can
forcibly pierce the overlying flow to reach the surface as
pumice diapirs. Increased volatile content and resultant
increased internal gas pressure can also form explosive
craters on the surface of the flow and gencrate pyroclastic
flows long after the eruption has ceased. Typically, pumice
flows and domes are only a few square miles in areal extent.
Rock Mesa, a pumice flow in the central Cascade Range of
Oregon, is about 2% mi? (Fink and Manley, 1987); and
Mono Craters, a multiple dome and flow complex in east-
central California, covers about 12 mi2 (Chesterman, 1956,
p. I5). Pumices associated with domes and lava flows often
have larger vesicles than other pumice types and may form
blocks of several feet in dimension. However, the erratic
nature of the vesiculation can make exploration and devel-
opment difficult.

Air-fall depesits

Explosive eruptions eject fragments of dense magma,
vesiculated magma (pumice), and country rock in various
proportions and with various velocities and degrees of frag-
mentation. These fragments, and in many cases the deposits
formed by them, are broadly referred to as “pyrociastic.”

In a Plinian eruption, named after Pliny the Younger’s
description of the Mount Vesuvius eruption in A.D. 79, pyro-
clastic maierial is explosively ejecied upward from the vol-
canic vent. The pyreclastics are boested into the atmosphere
by the explosion and maintained in suspension by convection,
giving the appearance of a vertical column that flattens and
spreads out at its top. Pliny the Younger compared its shape
to that of a pine tree with a tall trunk (Builard, 1976, p. 193).
Judging on the basis of grain size and dispersal charac-
teristics, Walker (1980, p. 77) conc¢luded that some Plinian,
or eruptive, columns may exceed 30 mi in height.






Large or dense fragments leave the vent ballistically and
fall at distances dependent an muzzle velocity. Smalleror less
dense particles such as pumice and ash may be removed from
the Plinian column by winds and cooled and deposited over
wide areas, depending on column height, wind velocity and
direction, and particle size and density.

These air-fall deposits vary in particle size with distance
from the vent and commonly contain pumice particles rang-
ing from a tew inches downward. Air-fall deposits typicatly
blanket the preexisting topography over large arcas (Figure
2) and, unless later modified by erosion and deposition, may
have thicknesses of several tens of feet. Most commercial
pumice operations utilize air-fall deposits.

Pyroclastic flows

Decreases in eruplion activity or overloading by continued
cruption can cause the eruptive column (o collapse sporadi-
cally or continuously. The hot pyroclastic material {alls back
and flows outward from the venl, following topography,
puossibly over arcas ol tens or hundreds of sguare miles. Such
pyraclastic lows can retain enough heat o fuse or weld the
particles together alter movement stops. The names applied
tethese rocks have historically been rather imprecise, includ-
ing rulfs,” “welded wits” "ash flows.” and “ignimbrites.”
Pumice Trugments may survive intact on upper and lower
surfaces that cool belore welding occurs, but pumice frag-
ments in the flow interior soften and coltapse. Pumice depos-
its associaled with pyroclastic Nows tend to be thinner than
air-fall deposits, and since unwelded portions are cither casily
croded fTow tops or are overlain by welded portions, pyro-
clastic-Mlow pumices are less frequently exploited commer-
cially than air-fall pumice deposits,

Epiclastic deposits

Epiclastic processes include crosion, transportation,
and redeposition by such mechanisms as water, wind, and
mass movement. From a commercial standpoint, these
processes can either degrade or enhance a pumice deposit.
All could reduce pumice particle size and possibly inter-
mix nonpumice material, but wind and water can also sort
by size and density and beneficiate the deposit by separat-
ing pumice from crystals and rock fragments. Mineable
thicknesses of pumicite were produced in the Great Plains
when surface drainage washed thin blankets of airborne
ash into lake basins.

CHARACTERISTICS OF PUMICE

Vesicle size in various pumices ranges from less than 0.01
mm up to several centimeters, although upper limits of about
! mm are morc common. Shapes include vesicles that are
irregular, spherical, elliptical, and elongate to the point of
being tubular with a fibrous, silky appearance. In gencral,
smaller vesicles also have thinner vesicle walls and break into
finer fragments. Some pumices are cellular with little inter-
connection between the vesicles and with resultant low per-
meability. Others have a high degree of intereconnection,
relatively higher permeability, and absorbent characteristics.
Examples of vesicle size and morphalogy are illustrated in
Figures 3 through 8.

Pumice deposits and individual pumice particles may con-
tain crystals that were present in the erupling magma; obsid-
ian clots and layers representing unvesiculated magma; and
rock or lithic Iragments lrom the country rock through which
the magma was erupled, including products of previous crup-
tions. In small amounts and for many end uses this foreign
material is not detrimental, but for some specialized products,
such as abrasives for optical polishing, only clean pumice
deposits ure suitable.

Density and hardness are two important properlies of
pumice, but in using them as terms one should apply them
precisely Lo avoid confusion.

“Density” may reler o the glass itsel . the apparent density
ol a pumice particle, or the hulk density of pumice in a deposit
or product. Pumice pluss may have a specific gravity of 2.5
or more, depending on its chemical composition. Pumice
fragments typically have specific gravities less than 1.0 o in
terms ol “density,” less than | g/ or 62.4 1b/t3, That ix to
say they arc lighter than waler and will 1Toat, at least until the
vesicles are filled, and the fragment becomes saturated. Bulk
density is a function of both purticle density and particle size
distribution. A given volume of only large fragments weighs
less than the same volume containing a mixture of large and
small fragments. The typical density range for pit-run mate-
rial is 1,000 to 1,200 Ib/yd3,

“Hardness™ may refer to the glass matrix (possibly includ-
ing crystals o lithic fragments) or the pumice panticle as a
whole (more accurately a measure of friability or breakabil-
ity). Pumice glass typically has a Mohs hardness of 5 to 5'a,
while a pumice particle may have much lower apparent
hardness and be easily cut with a knife or sieel saw because
the vesicle walls break readily.
























DECORATIYE STONE AND LANDSCAPING

Large blocks of pumice up to several feet in diameter are
used as mined for landscaping and sawed in thin slabs for
decorative veneer on both exterior and interior walls. They
are easily shaped with ordinary tools and offer light weight
and moisture and fire resistance. Large bluck size, low den-
sity, uniform vesiculation, and consistent color are required.
Obsidian bands may be acceptable in landscaping boulders
but are detrimental to slab sawing. Granular pumice is used
in other architectural applications such as ground cover,
loose-fill insulation, and textured plasters.

ABRASIVES

Pumice in sawn blocks, large lumps, and granular forms is
used in a wide variety of abrasive products. The performance
of pumice as an abrasive is based on its glass hardness, particle
triability, and the shape of its broken fragments. Broken vesicle
walls form sharp, knifelike edges that are constantly rencwed
as the friable surface is abraded. Sawn blocks about 3 by 3 by
6 in. are used 1o clean restaurant grills, and smaller sizes are
sold for cleaning porcelain and ceramic tiles and for removing

skin and calluses. Aphyric pumices, i.c.. those composed of

only glass with no crystals or lithic frugments, are preferred, but
those containing crystals similar to the glass in hardness and
friability may be serviceable.

Lumps and large granules (>% in.) arc used o stoncwash
garmenis by tumbling pumice, finished garments, and walter
in a large laundry machine. Pumice abrades the garment
surface, soflening the tabric and removing the dye. Different
elfects. or “looks.” may be obtained with different pumices
and different panicle sizes and with variations in the amount
of pumice and length of washing time. Stonewashing pumice
must float; therefore it must have a specific gravity of less
than 1.0 and a low permeability and be hard enough 10
withstand onc or more washing cycles.

Pumice ix also used to "acid wash™ garments. The term “acid
washing™ is in common usage but is a misnomer, since blcach
and potassium permanganate rather than acids are used and the
garments and pumice are tumbled without water. Although
abrasion plays a pan in acid washing, the principal function of
purmice is 10 serve as an absorbent chemical carrier: Pumice is
impregnated with bleaching chemicals by immersion or by
spraying in a vacuum chamber and then tumbled dry or damp
with the garments. Attrition of the pumice particles continually
releases more bleaching chemicals. For acid washing, the pum-
ice nced not have a specific gravity of less than 1.0, but it must
be porous and permeable enougb to readily take up and release
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the chemicals. Neither clay nor iron oxide coatings are toler-
ated, since both can be smeared onto the fabric and cause streaks
and splotches.

Finer granules in vanous sizes and size distributions from
minus 4 mesh to minus 325 mesh (about minus 5 mm to minus
0.05 mm) are used in numerous abrasive applications including
hand soap; non-skid paints; and mctal, glass, and plastic pol-
ishes. Clean, aphyric pumice is preferred for many abrasives
and is essential for such uses as optical-glass polishing. Televi-
sion tube manufacturers require pumice that has less than |
percent crystals or lithic fragments (Murvin Hess, personal
communication, 1991) and prefer less than Y4 percent. Process-
ing of the pumice may include drying, crushing, grinding,
milling, screening, air separation, and blending to achicve the
nceessary size distribution for specific products.

ABSORBENTS

Large surface arca and low chemeial reactivity are im-
portant attributes of pumice in absorbent applications. In
addition to garment bleaching described above, pumice is
uscd in pet-litter products, potting-soil mixes, and hydro-
ponic growth media and as a carrier for calalysts, pesti-
cides, fungicides, and herbicides. {1s fire resistunce is an
added benefit when it is used in gas grills 1o absorb grease
drippings.

FILTER MEDIA

Ground pumice and pumicite are used as filter media to
clarify animal, vegetable, and mincral oils. Vesicle wall frag-
ments form minute plates that overlap on the filter suppon,
building an effective sieve tor removing fine particufates.

FILLERS

Finely vesicular pumice relains its absorbent and light-
wceight characieristics even when ground to small particle
sizes (Figure 11). It is used as a functional filler in rubber,
paints, and plastic products to reduce the amount of more
expensive chemicals required, to lower the product’s density,
to increase tensile strength, and to provide resistance to
abrasion. The presence of very fine bubbles also can make
pumice an cftective opacifying agent in paints, increasing the
paint’s hiding power.

Specifications for many of the applications described
abovc are neither standardized nor readily available. The
end user may request specific size characteristics from the
producer or simply purchase what is available either from
the producer or from a distributor.















SAMPLING AND ANALYTICAL PROCEDURES

Sample locations arc shown on Plaie 1. Detuiled descrip-
tions, physical test data, and chemical analyses are presented
on Platc 2. Approximately half a cubic foot of samplc was
taken from cach location. Samples were taken from shallow
pits. road cuts, and working faces. Where practical. a chunnel
cut was made of appropriate width and depth through the
exposed scction, otherwise a pit | e 2 it in depth was
cxcavated. In nonindurated exposures, caution was exercised
to avoid crushing the pumice particles and skewing the grain
size data. Indurated exposures were collected with a pick and
were not sereened. Deposits composed of lurge lumps and
hlocks were sampled hy hand-picking representative frag-
ments. All samples were dried at 105°C o a constant weight,
usually for 24 hours. While this is not a typical procedure for
commercial pumice production, especially for aggregate or
decorative uses, it is the only way o assure comparison ol
samples at uniform moisture levels,

Screen analyses were performed hy hand (o minimize
particle size reduction by attrition, Where appropriate. the

entire sample was screened, since no means were available
Lo accurately split collections of particles ranging in size
from inches down 1o sand and silt.

Colors of hoth particles and milled (powdcred) sampices
were described and indexed by use of the Geological Soci-
cty of America Munsell Rock Color Chart. Orthogonal flat
surfaces were ground by hund with dry sandpaper on several
lurger fragments {rom cach sample. Vesicle morphology
was deseribed and measured rom these surfaces with the
help of a calibrated hinoculur microscope. A gualitative
ahrusive hardness was estimated from the case ol grinding,
and indentation hardness testing (sce Appendix) was per-
lormed an cach surlace.

Particle specilic gravity and waler sihsorption were
measured by an immersion method described in detail in
the Appendix. Bulk specific gravity (bulk deasity) was
determined by the weight of a known volumc ol the - 1o
A-in, fraction.

DEPOSIT DESCRIPTIONS

Pyroclastic rocks of thyolitic to dacitic composition (the
typical range for pumice) oceur widely from the Cascade
Range to the castern border of Oregon. Ash-{low units of
large volume and great arcal exient indicate large-scale
explosive cruptions and suggest the possibility of volumi-
nous air-fall units, However, except (or the immediale arca
of the Cascade Range, most of the silicic volcanics are 3-15
million ycars old, and the epbemeral character of pumice has
meant that few deposits have survived alteration, weather-
ing, and erosion. Alsa, many arcus are covered with younger
basalts and sediments that limit cxposurc.

BEND PUMICE, DESCHUTES COUNTY
(samples 1 and 2)

The Bend pumice, first distinguished by Taylor ( 1980), is
a rhyodacite apbyric air-fall deposit composed of pumice
lapilli usually of less than 2 in. in size and with a very low
lithic frapment content. Mapping, grain size analysis, and
chemical analysis were done by Hill (1985) in an attempt to
define the petrology, source vent, and eruptive history of the
Bend pumice and overlying Tumalo tuff. This and more
recent work was summarized by Hill and Taylor {1990).

Chemistry, thickness, grain size variations, and lithic frag-
ment size and content indicate a source in a belt of silicic
volcanics referred to as the Tumalo volcanic center, 10 to 20 mi
wesl of Bend. Radiometric dating has constrained the eruption
to about 400,000 years before present (Hill and Taylor, 1990).
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The Bend pumice and Tumaloult apparently were formed
by a single cruptive cvent, as indicated by their chemical
similarity and the Tack ol an erosional contact between thent.
The pumice is the air-fall component, and the Wit represents
collapse of the cruptive column. Both units were partially
covered by later volcanics und are now expaosced only west of
Bend. The thickness of the tafl ranges up to about 70 1t and
ol the pumice about 10 to 40 fi in cxposures, although
water-well records suggest a thickness in excess of 60 it in
some covered arcus (Hill, 1985, p. 22). Despite its age, the
pumice has been protecied from weathering and erosion by
the Tumalo wif (Figure 17).

The commercial advantages oftered by the Bend pumice
include whiteness, low crystal and lithic content, lack of
alteration or weathering, its proven performance in aggre-
gate and horticultural applications, and its proximity to rail
transportation and to markets that can be served by truck.
The crystal-free nature suggests the possibility of produc-
ing granular abrasive, but processing equipment would
require considerable capital investment. The low propor-
tion of >¥%-in. particles will limit the use of Bend pumice
for stonewashing until the development of washing tech-
niques that can utilize smaller sizes. Then, its bulk density
and hardness would offer advantages over other pumices
in the state. The most serious disadvantages of the Bend
pumice are its limited exposure and its occurrence in a
rapidly expanding urban area.


















Currently, no pumice is produced from the area, although
aggregate for concrete blocks was produced in the late 19405
and the early 1950s. The economic potential of this deposit is
limited by its lithic content, the interlayered nonpumice beds,
the small size of the local market, and the isolation of the
location from larger markets.

NEW PRINCETON PUMICE, HARNEY COUNTY
(sample 24-25}

About 4 mi north of New Princeton and 6 mi south of
Crane, a small amount of pumice has been produced from
private land for tocal use. Greene and others (1972) mapped
the unit as tuffaceous sedimetary rocks underlying the Devine

Canyon welded tuff. No recent mapping has been done in the
area to subdivide the unit or to further define its relationships.

A small pit has been opened, and the pumice has been
used to surface ranch roads. The deposit is fairly fine
grained with over 90 percent of the pumice fragments less
than '2in., a size range suitable for aggregate. Larger grains
are surrounded by a mairix of fines forming a compact hard
bed in excess of 10 ft thick with a low lithic content. Its
areal extent is unclear, but pumice that may have been from
the same bed was encountered in a water well over a miie
to the west. The pumice fragments have high indentation
hardness. a low nonpumice fraction. but a higher density
than other pumices in the state.

DISCUSSION AND SUMMARY

Currently. the principal markeis for Oregon pumice are
lightwcight aggregate followed by horticultural uses. None is
processed for traditional abrasives, either lump or granular,
and only a small amount is sold for stonewashing. Granuiar
abrasive production requires considerable capital investment
and clean hard pumice, both crystal-free and lithic free. The
Bend pumice, the Newberry volcano east flank pumice, and
the New Princeton pumice bear further testing for this appli-
cation. However, the granular-pumice abrasive market is
limited, cspecially for optical polishing, and a supcrior prod-
uct and an cnergetic marketing effort would be required 1o
displace current producers elsewhere in the United States.
Plus %-in. particles now required by launderers are not a
major component of most Oregon pumices, although deposits
in some areas of the Newberry volcano east-flank fall and the
climactic Mazama fall are suitable.

The Bend pumice remains the premier pumice in the state
fur the arkets it serves. No other deposit can maich its
proven performance as lightweight aggregate or its favorable
location on transportation routes. However, exposures are
limited, and acccss is becoming increasingly restricted. [t may
well be possible to define additional covered reserves by
detailed mapping and by analysis of water-well data. Some
of these may be far enough removed from developed housing
and havc overburden thin enough to make removal economi-
cal. One operator currently strips up to 70 ft of Tumalo wff,
and the other has stripped basalt flows and produced crushed
aggregate to reach the underlying pumice.

Of the Newberry volcano pumices, large-scale production
seems possible only from the east-flank deposit. Although the

thickest and largest grain sizc portion now lies within the
National Monument boundary, it has sufficient thickness and
areal extent oulside W justily further testing.

The ccomomic potential of Mazama climactic pumice
remains an enigma. Much of it may be too soft for aggre-
gate, but it is not clcar whether this is an alteration or
weathering eftect. The effects of weathering may decrease
with a depth; in other arcas, the pumice lapilli hed may he
protected by overlying welded tuff from the same eruption.
Portions arc coarsc cnough for laundry material, but their
spatial geometry is not clear, and it is not apparent what
prospecting technique would be effective to rapidly evalu-
ate large areas to depths of several tens of feet. The large
areal extent offers considerable potential but is in itself part
of the difficulty.

The Beatty/Bly pumicite is unique in its sharply limited
grain size distribution and its likely susceptibility to rela-
lively simple beneficiation. The resulting product could
have direct applications as a texturizing or a nonskid agent
or could serve as a feedstock for finely ground filler or
abrasive production.

The pumice resources of Oregon are very large, and the
state has historically been the largest producer in the United
States. Production is almost exclusively from one unit, the
Bend pumice. Continued long-term production from that unit
will require identifying more reserves outside the urban areas.
Other pumices have potential for lightweight aggrepate as
wel! as other end uses, but some are isolated from transpor-
tation routcs and all require morc detailed study to define
those portions suitable for various markets.



REFERENCES CITED

Bacon, C.R., 1983, Eruptive history of Mount Mazama and
Crater Lake caldera, Cascade Range, US.A.: Journal of
Volcanology and Geothermal Research, v. 18, p. 57-115.

Brown, D.E., 1982, Map showing geology and geothermal
resources of the southemn half of the Bumns 15" quadrangle,
Oregon: Oregon Department of Geology and Mineral Indus-
tries Geological Map Series GMS-2{), scale 1:24,00(X).

Buliard. FM., 1976, Volcanoes of the Earth, 2d ed.: Austin,
Texas, University of Texas Press, 563 p.

Cas, RAF, and Wright, J.V.. 1988, Volcanic successions:
London, UK., Unwin Hyman Lid., 487 p.

Chesterman, C.W., 1956, Pumice, pumicite, and volcanic cin-
ders in California: California Division of Mines Bulletin
174, 119 p.

Fink, J.H.. and Manlcy, C.R., 1987, Origin of pumiceous and
glassy textures inrhyolite flows and domes, in The emplace-
ment of silicic domes and lava flows: Geological Society ol
America Special Paper 212, p. 77-88.

Fisher, R.V., 1961, Proposed classification of volcaniclastic
sediments and rocks: Geological Society of America Bulle-
tin, v. 72, no. 9, p. 1409-1414.

Greenc, R.C., Walker, G.W., and Corcoran, R.E., 1972, Geo-
logic map of the Burns quadrangle, Oregon: U.S. Geological
Survey Miscellaneous Geologic Investigations Map 1-68(),
scale 1:250,000.

Heath, C.O., Ir., and Brandenburg, N.R., 1953, Pozzolanic
propertics of several Oregon pumicites: Oregon State Col-
lege Engineenng Experimental Station Bulletin 34, 35 p.

Hill, B.E., 1985, Petrology of the Bend pumice and Tumalo tuff,
a Pleistocene Cascade eruption involving magma mixing:
Corvallis, Oreg., Oregon State University master’s thesis,
101 p.

Hill, B.E.. and Taylor, E.M., 1990, Oregon central High Cas-
cade pyroclastic units in the vicinity of Bend, Oregon:
Oregon.Geology, v. 52, no. 6, p. 125-126, 139-140.

MacLcod, N.S., Sherrod, D.R., and Chitwood, L.A., 1982,
Geologic map of Newberry volcano, Deschutes, Klamath,
and Lake Counties, Oregon: U.S. Geological Survey Open-
File Report 82-847, 27 p., scale 1:62,500.

Mason, R.S., 1951, Lightweight aggregate industry in Oregon:
Oregon Departiment of Geology and Mineral Industries
Short Paper 21, 23 p.

1956, New products from old volcanoes: Oregon De
partment of Geology and Mineral Industries, Ore Bin, v. 18,
no. 11, p. 93-97.

Moore, B.N., 1937, Nonmetallic mineral resources of eastemn
Oregon: U.S. Geological Survey Bulletin 875, 180 p.

Peterson, NV, and Mclntyre, J.R., 1970, The reconnaissance
geology and mineral resources of eastern Klamath County
and western Lake County, Oregon: Oregon Department of
Geology and Mincral Industrics Bulletin 66, 70 p.

25

Peterson, N.V., Groh, E.A., Taylor, E.M., and Stensland, D.E.,
1976, Geology and mineral resources of Deschutes County,
Oregon: Oregon Department of Geology and Mineral Endus-
tries Bulletin 89, 66 p.

Ramp, L., 1972, Geology and mineral resources of Douglas
County, Oregon: Oregon Department of Geology and Min-
cral Industries Bulletin 75, 136 p., map scale 1:250,000.

Schmid. R.. 1981, Descriptive nomenclature and elassification
of pyroclastic deposits and fragments: Recommendations of
the UGS Subcommission on the Systematics of 1gneous
Rocks: Geology, v. 9. no. [, p. 41—43,

Sherrod, D.R., 1991, Geologic map ot a part of the Cascade
Range between latitudes 43°-44°, contral Oregon: U.S. Geo-
logical Survey Miscellancous Investigations Series 1-1891,
scale 1:125.000.

Sherrod, D.R., and Smith, J.G.. 1989, Preliminary map of upper
Eocene o Holocene volcanic and related rocks of the Cas-
cade Range, Oregon: U.S. Geological Survey Open-File
Report 89-14. 20 p., scale [:500,00X).

Taylor, E.M., 1980, volcanic and volcaniclastic rocks on the
cast flank of the central Cascade Range o the Deschutes
River, Oregon, in Oles, K.E, Johnson, J.G., Niem, A.R.,
and Niem, W.A., eds., Geologic field trips in wesicrn
Oregon and southwestern Washington: Oregon Depart-
ment of Geology and Mineral Industries Bulietin 101,
p. I-7.

Taylor E-M., MacLeod, N.S., Sherred, D.R., and Walker,
G.W., 1987, Geologic map of the Three Sisters Wilder-
ness, Deschutes, Lane, and Linn Counties, Oregon: U.S.
Geological Survey Miscellaneous Field Studies Map
MF-1952, scale 1:63,360.

Wagner, N.S., 1947, The lightweight aggregate, pumice: Ore-
gon Department of Geology and Mineral Industnes, Ore
Bin, v. 9. no. 4, p. 29-34

1949, Oregon’s pumice industry: Oregon Department

of Geology and Mireral Industries, Ore Bin, v. |1, no. 12,

p. 79-82.

1950, Pumice preduction record for 1949: Oregon De-
partment of Geology and Mineral Industries Ore Bin, v. 12,
no. 6, p. 33-34

Walker, G.P.L.. 1980, The Taupo pumice: product of the
most powerful known (ultraplinian) eruption?: Journal
of Voleanology and Geothermal Rescarch, v. 8, p. 69-84.

Williams, H., 1942, Geology of Crater Lake National Park,
Oregon, with a reconnaissance of the Cascade Range south-
ward to Mount Shasta: Camegie Institution of Washington
Publication 540, 162 p.

Young. S.R., 1994, Physical voleanology of Holocene air-
fall deposits from Mount Mazama. Crater Lake. Oregon:
Lancaster, U.K., University of Lancaster doctoral disser-
tation, 307 p.













	sp 25text
	SpP25plate1
	SpP25plate2

