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' MICA AND BERYL OCCURRENCE
EBASTERN LATAYCOUWTY, IDAHD
By
Je Donald Ferrester

TWTRODUCT ION

The primary purpose of the field study upon whioh the dats of this pamphlet
are based, was to ascertain the geologio ecourrence, relations, and possible
potential resources of the mioa and beryl mineral depssits that were reported to
oocur in relatively olose assooiation in esstern latah County, Idaho,

Both mioe and beryl are highly important industrial miperal substances of

- which the United States does not have major or suffigiently developed reserves.

- In faot, certain types or varieties of mica are presently "oritical” minerals
and are in urgent demand for & multitude of uses by the war industries and relat~
¢d commercial enterprises., Beryl is tho ere mineral of beryllium, which element
is the lightost of all motalss Boryliium possosses unusual and outstandingly
dosirablo propertios as en alloying medium with coppor, aluminum, and magnosiume
Its use is growing vory rapidly, partioularly undor the stimli ef presont war

conditions,

_ ‘It was doomod dosirebla, thereforo, im view of tho ococurronce of such vit-
ally important resources to conduot this study and analysis of the situation.
Aocordingly, the writer, assisted by Dr. John A. Wilson of the Department of
Geology, University of Idaho, spent most of the menth ef August, 1941, examining
the relationships of these substances in the field, The writer wishes to acknows

~ ledge the work of Mr. Clarencs Zeuch, Analyst, Ideho Bureau of Mines and Geology, °
for his quantitotive and qualitative detorminations of the several mineral
samples. , ) ‘ ’

The surveying method used to dotermine the relative position and distribue
tlon of the deposits was Brunten~tape traverse. Cerrection for 8lepo departurs
wos maintained and the traverse wos closed with romarkable asouracy when tho
diffioult naturc of the terrdin is oonsidored. | .

The prosonce of mica and boryl in this district ef Latah Ceunty, Idaho, has
boon tochnically desoribod by both Douglas Be Sterrott® (6,6) and A. L. Andorson
(1,3) in relativoly oarly provious roperts which are opon to public inspoctione
In addition, therec havo boon somo popularizod publicotions, and scvoral priwato
ontorpriscs havo likowiso sponsored oxcminations of tho ocourroncos. Unfortune
ately, tho rosults of privoto roscarshes arc not gonorally available for publia
porusal but tho govornmontel roports ond dosoriptions may bo freoly usod. -

Tho goneral goology of Latah County, as a wholo, has ro.oontly’boon me.pped
and doseribod by Edword L, Tullde (7) cnd a copy of this manusoript is on filo
in tho library of tho Idaho Buroau of Minos ond Goolegy ot Mosoow, Idaho. This
troatmont is of consideradle aid to anyono intorestod in developing a knowledgo

-

* Tho rotder should rofor to poge 16 oi' this roport for a bibliographio liaﬁi:u:
of previous works., o -

-
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| of ‘the broader guologte relatioas.

 Speoific and reliable data oénmeerning the past produstion of mineral values
. and the history of the dewslopment of the district are not availeble. According
to Sterrett (5, Pa37), the Muscovite Mine Property was first worked in 1888 and
the value of mios preduced by the year 1910 is said to have totalled at least
$80,000.00, The mussovite mica obtained from the work reportedly was of good
quality, olear sheeta, It is stated that two periods of mining aotivity ensued
and that produstion for each period was reported to be at least $40,000.00.
Anderson (1, P.8Y indicates that sporadic mining operations were carried on until
about 1818 but that then, because of litigntion, eto., the mining sotivity and

- interest lapseds The total value of the mioa produstion by this above date had
 preached $100,000,00. All of the earlier work, so far as ocan be determined, was
done to secure mica as a marketable mineral, However, about four or five years
ago, renswed interest developed in those mineral deposits and beryl was then
also resognised by the cperstors as a potentially valuable mineral substance,
Rather extensive mine development work was accomplished but this later perioed of
aotivity also wanedy Since the field work for this pamphlet was undertaken in
1941, a new interest has again led to an attempt te exploit the area and -
mining operations are presently being furthered, ‘ o '

Sterrett (6, 6) and Anderson (1) have oited the several mining properties,
and their desoriptions of the development work and mica production ere still
pertinent inasmuch as the more recent aoctivity has been largely localized to min-
ing on the Muscovite Mine Property. Most of the older tunnels and former open
outs in the distriot are now caved and sloughed. In many cases, the size and
 character of the dumps indisate that rather oxtensive underground openings ex~
isted and that the sorting end trimming of mica sheets was & common practice.
During this present study, all the aoccessible underground and surfuce working

places were mapped and were sampled (wherever desirable). Theso maps are shown
in Pletes I1II and IV, '

Becauso of the rather involved and numerous ownerships that nowe xist in
the distriet, Plato II has boon prepared to assist tho reader in the orientation
and determination of ownership boundarics.

THE INDUBTRIAL USES AND ECONOMIC FACTORS OF MICA AND BERYL

Booause the industrial uses and economio factors of mioca and beryl aro
numerous end varled, it is doomed advisablo to prosent o brief onalysis of their
oconomic status,

Both of the substances, where noted to ocour in this region, are so closely
assooiated in tWlir natural state that o mining ventmre conducted primarily for
either should necessarily, if i1t is to get maximum yleld, attempt the recovery
of both. ' : . :

- Mloa
—————

Muscovite mice is practically the only variety of mica that is produced and
consumer in large quantities. There is some demand for phlogopite or amber miom,
but this type is not generally of mejor consequence and therefore need not be
considered further, : N
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The walue of any muscovite mica deposit rests not only upon the relative

abundance of the mineral snd such simlilar controlling conditions which must be
- oonsidered during the analysis of any mineral cccurrence, but it also depends
largely upon other specific; pertinent factors. For example, certain physical
sharacteristics such as the sige of sheets, olearness of color, absence of
breaks and flaws, flexibility, electrical and heat resistance, eto., must all be
- ewmlusted in judging & deposit. Because the consuming industry thus places
rigid apacifications upon the mica product, there is a wide range of types and
products offored by the mica producers. The relative value of each type rosts
largely upon how it meets such controlling factors as given above. Tho chief
varieties marketed in this cowntry are: (1) sheet mioa (the value varies as the
size of sheot); (2) Condonscr mica (& special strictly specifiod sheot preduct);
(3) Punch ond circlo mica (sheets betweon onc squerc inch and two muerc inches
=-usod for making washors and small radio stampings); (4) Scrap mica, including
ground mica, Thus, it is ovidont that unmanufaotured mica is markoted in o wido
variety of qualitios and sizes thot rango in price from o fraction of @ cont por
pound for sorap motericls to $20,00 or more por pound for oloor, large, flat
shoets.

Tho apparont consumption of shoot mico in tho United Statos during 1940
(9,. pp. 1367-1368) oxcaodod all provious rovords and there does not appoar to be
any roason why this trond should not continuo, ot loast during tho prosont war
offort.s Domestic production experiencod an inercaso in 1940 of over 100 por
-oent abovo thet of 1939, This production, howover, was still loss thaon it had
boon in 1937 and carlier boom yoaors.

 "Builteup" mica is mado by pasting tissuo-thin splittings of mica togothor.,
This industry roochod an all-timo rocord in 1940 and was working to full capace
ity toword tho end of tho yoire The consumption of micn splittings for use as
"builteup" stock was 44 pr oent greator thon in 1939,

Tho consumption of sorap in the United Statos and tho produoction of ground
micq foilod to ostablish new yoarly rocords in 1940 but ovon this phaso of the
general mica industry was quite notivo novertholess, In faot, by far the krgost
tonnage of mice usod in this cowntry is sorap. Much ground mica 1s obtained as -
0 by=product from micaccous and knolin schists and from tho minos and cutting
plonts of shoot mica. It appears that the United Statos could supply its ontire
domond of serop by domostio production, although considorable tonnagos aro still
importod from British India. '

It 1s doubtful if tho United States can supply a1l of its shoot mica noods
oven wndor the stimuli of war oonditions. Tho deorth of rosources, togethor with
oxccodingly choap labor in India, Madagoscar and Coylon, mako it & difficult
problem to ovorcomcs It is partioularly portinont to noto that a trade projudioo
sooms to oxist among meny consumors in favor of foroign shoot mica, Thore is,
howover, no goologic nor mineralogic roason why domostic mica should bo loss
dosirablo than foroign matorinls of similar ohomical and physical charactoristics,

Our domostic minos furnish olmost onough punch und oircle sizes for homo
consumption, but more than two-thirds of our roquiromonts of largor gizes hawvo
boon imported from foroign sources. Most of tho highly choico "condonsor"
mica has coms in the past from British Indie, but moro recontly South Americo
has boon supplying somo to us, ‘

The usos of mica aro numorous but it sorvos most widoly as an insulating



médium of heat and elsetricity, - Other quite important commercial uses are in
the manufacture of wallpapsr, rubber, paints, and plastio specialties. It is
difficult to distinguish the purely civilian from the military uses of mice
because many of the ordinary industrial uses of mica in electrical machinery,
commnieations, automobiles, and trucks are also essential to & war program.
‘A greatly increased consumption of highegrade sheet mica and splittings for -
built-up mica has developed for use directly in airoraft, tanks, and other
military equipment.

The average prices per pound for oclear, desirable mice in December 1940
weore &g follows:

PUICh = = « = w = « « = « = » = § 0,087
Circle =« @ = = v = v « = = =« 0,109
Sheets, 1-1/2% x 2" = = « = = 0,429
2" x 8" . e e - = e -« 0,780
2" x 3" s e e .. e 1,182
X3 wmme - 1,582
" x4" e e e - - e 1,925
" xB" e e e - 2,750
4" X 6" o o« = v« - - 3,372
6" X B" « « « = =« =« 4,817
8" x 10" = « = = - - - 10.284
Splittings for builteup mica + 1.30

The average price in 1940 of domeatic'uneut sheet and punch mica which was
sold or used by producers was $0.18 per pound. . In this same year, 27,984 short
tons of ground mica, valued at $1, 016,628.00, was sold.

Berzl

The growth of beryllium production in the Uhited States appeared to be
‘phenomenal in 1940 (9, Pp.743-746). . Although statistics of domestic produc~
tion end consumption of beryllium cannot be published, available information
~irdicates that the United States' production of beryl has ranged in recent years
from less than 100 tons to a moximum of not more than 200 tons annually. The
1240 domestic beryl production was certainly greater than the above maximum
estimate and there 1s g steadily rising trend of imports as well, In fact, a
new record was established during 1940 when 805 short tons were brought in, .
They wore valued at & total of $23,865.00, and came from Argentima (422 short
tcms ), Brazil (377 short tons), and from South Africa (6 short tons).

From 50 to 100 tons of beryl are ground and used in certein kinds of super-
rofrcctery pottery ond ceramic wares each year, but by far the most important
induztrial use is, as befare noted, that of an alloying medium. The chief consump-
tion of beryllium is in a copper alloy although beryllium nickel and beryllium
aluminum are also being investigoted. . The effect of these alloys ls, it seems,
to greatly increase the strength and hardness of the product without seriously
reducing the conductivity.

Great strength combined with good eleoctrical and heat resistivity, high
resistance to wear, good fatigue resistance, and other special properties, have
led to the rather extensive use of beryllium copper in many industries. The
surface of the alloy materials seems quite permanent (non~oxidizing) and this
factor, combined with a high elastic modulus and at least a fair conductivity
to both heat and electricity, contributes to its very desirable use in delicate
precision instruments.




liost of the netal is now prodused commercially in the Umited States es a
4 per cent master alloy with copper and is sold in this form at $15.00 per pound
of beryllium content. - This is & cost of somewhat less than one-half of whet was
formerly charged for Germaneproduded metal of less purity,-

Wrought beryllium alloys are made by remelting the master alloy and these,.
when ready for fabrication, range from 0.l per cent to 2.25 per cent in beryllium
content. The best kmown and most commonly used of such produots is that which
conteins from 2 to 2.6 per cent in beryllium content., The price for fabricated
strip of this type is $0,08 per pound when copper is quoted at $0.12 a pound.

The price varies as the price of copper. Cobalt, if added in a quantity of about
0.25 per cent, seems to stabilize the desirable properties of the alloy. In
fect, the beryllium content can then be reduced without appreciably weakening
the material,: : '

One particular alloy on tho merket contains approximately 0.6 per cent
beryllium and 2,6 por oent cobalt, and there is also another alloy with only 0.1
per cont beryllium and O.8 per cent chromium.. The remaindor of the substance is.
copper in each casa, , '

Berylliumeelluminum alloy products are roported to be oxsellent for airoraft
motal. They arc as strong as stool, noncorrosive and are lightor than eluminum..
Relatively purc boryllium motel is also being troatcd and proccasod in the Unitod
States for use in instrumente whore a high velooity of sound waves is dosired.

A boryllium acctate bath ~rocoss is now being used in England to monufacture
a now rayon=like fabrioc from s:o woode

It would appoor that onc of tho chiof dotorronte to tho moro rapid industrial
oxpansion in the usc of berylliuvm has boon tho doubt among manufacturors as to
tho adoquacy of boryllium orc supplios to sustain a stondy produetion. Tho priee
of the matorial has also, of courso, beon o governing fustor but it is probebl
. portinent faotor, largoly by virtuc of tho formor condition. That is,. if ’
suffioiont rosourccs of boryllium erc dovoloped, tho price should bo oxpoctod to
cooronse somowhat.

Some of tho moro common uscs of boryllium alloys arc as springs and in busie

ness machinos, as fusc springs in large ammunition, as soldorloss comncetors ond
spring torminals, and as sparkless safoty tools.

From thc abova statiatibs,‘it is eviﬂohﬁ thot oommorecial tronds will undoubt-

odly roquire thet beryllium products be used morc ond more oxtonsivoly in the
futurc. ‘ . .

PHYSICAL FEATURES

Looation and Acocssibility

'Tho mioa~boryl boaring rogion undor considcration is appreximatoly five
miles northoast of Avon, Idaho, and is in tho oast contral part of Latah County.
More specifically, it cneompassos an aroa of about throo squarc milos and oxtonds
ovur portions of Scotions 16, 22, 23, and 27 of Tovmship 41 North, Rango 2 wost;
Boiso Prineipal Moridion. (Platos I and III)y Tho scoction lines as shown on
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Plates I, II, and III, are unsurveyed. That is, common section cornmers were
found in a few instances in the field and were, therefore, used as points of
origin and control for the traverse which was run. The majority of the section
boundaries heve been, however, adepted from Forest Service plots and markers.
The boundaries are shown primerily for purposes of orientation and for present-
ation of reasonably accurate limiting features.

Avon end Deary, & neighboring town to the east, are both readily accessible
by improved graveled highways but the roads northward into the mica~beryl area
are generally poor and often impassible to automobile travel. This is partiocular-
ly true of the territory immediately adjacent to and through the mineralized zone.
Most of the roads showm on Plate III as traversing the tract are in fact now
quite extonsively overgrown with brush and troes and, in addition, are sloughed
on the road shouldors and arc oroded and washed es the result of hoavy rains.
Thoy aro shown becausc it is nlong such routes that easiost accoss can bo gainod
to various points and also because thoy offor usable future grades if furthor
devolopment work is undertakon in tho arec. Evon if the roads aro improved in
the future, it appoors that ontry to, and haulage from tho mines by wchiclos
would be best accomplished by highepoworcd trucks, tractors or horses. A bronch
railrond from mein-line connocting points inte Doary affords roil haulage end
tronsportation from that point.

Topography, Climate, ond Vegotetion

Tho aroe is situctod on tho crost of = mountain spur thaot has constituted,
in this vicinity, the highland tract against which the lawvoe flows of tho
Columbia Lave Ficld were abuttod at the timc of their oxtrusion.

Surfaco drainage is to both the morth and south awny from this mountain
ominonos (plato I). Tho Palouse ond Potlatoh Rivers aro tho major stroams whoroby
surface run-off roaches cn ovontual conflucnco with tho mestor Snako Rivor, and
thenoco flows to thc Columbia Rivor and on into tho Pneific Ocoan. Most of tho
smaller stroams arc intormittont in charactor and, thorofors, do not yiold o
sustained flow of surfoco wator throughout the yoare Meny of tho gulchos and
conyons do not offor sufficiont water to bo considored as potontial wator ro-
sourco sitos. Takon all in all, it doos not appear that onough surfacc wator
oxists in the immodiate vicinity for tho domonds that an oxtonsive dovelopmont
of a minoral industry would requiro.

Tho mooan clovation of tho district is roughly 4000 foot obove soa lovol.
Donsc stands of vhitc pino, tamarack, rod fir, codar, and a fow othor troo spocies
ocour in tho region and vory hoavy socond growths of various shrubs and grasscs
havo sprung up. This denso vegotation covor, togothor with tho porvasive and
vory doop dovelopment of a soil mantlc, has tonded to largely obscuro the sube
swface goology. The unusually thick soil mantlo is thought to havo rosulted
from o combinntion of sovoral of tho circumstances givon above, For oxample,
oxtonsivo orosion does not onsuc bsoouso of the donso vogotation and booause of
tho maturo orosion stage of the topogrophy. This, in turn, tonds to support =
more rank vogotation and to rotard run-off and thus to contribute to furthor
minoral docomposition and soil dovclopmente Thoreo is sufficiont timbor in the
noor=by arca for cll mining roquiremonts.



SEOLOGY

General Geology

The general geology of the region, as & whole, is briefly as follows: Pre~ ,
Cambrian metamorphic rooks have been intruded by late cretaceous or early Tertiary
acidic igneous materials. These above rook types were then covered, in part at
least, and aftor considerable erosion, by extrusive basic lava flows during
middle and late Tertiary time. The pegmatitic differentiates in whioh the mica.

- and beryl, with other rockeforming minerals, ocoocur ars, therefore, intrusives
that have penetrated the host rocks (pre-Cambrian) and have subsequently been ex-
posed by erosion. The pegmatites are genetiocally associated with somewhat more
basic (granodioritic) phases of the major intrusive mass in that they represent
the precipitates of differential juices given off fram the originel source magma .

Dn'bailed Ge olog

In greater detail than above, it is evident that the predominant rock types
of the region under sonsideration are Lower Bolt Sorios » probably Prichard age,
motamorphioc schists and micdcoous quartzitos. Thosc Bolt Sorics rooks have undor-
- -gone oonsidorablo warping as is ovidonoced by tho prevalont schistosity and

similer alliod foatures. The attitude and aligmmont of tho imposod structures
arc quite uniform and porsistont and, whore measurod in scveral localitios, arc
recorded on Plate III. The mean strike is roughly N 10° E and the dip varies
between 50°~75° W. The schists undoubtedly were sediments prior to their meta-
morphism and it appears that the original bedding, although now quite widely
obsoured, 1s essentially parallel to the schistose oleavages The above structural
conditions signify that the area is on the flank of a major northwsouth trending
- foldy which was probasbly developed before the emplacement of the batholithie
intrusives.  Generally, tho schistosity has resulted from dynemic metamorphic
-warping although in the proximity of pegmetitie injections and near the border of
the grandodioritic intrusives, the relations have boen also somewhat further
complicated by hydrothormal alteration and by contact metamorphi sm.

Anderson (1, P.5) has stated the cutstanding minoralogic charectoristics of
tho achists and gnoissos as follows: ‘

"In tho typioal schist tho component mincrals are muscovite and
biotitc micas and quartz, with small orystals of garnot and tourmaline
as local acocssories. Muscovitsc and biotite aro usually both presont
and intergrown vith onc another in rogular bonds which alternato with
others of quartze In some plascs quartz is the dominant minoral and
tho rock is o quartz schist. The color of the rock varics batwoon
silvory white, whon muscovito is the deminant minoral, and dark gray
or black, whon biotito is the moro plontiful."

In soveral placcs, along a bordor zono noar the granodiorito intrusive and
usually in the proximity of tho pogmatito dikos, the Bolt Soriocs rooks have beon
subjootod to contnot motamorphism and to hydrothormal altoration. This has
commonly rosulted in the formation of garnctiforous gomes and in tho dovelopmont
of extonsivoly dourmalinizod tracts. In addition, therc appoars to have boon a
tendenoy for gnoissie banding to form noar the major intrusive mass and also for
foldspathoid, schistosc zones to bo losalized adjacont to tho pogmetitos.
Although such motamorphic and altoration offcots arc not always obscrvablc ncar




_ ‘the pegnatite masses in the f3e1d, it is suggested that they may be used as
oriteria to judge the proximity of pegmstites and allied phenomena when and if
they are encountered during prospecting or mine development work.

The pegmatite dikes, which ooour in tabular zones and lenselike forms within

the major metamorphio rock mass have resulted from the differential cooling,
a8 before noted, of the main "mother" megma. This magme has also ylclded grano-
dioritic and monzonitie variations as may bo observed in the southeastern portion
- of the area under consideration. It is thought that similer materials also .

underlie the entirc rogion, probably at rolatively shallow depths (1000 foet,
more or loss). That is, the rosks of the Bolt Serios, as now oxposod on the
mountain spur, arc reosting upon-an intrusive rock "footing” and thus do not extend
to groat depths bolow tho prasont crosion surface.

Gradationnl sogrogations of the intrusive masses have ocowred and may bo
noted in-sovoral localitics. For instonocc, cascs of definitae, clear-cut pogmatito
dikes arc common; likewisc, thore arc occwrrences of graphic, granular intrusive
rock zones whioh are aplitio in oharnster. The typical granediorite also exists
as a differentinl rock type producte. The aplite rocks represent, in the writer's
opinion, the cooled equivalent of an intermediate phase betwesn the true dioritie
mogmo and the pegmatite-forming solutions. -Basic, fine-grained dikes were noted
in two localities but they are not considered to be of importance so far as this

analysis of the mica=beryl situation is conocerned. ‘

' The pegmatite structures have been injected along zones that are roughly

.. parallel to the sohistosity and relict bedding of the older rocks. The baryl

- and commercinl muscovite occur within the pegmatites and honos, the discovery

and development of those desircd substancos rosts largoly upon the recognition

and oxploitation of the pagmetitc zonese In addition to muscovite and beryl,
quartz, albite, tourmaline, garnct, and apatitc, alsc are usually prosent ns come
ponont minerals of the dikes. In fact, of tho scvernl substancos listed abovoe,
boryl is the loast abundont, and in many eascs it is conspicuous by its abscnsoc.
Some dike structurcs arc charactoristically mica dikes, that is, mica moy prodom=
inate to the rolative oxclusion of most of the other mincrals; some dikes arc,

in turn, composcd largely of quartz and/or of fcldspar ote. Andorson (2) has
givon an oxecllont deseription of the minoral rolationships in tho pogmatite dikes.

Tho boryl' is usually pale yollow-green nnd the ecrystals may range from those
of mlorosoopic dimonsions up to particles scveral inchos across. Most frequontly,
the orystals arc from 1/8 inch up to 1/2 inech in cross scotion. '

Although tho dikos arc ofton composed of cortain dominant minerals, an o
averago proportionote composition of most of tho pogmatitcs is roughly, by volume,
as follows: LO - 50% quartz, 0 - 50% fcldspar, and O = 20% muscovitc. The mus=
covite distribution is irrogular within the altercd, lonsy dikes and its proscnoc
is usuclly quite localizeds Pods ond clliptical bands oxist, and the minoral may
rongo in charactor from large, oxcollent mioa=book agcumulations to small sogro=
gations conbominated by othor associaotod minerals. The amount of suitable shaot
mica that can bo obtained from any given pegmatitc ocourronce may very from
gractioally zoro up to as much as 10 to 12% of tho mica contont of the rocke
Shoot sizos which could most frequontly be roalized, range from 2 inches to 6
inchos by 6 inchcs, aftor trimming, with the smaller dimensioncd shoots by far
the most numorouss Tho color of the matoricl in "book" form is winosycllow or
‘rum, but when tho books arc split into coammercial sheots it ie uniformly sloar and




fres from stain. However, the sheets very cammonly evidence the presence of
physiocal imperfections such as wedge, tangle-foot, and ruled structures, These
features will combribute to undesirable splitting treatments and to high reject
proportions when sheet sizing procedures are attempted..

The feldspar and quartsz content of the pegmatites is such that they too
might constitute econcmically valuable mineral products if they could be satis-
factorily resovered and concentrated by a beneficiating treatment process.

, The component pegmatite minerals osour in close association but there does

not seem to be any rule whereby individual mineral localizations may be determined..
In other words, there is no prevalent zoning of characteristic mineral saquences
which might be applied to assist in selective mining operations within the
pogmetitess This condition would induece rather axpensive mining dovelopment costs
por ton of desired yield inasmuch as no plan scams oxtonsiwvely applicable whoreby
the relative mineral content may bo anticipatede This factor is particularly
portinont booausc, in addition, the pogmatite structurcs are thomselvas quite lonsy
~and do not maintain approcisble continuity. This prescnts a mining hazard which
would bo eontinually prosont during prospsoting and dovelopmant operations.

_ The roador will obsorve on Plats IIT that rathor swocping tronds and projcot-
ions have boon shown for the pogmatite structurcs. This offort hes boon indulged
in primarily to dolincete tho probablo mamner of esccurronce and to thus attempt
samo assistance for tho futurc prospootors. They arc moroly, on the basis of rathor
limited ficld exposurcs, roasonsble structure projostions and probably are subjoot .
to corrootion or modification bosause the inherently lonsy nature of the pogmatite
dikes and the presence of the extensive soil mantle ray have obsoured thes true
relationss The widths of the pegmatite dikes are exceedingly variable and often
range from 20 or 30 feet to only a few inches in short disteancas..

Unfortunately, the method which necessarily was used in depioting the cone
ditions on the finished maps did not offer complete facility to presemt all details
as noted in the fields. The claim lines and corner monuments have become obsoured -
during the past several years and this feature, together with the rather involved
noture of the ovmerships whisch have transpired, doss not:iend itself to ready come
prehensive desoriptions of the area by means of the ownership subdivisionse
Sterratt (5, 6) and Anderson (1) have both noted the several mining properties
and such relationships have likewise been shown wherever feasible on the maps of
this reporte The claim boundaries were not surveyed, as before mentioned, during
the examination and are, therefore, approximated from previously compiled data..

Tunnels "A" and "B" (Plate IV) are prebably on the old Levi Anderson holdings;
Tunnel "C" is situated at the Moscovite olaim; Tunnel "D" has been driven on the
Bentz property; ond Tunnels "E" and "F' have apparently been driven as devolopment
of the Morning Star claim. The other comtrols of land units and their relation to
the geologic situation may be aseertained by aross rofaorence to Plates II and III.

Anolyscs of Samples. The field looations of tho materials upon which the
followlng samplc enalysos are based are shown on Platos IIT and IV.
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Muscovite specimen sample

=== | === |[Musoorite books average
from Bents stook pile. about 3" x L in sheet
Stock pile of 2 tons dimension. Good quality.
Plate 3
Grab sample of pegmatite | Irace| Nil ok Sample composed primerily of
Stock pile on Bentz dump quartz, hornblende, and felde
spar. Muscovite present in
rather small and disoriented
bookletss Some graphic
Plate 3 granite in semple
Selected grab sample of |Trace| Nil *k Semple is similar to #2 exe -
pegmetite on Bentz dump cept that quartz content
- |eppeears higher and there is
Plate 3 less feldspar *_present
Chip sample of pegmatite (Trace{ Nil * Semple composed of 15«20%
exposed in pits and on small book mice (13 x 1")
outorop. Outorop looks ave., balance of materials
sheared. are quartz and feldspar. Mus=-
covite has pronounced orenuw
lations and tangle-foot and
Plate 3 "A" structure imperfections.
12 ft. width 12l | ** ok Sample of pegmatite in place.
Pegmatite in tunnel Appsars to be octmposed dam=
‘ inantly of quartz, some apa-
tite and tourmaline also
Plate L present
Selected grab sample of |Trace| Nil | #* Semple is oamposed of 5«15%
pegmatite from dump of old small tangle=foot muscovite.
test pit Sheet size about (1" x 12).
Balance of material is quartz
(dominant), and feldspar
Plate 3 (abundant ). _
Trace | Nil ok Daminantly quertz and feld-

Chip sample from outorop?
Width 3! - [0 :
Plate 3

spar. Muscovite very minor anc
in small, disoriented booklete

|Muscovite specimen sample
from stook pile on dump.
Stook pile is small.

Plate 3

Lol

Muscovite is best grade on
Levi Anderson dump. 2" x 5"
sheet slzes. Good, olear

mate:ial
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m«aoﬁto -spscimen sample

Musoovite is i)robably oan=

9 - —— -
from dump parabls to second grade mine
run from Levi Anderson tummel
Wedge struotures and "A" and
' tangle~foot imperfeotions
Plate 3 . common (13 x 2"),

10 Selected grab sample of Trace| #** L Sample is chiefly quartz,
pegmatite and MnO>? on apatite and hornblende with
Levi Anderson? dump considerable MnOp. Some small

: disoriented muscovite sheets
Plate 3 are also present.

11 Selected grab sample of | Trace| ** e Sample is composed of about
pesgmatite on Levi Anderw 70% quartz, 15% feldspar and
son? dump 107% hornblende. About 5%

' muscovite in small, dis-
Plate 3 oriented boéklets
12 | 4* width pegmatite in Trace| #* ok Sample is 4! out of pegma-
tunnel. tits. Quartz and feldspar are
dominant, feldspar somewhat
kaolinized. Muscovite about
10 = 15% of volume but in
. small (1" x13") sizes and wit
Plate L "4 struoture imperfections.

13 Grab sample from weak ‘Trace| ** ok Semple is dominantly bull
showing of pegmatite ' quartz.
along trench
Plate 3

1} | Chip sample from pegma~ | Trace| #* e Semple is of quartz and apa-
tite outorop L4' = 5t tite in graphic granite with

about 5% muscovite in volume.
Mica is small (# x #') and
Plate 3 disoriented. '

15 Selected sample of ) Trace | ** ok Greb sample of selected fine
pegmatitic material from and coarse pegmatite mater-
ore bin ials Some hormblende prosent
Plate 3 and Beryl?

16 .| Muscovite specimen sample -—— —— Appears to be a fair grade

from stock pile

Plate 3

of muscovite altho thers are
some imperfections and "4A"

sti'uo’curea present. Rum-
eolored iron stained.

1

6" x 8 gheet sizes



Desoription % %
of Sample Fe |
30t Sample from north Irece | »« *s | Sample is slightly contamine
face of main open cut. ~ ‘ ated by soil and dust carried
Mugoovite mine ‘ in from rim of quarry onto
’ ' S A pegmatite zone, Musoovite
Plate 3 , T' in minor emounts present
| Selected grab sample from| Trase| #* | Small musoovite sheets in
dunp. Maybs mnine? - minor quantities in pegmatie
tio quartz and feldspar.
Feldapar is present in much
Plate 3 less _Quantity than _quarts.
Grab sample of pegmatite | Trace | »+ Irace| S8ample is ohiefly quertz with
on dump. Maybe Mine? - lesser guantities of ®1dspar
' and horublende. Some free
bock muscovite of faiy quale
ity and sise (4" x 1) also
Plate 3 N on @Eg
Grab sampls of Irace | #+ | Trace| Sample is similar to #19
pegmatite on dump ’ altho assocoiated mica shests -
' | ore somowhat smaller (1¥ x
: 2"). Musoovito quality is
Plate 3 E_gﬂda ) ’
, , +
248" width pegmatite in 140 ok Trase| Quartz, apatite, horsblende
stopa. and tourmaline assooiated
Musoovite Mine with Beryl.
Plate [ '
245 width in stope 1e3l | #x Irace| Looks fairly high grade,
Musoovite Mine : Beryl orystals well defined
Plate [, throughout sample width.
LeO width pegmatite 0690 | ¥y Trace| Musoovite, querts, and felde
Musoovite Mine spar in essentially squal
: | Smounts. Some beryl is
Plate 1 _proesent. -
1040! width pegmatite outd 0412 | »# Trace| Quarts, feldspar, muscovite
orop in north open out bearing pegmatite ~
Muscovite Mine v
Plata 3 '
3040' strike sample along| 043 | *= Traoce| Quarte, apatite and muscovite
sast wall of north open ' bearing pegmatite. Muscovite
out. Muscovite Mine in relatively miner amounts.
Plate 3




s w e tate —— ———— ——— — -
S s vy

Semple g T ~
Nose | of Sample ) BeG | PO, | Fe Remarks

26 Grab sample of pegmatite Tra.cq Wk Trace| Chiefly quartz end some felde-
on dump of test trench _ spar associated with fairly

‘Sunghine property? | S abundant but very small and
' : o disoriented muscovite book-
Plate 3 o lets. -
27 | 8! width of pegmatite Trace| *# Trace | Chiefly quartz with some -
outerop 4 - feldspar and hornblende. Has

a seml-grophic granite struc-
ture. Very minor muscovite

Plate 3 ) , “ - flakes.
28 | Chip semple from pegmatitd Oe6 | w» *x Chiefly quartz with some
outerop 15' wide. o feldspar and hornblende.
' | Muscovite present is in
Plate 3 - : R | 8mall, disorionted fldkos
29 10* sample from cut at Irace| *= ** | Deminantly quartz with some
Munro Camp , foldspar and obout 10% im-
o \ N | porfoct muscovite. Size
Plate 3 averages dpproximotely 1

x .
; T | Chielly quartz and Teldspar

30 3! gamplo from pogmatite | Troace| #*+ *k With some hornblende and

outorop T DR minor quantities of poor

2%3’1 ity musocovite present

Plate 3 = 1") sizes
31 | 6! width pegmatite Trace| ¥* *k Musocovite , quartz, and feid-
outerop ‘ _ » spar intimately mixed. Mica
' is in small minor-sized dig-
Plate 3 - . oriented flakes and booklets

o 32 Chip sample of 18" = 20" | Trace| ** | Trace| Chiefly quarts Antimately
pegmatite outcrop R E .| mixed with muscovite (2% x
Plate 3 2"). Sample 1s about 20% mioca
* Beryllium oxide (BeO) is the commercial unit whereby a beryllium content is
expressad. ~ ‘ V .
** Signifies that a rather apprecisble, although unmeasured, quantity of the
substonce is present. . T , S

The assay procedurc for the determination of the beryllium contont of a
gample is long and complox. It involves several sequences of procipitation and,
as a final end product, quantities of material too small to measure and absolutaoly
idontify may aceruc. This accounts for the rathor constamt "trace" valucs os
reported for BeO in the above chart. ‘
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o Beryl and mascovite miea, which are strategioally important industrial sube
- stances, partigularly at this time, csewr as variable and sporadis comstituent

ainerals of osrtain pegmatite dikes in Seotions 15, 22, 23, and 27, 7. 12N,

R, 20,, latah County, Idaho. The ocourrmmoes are situated on and near the orest

i of.a mountain spur and aocess may be gained to them over unimproved, steep roads '

“from Avom, Idsho. A railrosd route runs into Desry, Idaho, thrse miles southeast
of Aven. There is ample timber for mining requirements but the posaibility of
- sufficient water resources in the immediate region is unagsured.

. The pegmatite dikes have invaded mioaosous schists and gneisses of the Belt
Series (pre-Cambriam) and ars roughly parallel in trend and attitude to the
schistosity and reliet bodding. They strike about N10°E and have a provailing dip
to the west of roughly 70°, The pegmatitee are differentiatos of a source magma
whioh intruded tho blankoting schists in late Cretacecus or early Tertiary time.
There have boon oxposcd subsoquontly by orosion, and othor ighsoous rook intrusives
- from tho same megma are also rovoaled on the surfece in the southeastern portion
of the areas The most common constituent minerals of the pegmatite dikes, in
addition to the muscovite miea, are quartz and feldspar (aldbite). Beryl and other
less important substenses appear to oocur only sparingly. ' :

- In the writer's opinion, the musoovite miea can best be exploited for use as
punch and oirgle mica, There are generally too meny internal structural imperfec-
tions in the sheets for the appreciable production of "splittings" and the sheets
are, on the average, too emall for large, highly desirable dimension materials to
be obtained in extensive quontities. Likewige, the mioa is usually disseminated
and distributed as pods throughout the pegmatites, and thus appears to be in such
relative meagor smounts, as compared to tho other component minorals which would
also have to bo mined, that the exploitation primarily for scrap mioa doss not
secm feasibles This is partiocularly truc whon 4t is noted that the prices for
sorap are very low and that the domestic United States production is presently
sufficient for all consumer requirements. On the basis of chemical and physical
characteristios, the muscovite of these deposits can coampete favorably with foreign
materials, at least as punch and oirele mica. There has oxisted an unfounded pro=-
Judico among consumers in favor of foroign matorials. Porheps this factor is not
8o pertinent now as in former pescc timos and the prosent smorgoney may suocced
in breaking this barrior dovm. o C

4s demonstrated by the foregoing stmple analyses, the beryllium content of
the pegmatites, as now exposed, is largely restricted to the major dike structures
of the Muscovite Mine property, and then is in relatively minor smowunts. However,
the beryl and also the feldspar and quartz materials probably would prove to be
racoverable minerals during any mining operations and should, therefore, be recog-
nized as potontial resource materisls. Sterrott (5, 6) has menticned that beryl
is also present on the Levi Anderson property but this statement of the ocourrence
could not be verificd by the writer bectuss of the inasccessiblc charncter of tho
pogmatite exposuros in the mine workings. BScleoted dump samples of tho pogmatite
do not indieate a vory high beryllium oontent of the structures oven though beryl
may ooour thorc. v '

Tho probable oxistonco of boryllium at the Bentz Mine is indioated by the
- assay annlysis of ono samplec. _ :

-



 No beryl of gem stone quality wea ensountered Suring this study nor has
any been previocusly cited from the ‘aistrists Beryl is lmowm to alsc ocoour in
- pegmetites near Orofino, Idaho, snd has been reported from the Priest Lake
region in the extreme northern section of the state.
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