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VERMICULITE DerO0I1S
OF ThHk

ENCAMPMINT DISTRICT, WYOMING

By Arthur F. Hagner

ABSTRACT

Vermiculite of the Encampment District, Carton County, Wyoming,
occurs in pre-Cambrian metanorphlc and i:meous rocks along contacts of
granite pegmatite and aplite with hornblende schist, biotite schist, and horn-
blende-quartz diorite. Formation of vermiculite is associated with intrusions
of pegmatite and aplite. These intrusions were apparently sufficiently aque-
ous to alter hornblende and biotite to vermiculite.

There are three deposits located in the foothills of tho cast flank of
the Sierra Madre range at altitudes between 7000 and 7500 fcet. ihﬂ meta-
morphic rocks are steeply dipping roof pendants not entirely digested by the
early granites of the region. Later granites, pegmatites, and aplites in-
truded the earlier rocks principally as lit-par-lit injections although in-
Jections cutting across schistosity are common.

Individual vermiculite bodies vary in size from those a fow feet in
length and width to one about LO feet by 4O feet. Host of the vermiculite
occurs in bands znd lenses along the contacts referred to sabove. The max-
imum depth at which it has been mined is 105 feet. Below this depth bodies
are, for .the most part, too narrow to work profitably.

Accurate estimates of reserves from surface evidence are not possible
because of the extremely irregular distribution of the vermiculite and the
tendency of bodies to pinch and swell in depth. Further eiploratory work
is recommended to block cut a suffici*nt reserve so operations may continue
uninterruptedly when the body now being worked is depleted.

INTROLUCTION

The three deposits dscscribed in this report are located in Carbon
County, Vyoming, in secs. 9 and 15, T. 15 N., R. 83 W., and in see. 3, T.
138., R. 82 W. Two properties are situated near the Encampment River about.
5 miles northesst of Encampment; the third is about 15 miles socutheast of
Encampment on the Ralph Platt rénch. Each deposit is accessible by dirt road
connecting with a paved highway leading into Encampment. The railrozd at En-

campment is the nearest shipping point excent for a spur sbout 2 mile from
the depcsit in sec. 3, T. 13 N., R. 82 ¥.

The elevation of the deposits is between 7020 and 7500 feet. Vinters
are severe enough to interfere somewﬁ;t with surface mining and transnortatici

rom October through May. Sufficient water is available a short distance
from 211 three deposits for their cperation.

| Cne of the properties, on the south side of the fncannment Kiver, in
gsec. 15, T. 15 K., R. 83 ¥., was formerly onerzted by th: ¥ikolite Comnprn
of Kansas City, Kansas. The other depesit, across the river in sce. 9% Te I5

N.. R. 83 W., is owned principally by Earl Paine of Crcper, Hyunine., Tho



deposit southecast of Encampment, on the Platt ranch, is now being worked by
the Mikolite Company.

The writer's study of the Encampment deposits was part of the State
Geological Survey's investigation of Wyoming mineral resources. About ten
days were spent in the area in the summer of 1940 and one day in 1942. Geol-
ogic maps were made of both deposits along the Encampment River and of the )
oiineintl w rkings n th. P11t vonch.

The writer wishes to thank Dr. Knight of the University of Wyoming
Geology Department and Dr. Thomas, State Geologist of Wyoming, for critically
reading the manuscript. The Geological Survey of Wyoming has generously
financed the studies. Mssrs. Milan Maravich and Eldon House acted as in-
strument men during the geologic mapping. Consent to map the deposits was ob-
tained from Mr. Earl Paine, Mr. Ralph Platt, and Mr. R. W. hice. The writer

is also indebted to Mr. irank Huston, of Encampment, for his many courtesies.

TOPOGHAPHY
The relief in the immediate vicinity of the vermiculite deposits is not
great. The topography is subdued and slopes are relatively gentle. Erosion
has locally produced divides which are essentially foothills of the Sierra
Madre range. The princinal stream draining the region is the Fricarmprient

River. Pre-Cambrian metamsrphic and ignesus rocks comprise the hill:s in which
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211 the vermicnlite is {ound.

Because of the character of the t:pography it has been relatively easy
and inexpensive to construct roads in the region.

GLOLOGY

General--The vermiculite depesits of the Encampment District ere 211
2ssceiated with pre-Cambrisn metemorphic and igneous rocks. The rock tyoes
include biotite schist, hornblende schisﬁ, meta-di .rite and meta-baszslt,
ranite gneiss, granite, granite pegmatite, aplite, and quartz veins.

It is believed that the rocks, with thzs pessible exception of biotite
schist, represent original igneous material in various stages of metamorphism.
The hornblende schist, for example, exhibits all gradations from s coarse-
é}ained hornblende-guartz diorite tc a fins-grained quartz-hornblende schist
with well develeped schistosity. The granitc zieiss alsc shows transitions

-

soid granite.
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from a pink, coarse-grained granitc te a highly conterted .
Biotite schist may represent a metomorphosed sediment. HNone of the Pnl=zczois
and Mesozoic formaticns found along the west flank of the Sierrs Madre Mount-
zins crops out in the vicinity of the vermiculite deposits.

Hornbiende Schist and Meta-diorite--The hormblende schists mmd meta-

diorites are black, fine to medium-grained rocks containing white specks and
streaks of quartz. The principal mineral is horrblende with lesscr amcunts
of quartz. UMinor constituents are epidote, zcisite, sphene, feldspar, and
magnetite.

This rock shows all gradations from a hormblende-quartz diorite with
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no schistosity to a rock with weli--developed parailel orisntation of mincral
grains., It seems prcbable that the hornblende schist was » originaliy eithoer
a quartz diorite vhere it occurs s dikes, or a dacite where it apnears to
nave been a flow rock. Although most of the rock is now hornblende, it ic
quite possible that originally the hornblende schist was bas:zltic in composit--
ion.

Bydrothermal alteration of hormblende schist and hornblende-guartz dio-
rite has produced most of the commercial vermiculite in the Encampmen

trict. The het aquecus pegmatitic soluticns acted on the hornblende te give

o

vermiculite, apparently without sn intermediate chlarite =nd arphitasle stagz

e

except locally. Vhere chlorite has formed the rock is mettled green and brovs.

1

Other alterstion products include small cuantities of sericite and kzolin,

bistite Schist--The biolite schists are brown and white, fine-sriinad

rocks concisting almost entircely of bistite and quartz. Zinor -acunts of
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ircon, and an sppreciable amount of magnetite nre nrosont,  Schist-



ouity is usually well-develsped.

Near pegmatite contacts biotite schist may be partly or entirely al-
tered to vermiculite. The schist has been ssaked with granitic material pro-
ducing, in places, a speckled brown and vhite rock composed of vermiculite
and pegmatitic feldspar and quartz. The only other alterution product is kno-

lin which is present in very small guantities.

Granites, Pegmatites, and Aplites--The most abundant granite is a white,
coarse-grained rock c0nsisting chiefly of guartz, orthoclase, and albite-
oligoclase. Locally it contains appreciable amounts of biotite and /or mus-
covite, In places the rock exhibits a parallel arrangement of mineral grains.
Principsl alteration products are sericite, kaolin, carbonzte, 2nd chlorite.

Granite is intrusive into the older schists and meta-diorites and heos

largely assimilated these rocks. Somewhat later than the granite, intrusion

i

of granite pegmatite, aplite, and quartz veins took place.

In the general viéinity of the vermiculite deposits a red coarse-grained
granite is found. The color varies somewhat with the feldspar content. Loenl-
ly the rock is gneissoid. No alteration products were noticed in hand specimen:.

Since phe red granite is outside the immediate vermiculite ares, no
attempt was made to determine in detail its relation to the rocks of the
region. It appears to be younger than the gquartz diorites and schists and
older than the pegmatite, aplite, and quartz veins.

STRUCTURE

All the metamorphic rocks in the vermiculife areas have been strongly
folded. The schists dip steeply; the dip frequently changing considerably in
a short distance. The general trend of the schists in secs. 9 and 15, T: 15
N., R. 83W. is N. 20° W. In sec. 34, T. 14 N., R. 82 V. the trend is in gen-
eral KE-SW.

Invasion of the hornblende and biotite schists is largsly lit-nar-1it
but smalllstringers of vegmatite and aplite cut across schistosity. Minor of
sets of the metamorphic and igneous rocks are numerous and, 2long with the nurm-
ber and irregularity of the schist bands, make it impractical tc map each oc-
currence in detail.

ine metamorphic rocks in the Encampment ares sppear to be rocf pendonts
not entirely digested by the younger pre-Cambrisn gronitos of the rezion,
Xenolithes are comaon and freguently exhibit lit-par-1it injection and enn-
siderable assimilation by the granites.

QCCUfnaNCe

The Encampment verniculite of commercial quality and quantity 1 Sound
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at the contact of granite and hornblende schist, granite and biotite schist,
and of granite and hornblende-quartz diorite. Occasionally it occurs as specks
or patches within granite but never in sufficient quantity or purity to con-
stitute coﬁmercial material.

The Encampment vermiculite may be bronze, dark brown, or brownish green
depending prineipally upcon which mineral altered to vermiculite. Biotite has
iltered to the bronze variety, hornblende to the dark brovn, and the green
variety is produced by intermixed chlorite. The cslor is fairly uniform through -
out any one vermiculite body except locally where alteration has been incom-
plete or where considerable impuritics occur. |

The distribution of vermiculite is extremely irregular. Individual
bodies pinch and swell. In depth vermiculite may open up to 2 fzir-sized
body or end abruptly. This is typical of Wyoming vermiculite; the formation
and size of the depcsits depends upon the location and size of the schists or
hornblende-quartz diorites and the granites. This irregularity makes it virt-
ually impossible to arrive at an accurate estimate of vermiculite reserves
from surface evidence.

Another unfortunate characteristic of relatively small vermiculite bodies
is the variability in capacity of the mineral to expand, Vermiculite in dif-
ferent deposits and even in parts of the same body may not expand uniformly.

In generzl, however, the larger bodies will react essentially the same through-
out. It is this variability, however, that makes it difficult to standard-
ize the product for the market.

The Encamprent vermiculite bodies vary considerably in size and quality.
tlany are only a few feet long and wide. One is 25 .;uch as 4O feet wide and 4O
feet long and has been worked in a shaft to a depth of 95 feet. None of the
bodies extends to great depth; the deepest shaft is about 105 feet and 1it£l“
vermiculite lies below tﬁis depth..

The venniéulite flzkes vary somevhat in size. In the preparation of
expanded material the larger flakes must be crushed and sized. Undersized
flakes which are of no value in the preparation of the expanded product nay
be used in tﬁe manufacture of paints. There is at present no eguipment at the
Encampment'deposits for sizing and expanding the mineral. All the vermiculite
is shipped as crude material to be treated.elsewhcre.

ORIGIN

Vermiculite in the Encampment District was apparently formed by the act-

ion of hot pegmatitic and aplitic solutions on biotite and hornbloende. The

alteration has taken place along contacts of granite with biotite schist,



hornblende schist, and hornblende-quartz diorite. Locally chlorite has been
produced along with the vermiculite. It seems probable that a small amount

of vermiculite was formed where pegmatites cut earlier biotite granites. Here
the biotite was altered to vermiculite.

* Apparently the end-stage magmatic solutions contained sufficient vol-
atile matter to change hornblende and biotite to vermiculite. The largest
vermiculite bodies in the Encampment District are those which occur adjacent
to granite and hornblende schist and granite and hornblende-quartz diorite
contacts. This is probably due to the fact tha t hornblende schist and horn-
blende-quartz diorite form more massive, thicker, bodies than does biotite

schist.

MIKOLITE DEPOSIT NEAR ENCAMPMENT RIVER

The Mikolite property in sec. 15, T. 15 N., R. 83 W. is at an elevation
of about 7300 feet. It is reached by a dirt road about 2 miles long which
connects with Wyoming State Highway 130 at a point about 3 miles northeast of
Encampment.

In 1940 the deposit was owned by the Mikolite Company but is not being
worked at present. The main workings include 3 shafts, 2 drift, and a number
of pits which vary in size from a few feet in width and length to one about 40
feet by 4O feet. One shaft is 65 feet deep and is connected by a 112 foot
drift with another farther up the hill, which is 95 feet deep. The third
shaft on the hill is about 105 feet deep.

The principal workings are along contacts of hornblende schist and gran-
ite though some of the smaller pits are at the contacts of biotite schist and
granite.

The granite which has produced the vermiculite by alteration of horn-
blende and biotite is of two kinds. One is a coarse-grained pegmatite com-
poécﬂléssentially of quartz and feldspar. The other is a fine-grazined a)litec
contéining much the same minerals. |

| Théqlargest horntlende schist mass in the area is the one in the im-
mediate vicinity of the shafts and drift. This mass contains numerous smzller
bands and lenses, some of which have been partly altered to vermiculite. The
biotite schist bands are narrower than the largest hornblende schist bodies
and consequently have given rise to correspondingly narrower vermiculite bands.

When the deposit was visited by the writer in the summer of 1940, one
shaft and part of the drift to the shaft on the hill was accessible. This

second shaft had caved badly and could not be explored. The east wall of the

drift shows the general geologic conditions »f the principal workings.
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Most of the commercial vermiculite appears to have been removed {rom
the property. Small amounts occur as relatively narrow bands -in the wslls of
the shafts and drifts, and in somc of the pits. To remove what verndculits
remains in the walls of the shafts and drifts would nccessitate the instaii-
2tion of hoisting equipment. The cost of such an installation would almoct
certainly prove to be prchibitive.

PAINE DEPOSIT NeAH BNCAMPMENT RIVER

The Paine property is in sec. 9, T. 15 N., R. 83 W. and is across the
Encampment River just north of the Mikolite deposit. It appears to be a con-
tinuation of the Mikolite occurrence interrupted by the channel of the En--
campment River. The property is reached by a private road about a mile long
connecting with Wyoming State Highway 130 at a point 3 miles northeast o7 En-
campment. The distance to Encampment is about 4 miles. There is 2 raiiroad
sour about 1 mile from the nroperty at which vermiculite cazn be loaded.

The general geologic conditions and character of the vermiculite ~se
similar to those at the Mikolite denosit referred to above. Vermiculite hrs
formed at the contacts of granite with hornblende schist and bioctite schist.

The granite is pegmatitic znd aplitic 2nd is younger than the other rocks »f ihe
region.

There is not 25 much vermiculite here zs at the Mikolite property ccirozs

the Encampment River. Most of the commercial materiai has apparently boen re-

"

moved, judging from pits and surface showings. PNumersus snzll pits containing
vermiculite have been dug dut the bands of vermiculite are nzrrew and interruptoc,

MIKOLITH DEPOSIT ON PLATT RAKCH
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The Mikolite pronerty now bteing worked is leocated on the Pliti ion



see. 3, T. 13 N., R. 82 W. The deposit is accessible by a dirt rosd about 1
rile from Wyoming State Highway 230. The distance to Encampment is 15 milcs.

The property was exsmined on June 14, 1942. The rocks in the vicin.ity
of the principal workings censist of a horntlende-quartz diorite and granite.
Vors culite has formed along the contact of these two rocks.

The workings consist of a tunnel about 100 feet lony near the granite
and hornblende-quartz diorite contact. The geologic relaticns are not well
chovn in the tunnel, which is in vermiculite cut by pegmatite dikes. n one
of the drifts, however, the relation of vermiculite to granite and horntlence--

guartz diorite can be seen and is shovm in the following cross-section.

The hornblende-quartz dicrite mass is relatively large and is mappable on
the surface fﬁr 3 distance of 275 feet. When examined in June, the southwest
part of the tunnel was still in vermiculite and, judging by surface exposures,
there remained sbout 125 feet of vermiculite. Several small (4' to 15') drifts
to the northwest and southeast wetre in vermiculite.

In addition to the principal tunnel there are surface indications and
pits sunk in vermiculite in the general vicinity now under lease tc the Mikolite
Company. These were not visited by the writer tut according to Mr. Platt cousd
furnish additional vermiculite if ovened up.

Production figures of vermiculite from the Mikolite-Platt property are

as follows:

1941 5L4.8 tons

1942 L79.5 tons (to Nov. 1)

FUTURE PCSSIBILITIES OF ENCAMPMENT DISTRICT
It is believed that the best opportunities for further develooment of
vermiculite in the Encampment district are in the area now under operation.
This is indicated bty underground workings, surface showings, and the essential
depletion of the other Encampment deposits.

Vermiculite surface indications have been reported from many places in
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the Encampment district but most of these are too limited to Le of vslue. or
have never been explored. It is possible that exploratory work may wnrov:
sufficient commercial vermiculite for incressed mreoduction. Such work shoulid
be done before the vermiculite now being mined gives out so that operations
mzy continue elsewhere with nc interruption in productiomn.

It seems probable that vermiculite production could 2e increased some-
what if necessary by development of some of the surface indications and by
the cmployment of additional men. Hr. Frank Huston has done essentizlly =211
the work in the area for the Mikolite Company. Some additional equipmer norilog

also facilitate and speed up nroduction.



