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FOREWORD

Expanded perlite is a new industrial product. Its light welght
and 1te insulating and acsoustical properties make it attractive for
many industrial uses. Its potential market appears to be large.

Oregon has msny ocoourrences of perlite but, as in all low-value
industrial ainerals, the deposits of ocommercial importance are the
ones favorably loocated with regard to transportation. Not all per-
lites expand equally well, and not all parte of the same deposit are
unifora in expansion charaoteristiocs. Therefore considerable study
of a deposit ies required before comseroial production may be under-
taken safely.

Becauss the developaent work at the Lady Prances Hine of Dant &
Ruesell, Ino,, provided muoch subsurfaoe evidence on the ooourrence of
psrlite notavailable at an undeveloped deposit,a detailed geclogiocal
study of the area was made, and inforsation on furameing the perlite
was obtained. Results are deseribed in the accompanying report and
the evidence presented will be of value in studies of undevelopedde-
posite in other areas,

f. W. Libbey
Direotor

Deceaber 27, 1346
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INTRODUCTION

History

Poarlite i1a ma glaspy volcanic rook of rhyolitic composition with a markod perlitic
structure’ (Holmes, 1928), the latter consisting of a system of convolute and spheroidal
cracks, developed in the glass during cooling. Cheniocally, it differs from normal vol-
canic glass or obsidian by containing 2 to 4 percent water, Since experiments in Japan
many years ago (K3zu, 1929) 4t has been known that certain types of volcanic glass would
expand when heated abruptly. In 1928 students at the University of Nevada expanded
perlite glass from a deposit in Bodlie Canyon, between Aurora and Hawthorne, and in 1540
perlite was treated in a kiln at lLas Vegas and used with gypsum to plaster a large
building there. !

In 1941, L. L. Boyer conducted some experiaments on crude perlite near Superior,
Arizona, and later in the same year tests were made by the Arizona Bureau of Hinonz
whioh showed that when crude perlite 1s crushed to 4-mesh and heated to about 1700¢ P.,
a loss in weight of nearly 4 percent and an increase in volume of more than 600 peroent
takes place, The rock, due to its water content of from 2 to U peroent, “pops™ like
popcorn to produce a light-tolored frothy aggregate having physical characteristios which
make it an eXcellent insulating, acoustical, and building«material aggregate.

Samples of perlite had been collected for the museum of the Oregon Department of
Geology and Mineral Industries in 1940, and other samples were submitted to the department
by dr. J. W. Staats of Maupin in 1944, Early in 1945, Mr. E. D. Zoradi, of Dant and
Russel Inc., came to the Portland offioe of the Department and was given the location of
these and other samples of perlite from various localities in Oregon, As® a result of his
investigations, several plots of land were leased and claims located by Dant and Russell
Inc., and prospecting work was begun in the fall of 1945 on the deposit located north of
Prieda Statlion (see plates !, 2, and 5).

Geography

The Deschutes River Canyon has a depth of 3300 feet in the stretch Just south of the
area studied, where the river has cut down through a great fold in tho Columbia River
baealt of Miocene ago into the underlying Eocene rocks. tThe walls of the canyon drop in
a series of groat steps, formed in turn by flows of basalt, rhyolite, and andesite, with
interbedded softer materials. £ast of the oanyon the slightly dissected Shaniko surface
(Hodge, 1930) stretches for 25 miles eastward, and slopes northward to the Columbia River.
West of the canyon and south of the mine, the mass of older rocks known as the Mutton
Mountains rises to elevations of more than 4200 feet, standing a thousand feet higher than
the Shaniko surface of Columbia River basalt.

The north side of the Mutton Mountains 18 drained by Sagle Creek, which empties into
the Deschutee River half a mile south of the mine at Prieda. Although Kagle Creek has a
drainage area of more than 30 sQuare milesz, it is an intermittent streem, ard i1a dry for
several months of the year. The flow of the Deschutes River above Crooked River “is moro
renarkably uniform than that of any ethsr river in the United jtates comparable in size ..,
at tho mouth of the stream tho maximum dischargo is only six times the minimum" (Honshaw,
1914). A gauging station at Mecca, 25 niles upstream from the area mapped, recorded, in
the poriod 1911-1926, between 3 and 4 million acre-feet of runoff per year. Minimum
monthly runoff has ranged from 195,000 acre-fect in September 1926 to 256,000 acre-feet in
Septeaber 1917; and maximum monthly runoff ranged from 320,000 acre-feet in March 1926 to
475,000 acre-feet in tlay 1917 (Stearns, 1931). The annual precipitation is about 15 inches,
although snowfall 18 greater in tho highor part of the Hutton Uountains. The mean temper-
ature range is from 45 to §2°. Climatically, the region is classified as dry steppe, with
summer drought and cold wintor,

lpersonal communication, K.D.Zoradi.

2Bull. 152, p. 35, 19uk. .



The Frieda area is bare grassland, with an otcasional oak and cottonwood in the
caayons. Fine and fir trees grow on the crests of the ridges.
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GEOLOGY

Ceneral stratigraphy

Perlite deposits in central Oregon generally ooour within the Clarno formation, of
fooene (lower Tertiary) age. This geries of andesitic, basaltio, and rhyolitio lavas
with interbsdded tuffs and ash is widespread in central Oregon (Hodge, 1331; Waters,
1942) (See plate 1 for general distribution), and similar rooks ooour in several lo-
calities farther east in Oregon (Gilluly, 1937; Piper, 1939, p. 52; Bryan, 1929, p. 46).
The Clarne ia divided by a strong unconformity into a lower series, predominantly com-
posed of andesitio tuffs, breociae¢, and flowsj and an upper mainly rhyolitie saries in
which the perlites occur. In the Horseheaven area, 35 miles southeast of the mine
(®aters, 1545), the lower series 1s 5800 feet thick; in the Mutton Mountains only 500
feet of the andesite 13 exposed below the unoonformity, whereas the overlying rhyolite
is more than 2000 feet thick.

The base of the Clarno 18 exposed near the head of Hay Creek and Little Willos Creek
east of Madras; near Mitchell; and near Muddy Creek Ranch, just west of the John Day River.
The fornmation unconformably overlies slatss, sandstones, and oonglomerates of lesozoio age.
The rocks near Mitchell are of Cretaoeous ags; elsewhere they are probably older. The
Clarno is stratigraphically overlain by tuffs of the John Day foramation (Oligocene) al-
though younger rocks lap upon it in a number of plazes.

Perlite alse occurs in eastern Oregon in rooks which are apparently later than Clarno
age. In the Steans Mountaine rhyolite flows and intrusives with perlitic selvages may be
Pliocene (?uller, 1931); Sn the Harney Basin perlite occurs in rocks assigned to the Plio-
cene Danforth formation (Piper, 1939, p. 47); in Baker County in the vicinity of Pleasant
Valley, perlite 18 associated with tuffas of prcbable Pliocene age.

The Clarno rocke of tho Mutton lMountains have been mapped in detail by Wilkinsen (1932),
and more generalized maps of the area have boen published by Hodge (1931, 1940, 1541). The
generalized eection, as abstracted from Wilkinson'a report iz as follovs:

Thioknesse Description
50 rt. (¢} Upper andesite flows and plugs, generally massive, iron gray to black,
fine textured, granular.
100 ft. Alkali-rhyolite (pantellerite), vesicular, light to dark gray, mottled.
500 ft, Rhyolite proper (subtype 4), banded, gray, violet, and fawn colors,

aphanitic groundmass, with orthoclase and some quartz phenocrysta.
Includes interbedded tuff layers not over 100 feet thiok.

700 ft. Aphanitic rhyolite (lithoidite), massive, red colored, with perlite and
obsidian beds, particularly at the top., Contains local inierbedcded pyro-
clastios, not over S0 feet thick.

150 f¢t. Trachyte, platy, aphanitio, gray color with iron-stained bands, overlain
by a thin bed of black glass, In some plaoes the ontire flow is glassy,
(This is the main perlite zone.)

Jpersonal communioation, W. D. Lowry.



Thickness Description

0-500 ft. Agglomerate, varying from fine grained to breccia in size; red, creaa,
and green colors. GContains interbedded tuff and ash.
100 ft. Rhyolite porphyry {(nevadite), as lenses and dikes, aphanitic with micro-

crystals, gray to red in color.

Strong disconformity

200 ft. Andesite, dense aphanitic to glassy; dark gray, green to black in color.

A reconnaissance geologic map {(plate 2) was made of the area near Prieda Station. ?This
area of about 12 square ailes is at the north side of Mutton Mountains on the Deschutes River
about 9 miles south of the town of Maupin, A more detalled topographic and geologic aap
{plate 5), on a scale of 200 feet to 1 inch, was made of an area of about half a square aile
around the Lady Prances Mine, located a thousand feet north of Prieda.

The 100-foot bed of rhyolite porphyry above the disoonformity in Wilkinsont's section
does not appear near Frieds although i1t oocurs farther to the north and east, on both sides
of the river. The agglomerate bed stratigraphioally above 1t i3 only a few feet thick at
the Lady Frances Mine, but it thickens rapidly to the southwest, up Tagle Creek., Five seo-
tions were roughly measured both up and down river from the aine and near the aine; these
are presented on plate 3. The perlite flow in which the mine 18 situated lies upon water-
laid tuffs, upon agglomerates, and in places upon the underlying andesite. FParther east
and north there are two zones of perlite, separated by a rhyolite flow, A rough idea of
the relationships 13 suggested by the diagrammatio cross section on plate 7.

There are seven stratigraphio units distinguished on plate %, a geologio map of the
area adjacent to the aine, which mey be summarized as follows:

Thickness Deseription

0-50 frt, ?alus and eoil cover.

0-100 ft.+ Recent alluvium, terrace, and landslide material.

bbb dd Dike from 50 to 150 feet wide of gray, porous andesite cutting entire

€larno and Columbia River basalt ssction,

900-1000 ft, Rhyolite, platy, banded, in places massive; gray to rad color. Contains
well-defined flow structures, and near the base 1s often cavernous, with
lithophysae and nodules containing agate.

0140 ft. Yerlite, blocky to splintery fracturing; iight gray to nearly black in
color; freguently contains well-.developed flov planes of lighter and
darker material.

0~75 ft. Water~laid tuff and tuff breccias, varying from fine-grained, well-bedded
yellow tuff to a perlite agglomerate, ccnsisting of round "pillows" of
perlite in a vitrio tuff matrix which grades into massive perlite above,
Considerable alteration of both matrix and perlite by silicifioation to
form a greenish chalcedonio aaterial.

Unconformity.

500 ft, + Andesite breccias and flows, lapilli tuff, dark yellow to red, grading
downward into andesite breccia and massive, blocky fracturing, usually
vesicular and freguently amygdaloidal andesite.

Near the mine the various units are essentially flat lying, but the regional dip is to
the north, and the perlite flow, which 13 at an elevation of 500 feet above the river at
the mine, dips balow river level lass than 2 miles north.



Andesites

The andesite flows ocour in outerops in the river bed Just below the mine, and fora
prominont physiographic benches 400 foat above the river. They do not rise as high 1in
the bed of Eagle Creek, but fors lov cliffs on either side of that stream for several
thousand feet to the southeast. An interbed of green water-laid tuff and overlying tufr
breccia appears east of the mine on both sides of the Deschutes River. 0On Eagle Creek
the lavas are overlain by several hundred feet of dark red to yellow and green brecoia
containing andesitio scoria and lapilli of all sizes. These rocks weather to form abrupt
oliffs, pinnaocles, and spires, Stesp dips in this material strongly suggest the former
presence of an andesitio cinder cone about a mile from the mouth of ZLagle Creek.

The lava variaes from a blaok glassy augite andesite to a gray vesicular
and frequently amygdaloidal lava. 8oth phases are porphyritio with from
S to 20 peroent andesine phenocrysts, sometimes in two generations. A few
oryotnlo of augite aoour in the glaesy phase. The hyalopilitio grouandmass
of the glassy phase 18 20 to 35 percent brown glass, 20 to 30 percent tra-
chytio oligoclase, 15 to 20 percent augite granules, and § to 20 percent mag-
netite, the remainder being alteration produots such.as ¢hlorite and limonite.
The vesicular phase has a groundmass containing 20 percent glass, as auoh as
15 peroent magnetite, 3 peroeaut augite granules, and 15 percent trachytio
oligoolaee-andesine, AQygdules, which make up 30 percent of the rook, con-~
tain, in order of foraatioa, unidentified zeolites, interstitial chlorite,
secondary magnetite, and ohaloedony.

Tuffs and perlite breccia

Above the andesite and andesite breocoias are found isolated beds of fine-grained,
well-bedded, water-laid vitric tuff, oomposed of minute sharde of glass and perlite.
At several localities up Eagle Creek the tuff 1s green and coarsely granular, being
composed of partially aultered fragments of andesite and glaes. Above the tuff there 1s
ugually a layer of perlite brecoia, from a few feet to more than 50 fost thick, which
is overlain by massive perlite, At one locality a mile east of the mine great blooks
of perlite breocia are inmbedded in green tuff, which alsns contains angular and water-
«orn pebbles of andeeite., The bréczia 15 made up of rounded “pillows' of perlite im a
matrix consisting of fresh to altered perlite tuff with angular fragments of andesite,
Considerable secondary silicification of both perlite and tuff has taken place, with the
formation of a pale green chalcodomnic or plasaalike xaterial, Some perlite fraguments
have rims of this silioeous material. Yellow unctious clay occurs in the matrix. The
rounded bodies of perlite fregquently have smoothed and apparently striated surfaoes,

Perlite

The perlite varies from light grey to nearly black in color, and has a blooky to
splintery fracture, It overlies both perlite brecoia and tuff, as well as andesite breooia,
and underlies the rhyolite. A generalf{zed oross seotioa showing the relationships of the
perlite with adjacent formations in tho Prieda area is given in plate 7, In this area 1t
crops out in three general localities (see plate 5) at and near the mine, 2000 feet south
in the north wall of Eagle Creek, and over the ridge to the northwest on both sides of
“Landslide Cove." These outcrop areas are believed to be connected beneath the soil cover,
and perlite may be odserved along the same zone for three miles to the southwest up Eagle
Creok, and for two miles north along the west side of the river to a point half a mile
south of Nona Station, whero it dips below river level. Perlite also occurs across the
river to the east and in Sheep iountain to the south., To thc east and north there are
two beds of perlite separated by rhyolite.

At the mino portal the perlite is about 150 feet thick, but OO feet south it 1s less
than 30 feet thick, being replaced by bedded tuffs below and vitric tuffs above., North of
the mine portal a plug of rhyolite 400 feet by 800 feet 1s surrounded on three sides by
perlite, and contains vertical, contorted, and steeply dipping flow planes. The contact

-4
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between this plug and the adjacent perlite oonsists of interfingering lenses of perlite
in rhyolite and rhyolite in perlite, the latter being parallel with flow planes in the
perlite. The flow planes south and west of the plug, as exposed in the mine workings,
dip gently away from the plug and then rise again, forming a synclinal struoture (see
plate 6) around the periphery of the plug. The base of the perlite where it overlies
brecciated and tuffaoeous rocks dips north toward the plug. North of the mine portal
the tuff and breocia formation 18 very thin, and the perlite rests almost directly upon
andesitio breccias and flows.

At the south outcrop area, perlite overlies perlite breccia which in turn overlies
a thick seotion of andesite breccia and tuff. The perlite here 1is dark brown to black
in color, breaks with a smooth blocky fraoture, and consists of angular fragments of
glass completely welded into a massive perlite, the only distinction between fragments
and matrix being one of color. The angular and subangular fragments have a bluish gray
color with reddish rims, whereas the interstitial glass is a dark brownish blaok.

As shown in thin section perlitic craoks are not abundant. The glass
has an index of refraction of 1.505i.002, which indicates that it has a
silica content of about 71 peroent (George, 1924), whereas the gray perlite
with the splintery fraoture at the main deposit has a refractive index
nearer 1,50, indicating a slightly higher silica content. Rod=shaped crys-
tallites are not uncommon and tend to be oriented parallel to the flowage.
Triohites also appear. Fine magnetite dust appears throughout, frequently
arranged in lines.

Rhyolite

Thick flows of rhyolite with a total thickness in excess of 1000 feet cverlie the
perlite., At the mine the oontaot 1s sharp, with the lower surface of the rhyolite being
grooved, indicating flowage over already cooled and solidified perlite. At places a mile
up Eagle Creek and two miles down the Desohutes River respectively, the contact is less
definite, with blocks of perlite incorporated into a rhyolite breccia, and rhyolite
fragments included sparsely in the perlite brecocias. In these localities the lower
10 to 30 feet of the rhyolite is cavernous with rounded 1lithephysal nedules develeped
on the walls of the cavities, which in places make up as much as 30 percent of the roock
volume. The rhyolite above the perlite exhibits well-defined flow gtructures with
banding due to colors varying from lavender to yellow, brown to red.

In thin seotion the color bands are apparent under parallel light, but
under orossed nicols they disappear, and the rock is sesn to be an aggregate
of radiating spherulites, composed of minute aoicular orystals of quartz and
orthoclase. The rock is made up of 15 percent well-developed spherulites,
35 percent irregular interstitial spherulitio material, 20 percent inter-
stitial quartz, 20 percent magnetite, 10 percent secondary limonite, and a
few biotite flakes. Complete petrographic descriptions of the various types
of rhyolite in the area are giver by Wilkinson (1932).

Post-Clarno rooks

Stratigraphically above the rhyolite series in the Mutton Mountains i1s a relatively
thin seoction of John Day tuffs, which are overlain by Columbia River basalt. The basalt
caps the crests of the ridges and forms the upland surface east of the Deschutes River.
The John Day tuffs do not ococur within several miles of the mine,

Andesite dike

A dike of gray, vesicular andesite cuts the entire Clarno section Jjust south of the
mine portal. The dike strikes N. 50° £. at the mine, and extends for at least 2 miles to
the northeast and to the southwest, 0One half mile to the southwest the strike swings to
the west. The dip varies froa 75° northwest at the mine to nearly vertical farther west,

-6-
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As shown in thin seotion the rook i1s porphyritio and hyalopilitio, the
only phenoorysts being 15 percent equant oligoclase (.05 to .3 mm) whioh has
gradational outlines, being partially resorbed by the groundzass. Tvinning
is rare. The groundmass oonsists of 30 percent oligoclase-andesine laths
up to .05 mm long; 20 peroent anhedral oligoolase (7); 30 percent brown to
oolorless glass, in part devitrified, and 5 percent anhedral magnetite grains
in all sizes up to .07 mm. Some of the magnetite is seoondary, and some has
been altered to goethite. A few small orystals may be apatite.

Origin of perlite

Most perlite oontains from 2 to U4 psroent contained water, and usually its ohemioal
analysis shows that there is an exoess of Nazo over K,0. Otherwise it 1s identical in
oomposition to adjacent and related rhyolites, whioh usually contain less than 2 percent
water and have an exoess of K,0 (Puller, 1935). Several characteristic analyses of per-
1ites and rhyolites from the Steens Mountains of southeastern Oregon (Puller, 1931) are
given below:

Perlites and rhyolites of Steens Mountains

Rhyolite Perlite Rhyolite Spherulite Rhyolite Perlite Rhyolite

1 2 3 Ly 5 6 7

$10, 73.00 67.05 73.60 75.62 74 .50 68,66 72,65
nzo3 14.23 14.91 12.96 11,52 12.4s5 14.44 13.6u4
FeO 1,28 1.48 1.19 1,19 .83 1.26 .68
pe203 .28 292 .02 .02 .89 .80 270
Mgo o2l <65 .20 .26 .28 .18 .60
Cal 1.25 2,44 .64 .62 1.82 1.96 + 55
Na,o0 2.96 4.15 1.7 1.80 3,88 3.86 2,54
K,0 4.86 3,04 7.27 6.50 4,27 3.26 5.70
H,0 (» 105° ¢.) 1.00 4.35 .80 .90 .66 4.80 1.50
H,0 (at 105°C.) .60 «50 40 033 ¢ 30 40 1.50
002 none none none traoe none none none
T10, .18 .34 «30 .34 traoa «25 .10
P205 trace 012 trace trace .07 trace trace
none trace none trace Ol none none

Mg0, none trace none none trace none traoe
Totals 99,88 99.95 99.89 99.90 99.95 99,91 100,16

Analyses by W, H, and F. Herdsman.

The origin of the various types of voloanio glass, and of perlite in partiocular, is
3t11] a matter of oonsiderable controversy. Conditions requisite for the formation of
thiok deposits of glase seem to be 1) an acidio magma; 2) extremely rapid extrusion; and
3) extremsly rapid solidifioation, Basio mageas are more fluid than intermediate or aoid
magmas, and upon extrusion tend to remain liquid long enough so that they can beoome orys-
talline except on their outer selvages. Aoid magmas ars viscous, and are generally erupted
rapidly, often acoompanied by explosions and the formation of breocoia, tuff, and pumice.
They may lose muoh of their oombined water and oool rapidly, thus preventing orystalliza-
tion. The differenoce in oomposition of the glassy margins and lton& ocenters of acid rooks
(more water and soda in the glass) has been attributed by several writers (Shand, 1943,

PP. 37-38) to ohanges that have taken plaoe sinoe their formation, but this is not generally
accepted by most geologists, who believe that the high water content, particularly, is an
indication of retention of the water content of ths magma,

8-



Perlite deposits generally seem to overlie water-laid tuff beds of a similar oomposi-
tion, and are associated with explosive action. The only outstanding exception appears
to be when perlite ocours as the chilled selvages of andesitic intrusions (Waters, 1942).
E. D. Zoradi, who has visited numerous deposits in the southwest, reports (oral oommuni-
oation) that in every case where the base of a deposit is exposed, it lies upon tuff beds
or upon agglomerates or breccias of explosive origin., This is trus in the Prfeda distriot,
in the Steens Mountains (Fuller, 1931), in the Owyhee area (Bryan, 1928, p. U6), in the
Superior (Pinal County) area, and in the Black Mountains of Mohave County, Arizona,(WNilson
and Roseveare, 13945),

In the Frieda area the presence of perlite masses within the bedded tuff, the apparent
“pillow structure'" in the base of the perlite breocias, the repetition of water-laid tuffs
below and above the perlite layers, and the degree of silioifioation and alteration of the
brecoias and portions of the perlites, suggest that the extrusions may have oocurred be-
neath lakes of considerable depth; were, in fact, sub-lacustrine in nature. The extensive
brecciation hnd silicifiocation may have in part resulted from the interaction between the
hot lava and the surrounding wvaters. The actual vent from which the perlite oame seens
to be represented by the rhyolite plug just north of the mine portal, and the excessive
thickness of the perlite at this point is due to the proximity of the vent.

In the same area there are numerous thin rhyolite flows, with composition similar to
perlite, which cooled slowly enough to orystallize. If lakes were present at the time of
their extrusion, they might have been cooled rapidly enough to form perlites.



THE LADY PRANCES MINE (Perlite)
Mutton Mountain District
Wasco County

Owners:
anmtra—

Dant and Russell, Ino., Perlite Division, Portland, Oregon.
Jamee Abbott, Maupin, Oregon.

Operators:
Dant and Russell, Inc., Perlite Divieion,

Location and transportation:

The Lady Frances mine is on the west side of the Desohutes River, at a point 9 miles
south of Maupin, the nearest town to the north on the Dalles-California Highway (U.Se 97)
(see plate 1). MNaupin fe 100 miles by highway to Portland by way of the Wapinitia Pass
(state Highway 50). A gravelled road follows up the east side of the river from Waupin,
a distanoe of 14 miles, to a point opposite the mine, where the river 1is orossed by small
boat., The Oregon Trunk Railroad on the west side of the river goes past the mine; the
latter being 162 miles from the Portland terminal, via the junction with the main line at
Wishram, and the Columbia River gorge.

The mine portal is at an elevation of approximately 1550 feet and about 500 feet above
rivar level, It is 1400 feet west of the railroad and 1500 feet north of Frieda Station
(see plates 4 and §): A spur has been built opposite the mine. The portal 1ies 2100 feet
S. 26° W. of the northeast corner of sec. 24, 7, 6 S., R. 13 E.

Development and equipment:

When the property was first visited in November 1945, development consisted of an
adit 100 feet long with a 40-foot inclined raise; 4 open cute in perlite, and 5 other
location cuts. The crow was living in box care converted to mess and bunkhouses. The
mine was reachod by a narrow switchbaok trail up the steep hillside.

In September 1946, development work consisted of 1150 feet of drifts and crosscuts
in perlite and about 300 feet of raises (see plate 6). A road to the portal more than a
mile long had been built; buildings consisted of an offioe,bunkhouse, messhouse, and change-
house, and foundations for & small pilot mill had been laid. Also two diesel-eleotric
power plants to furnish power for lights and for the mill, and a pump and pipeline from the
river have been installed, A 2-ton army truck furnishes transportation to and from oamp to
nine, and a railroad siding has been put in at the oampsite below the mine.

lietallurgy:

A 30-ton pilot mill was being constructed at the mine to orush, wash, and size the
porlite for shipment to the expanding plant at St. Helens, Oregon. The mill will consiet
of a 6 by 8-inoh Dodge crusher, a 2 by 4-foot Marcy rod mill, 2 Hummer screene, a Western
hydroseparator with Adams density control, settling and dewatering tanks, and sacking
apparatus. The perlite, after being orushed to 1 inoh, will be ground to pass 20-mesh,
and the oversize from the soreens will be returned to the mill. It is important both to
the production of a olean product and to the sucoess of later treatmeni that all fines
smaller than 200-mesh be removed by the hydroseparator.

At the St. Helens pilot plant, the perlite is oxpanded in a 4 by 8-foot speoially
designed rotary kiln*, fired by 4 gas burners to temperatures ranging from 1500 to 2500°F,
The sized perlite is raised by a small 20-foot bucket elevator to a 3 by 4-foot storage
cone, and 18 fod into tho kiln, whioh rotates at 8 rpm, above and about 1 foot ahead of

- s Em - e e e e

*Patent applied for.
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Plate 4 View of Lady Frances perlite mine south of Maupin, Wasco County looking west across Deschutes River.
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the burners. The system operates at a vacuum of from .4 to .8 inches of water, this
being maintained by an automatically regulated steam jet directed upwards in the ex-
haust stack. The expanded perlite is drawn from the furnace into a downdraft box where
the coarse material 18 removed; thence into a cyclone six feet in diameter, where the
fines are collected, thence into a 10-foot oyclone which catches any remaining dust,

Laboratory testiqg:

In order to determine whether any correlation exists between percentage of combined
water and the density of perlite after its expansion, the Perlite Division of Dant and
Russell, Inc., made a series of drying and ignition tests under the supervision of
John R, Anderson and R, Richardson.

Weighed samples of the raw perlite were heated at 220° F, for three hours and the
decrease in weight taken as the percent of saturated water, Identical samples were
heated at 1200° F. for three hours and the entire loss in weight assumed to be due to
evaporation of the total water present. The difference in these two percentages is
the amount of water existing in combination in raw perlite. Identical samples of the
raw perlite were expanded in an assay muffle at 2000° F., and the densities measured.

In plate 8-A the density in pounds per cubic foot of the expanded perlite is
plotted against the perscentage of combined water, Several samples of perlite from
the surface of a Nevada deposit were included for comparison, These samples show sub-
stantially higher percentages of water and lower densities than the perlite found below
the surfaoe of the Oregon deposit., Surface samples from the Oregon deposit contain
approximately the same amount of water and have slightly higher densities than the
Nevada perlite.

From the figure it oan be seen that although the majority of the samples contain
about 3.25 percent water with densities varying from 10 to 32 pounds per cubic foot
in the expanded product, those samples which contain about Y4 percent water vary froa
10 to only 16 pounds per cubic foot in the expanded product,

In order to determine the crushing characteristics of the perlite found in various
portions of the depoesit, and to determine percentage of fines that ocduld be expected from
the grinding operation, the Perlite Division of Dant and Russell, Ine., made an extensive
series of orushing and soreening tests oonduoted by John R. Andsrson.

Samples taken at 5-foot intervals in the mine were orushed to minus j-inoh. The
amount of the sample was deocreased by quartering and splitting until about two kilegrams
remained. Six hundred grams of the soresned sample were recorded in 5 oolumns as
+10 mesh, ~10 to +20 mesh, ~20 to +150 mesh, =150 to +200 mesh, and —200 mesh, "Before
Grinding." This sample was then placed in a laboratory rod mill with 450 oo of water
and was ground for three minutes. The sample was then dried and screened again. This
analysis was reported under the heading, “After Grinding."

The histograms on plate 8-B are of four groups of samples from different parts of
the mine, and represent a graphio mean of peroentage weights plotted against soreen
sizes. It will be seen that the large sizes were reduoed in the rod mill without creation
of exoessive fines,

Eoonomios:

The expanded aggregate, whioh weighs less than 12 pounds to the cubio foot, oan be
used as a light-weight aggregate for plaster, oonorete, and a multitude of other uses
where light weight and insulating and acoustio properties are of value (Ralston, 1946).
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APPENDIX

The results of three chemiocal analyses arrived too late to be included in the text.
The three sasples oonsisted of banded rhyolite immediately overlying the main perlite
mass at the mine; dark-colored perlite in the main north drift near the rhyolite intrusive
plug; and light-colored perlite from the bench near the portal. These analyses and the
aineral oomposition noras calculated from thea are given below:

I 11 111

UMl North drift No. 2 benoch
R 1082 R 1084 R 1083
!gzolito Perlite Perlite
S107 « o ¢ o o o o 75.88 73-79 73.28
A0y . oo v e 12.63 12,40 12,55
Po05 ¢ . o . v 1.05 .52 .58
760 & ¢ 2 0 s o .27 .62 63
GO .+ . 4 4 4 s 14 .11 .08
Cal0 ¢ o =« o o« o & «60 .80 .80
Nag0 . o o v o 0™ 2.80 3.16 2.97
KpO o v v 0 a0 5.32 4,84 5.00
L I oS4 3.24 3,60
BO- & o 66ae 43 .25 <19
o, ... .09 .09 .09
P05 o o o u o .03 .01 .01
MO + o ¢ o o o o .01 202 «02
Total 99.79 99.8s5 99.80

Analyses by James Kerr, University of Uinnesota, October 23, 1346,

NHorms calculated from analyses:

1 II II1I

Qartz . . . . . . 37.80 34.86 34,86
Orthoolase . . , . 31.14 28,36 29.47
Albite . . . . . . 23.58 26.72 25,15
Anorthite ., . . . 3.06 2.89 3.89
Corundum , . . . . 1.22 .61 .02
Hypersthene . . . RS 96 73
Magnotite . . . . «70 -70 .93
Hematite , , . . . 64
Water . . . . . .97 3.49 3.79

Total 99.54% 99.59 99.64

dith the exception of their water ocontent, the rhyolite and the adjacent perlites
correspond very closely in chemical oomposition, corroborating their suggested oonaon
origin. The two glasses are remarkably similar, the only difference of possible signifi-
canse being the slight exosss of water in the bench sample. The analysis of the rhyolite
indieates that the thin-seotion study (see p. 6) was in error concerning the excessive
peroentages of iron oxide minerals attributed to 1t; these minerals have a marked masking
effect when in finely divided form, The silica content of the perlite, estimated from the
index of refraction of the glass as a 1ittle more than 71 percent, 1s shown to be a 1little
over 73 pereent. Unlike so many other analyses of natural glaseas and corresponding rocks,
the soda-potash ratio (see p. 8) 1s not reversed in these samples.

4=
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