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G~OLOGY OF THE ~UARTZ CREEK PEGMATITE DISTRICT, 

GUNNISON COUNTY, COLORADO 

by 

Mortimer H. Staatz and Albe'rt F •. Trites 

ABSTRACT 

The Qp_artz Creek pegmatite district includes an area about 29 square 
• J 

miles in the vicinity of Quartz Creek in Gun:.r1ison County,. Colo. This area 

contains, 1;803 pegmatites that are· intruded into pre-Cambrian rocks. 

The rocks exposed in the district range in age from pre-Cambrian to 

Recent. The oldest pre-Cambr~an rocks are chiefly quartzites interbedded 

vri th a fevv arkoses and co11.glomerates ·. Th~se rocks are surrounded by more 

abU11dant hon~blende gneiss and tonalite. A small bo~ of biotite tonalite 

~ vras intruded and tvro thin layers of daci tic pillo'v lava were extru.ded into 

this seriesco ';rhe hornblende gneiss and ton,alite nave the same composition 

and differ only in texture. The older material (hornblende gneiss). bas a 

'trJell-marked line~tion, whereas .the yoU11ger (tonalite) .is equigranularo Sub_. 

seque~tly, a large body of quartz monzonite was intruded along the northern 

boundary of the ma1Jped area. Later, coarse-grained g;ranite was intruded 

into· the _southern part of the area. Dikes of fine-grail-led granite cut the 

coarse-grained variety(j The last period of intrusive activity in pre-

Cambrian time is marked by a large number of pegmatites. 

The pre-Cambrian rocks were tilted and eroded, and the f1atlying 

Jurassic rvrorrison _forniation was deposited on the irregular surface. This ' 

formation is conformably overla~n by the Creta9.eous Dakota sand,stone. 

Faulting produced a verti~al offset of 410 feet in the Mesozo.ic -sediments 

along the only large fault in the area., At the end of' · Mesozoic time there 
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was another period of erosiono Tertiary (?) tuff is exposed in small, scat­

tered areas in the southern part of the district. It overlies both the 

Da'tcota sandstone and pre-Cambrian formations ~ Glacial till occurs along 

the edges of Qp.artz Creek and Wood Gulch . ~ternary alluvium fills the 

valley bottoms ,.. 

Although the composition of the country rock has little effect on the 

sha,J;~e of the pegmatites ~ the foliation imposed on this rock has a localizing 

effect and in }Jart controls the ultimate shape of pegmatites ~o Zoned and 

related internal structures are not ~Tell de.v~eloped in the pegmatites of 

this regiono Many of the pegmatites are homogeneous and those that are 

zoned usually contain a large w~ll zone and small discontinuous cores ~ In 

ao_di tion to the more common homogeneous and zoned pegmati tes, 7 lJercent of 

the pegmati tes shm'' Br layered structure of textural and mineralogical units 

not repeated on the opposite side of the pegmatite , Other internal _struc­

tural units include pegmatites which vary in composition along strike , 

multiple or llline-rock pegma.titesrg and fracture fillings ~~ 

The mineralogy of the lJegmati tes is· described in detailQ Specific 

attention '"as given to most of the 27 observed minerals. A stuo.y of the 

index of refraction of L~39 specimens of plagioclase shm.ved that the varia­

tion from zone to zone and layer to layer is minor and that there is no 

systematic variation in respect to the entire district ~ No correlation 

could be found between the refractive index of plagioclase in the pegma­

tites and the tJpe of country rock, or the presence of various accessory 

minerals , 

Index of refraction determinations on 95 specimens of muscovite showed 

no constant variation from wall zone to core or from layer to layer~ Curved 

muscovite has identical optical properties \vith the :flat variety., 
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The index of refraction was determined for 189 beryl specimenso The 

beryl in T>egmati tes containing only a vTall zone and a core showed no dif-

ferenee bet1veen zo'tles, but in :pegmatites that he .. ve int.ermecl.iate zonest the 

inclices of refraction of the beryl shov;ed an inward increase in the alkali 

content from the contact. Beryl occurs vli th almost all of the lJegmatite 

minerals and is not restricted in its mineral associations. 

Tourmaline, except the black variety, is associated with lepidolite. 

Dark green and blue tourmaline is found in the ou~er zones of :pegmatites 

co:n.tp.ining lepidolite, ancl the pinlc and light green varieties are found in 

direct contact 1:Ji th lelJidoli t e. 

Lepidolite occurs in aggregates of fine grains, in flat plates, a.nd in 

curved plates; the three varieties are optically identical$ The lighter-

colored varieties have higher indices of refraction and contain less lithia 

than the darker varieties. 

In addition, the occurrence of the follo'l.vi:ng minerals is described in 

detail: perthite, q_uartz, martite, b:i,otites garnet, colur'lbite-tantalite, 

monazite, microlite, topaz, gahnite, allanite, and an unidentified mineral. 

The lack of alteration in the wall rocks adjac·ent to the pegmatites is 

int.erlJreted as indicating that the original pegrnati te mS.gma did no~ have an 

excess of materials · such as 13, OH-, and P that afe needed to form alteration 

minerals. Because of their lo\v concentration, the above materi2-ls ,,rere 

available only in the pegmatitic magma during its crystallization. Pegma­

tites that contain the !'are minerkls such as beryl, tourmaline, · curved 

muscovite, biotite, magnetite, monazite) colum.bi te-tantalite, cleavelandite, 

topaz, lepidolite, and microlite sho'!T a grouping in clusters within the 

district. 

Beryl-bearing pegmati tes occur most ab1mdantly in hornblende gneiss and 

are only rarely found in either granite or q_uartz monzonite. 



.• ·.·• '. 
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The types of mineral-s that form in a pegmatite appear to be det-ermined 

by the character of the material segregated from the original magma and the 
I 

·period in which it segregatedo.. The elements escape_: at one period and may b:e 

·'··from only -a specific pocket in the magma. Tb.ese liquids. t .end '6o form 

groups of pegmatites in which the later ··bodies '"contain. · ~a.· :1ilgh proportion of 

volatiles., 

l!lfe,~ed reserve'S'' o:f. :tb:e ;district are ef.·ti~ted for be.ryl, 'trcrap 111ica, 

both hand-cobbing and milling feldspar, lepidolite, columbite-tantalite, 

topaz, monazite, and microlite~ No sheet mica was foundQ Reserves are 

·;¥f·:t(tl'l :, and transportation costs are high so bubstantial production of low-

. priced feldspar and scrap mica \'till depend on the adoption of econo.micaJ. , 

milling techniques for recovering the large quantiti~s of -fel·d~ 'avaii~ · 
. . . -::-.:: - . . . . . ~ :. 

t • I , , ' : , . .. ,_ ., , ~ . , 

·abl.&t;: l3eryl is i.r:;r~·ar17 4-Uf;t.ribqted ·and 'it's recoveey as a byprod~;t 

will depend on the establishment of a stable market for feldspar and scra:p: 

. ~-

INTRODUCTION 

Prior to World War II the Q);l.artz Creek pegmatite district was well-

topaz, and microlite. During and af"ter World War II small qu.a.nti.ties of 

'D:et)'lf:,_ fe~dspar, l.epidolite,, and tantalum minerals were produced from the 

distrfcto 

Location and surface features 

The Qp.artz ·creek pegmatite district is on the western slope of the 

Sawa.tch. Range in Tp~. 49 and: 50 N. , .. R~ .3 E. , New Mexico principal meridian, 

Gtmn--- ao~W;_r.~·-:e-~~~ ~-{!'4• ':/1)~~ a- ec.v~;>s a.bQu• , 29 ··square miles in the 

...... . ....._ ."! 

~ ?~--, 

~; 
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vicinity of Qp.artz Creeko State Highway 162 follows Quartz Creek ·through 
., 

the (1istrict, and joins Uo Sj) Highway .50, 2 mil~s so~th of the $c)D;t~e~J:i 

boundary of the mB.).Jped area" A road branching from· .State Highway 162, eross~ 

.es the southeaatern corner of the area and connect;s .with U'~ S~ . Highwal50 

1_ mile west of Doylevillett Unimproved roads . follow- sev~ra+ · of .t.he . valleY~• . 

and a mil'!e:..a.cces s road,- made during World War II, .corinec;t s · S.tB,-~e High:WS.Y · 
. . 

162 with the Brown Derby mine~ The nearest railroad shipping p·o.int·,. -Parf:in, 

is on a narrow-gauge line of the Denver and Rio Grande Western. ~ Jla,~i!:ooads 

~1hich co:tmect s ,.Ji th standard-gauge lines at Salida (east-bound) or . Montrose 

{wes~-pound). _: 

The topography is moderately steep and has a maximum relief of 2,?00 

feet (pl., X), The highest pea..~ in the district is at the northern boUndary · 

ano. has an elevation of 10~238 feet. Quartz Creek, the main tributary 

.draining the area, is in a flat cultivated valley , a quarter to half a 

mile "to!icl.e. The hills rising from Quartz. Creek are usually sage-coverec1 ~ 

. . - . 

and the north-facing slopes of the higlter hills are covered with aspen~ 

or spruce and pine~ Q;a.artz and Alder Creeks are the only permanent. gtreams 

in the eLi strict, but water flo'lt.rs in Willow Creek and Wood Gulch during the 

spri~g and early summer~ 

Proo.uction 

The recorded production of pegmatite minerals from the Quar~z Creek 

district is about .51 tons of beryl, 283 tons of lepidolite,·l40 tons of 

scrap mica, .5t000 pounds of tantalTh~ and columbium miner~ls, and 15 pounds 

of monazite.., 

From September 1943 to the spring of 1945 the Brown Derby property was 

leased by the Hayden r~ining Company .. Prior to February 194.5, 3, 1.5.5 ~ 67 

· · .. :..: ._ 
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A. Panorama southern end of Qpartz Creek pegmatite district 
looking north. White areas in foreground are pegma.ti tes. 

:e. Panorama. of the northern end of the Qpartz Creek pegma.ti te 
district looking west across Qpartz Creek. Outc~ps in the 
background are the :Black \i'onder (No. 847) pegmatite. 



· pounds J of beryl were sold to Metals Re~serve; Oomp~ny and 283 tons of 

_j Hanley, J e E ~ , unpubl;sh~d nq,te,~ 9 
' :'·· ·· - . 

lepidolite to Corning Glass qompany .,. .· :tn addi~~:?:q., . :lf~OOO .P~unds o;f m;icro­

lite ·concentrate containing .52 percent microlite was stockpiled at the mill · 

and later sold~ Though the final production figures are not available, 

they do not greatly exceed these figures as Ip.i.~ing . E?~Opped in the spring . 
. , 

of 194.5 c 

The White Spar Nof> 1 and No o 2 pegmatites,. which are Oe8 mile north of 

the Brown Derby mine, were mined for a short time . during Worl.d War II by , 
the Colora<to FeJ,.dppar Company(' The production of lepid;olite and feldspar ' 

· is: not known} but w~s small~ 

There was no mining in the district from 194.5 to 1947 f). Mr " Rod 

Fields located the Eucky claim .on the east side of Willow Creek and started 

to mine beryl in the spring of 1948., Mr ~ Fields produced 17 tons of beryl, 

and in November 1948 sold the p:roperty to :Beryllium Mining Company, Inc" , 

v1hich has produced 32<-0 tons of beryl $ 139.6 tons of scrap mica, 1 ~ 020 

pounds ofcolumbite-tantalite~ 1.5 pQunds of monazite, and 13 pounds of a 

samarskite-like mineral to ~Y 19.5Q. T.he .last two minerals were sold to 

Ward 1 s Natural Scie!\ce Establish:nent, Inc .. 

Previous work 

Early papers on the pegmati tes . of · the Quartz Creek district have been 

concerned chiefly with the mineralogy of the :Bro~ Derby pegmatites .J., A 

_} Eckel, E. B~ t A new lepidolite deposit in Colorado: Amo Ceramic 
Soc (' Jouro, vol. f-6 , pp8 239-245, 1933 o 

· Landes, K~ X., Colorado pegmatites: ~Am · Mineralogist, vol ~ 20, 
p .. 333, 193.5. 

Eckel , E. B.,, and Lovering, T ... S'JO, Wqrk of Eck.;el, · Loveringp Fair- .. ____ _ 
child--Microlite from Ohio City, Colorado: · Report of the Committee on the 
Measurement of Geologic Time$ ppQ 77~79, Apr~~~ 1, . 1935.t~ 

.... : ~ 
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Seaman, D. M., New pegmatite locality near Ohio City, Colorad.o: 
Oregon Mineralogists vol. 2, p& 23, 1934e 

map sho\ving the regional geology of the Gold Brick district, on a scale of 

1.5 inches equal one mile, was published by Crawford and Worcester_/. The 

_/ Crav.rford, R. D .. , and VJ'orcest er, P. G. , Geolog'Y and ore deposits Jf 
the Gold Erick district, Colorado: Colorado Geol., Survey Bull. 10, 1916'l:: 

southwestern corner of their map, an area roughly 3.3 miles by 2 miles, 

overlaps the northern part of the present area mapped. No pegmatites are 

shovJn on their map and the area containing them is designated as "granite". 

The area around Tomichi Dome, several miles to the east of the ~rtz Creek 

district, has been described by Stark and Behre _/ .. 

_} Stark, J. T., and Behre, C. H., Jrit, Tomichi dome f1o\•J: Geo1. Soc. 
America Bu.ll., vol. 47, pp. 101-110, 1936 .. 

Bet'\<IJeen September 1942 and December 1944 the . Geological Survey had 

several field parties mappiTI..g in Colorad.o under E. vr. •. Heinrich in 1942 and 

John B. Hanley in 19h.-2-19L1J~ _}.. In the Qp.artz Creek district these parties 

_/Hanley, J. B., Heinrich, E. W ~ , and Page, Lb R~, Pegmatite investi­
gations in Colorado, Wyoming, and Utah 1942-1944: U. S. Geol. Survey Prof. 
Paper 227, pp. 63-80, 1950. 

mapped. in cletai1--on scales of 1 inch equals 20 feet to 1 inch equals 50 

feet--the Opportunity No. 1 claim, the .Brown Derby No. 1 claim, the Brovm 

Derby Ridge pegmatites, Bro\ill Derby No. 5, the ~f.hite Spar No$ 1, the Wl1ite 

Spar No. 2, and the Bazooka pegrnatites. A total of 25 pegmatites v1as mapped 

with plane table and telescopic alidade. Several other pegmatites were 

. visited and described. 
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Field vrork and ackno\vle(igments 

The investigations carried out by the Geological Survey in the Quartz. 

Creek pegmatite district during World War _ II were concerned primarily with 

pegmatites from which feldspar, muscovite, and minerals containing beryllium, 

tantalum, lithium, and the rare earths were produced. Su<;?h pegmatites are 

in the minority, and time did not permit detailed study of the more numer-

ous associated, but unproduct ive pegmatites, or of the broader relations 

of pegmatites to the regional geology. This st.udy, started in 1948, 

vms made not only to provide an economic appraisal of individual deposits, 

but ~lso to determine the regional reiationships of pegmatites and country 

rock. 

The field 1r1ork for this report was started on July 10, 1948~ M$ Ho 

Staatz and P. T. Flawn began mapping on the east side of Quartz Creek and 

A~ F. Trites and F. L. Klinger on the vrest side~ Field vrork \~as recessed 

September 7, 1948. It was resumed on June 12, 1949 and completed December 

10, 1949.. ··The \vriters were assisted cl-9-ring 1949 by F~ L., Klinger for three 

months, and J o D .. Vogel for t\~O months. Mapping -was done by pace and 

. :Brunton · comp~ss, using the Pitkin quadrangle topographic map enlarged to a 

scale of one inch equals 1,000 feet as ' a base (pl , :l~)., Individual pace and 

compass maps also were made of each pegmatite on the scales of from one 

inch equals 40 feet to one inch equals 200 feet, depending upon the size of 

the pegmatite. Petrographic work vras done during the spring of 1950. 

This investigation was made in part on behalf of the Division of Raw 

Materials of the U. s. Atomic Energy Commission. · 

GEN.ERAL GEOLOGY 

The rock units mapped in the Quartz Creek pegmatite .district range in 
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age from pre-Cambrian to Recent (pl ., If!) . The age of the Brown Derby Noa 1 

pegmatite, as determined from uranium-bearing microlite by Eckel and Lover­

ing _/, is 760 million years. The oldest pre-Cambrian rocks consist of 

_} Eckel, E. Be, and Lovering, T, S. , op .. cit,, Po 79, 1935 .. 

metasedimentary rocks , predominantly quartzites, that are surrounded by 

younger and more abundant tonalite and hornblende gneiss (a meta-tonalite) !} . ,· 

Inclucted in this series are t'\'ro small bands of dacitic pillo\rr lava and one 

of biotite tonalite~ A coarse-grained porphyritic granite , similar in 

' appearance_) to the Pikes Peak granite, intrudes the earlier pre-Cambrian 

_)Eckel, E. B~, op~ cit. , p .. 240, 1933-

rocks in the south-centr~l part of the district and a large quartz monzonite 

intrusive body occurs in the extreme northern parto These rocks are in-

t ruded by numerous fine-grained pin.'!( granite dikes and by a large number of 

pegmatites. 

An angular unconformity separates the pre-Cambrian rocks from the flat-

lying Jurassic Morrison formation and Cretaceous Dakota sandstone which 

crop out along the east and west sides of the area~ 

Flatlying Tertiary (?) tuff is exposed in three scattered patches over-

lying unconformably both the Dakota sandstone and pre-Cambrian formations, 

Small areas of glacial till border ~artz Creek and Wood Gulch, and 

Quaternary alluvium fills m~ny of the val;:Ley bottoms~ 

In general , the pre-Cambrian formations dip steeply and have a north-

westerly t:rend, '\'rhich is brought out by the structure of bot.h the metasedi-

mentary rocks , the dacitic pillow lava, and the ·biotite tonalites The peg-

matites have a general northeast trend across all of the earlier structur~s a 

.' 
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Only three fault.s with displacements of over 20 feet 1/lrere found in the · 

· .area ii.. . l'b.e largest of these trenc1s northwest and separ~~e·s the Dakota and · 

Morrison format .ions from ~he pre-Cambrian in the so:uthwe$tern corner of the 

... district ~ Two other faults , which are terminated by this large fault, 
,. ::' . ' 

-~eparate· a blcick of :Dakota sandstone from th~ p:r;-e. cambrian and Morrison 

formations fj · 

Pre-Cambrian zoock·s 

QJ_artzite 

P~e-Cambria~ quart·zite, interbedded part·Iy· wlth; ~pko.s~c and con­

glolnerat~ qua:rtzite (pl. II), . is best expo.sed on the north,.,estern slope of 

Wood Gulch where the:re are four mappable bodies{. Two · other bodies of 

.arkosic quartzite., about half a m~le long , crop out along the head1ilraters 

of Tollgate Gulch, a tributary of Quartz Creek l; . vThich i~ northi-Iest of Wood 
. . 

. Gulch .- Narro'\l'r ·out.crops, a -,ew tens of hundreds· of feet iong, are found at 

widely scatter'ed localities on the nor\J:lern side of Qu.a.rt.z Creek .~ These 

r ocks have been highly metamorphosed and are part of a much larger area of 
\ .. 

s.edimentary rocks that are separated ·by :tntrt::~iye ton~lita" a.nd. hornblende 

The pre- Cambrian quartzites are generally dark gray but ; in places are 

.white and brown , The original sediments ranged from s~:I.tsto~e to conglomer­

~t~ . . but most· "'ere firiEf• grained.i ... Some of the quartzites are no,., slightly 

' 
schist ose ~ ·. :The northernmost band of metasedimen:tar1· rocks in Wood Gulch is 

a conglomerate containing pebbles ·from 6.1 to 2 inches long ~ Some of the 

.· pebbles are; elongated~ the ;ratio of ~idth to length ~s f f om 1! 4 to 1:5 , 

Feld$pa:r (orthoclase , microcline·, ancl plagioclase) is present throughout 

· the uni t but t.l~e ;proportion yaries widely -·. The rocks along Wood Gulch are 

. : ... 
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commonly quartzites with only a few :percent of feldspar ~ but those on the 

north side of Qllartz-.. Cr~ek ·contatned zg percell.t or~ more 'of fe1d.spar~ The 

.. proportion of the dominant ' dark miner~~', , Pto.; ~~ ~. } ~~'~ti;oo){i ;~ ~r~~ ·lo ;. f · . 

about 15 percent(/ ~scovi~e is :common in ~ounts of one percent., or less~ 

In rocks rich · in feldspar, epi'dote i~ prominent · ~rid m~y ;m*~ up mo.r·~. -.. ~P.an 

50 percent of the rock~ One specimen conta-~~s '' ~o:rnbiehde ~~~ · clinozo·~~it~ 
as well as biotite ., Apatite, zircon, and magnetite tilre common accessori,es~ 

Quartz-mica schists, com:pos~4, · . cP:ie:f~y ·:,Q.:t -: ;g_~·,_ ~i, ~~()~ite.; f~l~spaf 5 and . 

muscovite, are founO. in a .ffM sc~ttered ~~~~~~~ :Id i~e>~~~~~er~ par~ o~ . .· 
-· -~ _ ,.,.,~ .. .... ' 

"':.: ~~ _, .

7 

"the area., Locally, these schists contain weli::_cfeveloped porphyroblasts of 

' """""'· . . \ i•t 

quartz and magnetite ~ 

~ · The thicknesses of the different exposures range from a few feet to a 

maximum of about 600 feet~ 

The quartzites are the oldest rocks in the district and are surrounded 

by younger hornblende gneiss , tonalite , and granite~ · One xenolith of con­

glomerate was found iJ'~~~~;I>ranite ~ 

Dacite 

Daci tic pillow lava (pl. II) occurs in t\nTO north\>Jest~r1y;...trending bands 

south of Q,uartz Creek :- One of these is iri sec. 11, To 50 .Ne s R. 3 Et> 

on the north1·restern slope of Wood Gulch, and the other is . in seqs,. _3 a.nd .34. 

·about 900 f"e'et north'"'est. of the :Br<::rwn· Derby n1ine .. 

The pillow lava is yello\v green to dark green clepending on the pro-

·. · . p_ortion of' e1Jidote& It is a fine-grained dense vesicuiar rock, \vith prom-

inent flo\nT lines .~ Some vesicles contain \'fell-developed crystals of epi-

dote and quartz; a fevr are completely filled with fine~grained quartz ~ 

Large ellipsoids or pillows (pl ~ III, B), several feet long and about one 
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A. Tonalite outcrop on the northwest side of 
Wood Gulch • 

B. Pillow lava showing ellipsoidal pillows on 
the northwest side of Wood Gulch. 

Plate III 

GPO 82-800049 
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foot vric1e, are common.. ~Iicroscopically the w""laltered rock consists of 

green prismatic hornblende (.50 percent), quartz (30 percent), and andesine 

(20 percent).. ~idote may be present almost to the exclusion of other 

minerals and is veined. by calcite .. 

The band of pillo'" lava on the northwestern slope of Wood Gulch is 

lL~O feet thick and is 1)arallel in strike and d.ip to the enclosing pre-

Cambrian quart ~it e and conglomerate. This pillo~r lava ~ras extrucLed under 

water onto a sand and was b~ied by later sedimentso A second band of 

pillow lava, 6,4.50 feet to the north~Test, is enclosed in hornblenc:te g.neiss" 

The tv;o areas of pillov,r lava (plo II) are almost a:lJ,ned on strike and are 

probably remnants of the same band. Both bands of pillo-v-1 lava are younger 

than the pre-Cambrian quartzites on the northeast and older than the 

q_uartzi tes to the south-y1est .. 

Biotite tonalite 

One small boey of biotite tonalite, approximately 900 feet long and 

110 feet ,,Jide, is exposed in sec .. 11 · on the northv1estern slOJ>e of Wood 

Gulch& It is bounded on the north by pre-Cambrian quartzite and on the 

south 'by hornblende gneiss, and :is approximately 80 feet southv1est of, and 

parallel to, a band of pillOvl lava. 

The biotite tonalite is dark gray with 1?rominent black hornblencle 

crystals, 0. 0.5 inch in c1iamet er, in a black, speckled, fine-grainec1 matrixo 

Plagioclase phenocrysts, the so.rne size as the hornblenc1e crystals, contain 

small included grains of biotite, epidote, and hornblende. ~xk minerals 

make up about 50 percent of the rock. Hornblende, the chief a~rk mineral, 

consti tu,tes 2.5 percent of the rock, and. common.ly forms ragged prismatic 

grains, but locally it occurs as smpll included grains in the plagioclase 
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and quartz~. · :Biotite. constitutf?s · ~? j?erq~;n'(; 

· hor~blende as aggregates titl~ .in the ··pla.gioc~a.~e . , a~ a. I!Wr~~a q;f fine . g;;r:ai':Q.S~. ·. 
:: . -. ~ · · . '- . . : . . . '·. .· ' . ' : . 

Ande_sine (r,to percent!) forms ~l~t$~ ~ q:cyst~~:S : ; ·q~o11<1~~ m.t~ -,.~~.,.t":~ne ~~stal$ · 
of biotite • hornblende, and epi~~~. ~t~:;~~lO ;percen~r ~S 4nt ersti t i~l 
to .the andesine. 

. J . 

The biotite -t ·onalite occu~s near \the ~~outh~ie;st ·.~~e- of ':~~e ',:P#~CB.m~~ia.n, · :. ·.·;, 

· quarhi te and has ~ \ tret'd parallel to tli~ • ~~·~~¥.';of ~~~ p~~~.~;;i(;.It A~t~~\i:t . 
ilar in composi t~on to t .he pi]. low ltl,va·, e;cep.t~}:.~~t:I~· ~- ;~ot ·ve.sicular ·ana 

. - ; : . . . ' . ·'· . ': . . : ·; . ' ' '.. ~-- ~ '< -· ..... • . ' . ·"' . . . :~ ~ . ··.~·' .. . ' -· ... ' -: . ' • ' . 

. : .. :c~ontains mu.ch les·s epidote and no. c.aloite:.:· . : ;r;~t~f!l · a£so nrugh.· coar.se~ grained. 
. . ~ . . . . ... . : -· . ;~ . ' : '-·~- ·.;. . : . ' ' . .. '· ' 

·:_. ~ . . . 

The ~btfl~rfty , i~ j;r~.~d alld. conrpq·~itiO_!L.· · tSugge~ts i;~t th~r~ ;Qlot~~:¢ t~;~lit ·~ . : 
. :· . . ·. . ' ·. ; ··: . · .. ·· . ' .. . '.• . . , . ...: - · ' ' . ' ' 

and the plllow la~ . ·detived. from . ~p,e · same .~ · at; d~'lJ~.9-p.t· ~.~ t;R·~ .:.·~:~~ - t~~ ··· l;lu.~) 
• ... • • ,• • ' • : ~ • : • • • • • _ .... . - ... • • • ·: : . • • -.· • > ',: • - ~-- ,• • • • -·- . : . ' ·_, 

one l'JaS intl:USiv.e t\~d t}le · ;oy;l:ler .¢rusiv.e. Th~ biotite tonalif;e is you.nge:r; 

tM.n the quartzite tQ the nort}?. ll,nd :probab~y oldf}r .. t~n 'the horil.blende 

gnei.s~ to · t .he·. south.·.· 

. conside~ably~ 
' ;",' ';':·. · •• _.·! __ ··: ., .. : 

~resterly trenO.,; · para~iet ·tg 



. --~~- ;· . ·,, '. j·• :' . 

· ·. ·• :;r:zz·~:l:f!~:;~r~:~+&·~, ~ii;;t~!·J1!!~~~~~~lt!~!~~~:;,;[~~~·~#}~l?P'~~ ·','~r,. 
except where the fbl~atiO;n para,:J,le'J,~ · tM .9~,~~~~~:~~~ ~~~~·~7~~ ,ini>~~Ppt~t~}:;·\·' 

,• L ~ 

.... J 

any ·rock t_ype :anQ. 

These. -~ic rocks 
.. 

- ~ond the : ~rea ~app~d, t~here th:~Y ha;e :"been - ~e$.c;r~li -~~::'})y :_ gra~o:;-~ .i: .. l~· · ::;~hey .· 

the. 
pp , 

.are the host rocks for a >very large number of pegmatit.es, .. ~nd :nu.x~erqus . · 

f~ne~grained granite clikes ·"· 
.·- . . . , .. 

:., ..,, · .... 
. ·~ 

The hornblende gneiss ' and ; ton·~lite: r 'ange f~'b.,:, f.~Ji~!~~~~~~~~ -t:<Y ~i>arse~ .·· 

grained.; the maximum gra:tn size is about 0 :. 20 inch., . Textur~s or struc.tures · 

~ commonly found are: · ~1) pro~~nent, 'Arell ·banded gneiss.~q· ~t~upthr,E3· >_ (2~· : diS:~.-:. 
-- -·· -· ---~- ... · . ..;.:..."-'._ ··.i. 

ba~ic texture , (J) porphyritic text~r~ ,· ~nd (4). equigranu_~ar textur·~ -- :mx:. 

t ·extural -change~ . are --~9 .great •. th:at in Jnost plac~s ~eparat.·i-on into· ·~~pp~l>l~-· 
. . . . ~ . . . . • ... ; .. ',. . . . ·' :. . . /.-;- : .·. . . . ~ •·• 

~nits v1as not f eas i b 1 e ,.. 

fresh, and v!eather · gr~enish· gray , to reddish -brown ,;· ,_. The :·h8'rilb ·:fend~ ;co,nt.ent , 
' .: :· 

ranges from · 20 ·to 80 percent $ .bU.t 1n:os-t qf · ~_b.<3 .·#:obk '::6Jn:t;~tB~ · sp·:;t~,;.·7.5 per~ ~... · 

cent ·hornblende (. So111e facies are unusually rich. . ~n ~grr?l,tr14e. . ··;~nc1 the. roo~ . :· -:: 

-may then grade 'into a .hbrnbi·endlte : or ·. I) .er~n,ite.·~- .. ;·. ·,:(/,:h .•--. . . . . , _ 

The rnineraTs. in- . '.~he.:··,~ornqJ_~n-de :g~~;i~cs· :~nd··,ih -~·t ·t~ :_,:~~~~1-ft~\ ~~e ·. es.se~~ .,: ·_ .. 
. .. 

tially the same ,_· but the proportions of each vary 1nridely .:. Hornblende-~.' 'oio-

tite , and feldspar .are' tine . only minerals that can be id€mtif~ed megasc9pical--
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ly .. In IJlace.s much of the hornblerufe has altered to biotite·~ · Andesine -is 

t~h.e dominant light-colored constituent·, but quartz ·and niicrocline are .present 

locally~ The accessory minerals are apatite, zircon~ sphene, magnetite, 

epio.ote, chlorite, ana. sericite. 

Much of the hornblende is in distinct dark-green euhedral crystals, 

but part ·is in frayed, ragged, pale-green grains that are altered largely 

to biotitet' In one lJlace :i,t is altered to chlorite~~- Biotite is not found 

in some areas, but in others it is abundant-lj It forms as much as 60 percent · 

of the rock, is commonly fresh~ and occurs in bro1v11 prismatic c~.1stals& 

Apd~sine (Arr30-An~,) is poorly tvlinned and commo:aly is clouded 1tli th fine 

kaolin and sericite" The andesine crystallized aij;,er the hornblende in 
'· '--1'' 

most places and fills the spaces betvJeen the hornblerl.de crystals; in a fe1tr 

places the reverse is true. Quart\ is present in most specimens constituting 

a maximum of 7 perc8lit of· the rock and occurs as· small, clear grains with 

· sutur,ed borderse This mineral is interstitial to ·anrl: -cuts andesine; rarely 

they are micrographically intergrown ~ Because of the presence of a small 

amount of quartz, the rock is call eo. a to:n.ali te rather than a diorite, as 

usecl by Cra1nlford _/" ~!icrocline is present in a fet~ places, but in most of-

· _/ Crav.rford, R\' D., and \forcester, P., G. _, op, cit a,. pp" 27-28, 1916~ 

the rock examined, it was absent. A trace to several percent of apatite 

and zircon are almost universally present as well-formed euhedral crystals , 

as,.sociated '"lith biotite ~' Epidote and sphene are found 1ocally5 usually 

vrhere the hornbleno.e is pale green and bas been considerably altereder Mag- · 

.netite occurs in irregular grains and is not commono Augite was noted .in 

one specim.eno 
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Quartz monzonite 

~rtz monzonite crops out along the northern bovndary of the ~lartz 

Creek district. Peg;mati tes ~ similar in "size ano_ shape to those in horn-

blencte gneiss, are common near the outer edge of the intrusive" Farther 

into the mass the pegmatites are only a few inches thick and are very 

irregular in shape~ 

The Quartz monzonite is a light- to dark-gray porphyritic rock that 

ranges in composition ~rom quartz mon_zonite to granodiorite , Poor ex-

posures make it difficult to map the variations of this rock in the field, 

Mafic minerals (12 to 22 percent) are in clots and strea~s composed of 

biotite, hornblende, zircon, sphene, magnetite, and apatite~ Hornblende 

(0 to . l.5 percent), the dominant dark mineral, generally has been frayed 

and altered to biotite.. Biotite (? to llt- lJercent) occurs in small bro\m 

unaltered flakes and in clots or aggregates that a1Jpear megascopically to 

be large crystalse Apatite and magnetite (1 to 2 percent) commonly occur 

vrith biotite .. Zircon, il1 trace quantities, is u..."'lliversally pre~sent as small 

crystals. vredge-shapec1 brovr11 sphene crystals locally Ea'l{e up as much as 

.5 percent of the rock.. The leucocratic minerals are quartz~ andesinec and 

microeline!; Both andesine and microcline are in large phenocrysts and in 

fine grains in the grOllnfunass .. The feldspar content ranges from about 12 

to 4.5 percent microcline and from about .30 to 6.5 percent andesine ~ The 

plagioclase has a composition of An31-A~.5 ~ The microcline shows cross­

hatch t\vinning in most places., The andesine has some allJite and pericline 

::it 
t\1inning ana_ in some thin sect ions. is covered by a thin film of ~p,olin and 

tericite., No quartz is observec1 megascopically , but in thin section small 

clear grains , interstitial to the feldspars, ma~e up 4 to ~· percent of the 
'-\'f,l 

rock. The quartz e~hibits strain shadows and in many places has sutured 
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borders. 

The quartz monzonite ~~s intruded into the hornblende gneiss and in 

turn ~~s cut by pegmatites, It is thus intermediate in -age bet~reen . pegt!la- .·· 

tite and hornblende gneiss. The age of the quartz monzonite in relation 

to the coarse-grained and fine-grained granite is not definitely known be­

cause the tv10 rocks al;"e not in contact fl The following evidence$ hovrever, 

~u.ggests that the quartz ~onzonite is older: (J,.) in marzy- regions the dif­

ferentiation of a batholith results in the early formation of mafic rocks, 

Subsequently, rocks of intennediate and granitic composition are formed as 

~n the Quartz Creek district \•rhere the quartz monzonite is intermediate in 

composition bet1-reen the ~Tani te and the earlier tonalite; (2) the gneissic 

~exture in the hornblende gneiss parallels the .• ntact on the quartz mon­

~onite (pl., II)" This implies that the quartz monzonite was intruded during 

metamorphism; whereas the coarse-grained granite cuts across foliation in 

many places; (3) the pegmatites that cut the granite and quartz monzonite 

nave a composition similar to the granite and appear _to have been derived , , , · ~ · 

from it rather than th~ quartz monzonite. 

Coarse-grained granite 

A large band of coarse-grained granite (pl .. II) trends north-northwest 

aero ss the district from the northeastern corner of ~ec., , 22 to ·the no~thern 

border of sec., 33o This granite forms the prom~;~en_t .1Il91;lnt~~n~ o:q: .the . 

southeast side of Quartz Creeks Another band of massive granite crops out 

a mile to the west and extends about one mile north of the southern boundar.y 

of the area mapped& These t~ro granite masses converge ·s'everal miles south 

of the Quartz Creek pegmatite district to form a large V~ In addition to 

these tvro large granite bodies, numerous small bodies w:i'th exposed areas of · 

from a fe~r feet square to 2,000 feet by 8o_q· :reet,c . .axe .. J:icatter.ed throughout · 
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the hornblende gneiss and tonalite terr~1e. The area of most abundant 

small scattered granite intrusives is vJe.st of the main granite mass and 

trends north-northwest. 

The granite is a pink porphyritic rock (pl. IV, A and :B) that forms 

well-rounded outcrops. The phenocr,ysts are grains of pi~~ microcline, 

Oe50 to 0.75 of an inch long, and grains of clear quartz, Oe25 to 0.50 of 

an inch 10l1ge~ In thin section the microcline phenocrysts show many small 

included crystals of diversely oriented microcline 1 ~uartz, biotite, and 

albite. The q~J.artz :9henoCTiJSts are conrposed of several grains, conunonly 

v1i th sutured borders. The coarse-grained. groundmass consists of inter-

locking grains of mierocline, quartz, biotite, albite, magnetite, apatite. 

and zircon. Some specimens also contain sericite, epidote~ and chlorite. 

The average COE1J?Osition of this rock is estimatecl to be microcline (71 

percent)~ quartz (20 percent), biotite (8 percent), albite (1 percent), 

and less than 1 perce~t of magnetite, apatite, and zircon, and trace qu.an-

tit;ies of epidote, sericite, and chlorite~ Apatite and zircon are most 

abundant in the biotite. Epidote commonly occurs near the biotite and the 

chlorite is derived from the ·biotitee 

There are t\~ro less common varieties of the coarse-grained granitee 

Granite gneiss occurs in a few isolated masses near the vJestern ed.ge of 

the district and is char~cterized by the parallel arrangement of elongate 

quartz and biotite cr.y-stals, granulation, and recTiJstallization of the 

quartzo Much of the bio'·~te has been altered and only small \~isps and dis-
· ··~ l 

colored areas remain. The gneiss is believed to be a normal granite that 

has been metamorphosed by shea.ring~ 

A red granite occurs in small patches within the tv10 main granite 

masses o It has no large phenocrysts, has many small vugs, contains only a 
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few peJ;'cent of quartz and a . trace of biotite ~ and is high in albite ,... This 

rock is thought to be an albitized variety of the normal granite ~ 

· The granite is younger than the hornbl7nde gneis_s,.< ton,~l~t :~~ -_~nd' pre:-·:,:· .. 
; .":: -

Cambrian quartzites · because it c1J_ts: ·these _rqck;s· or. cont.~ip.~ ·partly_ a~ssim:i-
. . . - .. ' -·:· ·~-. ' ·. . ·' :-,---, ... ~ ;:~--· -.. ~~ ~:·-'· '_:-.:~-- ~L, . . :-:- ·\ . '.· I ' 

lated inclusions of th~m~ On Indip.n Readf; a large granite inas·s jutti~~ -

out into the valley of Quartz dreek (pl~ II "' sec ~ 4)) numerc)us partly 

assimilated fragments have large microc1irte porpbyrob1asts t and one ·piece 

has '\11Jell-rounded pebbles of conglomerate ~, The_ g~anite -'is in turn ~ut .by 

dikes of fine,-grained granite alld }l~ l1e~tjJ;~ 0 . ·. Its ~~J.~tidn to '·tll,e ~1¥L*'tz 

monzonite is not cl~r, but the quartz monzonite is ~,;~~~~t:: ·~:~&:}/;i~~ · i:h~ 
~--' 

granite~ 

Fine-grained grani~e dikes . a:rla · P..e~$~t~t .e~-~'"· 
~ ... ' ~ ... . ; :·: ... '-

Pegmatite :and fine-gra~ned granite (plQ ~rra.re ,fcl.u.nd to~ether in many 
. . . . . . . . ~-·~ 

places and cut both hornblende gneiss and the coars~grained grani t e4~ The , ; 

fine-grained gram te dikes are <?Ut by the pegmati tes 'l:\ · .['J:le : p _e~at:tte~:(:: are 
. . _ .· .. .·.· _ .--... _·._·. ·., _ ... ; : ;~ -;.·\ .. ? }' .; .. ;~-:~;;;:"i,~~:·;~··"~,.,~t1i~L·.~·);,.'~;~"~t-~~£":: · ... _____ ; 

found throughout the dist}~~.ict, except ··· in :. the · c-e·ntr'al : ·b~it--s/· o:r · tiie ~.t .vio ' jiiain 
; . : . - . ·:_ .· :;,:.;! . ·.-:'·.· ·.'-:' ~,~ . . :_,: '-:_ _ .. ·" ' : ·~-~-;:~:_>:~ : . : :'_·_ '\ ... :<;_ ·,. ,.-· · .· ·> . ". . . ..·, ; . 

granite masses " . The· fine~gre,ined grarrit'~ ~s· -~u~h: .· mor~·· r~~tri,cte'd_ · in .~is~ · 

tribution, and occurs in dikes in a nortli-north\'lest~rly : trend~ng .. zon~ ~-west . 
_.,. · :-· ·: ., __ · __ . · __ .. · _. -~·--~~~~-:'\~·:!F:-:.~-1 

of the largest granite intrusion. The same 2:one 
• • ~I ' -

i' . 

t:rusive bodie-s 

are _ found -iri . hornblen<l:e gneis·.s 

:.:· .. ·',-·:· > ··~·!· "·} . -r~·j->:. 
··-·· 

,..- . ~ ' . ' -':"' . ". -:.,:,.· .. · -~ 
largest granite · body .,.: 

. . . 

have a general . northeasterly ,, trend, but 
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The peg,1na.ti tes form both long narrow dike-like bodies and irregular 

0 0 masses. The dikes trend, except in sec. 33, from N. 1.5 -60 E., cutting 

across the earlier structure. In the vicinity of the southeast corner of 

sec. 33, T. 50 N., R. 3 Eo the pegmatites have an average trend of N. 35° W. 

and are described in detail in a succeeding part of this report. 

The fine-grained granite is pink and has a grain size of about 0.015 

of an in9h.. The dikes range in '\'ridth from a few inches to 180 feet and in · 

length from a fel'r feet to 2,700 feet. The contacts "rith the surrouna_ing . 

rock are shar];>, and the granite forms prominent outQ'rops. The rock i~ made 

up almost entirely of leucocratic microcline, quartz, and pl~ioclase. 

Microcline (20 to 60 percent) has crosshatch twi~ing. Clear quartz (15 to 

40 percent) forms irregular grains, many 'vi th sutuf;~d borders, and is inter-
ir~-~-. 

stitial to plagioclase and microeline. The plagioclase (20 to 40 percent' 

is albite (~) and occurs in crystals coated with kaolin and as inclusions 

in microcline crystals~ Biotite is the domin~t dark mineral ranging from 

a trace to about 5 vercent; the . average is less than 1 pere~nt • . Ragged 

grains of muscovite, commonly on feldspar, is as much as a few percent in 

some places. A fe'\'r en:thedral crystals of apatite and irregular-shaped 

grains of magnetite are present in _some specimens. 

A g;ray facies of this rock in sees~ 8 and 17 differs from the average 

fine-grained granite in that it contains about 5 percent biotite and has 

andesine (An32-An34) fel<ispar. It is poorly exposed and its relation to the 

. ··:~t:her rocks is not knowne 

The fine-grained granite is related in age to· the coarse-grained 

granite, and probably was derived from the same magma, but at a later date. 

This age rel~tionship is indicated by their areal distributiono The small 

coarse-grained granite bodies and the fine-grained granite dikes crop out ·· in. 

the same north-north'\'resterly trending band west of·--the main granite mass and 
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the fine-grained granite dikes also occur _in a narrow zone along the nort h...: 

ern con tact .of . the largest lite ~s. Both rooks are of the same . min.-

- e.ral· co:zrrposit-ion~ but the f ine-grained granit-e is connnonly richer in :plagio-

clas·e and . poo~er in micro cline and may represent - a more so die f ·ract.ion of · 

the magma. 

1~&sozoic rocks 

Ho]lrison formation 

The Morrison formation un 
1

onformably overlies t-he pre .. cambrian a:n:.d _i :s 

coni'ormablY overlain by the 1 ota sandstone along the western and eastern 

· edges of the -Quartz Creek ·distJ ict. The Mqrrison formation is covered in 

mor-e than-- 90 percent of the ar a and the outcrop~ are commonly of the mo:r~ 

resistant sandstone lenses. 

Th~s formation is compose, of a basal and an upper sandstone that a-re 

_separated by vari-colored shale. -The basal sand,stone rests on th~ pr~ 

Cambrian and clos.ely :resembles the Dakota sandstol;J.e in appearance~ I .t :ts· · · 

"-'Thi-te to tan ~d vreather:s bu.:f'f to yellowish...obro,m. The quartz grains are 

subrou.:r'lo~ed., and a _few beds are quarif 'itic • . The mi~dle unit of the--formation 
-. 

rar ely is e:x:posed. lt is composed. of g~e.en, bro~m, and red.Q.~sh shal.e~ ·with -

a fe"' t hin limestone and ·sandstone oeds. . Above the shales -is a whit e- fin~ "­

g.r a inecC--sandstone flecked ~vith ·ron oxide. This rock is prominently cross..; · 

bedded,.,_- is usually friable; andJ the individual quartz grains· are wel-l 

rounded. ·. This sandstone is conlrormable with the basal PE!bble conglomerate 

.' of the Dakota sanO.Stone. 

At- no -place in the area is a conrplet.e s~ction of ·the Morris,o·n formation 

exposed, bu.t a thickness of 3.5.5 feet was measured along the west side -o~ · 

Alder Creek. in sec. :36. T; 50 

1 

•• • R, 2 E._, from· the top of · the underlying 
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pre-Cambrian (as determined by float) to the base of the Dakota formation. 

The thickness of this forma .. tion also \vas measured by Dings _j in the south-

.J Dings, McClelland,_ Personal communication, 19~~9. 

'I:Jestern corner of th~ adjacent Garfield quadrangle. His measurements, made 

v..ncler equally difficult conCLi t ions, \vi th the exact posit ion of the upper 

e.nd lo1ver limits inferred., indicate th~ thickness of the Norrison to be be­

tween 315 and 375 feet. 

No fossils \·Tere found and the identification of the Morrison formation 

in the Quartz Creek dist~ict is based on it_s lithologic similarity to this 

formation in other areas. 

Da~ota sandstone 

The Dakota sandstone is well exposed in a series of cliffs tl1at border 

.tl.lder Creek (pl. II). This nearly flat lying formation crops out in a series 

of prominent steplL~e cliffs. In plate V, A, it is shown capping the Morri­

son formation along the \<restern border of the dist'rict; it also crops out 

east of the m~pped area. 

The Dakota is composed of f1 basal pebble conglomerate and an upper 

-sandstone_,. The conglomerate is composed of subrouncled to rounded :pebbles 

evveraging 0.25 of an inch in diameter. The pebbles are for the most part 

quartz_, with subordinate amounts of black chert and red jasper. . In pari; · the 

oong;tomerc:tte is arkosic though much of the feldspar has · altered to clay. 

The upper part of this unit is quite friable and commonly cross-bedded, 

't'.rhereas t]).e lower part loeally is cemented with chalce-dony and is · -="0"-e~y 

. r-e-sistant-. 

·The upper unit of the formation is composed almost entirely of sancl"'!" 

stone, but in its Ul)per :part contains thin beds of fine-grained black to 
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gray fissile shale a fe't'J' inches to 1,.5 feet thick. This sandstone is com-

posed . d.ominal'J.tly of subrounded grains of quartz, and subordinately of ortho-

clase ~ The rock ranges from a true arkose 'tvith about 2.5 percent feldspar to 

an almost pure quartz sandstoneo The cliff-for~ing units are compact sand-

stone, but much of the unit is soft and friable. Locally it has been in-

durated to quartzite. The sandstone is white to gray and weathers buff or 

yellm·rish bro't'rn. Commonly it contains small spots of limonit£?, and_ one 

bed in the upper part contains radiating l-inch spheroids of limonite pseudo-

morphous after pyrite. 

The Da~ota sandstone is not completely exposed in ~he area mapped and 

the upper surface has been erodedo The maximum thickness obtained from th~ 

six sections measured is 183 feet; the basal conglomerate is 33 feet thick. 

The only fossils founo. i:n. this format ion were a poorly prese:rved un-

identifiable gastropod and. a few fragmentary casts of plant stems e 

Tertiary rocks 

Tuff 

A white tuff is well exposed on the south side of ~artz Creek, in th~ 

southeast corner of the Quartz Creek distr:l,.ct (seq,. 8), 'tiJhere it forms a 

small cliff overlyi~g the Da~ota sandstone ~ At two other smaller areas of 

outcrop, in sec. 16 on the south side of Wood Gulch and in sec~ 5. on the 

north side of ctuartz Creek, the tuff overlies pre-Cambrian · rocks o 

The tu.ff is a porous :~,trhite flaggy rock occurring . in layers 1 to 2 
Yo,1' -

'inch~s thick~ The layering dips from 4 to 23 degrees{' A fe'" subroun<;l.ed 

fragments of darker volcanic rock (pl e V, l3) are enclosed in an aphanitic 

matrix containing phenocrysts, one-thirty second o::f an inch long , of ,plagio-

clase and biotite. The orientation of the biotite in general is parallel to 

the layering .. 
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In thin section~ the tuff has a clastic texture and sho\'lS many scat-

tered phenocrysts in a b"rovm. cry-ptocrystalline groundmass_!t The phenocrysts 

comprise about 35 percent of the rock~ Andesine-labradorite (more than 30 

percent) commonly occurring as angular fragments or rarely as euhedral 

crystals, is the most common phenocryst. Some of the plagioclase crystals 

show zoning. Long fibrous crystal-s of brown biotite (3 percent) is the 

chie'f _dark mineral~~ Next in abundance is black anhedral magnetite (1 per-

cent). Other minerals in the approximate order of their abundance are: 

hornblende$ quartz_, sea-polite, Sl)hene, apatite, and zircon .. 

The tuff outcrops are erosional remnants, a fev! tens of feet thick, of 

a thicker and more extensive tuff bed.. The tuff that overlies the Dakota 

sandstone along the east side of ~uartz Creek has a minimum thicknes·s of 83 

feet. The tuff is younger than the faulting which brought pre-Cambrian 

rocks against the Dalcota sq.ndstone, because the tuff is deposited across 

the fault line with no apparent displacemento It is overlain along Wood 

Gulch by glacial till, presumably of Pleistqcene age. The tuff, therefore, 

has ~een tentatively designated as Tertiary. 

Pleistocene and Recent deposits 

Glacial. till 

Pleistocene (?) glacial_ till overlies the other formations along both 

sides of Quartz Creek and \iood Gulch, and fills the broad valley of Quartz, 

Creek vJhere it is covered by a foot or less of soi-l11 On · the south side of 

Q,Llartz Creek the till is quite thin and pegmatite outcrops protrude through 

~t. There is considerable difference in the altitude at which the till was 

deposited. The highest- positton is on the north side of ~artz Creek at 
, 

8,700 feet; on the south side the altitude is 8 ,- 250 feet. The till deposits 

on the no-rth side are par_t of the lateral moraine 'vhereas those on the south 
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side are till ridges in the valley moraine. The till near the mouth of 

Wood Gulch appears as thin irregular patches which seem to be remnants of a 

broad valley morainee 

The till is composed of clay, fine sand, pebbles~ -'~nd. boulders as much 

as 3 feet in diameter. The boulders are a heterog~~ mixture of several 

rock types and differ from place to :place~ On the south side of ~tz 

Creek and along Wood Gulch, hornblende gneiss and tonalite are the d9minant 

rock types in the till and in places form more than 80 percent of ito Near 

the mouth of Alder Creek on the north side of ~rtz Creek the till consists 

of pegmatite (30 percent), Da~ota and Morrison sandstone (30 percent), fine­

grained granite (20 percent), rhyolite porphyry (10 percent), and hornblende . 

gneiss (10 percent~. Other identifiable boulders include chert, pre­

Cambrit;tn quartzite, Sa\'Jatch quartzite,. epidote rock, quartz monzonite, 

basalt, massive quartz, and andesite. 

Alluvium 

Alluvium forms a narrow strip in the bottom of most of the valleys in 

the ~artz Creek districto Along ~artz Creek this strip is 1/8 to 3/4 of 

a mile wide; and extends northeastward across the entire district. The 

· alluvium is dominantly fine silt} 4. to 8 inches thick, and overlies glacial 

deposits along most of ~artz Creek"' 

STRUCTURAL GEOLOGY 

The structure of the older pre-Cambrian rocks of the Quartz Creek dis­

trict has a ~eneral north"t~Test trend, vThich is cut by stocks and batholiths 

of younger pre-Cambrian granite and quartz monzonite. Mesozoic and later 

rocks ar~ flatlying PJld are cut by several faults in the southern part of the 

districtf:. 
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The general tl?end of the p'r~Cantbrian metasedimentary rocks i_s north-

'\rJest, tnrith a steep dip southwest. The foliation of the pre-Cambrian hor11.-

blende gneiss striltes northtnrest. to northeast and dips steeply. On the 

southeast~·side of ~h Creek and along the western edge of the CQ.strict 
I . . . 

the foliation trends northeast and dips from 70° SE, to 59° NW. Around 

the edge of the qjrtz monzonite intrusion the foliation parallels the 

contact and dips 1 eeply away from it. In the northerll part of the dis.,. 

trict, the foliation stri:.~es northeast and dips from steeply southwest to 

\terti cal .. 

. The large granite mass dips steeply to the northeast along its north­

\ . .., .,;/ .. <~ 
eastern · side. On thEr;:,.at, however, the contact was not exposed, bu.t due 

to the innumerable small stocks along this side (pl. II) it is believed 

that the granite underlies the schist at shallotv depth. The contact of the 

quartz monzonite · \~S not exposed but the strike of the foliation of the 

hornblende gneiss i f oriented parallel to that of the contact, and it is 

probable that . the dlip is. also parallel. 

Most of the p~tites trend northeast along joints and cut across the 
I 

foliation of the oli er rocks. Groups of paral:tel lenticular pegmati tes with 

this trend are cormnon (pl. VI, A). 

.. Faults are dif}icult to recognize in ·the pre-Cambrian rocks :Lept 

vrhere pegmatites hat e been cut and. offset • .. The displacement observed 

ranges from a few iLhes to 4 feet. Drag folds and local disru;ptions in 

the foliation also k have been the result of unrecognized faulting, 

I • . 
Two sheared and m~neral~zed fr~ctures were mapped in the _ hornblen~e 

gneiss., The larger of these . is south of Quartz Creek~ · 250 feet east of the 

:Buckhorn pegmatite ~l~o. 659). 

part of the area maJ ped, where 

been displaced aboJ J feet to 

. . I . 

The second shear zone i 's in the northwestern 

the southern pa~t_ of pegmatite Noo 1199 has 

the westo 



A. Pegmatites showing 
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T .nC ELE! TS I N T ATI 
REPORT 13B 
Plate VI 

r nd. Brown Derby mine 

B. Anticline in center of picture is a down faulted block 
of Dakota sandstone. 



In the Mesozoic sediments faults a,re t1ore reactily recognized"' A major 

fault. se1)arates Dakota san<:lstone from hornblende gneiss in the southwestern 

part of the district (pl~ II) and trends N$ 20°J~2° Wo A vertical displace­

ment Qf 410 feet was measured on the west side of Alder Creek, the southern 

block having moved dovrilvTard irli th respect to the northern block. On the 

west side of Alder Creek the Dru:ota sandstone has been sharply upturned by 

drag of the beds at the fault~ In the southwestern part of the district, 

along State Highway 162 ~ a small segment of Da."k:ota sandstone bas been 

<lownfaulted bet\veen the large fault and t\vo smaller ones to the level of 

the high\~y and folded into a gentle anticline (ple VI, B)~ 

PEGMATITES 

Size and shape of pegmatite~ 

The pegmatites of the Quartz Creek clistrict range in size from bodies 

a few· inches \vide and a few feet long to bodies like the Black vlonder peg­

matite, 12 , 600 feet long by 6 ~ 700 feet in maximttm vddth~ Most pegmatites 

range from 100 to Li-00 feet in length ~ but J? l1odies are over 1,000 feet 

long. The t't·TO largest peE,J'ffiati tes are the Buck-.t deposit, L1-~ 000 feet long 

by 2 , 600 feet .in maxi1m:un \vidth, and the Black Wonder, both of v.rhich are 

Ver-'iJ irregular and have many small branches., The small pegmati~;',es are 

commoner in the granite and quartz monzonite .. 

The pegmatit.es in the Quartz Creek district can be classified, on the 

· basis of shape, as: (1) lenticular, (2) lenticular-branching, (J) ovalJ a~1q: 

(L!-) irregular. E~les of each are shovm in figures 2 to ;§ and plate VII, 

A ancl B, including both the extreme variations and the average_ sh8.pe in 

each type. Each of these examples represents many more pegmat·ites of simi­

lar shape~ The lenticular pegmatites are 2 , J times more comrnon than ir-
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B. Large branching pegmatite (No. 250) cutting horn­
blende gneiss • 

GPO 82~9 



42 

regu.la.r pegmati tes--the second most abundant tY}Je. The general orc1er of . 

frequency is one oval pegmatite to 283 lenticular-branching J)egmatites, 2 •. 8 

irregu~ar pegmatites, and 6~6 lentic~uar pegmatitese 

Comparison of pebrr,o.atite shapes in this district t~ith shapes in the 

:Black Hills _j and other pegmatite districts bas shot ... T!l that the shape of a 

.J Page, L(J R., et al., Pegmatite investigations 1942-19Lr-.5, Black Hills, 
South Da~ota: U. S. Geol~ Survey Prof 0 Paper (In preparation)e 

granitic pegn~tite is controlled primarily by the type and competency of 

country rock, and as the amount of material intruded becomes large it con-

trols the shape of the pegmatite to a greater degree& 

The pegmatites in the ~artz Creek district for the most part are.in-

truded into granite, quartz monzonite, hornblende gaeiss, and tonalitee The 

hornblende gneiss and tonalite l~ve a similar composition, .but the horn-

blen~e gneiss is foliated and the tonalite is equigranularo Both rocks are 

competent and the pegmati tes tend to follo't'T fractures and joints that cut 

the poor to \vall-developed foliation in the hornblende gneiss. Though the 

pegmatites intruded into hornblende gneiss are usually well exposed, the 

adfjacent gneiss is rarely seen., Wherever the foliation of the hornblende 

gneiss was exposed adjacent to the pee;,!'Jilatite the angle between the fo-lia-
~ 

tion plane and the side of the pegraatite was measured; the results ~re 

plotted in figure 8 on a bar graph. This graph indicates that there is no 

constant angle at tvhich the pegmatites cut the foliation of the com1try 

rock; though it is most common up to 60 degrees. The irregularity of the 

pegmati tes and their m:.unerous changes in direction point to the emplace-

ment of the pegmatites along irregular fractures and joints. The horn-

blende gneiss and tonalite are too poorly exposed to allow measurement of 

any overall joint systems. The largest body of coars~grainect gr~nite is 
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\·Tell exposed and 639 joints ·were measured (fig. 9)., In local areas of 

several hundred square feet where 50 to 60 joints are exposed, they are 

rela~ed to 2 ?r 3 well-developed sets of jointse Oyer the entire granite 

body, however, 639 joints shotv a random orientation. The main granite 

body is cut by pegmatites only in its northwestern _ end, where the lenticular, 

and lenticular~branching peg'lllat ites trend l'J', 45° W ~ In the hornblende 

gneiss and tonalite the pegmatites trend from north to N~ 45° Eo (pl. II). 

The trend of the lenticular pegmatites in the mafic rocks is qQite uni-

form over the V'rnole district r> This points to a district-'Vlide joint system 

in the hornblende gneiss and tonalite, wh~reas the joint systems in the 

granite vary from one locality to -the next~ A probable explanation of this 

peculi~r feature is that the joint system in the mafic rocks ru1tedates the 

intrusion of the granite, and that the jointing in the granite was developed 

by local stresses at the time of the intrusion. 

In comparing the various types of country rock to the shapes of peg­

matites it \'~s found that in areas of fractured competent rocks, lenticular­

branching :pegmatites predominate and :are found along intersecting frac­

tures; to a lesser extent irregular pegmatites and thin sinuous bodies 

characterize such terranesb The composition of the country xock has little 

to do with the shape of the pegmatite, provided the rocks being compared 

are of equal competency.. Table 1 shO"VJ'S the frequency of occurrence of each 

shape compar~d to the oval shape in each of the three most common types of 

.country rock, ho~nblende gneiss and tonalite, coarse-grained granite, and 

quartz monzonite. 
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Table l,~Ratio of pegmatite shapes to the oval lj type in different kinds of 
country rocl-:: .~ ~/ 

!i -------------------------1 
Rock. ty:oe 

Pegmat:t~t.;;,;a;.....;;:;.;sl:.::;m;;;.;.:Q~::.e~s;;...... _____ ___, ____ l 
t--1-e_J_l_t_i_c_ul_a_r-..,--1-e_n_t--l-. c_u;...l~a~;r.:.....--b.;;.;ra+,. r\bhing I Irregt.1.lar Oval · 

/Hornblende gneiss 
; and tonalite 
; 

!coarse-grained 
granite · 

:Q,uartz monzonite 6 ,)-J-

·I . I 
: I . I 

2 ,~ 6 
l 

2 ;., 0 6 .. , 0 

Al l pegmati tes that cut more tban one rock ty-pe are omitted (fit?> 7-L. Ex-

. cept for the larger number of irTegt:tlar pegmati t es in the quart z n~pnzonite · 
If "-~' ·... ,. 

higher :rat i o of_ ·ir;c;?~.~.t~~-4t~:I>~gmat{t~r~_ -.• -. 

cor:t:'eJ.ated t h eTe .-wi th the: grea·t er~\- _ · . 
. ;,., . ~ ... _ ·'· :··, . 

·:_ Thi s· is · di scus seo. i n mo:re(de~t~:tj~_: 
. ; -: .. _ .. ; ... .. ._, . ·' -, . >. -- - .-. . ~-/-:-- ' . -· . .. . 
-·. ~ ; . .. : ~~.... . . . ;:"'~ f·: ' ··:~?' 1):;1 . ~ '·' -~- ;: ·. ··.:··. . :·:; ~ •• l · . : : :. ~.::.._-. ;: __ - .. ~k/'-i- .... ~-

>9 > ~:,::~·~ :i.~ :., a ~ ~U:~ce.eding.: pa~agT~ph .-,- :J:!h~ - co1.::u1H~y : l~ ocks:"_ differ · gr~a:t,1y . ' in their m~neJ:::'-': : 
~~ 1{>·;,,-·· .. !>:.-~ ·: . .' ,- ~· -. '::· l : ,'. • :.:.J'';,:J :· .;.' < .. ~· :·~. _·' ':· -~ ~y·. · .. ~ :._. t '; ': : ·,, :-:. ~.~··.. ' > > - -- ~ 
~ .,~;;· . .-.:··: alo"g:yr;_' ~t e~~:u~ .e ; ~--a::nsr:· .. oJ1;emica'·1 ~ompd~-fti.~:O>~ .~.)u1d yet : , the( 's:hil'pe~~-, '9f the pegma--
f:::·~ ~~t~ .. ;;, :. <'. : '' _: :. ' ' ' ' _··. ::':::::. <.·(.t;: : ' \ ~[ :. ·~ ":."' ,;·_:>::·;)··<-: .· - ·., . .. ,. ._·. ) 
,~.,. 1;:·~!~>c~'ti t es <'_ sliuw · Ii'ttle variation . .-\ I' The '·ro1CKS -Of this d-i s t.ri'c t have one i mportant 

.~-;;. :·..:.:, 

t ight ~- - bri ttle !, and. co:rrrpetent .. The 
;\ .... ; ' •• J <•">i~ :. :. -· ~ ·· : 

t4e host rock possesses even 

sho\·;s the frequency of occur-

~:w:::~:'~'~ , r.enc'e::~ O:f lt lie dJ_ffer ent shapes as a ratio related to the oval sha1Je in horn-
,;~~~¥~ __ )~~,,-~,,-. ;;·'~ ' -

blende gnei ss and tonalite ~ 

Table 2 r- - ·Ratio of various pegmatite shapes to the oval type in hornblende 
gneiss and tonalite ~ 

.I 
Pegmatite sha1Jes 

Rock t:rne Lenticular I Lenticular-branchi11K_ 
I 

Irret?'nlar OvaJ, I 
I 

I. I 
Horn.bleno.e I 8 ~. 7 

I 

2 .. 8 gneiss 2 ~ 0 I l ~ O I 
I ! ' 

I I 
l Tonalite I 12 ... 0 

I 9 "2 2 .~.2 1 , 0 
! ---- , , 

Fol i ation b.as a I>rof o11nd effect in simplifying the shapes of the peg;matites 



by .decreasing the number of branching types; the lenticular-branching type 

is L~.6 times more common in the tonalite than in the hornblende gneiss. 

Pegmatites in similarly competent rocks are found also in hornblende schist 

xn t~e Brio~er Mo~tntains _/, Wyoming, 8nd in PLkes Peak granite in the 

_/ McLa-ughlin, T.. G., Pegmat ite dikes of the Bridger lvi01mtains $ 

~lyoming: Am. Mineralogist , vol .. 25, pp., Li-6-60~ 1940 .. 

Eight r4ile Park, Colo._/ 

_} Heinrich, E. \v ., Pegmatites of 1!ight Iv!ile Park, Fremont co"Lulty, 
Colorado: Am. r4inere,logist, vol .. .3.3, lJP .. Li-20-4LIS, 1948~ 

Pegmatites in incompetent rocks such as mica schist are in general 

concordant \vi th the foliation and were intruded by shouldering apart the 

country rock. Pegmatites of this type are most commonly lenticu,lar, but 

other common forms are troughlike, arcuate, and teardrop. Lenticular-

branching pegmatites are extremely raree The schistosity of the wall rock 

is cormnonly conJormable around the entire pe~natite. 

The second factor influencing the shape of pegmatites is in the quan-

tity of material intruded. With the intrusions of large quantities of 

pegmatite material the control of the structures in the country rock on 

the shape is usually obscured and the body becomes an irregular stocklike 

masso The directional control that fractures had on large pegmatites like 

the Elack Wonder, Bucky, or Buckhorn was obliterated by the large quantity . 

of material and is .found only in the small stringers that extend outward 

from the main mass~ 

ifuether lJegmatites are'.'mLqpmpetent or incompetent country rocks makes 
"•i' 

a great difference when it comes to predicting their :position~ shape~ and 

attitude underground and in calculating ore reserves, Those in incompetent 

rocks may be projected \vith some confio.ence, \'Jhereas, pegmatites in QiQ~\;l,,:'·_ 



petent rocks such as in the Q;nartz Creek district, can be J?red.ictec1 only 

if the atti tud.es of the controlling fractures are kno\m~ 

Internal structure 

The recognition of distinct lithologic and structural units within 

pegmatites dates back for many years. Hunt _/, who noted a remarkable 

_/ Hunt, T .. s., J:Totes on granitic rocks: Am. Jour. Sci., 3d sere, 
vol. 1, pp. 89, 182-186, 1871. 

banc1ed arrangement "formed by successive deposits of mineral mattert' at 

:Bruns\·J"ick, Topsham, and Nev;ry, Maine, appears to· be the first American 

geologist to recognize a systematic internal structure in pegmatites., 

lvfany early authors of 25 to L~O years ago referred to segregations, veins, 

layers, bands, and strea'l(s. An excellent historical review of these early 

,,_rritings is given by Cameron, Jahns, Nclifair, and Page_/. Until about 19L!-O 

_/Cameron, E. H., Jahns, R~ H., !vicNair, A. H., and Page, L,. Rt>, 
Internal structure of granitic pegmatites: Econ. Geology Hon. 2, pp. 10-
13' 19li-9. 

most of the \vork on pegmatites was carried out by mineralogists and. geolo­

gists who emphasized the mineralogy and theories of genesis of pegmatites _), 

_/ See for example: 

Frp,ser, H .. J e, Paragenesis of the Nev;ry pegmatite, Maine: Amo; Hineral­
ogist, VOl r 15, PP~ 349-36L!-, ·1930. 

Hess, F" L., Pegmatites: Econ~ Geology, voll> 28, pp. 447-Lf-62, 1933., 
___________ . __ , The natural history of pegmatites: Eng. and Min. Joura-

Press, vol. 120, pp. 289-298, 1925. 
Lan.des, K .. K., ;paragenesis of the granitic pegmatites of ce~'ltral 

Maine: Am. !Jfineralogist, vol. 10, j?P., 355-LHl, 192.5., 
-------' Sequence of mineralization in Keystone, South Da:k:ota 

pegmat it es: Am. lJfineralogist, vol., lJ, pp., 519-530, 537-558, 1923. 
-------------' Criteria of age relations of minerals: Econ. Geolog~, 

vol, 27; p. 211, 1932o 



Landes, K. K., Origin and classification of pegmatites: Am. Mineral­
ogist, vol. 18, pp. 33-56, 95-103, 1933. 

-------------' Colorado pegmatites: Am. Mineralogist, vol. 20, PP• 
319-333, 1935. 

Schaller, W. T., The genesis of lithi1.Unpegmatites: Am~ Jour. Sci., 
5th ser., voltt . 10, pp .. 269-2?9, 192.5& 

..,...-------' Mineral replacement in pegmatites: Am. l-1:ineralo­
gi st, 'vol. 12, pp. 59-~3, 1927. 

--------' ;Pegma.tites: Ore deposits of the western states, pp. 
144-151, Amo Inst. M1na 1J!et. Eng~, New York, 1933Q 

and put little emphasis on their structure. 

Mter 19L!-O, because of the ~rartime need for pegmatite minerals, the 

U., s. Geological Survey l'l'lEide numerous studies of the internal mineralogic 

and structural units in pegmatites. As the economical concentrations of 

valuable minerals in pegmatites tend to be concentrated in rock units dis-

tinct from the adjacent barren Ul1its, detailed m&pping and interp~etation 

of various peg,1nati te units have proved of much aid in eA.'J)loration, develop--

ment work, and mining _}. Drilling on the basis of structural interpreta-

_/ For example see: 

Smith, VL~ C., and Page, L. R., Tin-bearing pegmatit.es of the Tinton 
district , Lawrence County, South Dakota: U .. S. Geol .. Survey Bull,. 922, 
PP• 595-630, 19L!-ll! 

Olson, J. c., ~Iica-bearing pegmatites of New Hampshire: U. S~ Geol. 
Survey Bull. 931-P, pp., 363-403, 1942. . 

Bannerman, H .. M., Structural and economic features of some NewHamp­
shire pegmatites: New Hampshire Mineral Resources _ Survey~ pl. 7, New · 
Han~shire State Planning and Development Commission, Concord, pp. 1-22, 1943. 

Cameron, E. N .. , Larrabee, D. M .. , McNair, A. H., .Page, J .. J., and 
Shainin, V. E., Structure and economic characteristics of New England mica 
deposits: Econ. Geology, vol~ 40, pp .. . 369-393, 1945. 

Johnston, W. D., Jr., Beryl-tantalite pegmatites of northe~stern 
Brazil: Geol. Soc. America Bull., vole 56, pp. 1015-1070, 194.5l 

Jahns, R .. H., Mica deposits of the Petaca district, Rio Arr~ba Co~ty, 
1Te~1 Mexico: New Mexico Bur. Hines, Bull .. 25, 293 pp., 1946. 

Cameron, E. N., Jahns, R. H., McNair, A. H~, and Page, L. R., Internal 
struct'Ltre -of granitic pegmatites: Econ~ Geology Mon .. 2, 11.5 pp., 19Lr-9. 

Hanley, J. B .. , Heinrich, E .. W., and Page, L. R., Pegmatite investiga­
tions .in Colorado, Wyoming, and Utah: U& S. Geol. Survey Prof. Paper 227, 
1950. 



tion of the internal units has given excellent results_/. 

_j Page, 1. R., Uran~~ in pegmatites: Econ. Geology, vol. 45, pp. 
12-34, 1950. 

Page, L .. R., and Norton, J. J., Methods used to determine grade and 
reserves of pegmatites: (In preparation). 

The internal units of pegmatites have been classified as (1) zones, 

(2) fracture fillings, and (3) replacement bodies _/. ~1any of the pegmatites 

_}Cameron, E. _N., Larrabee, D. M., McNair, A.M., and Stewart, G. W., 
Characteristics of some Ne-vr :iCngland mica-bearing pegmatites (abstr. ): Econ. 
Geology, vol. 39, p. 89, 19Lt-4. _ 

Jahns, R. H~, rifica deposits of the Petaca district, Rio Arriba 
County, Ne'\IJ' M~xico: Nevt Mexico Bur. r·1ines Bull. 25, pp. 39-51, 1946. 

Heinrich, E. ~1. •h Pegmati te-s of Eight r4ile . Park, Fremont . County, 
Colorado: Am. Mineralogist, vol. 33, pp. 436-44?, 19Lr8. · 

. Cameron, E. N. , Jahns, R. H. , Melli' air, A. H. , and Page, t. R., 
Internal structure of granitic pegmatites: Econ. Geology Mon. 2, pp. 13-
97, 1949. 

of the ~artz Creek district differ from those in other pegmatite areas in 

that in addition to these three units they may contain the primary internal 

structure designated ag ·banding in this paper. 

Zones 

The zones of a pegmatite in ideal development are con9entric shells 

about an innermost zone or core; in many places they are inc_omplete, ho1r1-

ever, forming only along one end or in one part of the pegmatite. Zonal 

structure is formed during the primary consolidation of th~ pegmatite magma 

and may be cut by fracture fillings and replacement bodies. Zones have been 

classified_/ as: (1) border zones, (2) wall zones, (3) intermediate ·zones, 

_/ _Jahns, R. H., ·op. cit., p. 42, 1946., 
Cameron, E. N., Jahns, R. H.p McNair, A. H., and Page, 1, R., op. 

I cit., p. 20, 1949. 

--and (4) cores. 



Border zones are fine-grained selvages that in most pegmatites are a 

fevr inches or less in thickness. Nost are of little significance in the 

mining or quar~Jing of pegmatites, and hence in the industry are not dis­

tinguished from the acljoining vlall zones that are coarser grained and much 

thicker. Although they actually are the second zones from the margins of 

pegmatite bodies, they are designated as wall zones in recognition of 

terminolog7 firmly ~st~blished in the pegmatite mining industry. The inner­

mo st zone or core occurs at or near the center of the peg~atite either as 

an elongate lens or a series of cLisconnected segments. Any · zone bet,:;ee41 

the core and the ~~11 zone is an intermediate zone. Any number of inter­

mediate zones can exist, but :f'e"' pegmatites contain more than three. If 

the core is not eA~osed at any one +evel, the innermost exposed zone may 

be identified erroneously as a core. 

Banding 

Banding is the name given to the layered str~ctures forming pegmatite 

units that diffe;r in mineralogy, texture, or both and tend to have a non­

concentric arrangement 1rTithin pegmatitie boo.ies·. Banding in a pegmatite 

may divide the body either across or along the strike. Several distinct 

ty1::>es of banding are recognizee. in the c.tt.mrtz Creek distrid~, . 

Banding varallel to strike.--Peg1natites in '\vhich banding is parallel 

to the strL~e and dip of the body are called layered pegmatites (fig. 11). 

The distinct band.s or layers are mappable units of definite mineralogy or 

texture and are not repeated. The layered pegmatites commonly consist of 

several tabular units vlhose 90ntacts are approximately parallel to the 

hanging-wall and foot\~11 sides of the pegmatite. Th~se layers differ 

from zones in that there is no repetition of units on the other side of 

·,_ 



the pegmatite. P~gmatites compo_sed ,of . tvtq _ laya_r~ : are .-~~ · f~r· :the 
·.: ·. ;:= ·--. ' ,._ ~ ·'": ·~-, 

mon tiPe in this district. These units ~oifuno~t-} e.xt~l}~ . t:he.·:<.:~·nti~·t3 ·1 .ength 

of the. :pegmatite and are from 1 to 30 feet thic]to T~s tY,p~. of i: ba.ndi~:: is 
.· .... . 

confin~d to ~arro~. len~icula;r. and lenti'cn~~-1?.r~D:c.lii~g p~~tit~s _or to . a 

narrovi lenticular part of irregular pegnia.tit~et~i:' ... It \·· ~s •• no~ _.:fou.Il:q:i.,in thick 
'.·. 

parts o~ irregular pegmatite~ or 9Val _ p~~at~~-~~· :':'~~e q4~~i~c~;:;.,'fPP~~ -~-·and _ 
lo\'Ter units in many of the·se .layered pe~ati1(~~- ca~::'be disting\iished. .. ·ln · · 

. - . . . -·, .· . ·. ;. -'_'., ,. . 
.,. . -. 

only certain lJ~rts o~ the body and merge aJ,qng -st.:r£;k:e iri;~~~ · a :sipgle:.:¥t. ·~ · · 

Where two layers merge, or teleS(}Ope, . the U:;nJt fo'rmed]:~.~ th:e ·pulk COmpO~i­

tion of the two comb.ined layers and a _ textUr~ i~1fermea.i<ite be'tween ~ ~bat of 

the upper and lower layers. In pegmatite ~o • .548·, for: e~l?~~, an upper .. 

layer• consisting of perthite .(50 I>~rcent), qu.at"tz (33 ;~er·ce!ft), ., ~lbit·e 

(15 percent), and muscovite (2 pe~cent), and a lo\~_er,·. layer' consisting , of 

albite (74 percent), quartz (20 percent). perthite- (~ ,·~erc~rit), and mus- _­

covite (3 percent)' become progressively iess ; d~stil'lct to the south and 

finally merg~ into a singl-e unit, consisting of albite (63 per~ent), quartz ~ 

(20 percent)$! pert·hite (1.5 percent), and ·nru.sc6v:i.te (2 percent) • . 

f3!3-nding across strike•--Many pegmatites are banded acros_s. . :the strike · 
. . . 

into t'tvO 9!' more mappable units differing in .mineralogy, texture, or both 

(fig. 12) tt These are designated as pegmati.tes showing var~at~9n i~ conrpo~· 
'· . 

sition along -strike., . Banding ac~o ss strike resul:t;s in· two or· more pegmatite 

units that have their contact at an angle to, !atp.er tl:la!l p~rallel to. -tpe 

strL"I{:e of the pegmatite units. In such pegmati tes the bands occupy the~ 
' . I 

full widt h of t he body" and are from 20 to .several h}liid.re~ ~.:f'e~t ~cross ., 

parallel to the strike of the pegmatite: body~ _;:_:: The · ~its:- ~ve the ' shape of 

vrhatever part o:f the ·pegmatite t.fiey occ~y; t$-s, ·oife unit:::·may-··9ccupy ' the .·. 
i . . . ' . . . . •'• . 

~short_, ~hin lenticular part . and ·another .. long, :, irre€;ular_, pUlbous part _' of a 
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. . 

pegmatite. Banding across strike bas been found. o~l~ · · ;.n lent.icular and 

lenticular-branching pegmatites and all such bodies contain either two or 

three bands (fige 12)~ 

Multiple banding~--Some pegmatites in the ~rtz Creek district are 

composed of innumerable very thin bands tbat differ in texture, mineralogy, 

or both& The bands are rarely, mappable on ordi~ry scales.. This tJ~-pe of . 

. banded rock bas been described as "line rocku in the Pala ctistrict, Calif .. .J · 

_} Schaller, · W., T., Genesis of lithium pegmatites: Am. Jour. Sci., 
.5th ser., volo 10, p. 273, 192.5. 

Line rock in the Qwartz Creek district is characteri~ed by the repetition 

of bands of minerals from 0,.01 inch to 0.4 foot thick; the average thick-

ness is less tban 0.5 inch. ~; The banding in most places, as in pegmatite 

.No. 670~ is parallel to -the strike ~f the body, but in a few places it cuts 

across the strike. Line rock is found commonly as patches in a small part 

of the pegmatiteo No pegmatite with the exception of pegmatite No. 670 con-

tains more than 1.5 percent of line rock, and most of them contain less ·Ghan 

·1 perc·ento. Line..:.rock..;.oearing pegmatites, therefore, are not classified 

separately. 

Line rock is most common in albi-te-rich p~grnatites where the most 

obvious banding is caused by layers of garnet ~nd muscovite as much as 

one-quarter of an inch thick (pl. IX, A and B) .. Layers o:f fine-grained 

albite-quart.z pegmatite are interspersed_ with coarser layers of perthite­

qua:rtz-albite pegmatite (a half inch to about 4 inches thick). The layers 

of perthite-quartz-aib~te pegmatite are lenticular and usually pinch out 

· \vi thin short distances.. Other layers may occur above or below t ·o form an 

echelon pattern., Rarely the albite-q·u.artz pegmatite forms the lenticular 

units in line rock. The bano.ing may end abruptly against large crystals or 
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Plate IX 

A. Line rock in the lower part of pegmatite No. 670. 

• 
Fine dark layers are small brown garnets • 

B. Line rock from pegmatite No. 461. Black lay-ers are 
garnet and muscovite and white lay-ers are mainlJr albite 
with a little quartz. ~ 

GPO 82-8ooo49 
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an aggregate of minerals (fig. 14). Line rock is most common adjacent to 

the walls of the pegmatite, especially on the footwall side. Thin layers 

of garnet and albite were noted terminating abruptly against euhedral 

perthite crystals in several places. The perthite is veined by albite 

along fractures and ~ns either entirely crystallized or at least partly 

crystallized before all the albite was depositedo Thus~ the perthite is 

not a late mineral which cut off the layering, but rather a buttress against 

\'lhich the layering stopped$ The arrangement of g~rnets and micas in 'bands 

suggests at least local movement of the pegmatite magma with rapid minOT 

changes in composition so that first one mineral 1vould be CT'iJStallizing 

and then another. Thus a row of garnets might be formed in an area of 

movement up to a projecting pert hi te CT'iJStal, vlhich would either turn the 

current or deposit a row up to its side and another along its tope This 

row on top might be swept off j,.ts more eA-'I>osed position vThere narrowing of 

the channel caused the current to be swifter, or it might be incorporated 

into the~erthite upon further growth. The alte~ting lenses of perthite-

quartz-albite pegmatite in fine-grained albite-quartz pegmatite suggests 

~oned multiple pegmatites.. They might have been formed by crystallization 

from lenses of trapped liquid. -· 

Line rock is common in many pegmatites in other areas: the Crystal 

Mountain district, Colo .,_), the Middleto\m district, Conn .. , the Pala . , .di~sctlf~~t~;·~~ 

_/Thurston, W. R~, Personal communicationo 

Calif._/, the Eight Mile Park district, Colo._/, and the Bridger Mountains } 

_) Schaller, We T ~ , op.. cit., pp ~ 272-273,. _ . 
---:J Heinrich, E. W., Pegmati tes of Eight · Mile Park., Fremont County, 

Colorado: Am~ Mineralogist, vel. 33, pi' 4l..JB., 1948. 
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clistrict, 'Vlyo, _/ 

_) McLaughlin, T. G .. , · Pegmatite clikes of the Bridger Mountains, 
Wyo1mng: Am~ Mineralogist, vol3 25, pp. 62-63, 1940. 

Fracture fillings 

Fracture fillings are tabular bodies that extend from inner units into 

outer units of the pegmatite~ In places they connect directly to the coreo 

Fracture filling units are common in pegmatites of the Quartz .Creek 

district but are usually small; many are only a few feet in length. Most 

of these "t.Ulits are only a minor part of a pegmatite, though there may be 

several in a single pegmatite. Discontinuous core segraents and fr~"cture 

fillings are difficult to distinguish in some . irregular pegmatites~ 

Most of the fracture fillings are coarse-grained and consist predom-

·ir~~~~!Y.Ho:f perthite and quartz, or quartz pegmatite. In pegmatite No., 1096 

a fracture filling of massive quartz extends from the core across the wall 

zone .. 

Replacement rmits 

No mappable replacement units were found in the pegmatites of the 

Q,uartz Creek area, although there are several places where small areas were 

replaced along fractures. Replacement units form by the replacement of 

pre-existing consolidated pegmatite with later materiaLs. The interaction 

of two minerals or of a mineral with the rest solution during the process 

of crystallization is not considered as replacement in this paper~ The 

embayment of one mineral by another and t'he filling of small fractures 

have been given as .criteria of replacement, but these textures also can be 

formed if an early-formed mineral is corroded by the rest solution and 
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subsequently coated by a later mineral. 

The criteria used to distinguish a rei>lacement body are, therefore, 

the presence of relic textures or structures of the pre-existing rock that 

indicate essentially complete consolidation~ Where a pegmatite is not 

zoned or where no pre-existing textures or structures remain it may be 

very difficult to recognize a replacement bo~. 

The interaction of one mineral on another onring the crystallization 

process is more pronou.:.n.ced in pegmati tes than in other igneous rocks be­

cause of the laxge grain size of the C~Jstals which magnifies the embaying 

of one mineral by another and the long crystallization period c_~used by 

the presence of volatiles. Thus, a crystal of one mineral may be partly 

or completely gro1•rn before the equilibrium in the solution will permit a 

second mineral_ to start crystallizing& This crystal mey form around the 

first crystal, gro\'J out from it or, in the ne\'J eqn11.ilibrium, the first 

mineral may be soluble ano. ma,y be replaced by the second. Evidence of 

this sort does not proye or disprove the presence of a replacement unit •. 

An excellent example of muscovite selectively replacing perthite and leaving 

narrow albite stringers of the perthite intergrowth unreplaced, is illus­

trated in plate VIII,B. The pegmatite was essentially homogeneous and 

sho'tvS no evidence of a · separate replacement body. 

Types of pegmatites 

Pegmatites may be divided into homogeneous and heterogeneous pegmatites. 

The homogeneous pegmatites are simple aggregates of feldspar, quartz, and 

accessory minerals which cannot .be divided into contrasting units on the 

basis of mineralogy and texture. These pegmatites form the great bulk of 

pegmatites in many . regions, such as the Quartz Creek .district, Colo " , 

Black Hills region, Se Da~., Spruce Pine district, N. Co_/, and the Crystal 
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Plate VIII 

• 

• 

• 

A. A thin zoned pegmatite with an albite-quartz wall 
zone and a quartz core (grey) • 

B. Replacement of perthite by tine-grained muscovite (black). 
Note the unreplaced albite lamillae of the perthitic structure 
in muscovite • 
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_}Brobst, D ~ A~, Per$onal commm1ication. 

-----.---------------...,..------------~- --- ·-· ·-· · -·----· · - ·---. ~-------~~----

l~ountain district ., Colo .. _} Homogeneous pegmatites commonly form relative-

_} Thurston, W .. R .. , Personal corm1mnicat ion .. 

ly small cl.ikes and rarely contain minable concen~rations of economic min­

erals e Because they lack the economic and rarer minerals, they lt..ave re­

ceived in the past little consideration by mineralogists and geologists ~ 

Most of the pegmatite literature is devoted to descriptions of pegmatites 

containing the rarer minerals a Recently, hO\-Tever~ the U., Sf\ Geological 

Survey has undert:aken regional mapping of pegmatite districts in South · 

Dakota, other parts of Colorado ~ North Carolina, and Connecticut--similar 

to that described in this report--that should result in obtaining a br9ad 

knowledge of the character and distribution of all types of pegmatites 6 . 

This -vwrk may yielc1 the nmch-needed data required to understand the rela­

tionships of homogeneous and heterogeneous pegmatites . 

Heterogeneous pegmatites are those that can be divided into c1ifferent 

rock u.:n.its on the basis of mineraiogy, texture" or bothQ 

Homogeneous pegmatites 

Homogeneous or one-unit pegmatites form the great bulk of the peg~a­

tites in the ~rtz Creek districto Out of more tban 1,800 pegmatites , 78 

percent are homogeneous or 11unzo1:1ed1.i •.. Homogeneous pegmatites occur as 

lenticular, lenticular-branching, oval, and irregular bodiese Only a few 

of the larger irJ;egular pegmatites are zoned; they contain one or more clis­

continu?us cores , . Examples of homogeneous pegmatites are sho\-Tn in figures 

2, 3, L~, 5~ and 6. The dominant minerals are :plagioclase, quartz, and 
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perthi telt :t.Iost of the pegmati tes contain as much as 2 percent of one . or more 

of the follm'ling minerals: muscovite, garnet, biotite,. and mElt,oneti te. 

Beryl and tourmaline are present in some pegmatites but constitute only a 

small fraction of 1 percent. 

Heterogeneous pegmatites 

Zoned pegmatites.--Zoned pegmatites form roughly 14 percent of the 

]Jegmatites in the area (f.:ig~~ ? anct io); most have only a core, a wall 

zone, and a narrovr boro.er zone. Most of the border zones in the Qt_t.artz 

Creek di~trict are only a fraction of an inch thick and are cooling 

selvages. Ot•ring to their thinness they were mapped 'tvith the v.rall zones. 

The mineralos"Y and texture of the v.rall zone . usually resembles the 

homogeneous pegmatites in the immediate vicini~y. The core, except where 

the wall zone is predominantly graphic granite~ is commonly coarser grained, 

Gnd contains more perthite, or quartz, or both, than the surrounding wall 

zone. Cores consisting only of massive ~uartz are very common (pl. VIII, 

A) in t he northt.·restern J;>art of the distri ct. Cores o:f perthi te-q_uartz 

pegma-t i t e also a r e common. There are 14 pegmatites consisting of a vrall 

zone and a core ~ that have cores of cleavelandite-q_uartz, or cleav~landite-

lepidoli t &--q_uart z pegmatite. These pegmatites include the :Bazooka, White 

Spar No. 2, and the Brown Derby No. 2 and No. 3 pegmatites, that have been 

describea_ previously by Hanley, Heinrich 0 and Page _/. Not all the 

_/Hanley, J'. 13~, Heinrich-, :E. W .. , ana_ Page, L. R., Pegmatite in­
vestigations i n Colorado, Wyoming~ · and Utah: U .. S. Geol. Survey Prof. 
l;>aper 227, pp. 66-68, 71-?L~ , 7?-80, 1950. 

lepidolite-bearing and cleavelandite-bearing pegmatites are zoned pe~na-· 

tites; these minerals are also found in small homogeneous pegmatites, 
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layere~ pe~natites, and pegmatites which vary in composition along their 

length~ The cores in small pegmatites may form a large proportion of the 

negr~tite (No. 267, fig. 10), but in large pegn1atites they usually make 

up 1 percent or less of the total rock (fig. ?). Pegmatites having an 

intermediate zone B-S well as a core ana_ a wall zone are rare. Qnly 7 peg-. 

Elatites in the Quartz Creek distl"ict contain intermediate zones. In 5 

1)egmatit~~s this zone consists of muscovite-albite peg,"T!latite surrounding 

one or more small discontinuous cores. 

The ~rtz Creek district has few \'Tel:].-zoned pegmatites. Those vrhich 

are zoned commonly consist of only a wall zone and a core. The core units 

are us'lJ.ally irregularly distributed, discontinuous seg'ID.ents, and constitute 

only a small part of the pegmatite$ Judging from the sizes and distribu­

tion of the core segments only a small propor~ion of pegmatitic liquid 

remained after consolidation . of the tvall zone.. This crystallized in scat­

tered areas as core segments. 

Layered pegmatitese--Layered pegmatites make up approximately 7 percent 

of all pegmatites in the Q;lartz Creek district., Layering i 's most common i~ 

the thin dike-like lentic1J.lar and lenticular-branching types of pegmatiteso 

Layering is not common in large irregular pegmatit·es, although a ~ew of 

the . thinner irre~iJ.lar bodies are layereo .• 

Host of the layered l;et;,·rnatites contain a perthite-rich han~ing-t•Tall 

unit and e..n albite-rich foottvall unit (fig., 11). As an example, pegmatite 

:!:To. 68.5 (pl-,. II) on . the north side of Wo<;>d Gulch has a hanging-w-all unit of 

albite (30 percent), quartz (20 percent), perthite (48 percent), and musco­

vite (2 ~ercent) and a footwall unit of albite (6.5 percent), quartz (1.5 

percent), perthite (19 percent), and muscovite (1 percent), In a few 

pegmatites the banging-tvall unit bas more albite than perthite but this 

unit al1rrays contains more perthite than the :footwall unito Pegmatite No. 
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1363 (fig. 11 and pl. II) is the only body that contains a higher pro-

portion of perthite in tnihat is believed to be the footwall unit; this 

pegmatite~ hmvever, is nearly vertical (81 degrees). The texture of the 

hanging-viall unit is coarser tban that of the footv1all unit, because 

perthite ·tends to form larger crystals than albite. Perthite forms in 

grains 0.5 to 3 -~nches in diameter and albite forms in grains 0.06 to 0.25 

inch in diameter. In the albite-rich units the Quartz grains are about 

the same size as the albite, but in the perthite-rich units they are near-

ly as large as the perthite. 

Layered pegmatites with a perthite-rich hanging-wall layer and an 

albite-rich foot1rvall layer have been describeo_ by Schaller _/ in the Pala 

~ Schaller, _ W. T., The genesis of lithium pegnatites: Am. Jour. 
Sci. 5th ser., vol. 10, pp. 271-274, 1925a 

distr.ict, Calif. 

The concentration of perthite as hoods in the upper part of zoned 

11egmat~tes is common in Irlfl ... ny districts, for example, the Keyes No. 1 peg-

matite, Orange, N. H~; the Wo Te Foster No. 1 pegmatite, Shelby, N. C., 

the Pal;l"mo Noo 1, Grafton Cotmty, N. H., the St;ricklano_-Cramer pegmatite, 

Portland, Conn.; ;- the Beecher Lode, ThJke Lode, Etta, Da.n Patch, Hugo, and 

the Bob Ingersoll Dikes No~1 1 and 2 of the Black Hills, S. Dak, _/ The 

----------------------~----~------~------~----------------~--~--~-

_j Cameron, E .. N8, Jahns, R. H., 1J!cNair, A. :H., andPage, L. R .. , In­
ternal structure of granitic pegmatites: Econ. Geolog-y, Hon. 2., pp. Ll4-4-5, 
Ll-8' 1950 .. 

perthite-rich hanging-wall layer~ in pegmatites of the ~rtz Creek dis-

trict appear to be the extreme development of perthite-rich hoods in thin 

lenticular bodies., TvlO . of the lepidolite-bearing :pegmatites, pegmatite 
I ... ,. / 

Noa 306 (Opportunity Noo 4 claim) and pegmatite Noo Llj2 (the Brmm Derby 
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I I 
No,. 1) are layered.~ Pegmatite No .. 306 consists of e-n upper albite-quartz-

:pert hi te . unit and a lo\ver cleavela:nd.i te-q_uartz-le~;i;:~l!)Ji te unit n 

Derby No. 1/pegmati te contains at least eigh( c1ifferent units. 

The Brown 

Hot 2..11 Qf 

these are present throughout the pegmatite and some form lenticular pods. 

The Brov1n Derby is ctescribed by Hanley _) as having a border zone~ wvc..ll 

_j Hanley, Je J3 11 , Heinrich~ Z10 "t·T~, and Page, 1'1> R .. , Pegmatite in­
vestigati~s in Colo~do, ~oning and Utah: U. S~ Geol~ Survey Prof~ 
Paper 227 ~ pp~ 69-71, 1950~ __________________ _:.:... ___________ _ 

tl 
zone, possible intermediate zone, and a compound core of three different 

units. The BrovJ'n Derby has more mappable units than any other' J?egmatite 

in the region. Nany of these layers are found in only : : ce:t't~in parts of the 

dike and merge along strike \vith other units f) The central part of the .unit 

has an albite-quartz \vall zone on both hanging-v.Tall and footv-rall sides, 

but to the north the 1.-Jall · zone on the banging-1vall sicle disappears and the 

pegmatite becomes a layered pegmp.tite. Other layered pegmatites probably 

are incomplete~J developed zoned pegm~tites~ 

The layer;ed pegmatites are most ab-tmdant in (1) along the r~Cl.ge just 

south of Q;uarp:z Creek in the south'toJest ern corner of the distr:tct, (2) in 

the vicinity of the Bro\'vrn Derby mine~ and (3) along the western side of Big 

Gulche Layered pegmatites are sparsely scattered among other types of 

pegmatites in the first two areas . but are the dominant type in the third 

area. The layered type is almost absent in other areaso The distribution 

of the ·layereo~ pegmatites suggest~~ that .their development is controlled by 

a particular set of conditions. The country rock in these areas is horn-

blende gneiss as in many areas that are void of layered. pegmatites~ The 

conditions under which these bodies cooled and crystallized probably con-

trolled their formation. The original composition of the pegmatite liquid 
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may have been important , but probably was ~ot the 'controlling factOJ:' i be~ 

cause there litre ·a.ifferent mineral as .9~mblc;tges i.n .•,layer~·d pegrnatites'! and :. ·. 

becau~e many unlayered pegmati tes are identical-. to layered o.nes in mine~~ 

alogv • . The posqil)ility.'Qf thy J-ay.~;>s ,bet~ :t:~~~d lj~p;-~~eme.nt ~cof ~~~.;. S~i(~~ 
existing pegmatite ~ather than by differenge ~~}S~j~ikli~j;iqn .hlstq~r. < t.'_":. · 

. has been considered, but most of ·the per~;hite:;:i~ iri. :well~t'ormed': crys,t~is , . ·.t~f: .. ·· 
surrounded by later aibite and . ~w •. ·· The '~~t~l~-~~~~ft,~y t'~~~ghif~' ' 'cf'\:v ' 

. t:-; 

embayed and are not cut by veinlets of other:: .miner~is e: ~The £a.cts th,S.t 
" ,! ~ : ' ::·· •• :_,~:-:-.; • • ! 

· the. perthi te layer , "''ith only one possible e:x:ceptiop., iS. ::-qn to.p,· th;~~ ~- the:'-
--- ~-- . . . ·, . • .,. -~;~,::/ ' . 

contact betweeJ;l the -t-vro layers is grad.ationf.\l. ~ . ~nd~>~)la(;~th,e· . ~~yers .may < 
-~ ·.·':':- ~~ 

. . 

.telescope gradually into a homogeneous unit· do · n,ot .. se~!4(to fit i;he .Pict'ure 
: . ;:..~ .. _ : 

. of _. irregular replaC?ement o 
. . . 

. Pegmatites sho11>1ing variat:i,on in composition alopg strike.11--About l . 

percent of the_ pegmatites have more. than one unit ~· vvhere t~-~. ·mineral com-· 

position of . the 't;llli t changes along the length ·rather . t~n ::·-across · the peg-
. . . . . • , .. 

: matite . (fig ~.· 12Y~ . ' In . some ieni;icul;:\r-branchin:g pegtaatite's $< , eac.h bran¢h has · .. '\.:. 
. . . .- ·· . • . 

. . 

a different mineral assemblage ~ In lenticular·. pegmati te·s one end may pe · 

of one mineral composition and the opposite end t~e , otWr,; or ~he .cetitet ;·of ·: 

the pegmatite may be ,of one J!lineral coinPoEri~i(l:n ~,<1,]}~~~~~ ;t Mf:f~;i;k~ ,;;,,,, 
.... mi!leral composition. In a fe'" pegmatites 9lt.~ paz:t· ~y-_::. qgii,t~.n.:·a c.o~e in'. ::> · · 

addition to the layers aero s s the pegmatite,. ' · · . . -.,.; ~·i:5• " .·• ';'":i':f_,,J:;~~f:'·,.~,, 

.. , · .. perth::: . ::~:t a::::::::t i:~~:o:~:e:':·tn:::i~t:SJ~}~[fur1Jti~~~~~~';),~{\.. ,; 

. Oranching cleavelandi t e: a~d lepidolite-bearing IJe~a tf~es 'dn the, o;POlC~:-
tunity No (' 1 clai~- - (~o ... 209, ·-213 ·,. 2·14, 215 ~. and2l6} ;.·~.e .• ~:f .:'·~thfs· ~::·~ypeU:}:~: 

. . ' >. :. : ·. . .. ' ·. : . H.: . .· • ~· ... :., }: .. :.:> ·· ... . :;·,J··i·i"::i;t:}/.:~ ,'(' ::~· H~\·:.' * ~: .. ~-~?·:~~- .· 
Pegmati tes. shov.ri:hg .: variation ~ in: composit''i9ri al-9),\g $t~'~k~ a~.~ : i~· <,"'':t~~~:~,;~~-

_lenticular, and lenticula'f'-"branchin€; pegmatitE>s and,, •• ,i~ .~. ~ :rep'~;.. , 
-- ; o ~- ~· 

. :- ·~ . . ·.- _. ; 

' ·--)::> ~,~11~ ll1Ultip~e . i~.iact· i~~s . of_:J?:egmati~·e . lfquid.:.:-'·~·):: 
. ~:-: . , ' . . ·• ' ~-

"·,~ . 
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Multiple pegmatiteso-=Mllltiple pegmatites are formed by multiple in­

trusions so that the walls of the pegmatite formed by the second injection 

are tangent to that of the firsto Thus, the various units have strikes 

which trend within a few degrees of one another. Branching and irregular 

pegmatite bodies may be the result of multiple intrusion of two or more 

pegmatite liquids into the same spoto In general, adjacent pegmatites 

probably are derived from liquid fractions of the same granitic magma and 

may be expected to consist of the same minerals in approximately the same 

proportionso It may be difficult, therefore, to distinguish between a 

branohing and a multiple pegmatiteo There are in the Quartz Creek district 

two pegmatites that have been formed by two separate injections of pegma-

titic liquidso Pegmatite Noo 251 is a lenticular=branching body with a 

wall zone and a ' thin core in each rranch (fig. 13)o The two branches join 

near the north end, and inst.ead of the cores joining as cores do in a 

normal branching pegmatite, there are two parallel cores at the junction 

showing that it is a multiple pegmatite formed at slightly different times 

by two different injections. Pegmatite Noo 216 on the Opportunity No. 1 

claim is a north-trending albite~quartz=perthite pegmatite, which is cut 

by a northeasterly-trending body of perthite=quartz and cleavelandite­

quartz pegmatite (fig. 13). The north=trending part of the pegmatite mass 

is older than the northeasterly=trending branch. Though this pegmatite 

resembles a multiple pegmatite in that it is formed of two separate in= 

jections, the cross-cutting relationship proves it to be an earlier peg-

matite cut by a later oneo 

Mineralogy 

A total of 27 minerals has been found in the pegmatites of the Quartz 

Creek district. Perthite, plagioclase, and quartz are the essential min-
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erals and form from 95 to more than 99 percent of most pegmatites~ Only a 

very fevr pegmatites have units rich in muscovite, and this mineral cannot 

be considered an essential mineral of the pegmatites ~~f&;.;;;lthis dist.rict ~~ TJ+e.·· 
·;r*~-~ ··· ... : 

common accessory minerals are considered to be tho.se found in more tban 10 · 

percent of the :pegmati tes ., ;,:!f;J ~lg.~se minerals, . in order of their frequency, 

are: muscovite, garnet,. biotite, magnetite, and beryl~ The quantity of 

these mineral~ in any particular pegmatite is small; muscovite commonly 

ranges from 0(!5 to .3 percent ~ garnet, 0"5 to 1 percent, biotite and .magne-

tite, less than 1 percent, and beryl, a few small crystals .., 

The other 19 minerals are found in less than .3 percent -of the pe~ 

tites of the district and are considered as rare accessory minerals. 

They also commonly amount to only a small fraction of a percent of the 

pegmatite. Table 3 lists all the ~ ·accessory minerals giving the number of 

pegma.ti tes tvhich contain thes~ minera+s and the percent of the total pegma­

tites in v1hich they are found. 

.. 
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Table 3o--Occurrence of accessory minerals in the pegmatites of Quartz 
Creek district 

.. 
-· NUmber of pegmatites . Percentage of pegmatites 

1'-fi n·tll!'al -- in which mineral exarni.ned (1~803) in wliich -· was observed mineral was obs·erved 

!Muscovite 1~058 57.~9 
~arnet 965 52o9 
~gnetite or martite 422 23ol 
!Biotite 357 19o6 
~eryl 232 12o7 
~ourmal:.ine 48 2ob 
~olumbite-tantalite 29 1.6 
~onazite 23 lo3 
i..epidolite 17 Oo9 
Microlite 13 Oo7 
Chlorite 9 Oo5 
Topaz 8 Oo4 
Gahnite 8 Oo4 
Samarskite 7 Oo4 
Epidote 3 0.2 
Apatite 3 0.2 
Fluorite 2 Ool 
Spodumene 1 Oo06 
Amblygonite · 1 Oo06 
Allanite 1 Oo06 
Lithiophilite-trithylite 1 Oo06 
Betafite 1 Oo06 
Chrysocolla 1 Oo06 
Unknown 1 Oo06 
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Plagioclas~ 

Plagioclp.se occurs in a~l pegm.a.tites of the Quart~ Creek district 

and is the dominant mineral in most of themo It may fo.rm as ~ch as 

90 percent of all types _of structural or mineralogic unitso The 

plagioclase occurs in fine-grained sugary aggregates of equigranular 

grainsj and in coarse platy ct~stals (cleavela,nai~e) o Cleavelandite 

has been found in 28 pegmatit~' in this district o Where used in this 

reportj the term plagioclase r~fers only to the' typical granular for~~ 

and the term cleavelandite ref$rs to the platy formo Plagioclase 

commonly is abundant in (1) homogeneous . pegmatites, (2) wall zones of 

zoned pegrnatitesj and (3) footwall layers of layered pegmatiteso These 

units may contain more than'J1 98 percent plagioclase and quartzo Cleave-

landit~, on the other hand, is restricted for the most part to central 

parts of the pegmatite~. 
I . 

'Ih~ plagioclase ranges in size· from. less than Oo00.3 - ipch to abo;ut. 

1 o 5 inches across; _ the aver*age size is a. bout 0 o 12 inch·o Crystal shape 

is usually not · discerni~le, but tll~ · eleavage surfac~s commonly are 

curved or warpedo ~inni'rg is vi~ible only on the. large pieceso 

Pl~gioclase is found in graphic intergrowth with qll:a;rtz in a few 

placeso Most of the plagioclase is white, but cream-colored, brownish, 

and pinkish shades are commono ':rqe plagioclase: Ioe.•ll~" :c~sembles the 

perthite in color, but can usually be distinguished by the warped 
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surfaces, twinnipg lamellae, l~ck of perthitic structure, and to a 

lesser extent by its· occurrence in finE!· aggregat~s. 

Cleavelandite is found in thin pl~tes 0.003 'to 0.006 ino~t thick 

and 0.5 to 4 inches in maximum dimension. The average plate is 

approximately 2 inches long, 1.5 inches wide, and 0.04 inch thicko 

The crystals are white arid senii~transparento ·'The surface of the 

crystal is wavy and twin lamellae can be seen along the edges. 

The lowest index (~) from the (010) cleavage flakes was 

determined on 439 specimens of plagioclase apq on 17 specimens of 

cleavelandite from the Qua~z. Creek district. The inqex of ·the 

plagioclase ranged from 1.527 (Ab99An1) to 1;541 (Ab74An26) and of 

th~ _cleavelandite from 1. ~2S (Ab,97An3) to 1. 530 . (Ab95An5)_ o T;te. 

pl$-gi~cla~e has an ave.rage <!Jf 1. 5~2 (Ab9_3~7 ) -~nd cleavelanc:lit~ 

lo 5:a9 (Ab96An4) o The plag~o.clase ranges from ~qdic albit-e to 
' ' -_, -

calcic oligoelas~, and the cleavelandite is -a sodic albite .. Taple 4 

gives the results of these determinations, the type of country rock, 
I 

and the type of pegmatite qr pe~tite unit from which each specimen 

was taken. 
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Table 4. --The range of r efr active index ( N~1 ) of pl agioclase and cleavelandi te f rom al l t ypes ' of pegmati te uni t s 
in the Quartz Creek di s tr i ct and it~ relation to diff erent t ypes of country rock. 

Country rock 
i 

Number of determinati ons and refractive 
index (N~1 ) of plagioclase 

Type of pegmatite 
or pegmatite unit 1.527 1.528 1.529 1..530 1..53:l. 1.-532 1..533 ). .,534 1. .535 l. 5J6 1. 5-37 1.5-38' 1.5.39 1. 54o 1.541 

Horn9tende gneiss 
and tona.li te 

Homogenous pe~at 1te 
Zoned pegmatites 

Wall zone 
Intermediate zone{s) 
Core 

L~ered pegmatit es 
Lower layer 
Median layer 
Upper layer 

Pegmat ites which change 
in composition along 
stri~e 

Fracture filling 

Granite and hornbl ende gneiss 
or tonhlite 

1 

Homogeneous pegmatites 2 
Zoned pegmatites 

Wall zone 
Core 

Layered pegmatites 
Lowe.r layer 
Med~an layer( s ) 
Jpper layer 

Pegm~tites which change in 
composition along strike 

16 

2 
1 
2 

1 

2 

3 

l 

1 

41 

25 

5 

6 
1 
7 

10 

2· 
1 

2 
1 
2 

1 

39 

11 
1 
5 

3 
1 

5 

1 
1 

9 

2 
2 

1 

2 

3 

l l 

9 
1 
1 

1 

1 

6 

2 
3 

2 

1 

1 

11 6 

2 

1 

1 

1 1 

1 

8 4 10 5 2 1 

2 

1 

1 

1 1 

1 

1 

1 1 

Number of det er minat i ons 
and refractive index (~) 
of C"leavelandi te 

1 

1 
6 

1 

2 

2 · 

1 

1 

1 



Table 4 .--The range of refractive index (~1 ) of plagioclase and cleavelandite from all types of pegmatite units 
in the ~uartz Creek district and its relation to di ffer ent types of country rock. --Continued 

Country rock 
Type of pegmatite 
or pegmatite unit 

Fine- and coarse-grained 
granite 

Homogeneous pegmati te_s_ 
Zoned pegmatites 

Wall zone 
Core 

~artz monzonite 
Homogeneous pegmatite 
Zoned pegmatites 

Wall zones 
Intermediate zone(s) 

Layered pegmatite 
Lower layer 
Upper layer 

Country rock unknown 
Homogeneous pegmatite 

6 9 

1 1 
1 

1 

Number of determinations and refractive 
i ndex (~) of plagioclase 

9 5 10 1 1 

1 

1 4 7 

3 
2 1 

1 

19 12 

2 

1 
1 

5 

1 

Number of determinations 
and refract ive index (~1 ) 
of cleavelandite 

1 
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The refractive indices of plagioclase were determined for all internal 

units in each beryl-bearing pegmatite and for a s-elected number of pegma-. 

tites in each type of country rock 8 The refractive indices of the plagio-

clase in pegmatites with the hornblende gneiss and tonalite wall rocks 

averaged 1 .. 530, and those in. the quartz monzonite averaged 1.538. Re-

fractive indices of plagioclase in pegmatites from the hornblende gneiss 

near quartz monzonite are in the same range as those in the quartz monzon-

ite. The refractive indices of plagioclase in pegmatites decrease from the 

quartz monzonite area southward; the difference appears to be control+ed by 

the regional distribution rather than composition of the countr.y rock. 

In the zoned pegmatites of the Black Hills _/ and other districtsJ_/ 

_/ Page, L~ R~, ~t al .. , p~gmB.tite iJ?.vestigations, 1942-194-5, Black 
Hills, South Dakota: U. S. Geol. Survey Prof. Paper (in prepaxation). 

_j Cameron, E" N., et al., op. cit., p .. 99, 1949., 

a systematic variation in the plagioclase has been noted from zone to zone 

with the anorthite content decreasing toward the core. Most pegmatites in 

the Quartz Creek district do not have the well-developed zones but when 

zoned show a rather large wall zone with scattered core segments. Table 5 

shows that there is not much ch.ange in the indices of the 17 pegmatites that 

are composed of just wall zo~e and core; eight showed no change of index, 

five .decreased slightly in index (0 §001 to 0.002) from wall zone to core, 

while four increased in index (0.001 to 0.006). In t\nTO ~Tell-segregated 

pegmatites with intermediate zones there is a decrease in refractive ~ndex 

of 0.005 towards the core, indicating _a decrease in anorthite content~ 

which is in accord with previous work. In a well-segregated pegmatite the 

plagioclase probably will tend to show a systematic c~ge of anorthite 

content toward the center; but when the zoning is poor, the plagioclase 
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will either have the same composition or have erratically distributed 

values ~ 

Table .5 8 -~Lower refractive index (N~1 ) of plagioclase in zoned pegmatites. 

·-. --· 
~t~~~i - of plagioclase NCII.l of plagioclase Pegmatite No .. N~1 of plagi oclase 

'Cnl. II) in wall zone in i ntermediate zone in core 

174 1 .. .529 1 1) .528 
279 1 • .531 1 ., _529 
289 1 ~ .529 1 -530 
Lr.51 

I 
19.529 I 1.529 

4.53 1 • .529 l t> .529 
454 1 .. .529 1 ~ .529 
4.5.5 1 ~ 5 29 1 .. 529 
4.56 l ,:'{; 29 l e.529 
53.5 1 . 5~.5 1 ,. 529 
.536 1 ~ .528 I 1 ~ .528 
674 1 • .531 1 • .530 
847 1".533 1 o.539 
989 1 . 530 1.529 

1002 1. • .531 1. 530 \ 
1028 1. 529 l o_531 
1044 1 . 529 1 .530 
1202 1.530 1,_530 
1402 1 • .537 1 • .532 
1666 1 • .529 1 .. .529 

A comparison was also made between the refractive indices of plagio-

clase from the ha:p.ging-wall layer and the footwall layer of two layered 

pegmatites (table 6). As the hanging-wall layer is relatively rich in 

perthite and the footwall layer relatively poor, it was thought that this 

;, change i n the ~lkali content might be reflected in the :ratio of sodium to 

calcium i n the plagioclasee Of the eleven pegmatites investigated, six 

showed no variation in index and five showed an increase o:f OoOOl to 0. 002 

in index from the hanging-wall layer to the footwall layer o As the lim~t 

of accuracy of the index determinations is approximately 0 . 001:, the re-

sults show a negligible change . The concentrat ion of pe:rthite and thus 

the potassium content in the upper ' layer seems to .have little effect on 

the ratio of sodium to calc:Lum in the plagioclasea 

~ 
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Tc:.ble 6.--Lmver ref:rEctive inc1ex (~~1 ) of plagioclase in layerecl pegmat.ites 

no. N01,1 of plagioclase in 
han{';ing-vrall layer 

~1 of p1ag~oclase 
foot"tv-a11 laver 

270 
LIJ2 
433 
435 
462 
.548 
778 

1004 
10Ll-3 
110.5 
1172 

.__,...,. _____________ _ 

lo.528 
1 • .529 
lo530 
1.529 
1.529 
1.529 
1 • .53.5 
1 • .529 
1 • .530 
1 • .530 
1 • .529 

1 • .530 
le.530 
1 • .530 
1 .. .529 
1 . .529 
1 • .52i,..~ 
1 • .53.5 . 
1e.529 
1 • .531 
1,.531 
1 • .531 

A comparison of the :refractive indices of plagioclase in beryl-bearing 

e.na_ non-be!"J1-bearing pegmati tes (table 11) shows that both have a. 'tvide 

range anc1 that the non-bei'\Jl-bearing pegmati tes have more calcic plagioclase. 

Cle2Nelandi te occu.rs in CI'\Jstals conunonly ma.:.11y times larger than the 

J?lag:Loclase, has a flat :glaty crystal habit compared to more eq_uant gra ins 

of l':>lagioclase; anc1 is invariably 'tvhite or bluish wbite whereas plagioclase 

is vrhi te, yello"v'r, green or j~ink. These t\vO varieties probably clid not form 

LL~der identical chemical and physical conditions. Cleavelandite OCCLITS in 

20 peg,rna.t it es in the ~J.artz Creek district and has been noted in homogen-

eous ,. zoned, a ncl. layered pegmat i tes, and pegma tit es 'r.,rhich vary in composi-

tion along the strike. In zoned lJegmati tes it is founcl in the intermeo.iate 

zone in tr~ee places and in the core in sixteen~ The tendency for cleave-

lan&ite to form in the central part of pegmatites has been noted in other 

parts of Colorad.o _) and in other ciistricts in the United States _). 

J Hanley, J. E., et . al.; op. cit., p. 7, 19.50. 
~ Cmneron, E. N. , e t . aL, op. cit • , lJ. 58 , 19Lv9 • 

Cleavelano_ite has distinctive mineral associations~ In the ~rtz 

Creek district it is associa.teo_ vrith q_ua:rtz, lepicLolite, microlite, beryl, 
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topaz, columbite-tantalite, perthite, muscovite, ~arnet, and tourmaline~ 

14any of thes~ minerals a~e normally found with cleavelandite thou.gh the re-

verse is not always trn~. Cleavelandi te is associated 1-'rith lepidolite in 

lh of the 17 lepiclolite-bearing pegmatites, t~ith topaz in 8 of the 8 topaz­

bearing pegmati tes, and tvith ., rr<i\~~tf' in 12 of the 13 microlite-bearing 
·-.'· ·-e\ 

pegmatites. The association of cleavelandite vrith lithium minerals ancL 

some of t ·he rare accessory minerals has been noted in other clistricts. In 

the Tin £,fountain pegmatite, Custer County, S. Da'l<: • ., . cleavelandite occurs 

in the core associated 1.vith spodtunene, lithium mica, beryl, amblygonite, 

ca~siterite, columbite-tantalite, apatite, microlite, and pollucite. In 

the Harding mine near Dixon, J:T. r-Iex. _j cleavelandite in fracture fillings 

. _} Ada...rns, .J. ~v., Personal communi cat ion. 

·i ~ -;. 

is associated 'ltlith pur-ple nmscovite, microlite, and . slJOd~ene. In the 

Rutherford and Morefield pegmatites near Amelia, Va. _/, cleavelandite is 

_}Glass, J. J., op. cit., PP• 761-763, 1935. 

associated t-rith cassiterite, manganotantalite, microlite, and zircon. The 

regional distribution of cleavelaYLdite-bearing p~g'matites (fig. 20) show·~ 

the:.t tvith the exception of t·lrJ'O bodies, all the deposits containing cleave-

lanclite al~o contain lepidolite. or are adjacent to pegmatites containing 

lepidolite. This suggests that some of the elements common to lepidolite 

and its ass9ciated minerals may be responsible · for the formation of platy 

plagioclase. The elements that might promote the ~rowth of cleavelandite 

are litltium (in lepidolite, zi1111Waldite, amblygonite, and spodumene), 

:rubidium or ~~-:~j;um (in lelJidolite, muscovite, tourmalinet beryl, and 
I 

pol-lucite), and fluorine (in lep~dolite, fluorite, and topaz). Fluorine 
I 

is more difficult to evalD..ate be9ause it may be present as an essential 
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: !. . . ~ 

,. 

constitu ent , as in fluorite ~ topaz t or lepidolite_-; or?. ~ it rriay · occur un-­

_detected as a minor constituent ',-~n .other minerals su:c~ ~s. · muecovite by : 

substituting for the Olr . radical~ .Spectrographic analyses of ) oth cleave~ 

landite and albite from a number of pegmatite~ should be made to £ind 
.. 

·whether small cnum,tities of lithiu.m, fluorine, or oth~r elements are 

present in one type of plagioclase and not in another • · 

Perthite 

All the potas~ium feldspar examined in pegmatites of the Quartz Creek 

district was white, cream-colored, or pi!L1c pert hi te; no _ orthoclase or micro~ 

cline free of vein~like laminatd.ons of albite vms noted. T;he albite 

·laminae are thin, ro~p.ly parallel , ·and v1hite.., The albite is well twinned 

~nd the twinning is parallel in all laminae. The twin planes parallel 

the long dimension of the albite laminae and have the same orientation in 

a single perthite crystal. 

Perthite occurs in most pegmati tes and in so~e .tt .·is the predominl=mt 

,mineral. It is absent frc;>m some sodic-rich units, but forms as much a~ 93 

pe-rcent of per,thi te cores. Sodic-rich pegmatites commonly corit~in less :· t.~:n 

15 percent perthitet othl)r pegnta.tites a~e in , ll:.c~g'!l ~t- ~aphi~ ~~t~:( 
. . -· . . '.. . ~ 

Generally the perth;~e-rj,ch ·pe~tites are mo~t abu,ndan:tt ·i _n th~ -no;·~¥t~:~ --

part of the distr~ct~ 

All pegmatite units contain perthite~ but it is most abun~nt as . 

· graphic granite in homogene.ous pegzna.tites , wall - zop.~s ·9f zQ~ed p~tites. 

or a.s blocky pert4ite in cores of q~tz-perthi te pegriia.ti te$ · The la:rge~t 

perthite-bearing pegmB,tit~s 'in the district contain graphic , gr~ite·. · 
I ·. ·, ··:· · .. •· . 

tites. q:'he hanging-v.ra.ll unit of layered peginfl.tite~ ·is commonly rich i~<:>·;·:. · 
., :· ( ·;~_ ;' •· . 

p~rthite~ . 
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The perthite is in crystals a quarter of an inch to 8 feet in maxi-

mum dimension " The crystals are largest in cores vJhere they average 1 "5 

feet. Perthi te cr~rstals in the \·Jall zone or in layered_ and homogeneous 

pegmatites are 2 to 3 inches in size ,., In fine-grained plagioclase .... rich 

pegmat~tes the perthite crystals are smaller than in pegmatite·s \vhere 

:perthite is the dominant mineral ., Graphic granite crystals are froma 

half to 4 feet in length and average about eo percentperthite and 20 per-

cent quartz .. About a ton o:f graphic granite was crushed.,. quartered 1 and 

analyzed_/ ~ This analysis (table 7) _indicates that ·the soda ·is almosl 

_} A.t"lalysis obtained through the courtesy of C.,. A .. Wernlinger, Vice 
President in Charge of Operations, J3e;ryllium Mining Co .. , Inc " 

entirely in the albite laminae of the perthite .,. Normative minerals_/, 

_ J Wa.sh;ingt&nt- H. .~ S ~_, U. S, .Geol ,. Survey Prof. :P~per 99! PP~ 1162- -
-'1165 ., 1917. 

calculated from this analysis,-verify t-hat there is litt-le present other 

than quartz and feldspar and that the micro cline molecule is lr,.5 tim~s as .:-.',. 

abundant as that of plagioclase. 

Perthite form-s- blocky equidimensional cry-stals that are sur:;rounded and 

-veined by an aggregate of _ quartz, albite, and nru.scovite. ·rn most places_ 

perthite is the first ~ssential mine:val to crystallize, but rarely it ap-

pears to be later th8,fl some or all of .the associat-ed miner~ls_,. 
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Table ? .. --Chemical analysis J} of graphic granite from the J3ucky mine, 
~artz Creek district, Colorado 

Oxide Perceiit 

Si02 71 .. 56 
Al203 14?82 
KzO 10 .. 97 
Na20 1.69 
CaO 0 "08 -

. Fe2o3 0~01 . . 

MgO Trace 
CrzOJ None 

99,.13 

1/ C .. A" Parker, analyst. 

Quartz 

Qp.artz com1sr"ises 1.5 to 30 percent of all pegmatites in the district; 

the average is abo1.;1.t 20 percent in homogeneous :pegmatites, non-lepidolite-

bearing layered pegmatit~s., and '\vall zones 6f z;oned pegmatrtes., Although 

the ratio of perthite to plagioclase varies vJ'idely in thes.e types of rock, 

the quartz content is nearly every-\.rhere 15 to 20 percent o Many cores and 

_fracture fillings are made up solely of milky qua:r~z, v.rhereas other ce):!e_s 

q,nd fraeture fillings are mixtures of blocky perthite and .quartz. The 

quartz in fracture fillings, intermediate zones,. and cores is 10 to 100 

percent o·f the Un1 t ~-

The quartz is generally -white to gray, although smoky varieties are 

found in a fet.r pegmati tes, usually as small oval blobs of from 1 to 10 

_..feet-e The smoky varieties are usually a~s_9ciated 't.r;i..th radioactive minerals~, ,, . -

·for exampl~~ '\vith microlite .in pegmatites No .. 21.5, :No,. 216, and No .. 452, 

and with allanite :Ln pegmatite No~, 847.. Small patches of smol0J quartz 

nave been found 't.rithout visible radioactive minerals~ 

Qpa~tz in most places f cills ·interstices and ·forms_ -veins. in p·erthit-:e 

CT"JStalss indicating that it c-rys- talli~ed after the perthite~ Rarely, 
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however; the reverse is true. The quartz associated \'lith blocky perthite is 

in .erystals 2 . to 18 inches in size and is commonly slightly finer grained 

thru1 perthite. In graphic granite, the quartz forms crud~ cuniform-shaped 

rods 0.03 to 0.2.5 inch thick and as much as 1.5 feet long. 

Albite is interstitial to quartz and in places appea~s to vein it. 

This relationship indicates that albite crystallized last, but in many 

places the mutltal intergrowths suggest a contemporaneous age. Where quartz 

occurs solely with albite it for~s crystals 0.03 to 0.5 inch in diameter; 

. 2:s the. pro1Jort ion of pert hit e increases ln the unit the size generally in­

creases. Muscovite and quartz in many places are intergro~m and appear to 

have crystallized at about the same time. 

:t>fu.scovi t e 
,,. 

Mu.scovit.e is found in about 60 percent of the pegmatites in the ~Q;u.artz 

Creek oistrict. On the east side of Quartz Creek it occurs in 85 percent 

of the pegmati tes. On the 'tvest side the iron content o'f the pegmat;ites is 

higher, considerable magnetite is present, and biotite odours in place of 

part of the muscovite. Muscovite is found in all tyPes of inter~~l units 

in the pegmatites and forms Oo5 to 3 percent of the rock; r.are small pegma..­

tites contain as much as 10 percent. 

The muscovite is clear to e;reen and individ:u.al sheets show black min­

eral staining. The larger pieces have reeves a:r1d "A" structure. Most of 

the nmscovite, however, is about 0.25 inch in d~ameter, and commo~ly is 

int ergrmv-.o. 1nTi th quartz • In only two peg'ITlati tes, the l3u~khorn (No& 659) 

and the Bucky (No. 1574), are rnuscovite btioks more than 3 inches in size; 

books 1 foot in size occur in the Bucky pegmatite. 

The rauscovite is in both flat and curved forms. The flat variety is 

common in most rocks; the curved variety is found in 23 pegmatites, all on 
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the northvvestern slope of \vood Gulch, "Vrh~re it occurs in a series of 

concentric shells 0.12 to 0~5 inch thick. 

The composition of muscovite is expressed in three constituent mole-

cules _/, the end members of a triansular composition d~agram~ and the 

_/Winchell, A ~ N.; Elements of optical mineralo[cy: p~ II, p. 268, 
1947. 

Volk, G" \1T .. , Optical and chemical studies of muscovite: Am\\ r-finer~ 
alogist, vol. 2L~ , pp. 255-266 , 1939 ~~ 

composition of ru1y s2~ple of muscovite can be expressed in terms of these 

024). The refractive indices of nmsqovite increase with the proportion of 

the ferric iron muscovite in the mineral .~ The total amount of iron can 

not be ascertained by o~ptical methods alone, l,lm.vever, as the iron may also 

be i n the ferrous form in the phengit.e member., Specimens containing 

phengite ancl the potassium muscovite _member have the same indices for equal 

amounts of the ferric iron muscoviteCf Information obtainable from refrac-

tive index determinations on the chemical composition of mu?covite is there-

fore less 11sefu~ than similar O:ata 011 plagioclase and beryl., Volk _/ made 

_/ Volk, G. vl., op. cit., pp. 257-259, l939c: 

22 chemical analyses and obtained the optical data on muscovite from various 

pegmatites scattered throughout the '\nrorld. These analyses are in an area 

011 the c1iagram mid\vay betvJeen .po4assium muscovite, phengite, and 0 to 38 

percent ferric iron muscovitea The median refractive index (Na) \~S de-

termined on 95 specimens of muscovite from the Quartz Creek district and 

ranged from N(3 ~ 1 .. 585 to 1 .. 606 (table 8), indicating from 0 to 28 percent 

of the ferric iron muscovite molecu~e... It was thought orig i:r'lf!.,lly that a 

. -~ -)$. 

./ 
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variation in the refractive indf~es, and thus in ferric iron content, 

might be found between units or layers. · Table 9 shows the median refractive 

indices (N~) of nru.scovi te from ·t~he' wall zo.~~ : and core of seven zoned pegma­

tites,. There is a small variationin the refractive indices but the varia­

tion is not -constant, either in direction or amounte The median refractive 

indices of muscovite in layered ~egmatites (table 10) show a small but u~­

systematic variation between the hanging-\~11 to the footwall layers~ A com­

parison of mectian refractive indices of muscovite from pegmati tes in various 

1.t{ 1':, · types of country rock ,,,as made ., The lack of sufficient samples from peg:zna­

ti tes in the granite and quartz :monzonite made this ·vTOrk inconclusive, but 

the variations are in the _ same range as those · from pegmatites in the horn­

blende gneiss or . tonalite. Comparison was also made between the muscovite 

in various be~Jl-bearing and non-beryl-bearing Ul1its. The refractive indices 

of the muscovite in the beryl-9earing units were in the same rru1ge aq those 

in the non-beryl-bearing units& 
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Table 8 s-· 1T-mnber Bncl c1istri1Yu.t j_on of meclian refractive inc1ices (N(3) found. 
in flat and curved muscovite 

~ : 14edlf~a;x-~F-FiBt~s-c!--~--f-~-=-r ______ .o=:f=. =s-- --o~~..,....,.;;..;o~-~;:-.· }'j-v:..-;n:-. ;,.;:.~--;;....s~m~u.~s-c.;;.... -o:v;;...;.~.;...;;:t-.=e=_ -==-·=-·===: 

I 1.585 r 1 
1.586 1 

I 
1.587 1 

1 11>588 0 
I 1.5s9 o 
i 1 .. 590 0 

I 
1.591 0 
1.592 4 
1.593 1 
1.594 7 
1~595 4 
1a596 4 
1.597 12 
1.598 7 
1,599 4 
1.600 7 
1.601 8 
1~602 5 
1.603 6 
19604 1 
1 ~605 5 
1~606 1 

--· ------------.----'-

1 
0 
0 
0 
2 
l 
0 
2 
0 
0 
2 
0 
1 
0 
3 
0 
1 
1 
1 
0 
1 
0 

Table 9.-IJiedian refractive index (N~) of rrmscovite from zoned peg:matites 

Pegmatite 
rro" 

174 
208 
213 
245 
266 
288 
321 

,----
1 

-~ 
I 
i 

I 

I 
I 
f 

N(3. ~f ~tscovi t:-1 Na of muscovite 
in core 1n ~~<-Lll zo,1e I 

.. -----r __ _;__, ________ -i 

1.599 
1~592 
1.596 
1.597 
1.595 
le.59Lr 

I 1 • .)92 
1 .. .578 ( zinn~va1<li te) 
11l.599 
1.594 

1 • .595 J 
1.59_7 _____ _,_.. . 
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Ta-ble 10 .. --l-Jcc.ie.:n refractive inc.ex (l:Tf5) of muscovite in 1e:.y.ered ,pegmatites 

NQ-of muscovite in I H~ of muscovite··-~ 
_____ ------·-- ··---~--·- hanri:ng 'tvall

1 
__ in foo~~~l_ ___ ~ 

1 .. .597 --- I 
1.604 1.600 

r-·----------------------~·-.. --·----------~----

1 P egril2;t it e 
I 

I 
i 913 

I 927 

I 
937 
9L1J1--

1~597 
1.601 
1~599 
1.60.5 1.603 
lo606 1~)98 
1.60.5 1~ 60.5 
1.60.5 1.603 
1!60.5 1 ~602 
1.598 1~601 
1~603 1.598 
1.601 1~601 

I 95J 

I 
9.54 
9.58 
9.59 

I 963 
969 
975 
99'1 

1132 
1 59.5 1 ~.5qL~ I. 

·--·-· __ __,_..___ _ _,__~ ___ ., _____ j 
1172 I 

! 
.. ........I-. 

It 1r1as thought that the curved :m1..1.scovite in the ~rtz Creek ctistrict 

might also be e. lithium mic a. , 1Yut neclia.n indices (N()) c1et er minecl fox· 16 

nc:>:.t c·l3' the same d.istriblJtion a.s the flat mscovite (table 8). FD_rther:nore, 

·'he ~.l1t;;le 2V of the curved mice. (Lr,o clegrees) is much too high for a li thhun 

n :Lc<:... Several lit hium micc-:.s ·were f ou.r.~.d, boir.rever , in maJ.-cing refrc=:~.ct i ve index 

cl.ete.:r:Tlir~at:l.o:n s on muscovite. These micas are colorless, flat, and as9o-

e iateo. uith cJ.eavelal1c1ite ., Their meclian index ranges from 1.560 to ls578 

uhich i, belo'\v that of the muscovite series. These specimens are h1 the 

zi:i.l~lu<-"T .:.it e rEngo of the lepidolite s .::: ries. There is no sure -ryrcr;/ to dis-

tin2;1:ds,_ ub . .ite lithium rJ.ice. from Irrnscovit.e in hanc1 specimen . The lithiurn 

micas a e more brittle, and the presence of cleaveland.i te sho1J.l<1 lead one 

t o co :c:cs • c1e r the ~possil)ility of lithh:un micas being p resent,. .A sirrlJ)le test 

to cList nt;1.1.ish the t wo involves the u se of q, blovrpipe: the lithilml micas 

ca11 be u sed lnlt muscovite can 11ot. 
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. Garnet 

Approximately 55 percent of ~he . pegma~it~-~ ~:gf the .~r:tz: Creek district 

cqntain minor quantities of garnet. It i ·s co~op.~y in crys~als less than 
- •·. . :.. -~ .. 

0.03 inch in di~eter_ and may be overlooked e,~~~ly. 
. . . . ( .. . . . 
Garnet r~nges :tn s~ze 

from less than CoOl inch to 1 inch in diameter. but crystals o.ver 0.15 inch 

are rare.. This mineral occurs in all the peg~tit-:e . u.rii.ts, but rms ·a decide·d 
-~·:·').·~·:. ;..- • ''. YJ~'< • '~, • ~ 

preference for . the fine-grained pla~i·ocl~f?~:t'cb. ;arts., such a-s _found · in 

the :footwalt units of lay-ered pegrriatites, the 'v-rail zones of zoned pe~­

ties, and homogeneous pegmat1tes. It is found in '?rystaJ. .. s .0.20 . inch and 

larger in the coarser-grained. core's ;· but in most cores it is absent •. 

' ;;Though _ garnet is l'Tidelzy' distributed throughout the . district,_ .is .constitut-es 

only a trace to less thB.:n-·1 percent of most pegmatites;, in a :few· of the 

smaller ones it ~ake~ u~ as much · as 1 percent -of t .he roolt.fr., ~arnet _i ·s· 

errat ic in distr;oution,,_. and some ,parts of a pegmatite may contain several 

· p~cent while others contain nonee In the Bucey pe~tite (No..._. 1574) rock · ". 

exposed in t1vo pits contains several percent garnet, wher.eas in the same 

unit in other pits the mineral is absent. Brolm garnet is -conspicuous .in 

"line rock !~ ; · - ·forming long thin bands which contrast wit-h ,tne white ·plagio-
·. ·~ ·· 

· clase-rich bands .. 

The garnet occurs singlY or in clusters as light-brown, reddish-brown. 

and black eul;ledral crystals ., Some crystals are black· on the outside due to 

manganese staining,. but o-thers a.re black thrpughout the,:· m.-ystdl. The garnet 

ln many pegmatites is clear reddish bro\m with no manganese s~aining.. One 

of the larger crystals is an ·intergrowth of garnet- and quartz~?-

The game~ group- may be divided into _si-x memb.er-s·t. calmandlte 

· (Fe3Al2Si3o12) ~ spess~tite (Mn3Ar2s.i3o12) ;.· PYI'<?:P~c·~(Mg3Al2S13,o·1~{.~;§r~ssu-
- . 

·lar±te {ea,A12SiJOiz) .~ _andr~~ite (C~Fe2Sf3o12}, :~ anetuvarovt~e - (C8:3C~zSi'j01zr~: 
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Ford-_/, Fleischer _/, and Wright _/ have shown that garnet specimens do 

_/ ]ford, . W" E., A study. of relationsJ;lips existing between .the chemicalt . 
optical and other physical properties of the members of the garnetgroupl 
Am .. Jour~ Sci$, . 4th ser., pp .. 33-49s 1915., . . . 

J . Fleis~her~ Michael~ The relation between chemical composition and 
physical properti~s in the garnet group: .Am, Mineralogistt vo1 "' 22t PPoc 
751-759, 1937, . 

_/ W'right , W. ~: ,) ~ The composition and occurrence of garnets: .Am. 
Mineralogist~ vol •. 23, PP<~ 436-449s 193B. 

not correspond usually to any single chemical type,. but contain tV'lO or more 

molecules in solid solution,,. It was shown first by Ford _/ that the index. 

. _j Ford, W~ E., op~ cit~, pp. 33-49, 1915,~ 

of refraction and specific gravity of a garnet depend in a simple and direct 

way on the chemical composition~ He calculated the index of refraction and 

the specific gravity of 23 garnets from their chemical composition~ These 

values agre~d ~1i thin less than 2 percent with those d;etermined by direct 

measurement~ The reverse process is not so simple, as a . single determination · 

of r efractive index or specific gravity may correspond to several comb ina-

tions of end members& It -would be possible from a series composed of three 

different molecules to have a number of different combinations with the 

same index of refraction,. The problem is somewhat simplified because all 

garnets are in one of t'\vo groups: the alumim.l.m-bearing garnets· (alman~ite, 

spessartite~ and pyrope) and the calcium-bearing garnets (grossularites 

andradite, and uvarovi te) • These two groups, as shm.m. · diagramma t ~cally by 

\vinchell _/, are miscible 'tvith each other only in limited ainounts~ 

_/ Winchell, A. l'if .. ,.. Elements of optical mineralogy: pt. 2, p .. 175,- , 
19L~7 • 

Wright ~ compiled 35 analyses of garnets from pegmatites and 18 from 
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_/Wright, W~ I.t op~ cit.,ppo 439, 446, 1938. 

granites tvhich he converted into "'eight percent of the five common members 

of the garnet _groupt namely: almandite, spessartite, pyrope, grossularite, 

and andradite~ His conclusions from studies of garnet from pegmatites and 

other types of rock are: (1) that there is a remarkable constancy of one 

variety of garnet in each rock type , and (2) that spessartite and almandite 

. I 

constitute 85 to 90 percent of the molecules from peg~tites and granites~ 

Thus$ if one of the major constituents is known, the other can be estimated 

within a limit of error of 5 to 15 percent. Winchell _j has compiled data 

_} Winchell, A., N., , op .. 9it ,, t? ~!!., 179-181, 1947 6' 

by Ford and others into several diagrams from which~ if the garnet group is 

kno~m, and the specific gravity and index of refraction have been deter~ 

mined, a general composition in terms of the garnet molecules can be d?-

rived. 

Indices of refraction were determined . on garnet ;from 1.5 1.videly scatter-

ed pe~atites in the Quartz Creek districte Specific gravity was not de-

termined, but all specimens were qualitatively tested and found to contain 

manganeseo All the indices of refraction are between 1~810 and 1.820 v-Tith 

many specimens having refractive indices about 1.,81,5~ The indices of re-

fraction sho"\'r small variations, but in general the garnet of this region is 

remarkably similar in index and composition~ The proportion of almandite 

and s~essartite can be roughly evaluated by neglecting the small percent 

pointed out by Wright to be taken up by the other garnet molecLlies and 

assuming that the mineral to be made up only of spessartite and almru1dite • 

. In this case the garnet vmuld range from 67 percent spessarti te~ 33 percent 
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almanctite (N = 1~1810) to 33 percent spessartite~ 67 percent almandite 

(N ~ lo820) $ Most of the values vlOllld be closer, ho'\vever, to 50 pe.rcent 

spessartite and 50 percent almandite (N = 1~815),. 

Garnet is associated with all the co~non and almost all the rare peg-

matite minerals., It does have, however, a tendency to occur more abundant-

ly with fine-grained plagioclase~ In pegmatite ~its that are . per~hite-rich, 

garn~t, ii:present, commonly vlill be associated 'lrli th the plagioclas eo 

H.agnet it e and mart it e 

Hag:netite, commonly alterec1 to martite, is vJidespreac1 in minor quan-

tities and is found in approximately 20 percent of the :pegmatites. Most 

pegmatites contain only a fev1 scattered crystals, but several of the small-

er pegmatites have about 1 percent. 

Magnetite and martite are cl.ull to steely black in color ancl rarely 

form \·Jell-developed octahedrae Almost all specimens, ho1vever, have good 
~ ··. -

octahedral ( 111) pa::c·ting vlhich easily dist ing11ishes this mineral from 

colurl11Ji te-tantal i te. The mineral ra.nges in size from grai11s less . than 

0 .. 10 inch in size to round masses as nmch as 3 inches in cliameter~ 

l~fagnetite and martite are found as an accessory mineral in the feld .. 

spathic lJegmatites, b-ut are not found in any of the l~pic1olite-bearing 

Ul1its. They are in both the perthite-rich and the albite-rich pegmatites, 

and are one of the fe't-r accessory minerals fou..."'1.d in graphic granite.. The 

distribution of magnetite and martite is usually erratic; a few small areas 

in the lJegmati t ·e may contain 1 or Z lJercent and the rest of the pegmatite 

only a tracea They are associated co:rnmonly v!ith J?erthite, albite, quartz, 

a.nd biotite, ancL in a fev1 places vlith garnet,. Fe\v ber>Jl-bearing pegma-

tites contain either mag:netite or martite; the two minerais are nO'tvhere 

adjacent to each other., :tvfuscovi te is no\vhere associated closely \vi th the --
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magnetite although they may both be in the same pegmatite, whereas biotite 

·is closely associated \vith magn.etite or mart.ite. 

The association of melgnetite '~rith biotite but not \'lith muscovite is 

easily explainede Those parts of the pegmatite with sufficient iron to 

form mag.aetite also · had sufficient iron to form biotite; those _parts free 

of iron \vould contain nro.scovite in place of biotite. 

Biotite 

Biot~ te is . found in. almost 20 percent of the pegmati tes on the \vest side 

of Quartz Creek, but is found in only 6 percent of the pegmatites on the 
. ' 

east side. In most of the pegmatites biotite forms considerably less than 

1 percent of the rock; in a few of the smaller pegmatites it forms _ several 

percent. 

B_ioti te is dark to greenish black and occurs in widely scattered blad~s 

from a fraction of an inch to 8 inches in ~~inro.m dimension; in most pegma-

tit es the blades are 0.25 to 0.5 inch. The larger blades usually occur in 

small areas and may be either restricted to core segments or small patches 

ir1 the ot~erwise uniform homogeneous pegffiatite or the wall zone of a zoned 

pegmatite • 

. The_median refractive index (Ne) of seven specimens ranges from 1.636 

to 1.6?1. ·. Not only do the refractive indices va"J;Y · from specimen to speci-

men but also in different parts of the same book. Much of the biotite is 

partly altered to chlorite and the variation in ref:ractive index depends 

on the extent to which the biotite has been altered. These median refrac-

tive indices indicate that the biotite approximates siderophyllite _/ in 

_}Winchell, A. N., Elements of optical mineralogy: pto II, p. 273, 
1947. 
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composition and is high-iron rather than high-magnesiurn biotite& 

Biotite '\>J"as found in part of the lepidolite-bearing pegmatites, but it 

:i,s not in the same units as lepidolite. It is common in both perthite- and 

albite-rich pegmatite and is one of the few accessory minerals in graphic 

granite. Biotite is commonly associated with magnetite or martit~; musco-

vite is found only in the magnetite-free part of these pegmatites. 

~ 

Beryl 

Beryl is found in 232 pegmatites and is vJ'idely distributed; in most .Peg­

matites in the Quartz Creek district t'~ere are only a fe"' small crystalst'l 

,·;:s:BXY.l· is found in all types of lJegmatites and pegmatite units: homogeneous 

pegmatites; core, intermediate, and wall zones of zoned pegmatites; various 

layers of layered pe~atites; and units of pegmatit~s tha,t·c1iffer in com-

position along strL~e. 

Beryl may be brow.a, _1vhite, grey~ greenish white, pale green, greenish 

gray, or pale blue green. The '\vhite, brovr11, and greenish '\vhite beryl is 

the most common, and it is difficult to disti:'lguish from feldspar in many 

exposures. The beryl C~Jstals ra~e from 0~006 inch to 2 feet in di~1eter. 

·- In fine-grained ~lbite-rich pegmatites the beryl crystals are 0.,10 to 0.25 

inch in diameter, but larger crystals occur in the coarser-grained inter-

mediate zones and cores. Although beryl was found in a higher percentage 

of the albite-rich units than in perthite-rich ones only the latter con-

tained _beryl in pieces large enough to be hand cobbed., The average beryl 

crystal is approximately t'\-rice the si~e of the albite and about half the 

· s.~.,ze of the associated perthite grainse 
. .-:· ·· ~ 

Beryl occurs as subheo.ral to euhedral hexagonal cryst~ls; tapered 

crystals are rare except at the J3ucky lJegmatite (Noo 1574)~ Intergro'\vths 
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of beryl with feldspar, quartz, tourmaline, or other minerals are common 

in some regions, as in northeastern Brazil_/, New Hampshire, Connecticut_/, 

_} Johnston, W., D~, Jr..,, Beryl-tan tali te pegmatites of northeast-ern 
Brazil~ Geol. Soc • .America Bull.,, vol ... . 56, pp. 1032-1034• l945o . 

- _/Shaub, :a. M., Contempor&Leous crystallization of be~Jl and albite 
vs., replacement: Am. Mineralogist, vol" 22, pp. 104.5-1051, 1937. 

and the Eight-Mile Park district, Colo. _}, but in the Quartz Creek dis-

~Heinrich, E. W., Pegmatites of Eight Mile Park, Fremont County, 
Coloraclo: Am. Mineralogist, vol~ 33, pp. 5.57-.5.58, 1948. 

trict only one mixed crystal was found. It was intergro\tn with garnet an~ 

quartz near the center of the C~Jstal and with albite near the outer edie~~ 

::Be~Jl may contain as much as the theoretical maximum of 14.0 percent 

J3e0. In most beryl, however, substitutions involving Cs2o, Li2o, N~O, 

and Al2o3 lower the BeO content and it commonly ranges from 11 to 13 

percent _}. Winchell _} and later Schaller _} have shown that the decrease 

_/ Schaller W. T..,, Unpu9lished c.barto . t 

, Adams, J. W~, ~eryllium deposits of the Mt~ Antero region, Cl;laffee 
Coun'\:iy, Coloradoi U. S •. Geol. Survey Bull.,. (in preparation) o 

J Winchell, A. N~~ Elements of optical mineralogy: part II, p. 213, 
1947. 

_} Schaller, 
.:.;·:i .. ~:~n 

W. T., Unpublished <·-c~~:'···~' 

in BeO content is accompanied by an increase in the refractive indices~ 

and have compiled charts showing the aLlcali and :BeO content 

for any particular refractive indexo According to Schaller's chart, the 

refractive index of the slow ray (Nw) of beryl containing 14 percent :BeO is 

le566, whereas the refractive index of beryl containing 10 percent :BeO is 

1.6oo. 

The refractive index of the slow ray (N(I)), det,ermined for 183 be~J~ 

specimens from various units, ranges from 1~~.573 to 1.,585 and averages 1.578. 
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These determinations are compiled in table 11 together with the deter-

mi nations of the m~ninn;un refractive index o.n cleavage plates of the asso-

ciat ed plagioclase. The table is divided according to country-rock types 

and subdivided according t o the type of pegmatite a~d internal structure. 

This table shows tl1at the refractive index of beryl, and therefore the 

composition, v~ries irregularly in the different types of pegmatites and 

internal un its. There appears to be no correlation between t~pe of coun-

try rock and the refractive index of ber;Jl. Only tw<;> specimens of beryl 

were obtained from pegmatites in the quartz monzonite and six from pegma-

tit es in fine- and coarse-grained granite. 

It has been noted in the Black Hills _} and other districts _/ that 

_j Page, '1! Re, et al., Pegmatite investig0-tions, 1942-1945, Black 
Hills, South Dakota: U. S. Geol • . Survey Pr of. Paper (in preparation). 

_j Camer on, E·• N., tet . al., op·. cit., p. 99, 1949. · 

t her e is a systematic increase in the alkali content of beryl from the \vall 

zone inward t oward the core. Similar data on beryl from zoned _pegmatites 

from the Qpart z Creek district is rather meager because a large part of the 

beryl f ound was from a single zone of a zoned pegmatite., The refractive 

i ndices of beryl from different units of zoned pegmatites are compiled in 

tabl e 12 together with the minimum refractive index of albite for compari-

son .. !~o s t J>egmatites have only small cores and are zoned poorly. A dif-

fe r ence 0f' n~O Ol is all t hat is noted from \vall zone to core of the more 

simply zoned :pegmatites., The refractive indices of the slow ray of beryl 

from t hree pegmatites that contain beryl in an intermediate zone as well as .. , 
either a core or a ~~11 zone differ as much a9 0.003 between the inter-

mediate zone and either the core or \val l zone. This increase i~ward in al-

-kali content is in accord with the findings of previous workers. 



Table 11.--The number of refractive index determinat ions of plagioclase and beryl . their 
relation to di fferent t ypes of country rock , and types of pegmatites or units. 

Country r ock and Lowest refractive index on cleavage Hi ghe st refract ive index on cleavage plates of beryl 
type of unit plates of plagioclase 

1.228 1.222 1.;220 1.221 Other 1·2I2 l. 276 l.;2I7 1.278 1.272 1.;280 1.281 Other 

Hornblende gneiss and tonalite 
Homogeneous pegmatite 13 16 21 6 l. 532-5 4 7 10 17 13 2 3 l. 573-1 

l.53t3 1. 582.-2 
1.53 1 1.583-1 

1. 585-1 
Zoned pegmatites 

Wal.J zone l 18 6 2 1.534-1 3 3 1 1 1 
Intermediate zone(s) 1 1 1 1 1 1 
Core 1 7 3 1 3 2 4 7 4 2 1.582- 2 

Layered pegmatites 
Lower layer 5 3 1 1 1 
Median layer( s) 1 1 
Upper layer 1 6 5 1 1 2 3 2 1 

Pegmatites which change 
composition along strike 2 1 3 1 1.527- 1 2 
Fracture fil ling 1 1.534-1 2 

Granit e 1 and ornb lende ~neiss 
and tonalite 

Homogeneous pegmatit e 3 8 9 6 1.527-2 2 2 4 6 3 4 2 1.574-l 
1.532-1 l. 584-1 

1.585-1 
Zoned pegmatites 

Wall zone 2 2 1 1 l 
Intermediate zone(s) 1 1.533-1 1 
Core 1 2 2 3 1.539-1 1 2 3 3 2 

Layered pegmatite 
Lower layer 2 2 2 l. 535~1 1 1 
Upper layer 3 1 1 l. 535~1 1 l 

Pegmatites which change 
along strike 2 3 2 1 2 2 1 1. 574-1 
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Tab le 11.--The number of refractive index dete r minati ons of plagioclase and beryl , their 

Country rock and 
type of unit 

Fine- and coarse-grained granit e 
Homogeneous p egmatite 

~artz monzonite 
Zoned pegmatites 

Wall zone 
Core 

Country rock unknown 
Homogeneous pegmatit es 

relation t o differen t type s of country rock, and types of pegmatit es or unit s. --Continued 

Lowest refractiv e index on cleavage 
plates of plagioclas e 

1 .528 1. 529 1.530 1. 531 Other 

1 

l 

1 

l. 537-1 
l. 532-1 
1. 535-1 

1.532-1 

Highest refractive index on cleavage plates of beryl 

1.575 1.576 1.577 1.578 1.579 1.580 1.581 Other 

1 

l 

1 1 

1 

1 

1 1.583-2 
1.584-1 
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Table 12.--Refractive indices of plagioclase and be~Jl from beryl-bearing 
units of zoned pegmati tes 

--,.."". _.,..:~ .. ?-ih · ·-~ 

Intermediate Core i:· . . , Wall zone · zone 
. P·egmat it e '7!.· · ]t~-r · of N~ of N~1 of Nw of N~l of Nw of 

:Ho. plagioclase beryl pla~c;ioclase beryl ulae:ioclase ber:vl 

174 1 • .529 1 • .528 . 1~.580 
2.50 1 • .530 1 • .580 1,579 
279 1.531 1.576 I 1~529 
289 1 .. 529 1.530 1.578 
436 1 .. 529 1 .. 578 k577 
LJ,54 1,.,529 1.529 
455 1.529 1"529 1.578 
535 11>534 

I 
1.577 1.529 1.580 

847 1,533 1.576 1~539 1 .. 579 
989 1,530 l -~529 1.580 

1002 :L4.531 1~.,539 1~578 
i025 1~529 lii531 1-~578 
I04LJ, 1~529 1.530 1 .. 575 
1202 1.530 le530 1.578 

(1) 1 • .532 1 .. .578 
1LK)2 1.537 

I 
(2) 1•.535 

I (1) 1,528 

I 1.57L1- f (2) 1~530 1.579 1 .. 528 le582 
I 

I 
i 

-~- ! l j 

Refractive L1d.ices of beryl and plagioclase from layered pe[,"lTlatites 
"' 

- ·~: f / ·_~?J~:·_p,.._..:~-~'t\."-~-- ..--~,-;~:~- .· ~ 

have not been publishe'(t ~ 'iT~2)Le j.1,·,.giv;~ s the refractive indices of these two 
:-.,.";~ ' . . '- . ·;.~ •' .... , ·;; . . -

minerals in 12 t\vo-1ayered l')egmatites. These pegmatftes contain an :upper-

lay.er of perthite-rich rock and a lower layer of albite-rich rock. Most of 

the beryl is fou.;nd in the coarser-grained upper layer.; in tt<ro pegmatites it 

-occurs .in both layers, In these two pegmatites the beryl showed essentially 

no change i'n refractive index b et"'reen units. 

Beryl is associated with plagi-oclase_, quartz, perthite, muscovite_, gar­

net, lepido:J_ite, tourmaline, topaz, microlite, tantalite, monazite_, gahnite, 

and biotite.. Beryl is not associated ,.,ith any one of thes~ pe-gmati-te min~ 

erals to the -exclusion of the others._ It · has not_, ho,!fever, -been foru1d in 

graphic granite pegmatite~~ Beryl usually is in clusters or groups of 

crystals; in many pegmatites on~y three or ·four closely spaced crystal£ 

0 I 
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are foundo In pegmatite No ~ 279, 35 crystals of beryl were found in an area 

about 2 feet square" This 'vas the only beryl noted, although this b~anching 

pegmatite exceeds 720 feet in length. Many other pegnntites have a similar-

ly spotty distribution of beryl ~ 

Table 13a--Refractive indices of plagioclase and beryl from beryl-bearing 
layered pe6~atites 

Lo"1er laver Uoper layer 
Pegmatite N~1 of Nw of Not.1 of Nw of 

No. J)_l_M_ioclase beryl plagioclase beryl 

270 l _, 5JQ l o_528 
417 1.529 l c577 lo530 l o577 
432 1.,530 1.529 1.576 
433 1.530 1 ~ .530 1 .. 577 
435 1~529 l 1, 529 1.575 
462 1.529 1 e529 1 ... 578 
548 1.529 18529 1 .. 576 
778 1 ~ 535 1~535 
985 ''l 1 a5JO 1.578 L,530 le~.577 

1004 l 'l 529 1.529 
1105 1 .. 530 1 1! 579 l(i531 
1172 1.,531 1~529 

Tourmaline 

I 

! 

Tourmaline is relatively rare in the Quartz Creek cl.istrict, and has been 

found i n only 48 of the 1,803 pegmatites studied. In many pegmatite areas 

tourmaline is present in most pegmatites: but the Quartz Creek district is 

distinctive for its lack of tourm~line and the low boron content of its 

pegmatites.. Except in the lithium-bearing pegmatites, only a few grains 

occur in each pegmatite~ Some units in the lithium-beari~~ pegmatite9 

contain as nmch as 3 percent tourmalineo 

The tourmaline is blaqk, dark &Teen, blue , light green, and piW{o The 

green,blue, and pi~~ varieties are found only in the lepidolite-bearing 

pegmatites; the black variety occurs in both lepidplite- and non-lepidolite-



bearing pegmatites. Of the 48 tourmaline-bearing pegmatites 38 contain 

only the black varietyo It occurs in subhedral to anhedral C~Jstals; com­

monly the m(lOio) and a(ll20) prism faces are the only faces developed. In 

many places it is in small pods of coarse-grained quartz or quartz-perthite 

peg;matite in an otherwise homogeneous bodyo Black tourmaline has been 

founo. associated v'Jith quartz, perthite, albite, muscovite, beryl, garnet, 

cleavelandite, biotite~ monazite, columbite-tantalite, and garu1iteJ but 

not with lepidolite and topaz~ 

The black tourmaline was found only in outer zones, completely free of 

lelJidolite';- in many zones it is restricted to the extreme hanging-wall or 

footwall part~ Da~k-green tourmaline was found either in ~ones containing 

lepidolite or the adjacent zones. It is common i:n the outer part of 

lepidolite-bearing units and the im1er part of the adjacent unit. It is 

nm'lhere in contact with lepidolite, but occurs in the cleavelandite-quartz 

part of the zones. Pinl{: and pale-green tourmaline occur adjacent to 

l epidolite in lepi-dolite-bearing units., These two varieties of tourmaline 

co~noruy occur together; the pi~~ variety is more abundant. In the Brown 

Derby Uo. 1 pegmatite (No .. 4.52) these varieties are together as 11 't'Tatermelon11 

tourmaline, in C~JStais which have a pir~~ core a~d light-green rim~ The 

dark blue variety of tourmaline is not present as individual crystals, but 

forms massive wa·vy bands in lepidolite-bearing pegmatites where it occurs in 

part with the black tourmaline and in part with the dark-green tourmaline. 

There is commonly a thin band of small garnets in the center of the blue 

bands o Figure 15, "a sketch of part of pegmatite No" 4.53, sho't'!S the relatio.n 

of various colored tourmalines to the pegmatite units~ 

The indices of refraction vary as well as the colorq Table 14 gives 

the higher refractive index (Nw) of 19 t ourmaline specimens; eleven are of 
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black t ourmaline and range from 1.652 to 1.664. The two specimens vlith 

the lowes t_ refractive indices are from the outer edges of l~thium-bearing 

pegmatit es. TJ:lree dark-green to1.mnaline ~pecimens hav~ refractive indices 

of 1.6~-6 and 1.6L1-7, all lo't~rer than black tourmaline. The black variety 

grades into t he de~k~green variety and it is to be expected that, if 

enough det erminations of i ndices wer e made, a gradational series wou+d be 

f ormed, wit h the green varieties having the lower refractive indices • . Two 

p in.'t{: tourmaline _ specimens . f rom different pegmati tes have refractive in .... 

dices (N~) of 1.943 ru1d 1.637. A pale-green to"Ltrmaline and a pin.~ tourma-

line from adjacent areas in pegmat ite No. 452 have a refractive index for 

the slow ray of l.637; the pin.'t{: core and the pale-green rim of _a nwater-

melon" to1J.1.·maline had a refractive index for the slo\v ray of 1.634. The 

pale-green and 1)i11.k varieties appea:: to var-J in com:_oosi tion and varia-

tion can not be correlated with color. The different colors may be caused 

by either · the presence of ?. minor element that does not affect the re-

fractive indices, oxidation or reduction of an element in different states 

of oxidat ion , or to a slight rearrangement of the molecular structure of 

tourmaline . The s equence f r om black t ourmaline on the outer parts of 

lepi dolite-~bearing pegmatites to pale-green and pink tourmaline in the 
~ 

lepidol.~te-bearing part can be correlat ed with a progressive change in 

ref ractive indices, but the pale-green and pin.~ crystals ~hich grew to-

get~er i n the same environment without detectable changes in index can 

not . 
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Table lLl·"..:.-Refractive index (Nw) of tourmaline, Qltartz Creek clistrict 

4.52 1.634 

-----~---.~~----~------~------~--~ 

J!'.ai-ly work has shoJ .11 that change in color in tcn~maline commonly varied 

~ri th the density of the l l""IJSt&ls _}, the axia-l . ratio a: c _/, and · the re-

.J, D'~chiardi,_ A., ~;rineralogia della Toscana, Pisa, 1872. 
-1 D'Achiardi, G., Le tourmaline del grani_teo elbano: Atti della soc. ­

Tos ca.:rta -di Scienze Natur1li, Memorii 15, 1896. 
I -

fract i ve in die es. Co lor I alSo was shown to vary ~Tit h the chemical co~os i­

t ion by more recent spectrographic 1vork _}; Carobbi and Pieruccini _/ con-

_} Warner •~ T. W, , S~ectro~aphi c analysis of tourmalines with co rrel~ 
t ion of color and conrposi tion: . Ame Mineralogist, vol. 20, pp • .53l-.536l 
1935. I 

_/ Carobbi, G., and Pieruccini, Re, Spectrographic analysis of tourma-
lines from the island of Elb~ witi~ ~~!relation of color and composition: 
Am& Mineralogist, vol. 32, .pp. > l~l":l~~~%~*947. 

- • • • ~··· :.: ,. - ,.. "1, 

_f::.J.'if .'' 

~--

elude from their studies ] that the piiL<: color is . caused by manganese with 

•l· . 

lithium and cesium. . In jhe Q.u.art·~· Creek district •~ manganese is present in 

most tmi ts but appears to be concentrated in the outer zones as :indicated 
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by the higher concentration of garnets~ 

. ~!: . 
.'~~ 

The :presence of manganese fi a unit 
'{w . 

cLoes not insure that the tourmaline will be :pink, though the pink variet_y 

usually ~s high in manganese. ·. Shainin _} had spectrographic analyses made · 

_} Shainin, V. ]L,, Unpublished analyses of tourmaline from Newry­
Rumford area, Maine~ 

·of the minor base elements in four t .ou.rmaline specimens (table 15). These 

analyses sho1r1 that the greatest amount of manganese ( 0.5 :percent) occurs in 

· a pi~~ specimen and that all specimens contain manganese but that another 

piilk -s:pecimen contains no more manganese than the green and blue specimens. 

Table 15.-Spectrographic d-etermination of minor elements in tourmaline from 
Maine].} 

Color Mn Ti Ga Sn;:.. Pb Zn 

Deep blue .2 ,~01 ,..02 .01 < .001 .5 
Green .2 .005 .02 .05 ,02 el 
Pin_'!{: .s <.001 .02 I .01 -- .,2 
Deep pink .,2 < .. 001 .01 

1 
,05 o05 .02 

1/ Analysis made -;in the Investigations Section of the Geochemistry and 
Petrol ogy Branch of the U~ S~ Geological Survey for Vincent Shainine Janet 
Fletcher , Analyst. 

Lithium and cesium are both more abundant in the lepidolite units~_ 

l i thiu.m -ii~ a major component and. cesium a minor component. Stevens _j in an 

_} Stevens~ Ro E-e~, Ne'\v analyses of lepidolites and t_heir interpreta­
-t i on: Am<i Mineralogist, vol. 2)t p. 615~ 1938o 

. a r:tiele on lepidolites gives the analyses- of 17 lepidolites from widely 

scattered districts in which Cs20 ranged from 0 to 0.67 percent; the average 

1rras 0,~23 P:ercent.. These analyses show that eesium·_·is · QQtl·c.e·ntr~t~~Lin ._appre-

c1abTe _amounts wt th the Ii thia,. and that t_he two are comparatively abundant 

:tn those parts of the pegmatit-e 1r1here the pink and pale .... green varieties of 
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tourmaline oce1:.u:-" The coloring elements are difficult to determine be-

cause of t he large number that are present in minor amounts in tourmaline. 

Tourmaline acts as a scavenger and ta~es into its structure small quantities 

of a great variety of elements. · 

A list compiled from the spectrographic work of Shainin_/, de Azcona _/, 

J Shainin, V. E. , Unpublished analyses from Newry-Rumford area, 
Maine. 

_/ de Azcona, J. M. L., Is there lead ot radioactive origin in tourma­
line: Report of the Commit tee on the Measurement of Geologic Time 1943-
1944-1945-1946, P• 61, 1947. 

Carobbi and Pieruccini _/, and Warner _} includes the follo'tving 30 elements 

-J, Carobbi, G., and Pieruccini, R., op. cit., p. 123, 1947. 
_; Warner, T. W., op. cit., P• 53), 1935. 

found in tol~maline: B, Si, Al, Ti, Fe, Ni, Mg, Mn, Cu, Ca, Na, K, Ba, Li, 

Sr, Cs, Be, V, Ta, Sc, Sn, Ce, Ga, Pb, Zn, Cr, Co, Se, Ag, and Sb. Some 

of t-hese elements are reported in tourmaline from only one area, t'lhile 

otirs are almost universalo The presence of some of these elements de-
~'\::: . . 

pends ~n whether or not they '"ere available in the pegm.a.titic liquio. at the 

t ime t he tourmaline '¥as formed. 

M'Bxzy elements appear to have little or no effect on the color of tourma-

line as they are present in some coloreo. tourmalines anc3. absent in others. 

Ot her element s may be responsibl~ for a change in color only when found 

I , , . . h "'-"" c . . h n resuJne, all tourmallnes ln. t e ~~rtz reek dJ.strJ.ct other than t e 

black variety are in the 'l'~j~;¢tQ;Lite-bearing pegmati tes, There is a gradual 
'~.'\Xi;:-j~ ::) 

color change from black through blue and dark green to pink and light green 

paralleled by a change in refractive indices as the lepidolite-bearing parts 

of the pegmatite are approached. Changes in the concentration of a group 
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of 2,lkalies, such a~ lithia, cesia, and lJrobably other? parallel the changes 

in color of the tourmaline &P. The amount of alkalies probe,bly is responsible 

f or the color change an
1

ct these elements probably have a grea ter affinity 

f or the tourmaline struJcture than many metallic elements., Iron ana. mc>,ngc:mese 
I . . , 

are usually equally available in most pegmatite units. 'vr.nen iron is allo,,red 

into the structure it , elps to Clarken the mineral to black or dark green, 

but ·~the development of ~he lighter shades demands the p;resence of lithia 

ancl other alkalies. IJ;lhe various s]:laCl.e$ of green and blue are probably 

caused by the presence of various other elements. 

Cqlurnbite-tantalite 

Columbite-tantalite has been found in 29 pegmatites of the Qpartz Creek 

district. It occu;rs in homogeneous pegmatites; wall zone, intermediate 

zone, and core of zoned pegmatites; layered pegmatites; ancL in part.s of 

-pegmatite ·v1hich shovv variation along strike. These .. columbite-tantalite-
- . I 

bearing pegmatites are widely scattered over the entire dist~~~~· 

Columbite-tantalite is found in only a fe1t1 crystals in most pegmatite·:. 

units except in pegmati~es No. 1234 and No. 452 (Brown Derby No. 1). In 

the latter pegmatite it lmakes up 1.4 percent of the rock in a small unit 

about 20 feet long ano. 1 foot '~ide. 

In the Qu.artz Creek eli strict the colmnbi te-tantali te is black '"i th a 

dull to lustrous surfacL It has a black to bro>m streak. The tabular 

crystals range from the thickness of a sheet of paper to 1 inch and are 

from a fr action of an i~ch to 4 inches long. The crystals are usually sub-

heclral to eu.hec1ral with the brachipinacoid, b(OlO), forming the tabular 

faces present in most S]>ecimens. Other faces 'VIrhich were noteo. on some of 

the columbite-tantalite \crystals are: a(lOO), d(l10), g(1JO), k(Oll), and 

u(lll). 
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The 'columbite-tantalite~ (Fe,Hn)(Cb,Ta)206, series is one of complete 

gradation between iron and manganese, ~~d columbium and tantalum~ Members 

of this series are divided on purely arbitrary standards with the columbite 

consisting of that part of -the series where columbium exceeded tru!talum in 

amount, and the tantalite part of the series where tantalum is in excess. A 

secondary division is made in these two main divisions by naming the mineral 

ferrocolumbite or ferrotantalite if the ratio of iron to manganese is greater 

than 3:1, and manganoco1umb~tt? or manganotantalite if. the ratio of manganese 

to iron is in excess of 3:1 1> The SJ?ecific gravity, the streak .J, and prob­

_j De Almeida, S .. C .. , Johnston, W,., D.~,. Leonardos, 0 .. H., a,nd Scorza, 
E. P., The beryl-tantalite-eassiterite pegmatites of ~raib~ and Rio Grande 
do Norte, Northeastern Brazil: ~con. Geology, vol. 39, p. 218, 1944 .. 

ably certain other :physical properties var.J with the colu.moium and tantalum 

content,. Because chemical analysis of these t\'TO elements is expensive, the 

2-pproximate composition is obtained by sp ~ecific g:;ra.vity determinations and 

reference to charts that related the specific gravity to the columbium-

tantalum ratioe The ratio of iron to manganese ~s only a minor effect on 

the change of gravity, and the highe;r the specific gravity the higher the 

tantalum cont .. nt ,, ~ble 16 gives the specific gravity of 8 specimens from 

the Qp.artz Creek district as determined on a Jolly balance .. TJ:lese specimens 

ra~'lga from a.n almost pure manganocol-umbit .e (specifi~ gravity stJo and 5.,1) to 

a colllillbium-rich tantalite (specific gravity of 6 ,. ?). As only the latter 

specimen falls in the tantalite field 5 this district appears to be one that 

contains collunbite almo$t to the exclu£ion of t2~ta+ite~ Hanle~ _j gives the 

J .Hanley, J ... ,. B., e~ al"J op. cit" , P~> 71, ·<1950 :;:~---- ,.., ,; 
• • .F"~~ • .;;.:»-...,..;.~.,... "' 

t 

specific gravity of a pieqe of _columbite-tantalite from pegmatite No6 452 

(Tirown Derby No ., 1 claim) as _5 .. 61 and the chemical composition of 72 per­

cent co2o5 and 6 percent TazOs,. 

., .... ··.:-;, 



i 

i 
// 
f( 

$pt(cJ.men 

--~--~------------~----------------~--~----------~---------~----------~ 

101 

The on 1vhich the chemical vJOrk tvas done vras collected by ~ckel ~/ ,_ 

and \~S a different specimen from a different peg~atite unit from the Hanley 

specim~n. Beca~e the columbium-tantalum ratio commonly varies from zone 

to zone and evidently does on the two specimens used, the agre~ment is not 

good betvl~en tJ:l_e conr_position obtained from the specific gravity and that 

given by Eckel(> 

Table 16 ., --Ivieasurement s of specific gravity on eolumbi t e-tantali te 

Pegmatite Number 
j 

Internal Unit Specific gravity l 
l 
i 

205 Core 6~1 
'• 205 Core I 6.3 

24,5 Core I 5~7 
452 Layer 5 ~ 8 

123Ll- \V'all zone .5 ~ 0 
1234 

I 
vve~l zo~1e 5 ~ l '. f' " t 

1.5,57 ~~i\ ,' Core 
I 

6 ~ 7 
---' l .S?LV I Inter:meoiate 6 .. 0 

I zone I I 

Columbite-tantalite is found in direct cont~ct with the foll?wing min-

erals in one or more pegmatites: quartz, albite, perthite, beryl, musco-

vite, monazite, biotite, tourmaline, and gahnite~ It also has been found 

in the same zones, but not in direct contact with~ garnet, topaz, micro-

lite, martite, and lepidolite. Though it is associated vJith almost all 

the pegmatite minerals, there are three associations which are most common 

in the Quartz Creek district: (1) w·ith massive quartz , (2) \vith cleave-

landite or cleavelandite and quartz, and (3) t.,rith feld$par (either perthite 

or plagioclase) and monazite. That its association 'tvith monazite is not 

pure h~ppenstance can be seen in that 9 of the 24 monazite-bearing pegma-
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tites, or 37 percent, contain colwnbite-tantalite (fig. 19). 

Monazite, (Ce,La,Hcl , Pr )POLJ-, is fm.:- c1 in 2L~, or aj?proximaJtely 1 • .5 per-

cent of the pegmatites. I t occurs in h ~ mogeneous pegmatites; cores, poo.s, 

and i ntermediat e zones in z or_ed pe~;Ynat i 1 es ; and in layered p e,;'TI!a t it es. In 

three pegmatites, namely the ]rovJn Derb;;,r 1-To. 1 (No .. 4.52), the Black 1vonc1er 

(No. 847), a.nd the Eucky (No . 1574), molzite is found in more than a 

half-dozen crystals . A uni t 20 feet lJg and 1 foot wiO_e at the Ero>m 
I ~,.; 

Derby No. 1, pegmatite No. 452, contain, aporoximately ',"" percent. Of 

t\vo localities in the Black ~'Toncler pegmj-ti te (No. 8lJ,7), one is vJorth 

specie.l attention in that it contains 0.0.5 percent monazite in an inter­

mecLia.te zon e of plagioclase-mtlscovite-q artz: pegmatite surrounding .a quartz 

pod. This intermecLiate zone is about 4 feet thick, and the quartz pod is 

approximately 15 feet long and 6 feet v.r· cle. In the Bucky pegmatite (Ho" 

l)?Ll-) the monazite occurs erratically i1 the mica zone around the quartz 

core. 

Hon.C"::IJzite occu:r.s .as eul;.edral~ c1/.l.rk- eo_ to cloye-brown crystals, that 

:r·ange ~n size from 0.2.5 inch long, 0.12 inch vdde, .and 0.0.3 inch thick to 

2 inches long , 1.5 inches wide, ano_ 0.5 inch thick. Most of the larger 

specimens come froJ!l the J3ro-vr.a Derby No. • Crystal forms identified. incluc1e 

the a(lOO), m(llO), n(l20), v(ill), r(ll ), x(iol), c(OOl), ano. h(305) 

faces. The cr;y-stc>.ls <:ct.re usually flattened parallel to the a(lOO) face, 

e.nd some of them are also twinned parall 1 to this face'! 

The specific gravity of the monazit varies from .5.0 to 5.6, as de-

termined oy the Jolly balance. 

Opt ic.all;y, the monazite is colo:r les to yello't,r, 1vith high bire-



103 

fringence, The lo\fer index of refracti r n, (No<.), ranges from 1. 78 to 1,80, 

averaging about 1.79, Table 17 shows trat the specific gravity and lower 

indices (libt.) do not vary vli th a consistent relationship. 

I 
In the Quartz Creek dist:t'ict monazre is associated with quartz, al-

bit~, perthite, muscovit e, columbi~e~tantalite, gahnite, biotite, and gar-

net. It usu.ally is fou.nd, hovJ'ever, in feldspar-rich part of the pegma-

tite, and cmp.monly produces a red stain in the feldspar immediately ad-

jacent to it. Of t~e 2Lr, pegmatites con ainin.g mo11azite, 9 also contain 

coluniliite-tantalite~ 

·_ Table 17 .. -LovTer index of 

jPegmatite 
_ · ·--·:;r:~~~;~h .. ~~-:<- _- -

Number 

i ··452 ·:· .. · 

I 290 
8L1-7 
8L1-7 

Pod 
Pod 
Intermediate 

zone 

and the specific gravity of 

·1.80 
1.79 
1.78 

.5.3 

.5.1 

.5.1 

.5~6 

I 
1.78 

Footwall layer p 
Lepidolir 

997 

Le-p i dolite is found in 17 pe~tit s, comprising homogeneous pegrna-

t:Ltes, core, and intermedia te zo j_1es of oned p egmat i tes, interior layers 

of layered pegmatite:s an<?- in parJvs of p gmatites ,,,hich shou variation in 

com:r?osi t i on a long strike. Thus, no pa,rt iculal.' type of .pegmatite seems 

be favored. I n the limited mJ.mber of z •1ed pegmatites it appears· 

corrunones·t in the d~ntra~ 1)a,;t so 

The leJ?idoli te is vrhi te, lilac, arious 

, ··. :to purple variet~es · are most common. has three forms: (1) fine-

grained aggregates with indivi dual less than 0~25 inch ·in 
.,_.,·.·r.._· 
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(2) large platy books 2 to 10 inches in diamete~, and (3) curved concentric 

books, 0 ~5 to 2 inches acros s (pl., X).. The large-plate lepidolite is found 

in 5 of the 17 pegmati tes and form a group bet-v;een the Brovm Derby lio~ 1 
li;, 

dike (lqo .,. 452) and the BrmN"·.a Derby No., 5 dike (No~~i: 535), a maximum clistance 

of 2,200 feett, Only three pegma tites on the Bro'\vn Derby No.1 claim (No .. 4~2, 
~· 

454 , and 457) have curve4 lepidolite. The plate and curved lepin~l it e are 

either pu~Jle or lilac~ JL~ analysis is r eported by Stevens _/ on large 

... J Stevens, R .. E .. ~, Nevl analyses of lepidolites and their inter:preta­
.. :!;ion~ Am~ Miner alogists voL. 23, p" 615 ~ 1938-. 

. :. .f~~i~::·-,;~·;J~ : 

-plates of pale-purple lepi~oiit e from Ohio City. The sample probably came 

from either dikes No. 452, Nott 453~ or No. 454 (Bro\m Derby No., 1 claim)., 

_as t .hese dikes vTere the o:nly ones that had been developed at the time con-

taining lepidolite in large plateso The analysis follows: 

LizO 5~os IvigO None 
Si02 49.58 MnO 2.78 
A1203 23 .. 87 Ti02 o.b6 
K20 10.14 ~0- o .. s1 
NaO 0.57 20+ 1.22 
Cao None F ·zn42 
Rb20 1~62 103.19 
Cs2o 0.09 Less 0 ~ F :2~~ 1,2 ' 
FeO Oo21 ]J 100.04 

1J Tot al iron reported as FeO. 

The for~nula for this lepidolite as determined from the ru1alysis is 

_) BB!!ley~ J. E., Heinrich, E. W., and Pages L. Ro, Pegmatite inves­
tigations i:n Colorado, Wyoming, and Utah: Uo S. Geol. Survey Prof~ Paper 
227; Pc 72, 1950c 

opt ~cal properties of all the lepidolite from the Ero,·m De-rby claim (:pegma­

tites Noo 452, Noa 4.53, and Noc 454)are similar and the only chemical dif-

ference is that the manganese content of the large plates is slightly 
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higher. 

_/Winchell, A. N., Elements of Optical Mineralogy: Part II, 3d ed.r. 
Po 271, 1927. 

• ~?"~~;.:;; ;~_: .. ~/:~::.':-~:·:·:~~- •\:~;::-;~';,:?-" , ~- ~-
the lepidolite group of mica J.ncreased from the},,}?.~·,;:~~~.tig~~h~te 

. "-:·:· ·;~~-rJ•;d,~-~1- ::, . 

(H2~2Li3Al3Siao24) and lepidolite (H4K2Li3A15 si6o24) . ~2~;nd members to the 

protolithionite end member , (H4K2LiFe4A13Si6024) ~ This increase of re­

fractive index is in general paralleled by an increase of iron and a de;_ 

crease of lithium and can be used to determine the approximate Li20 content. 

The median index (N~) of 14 lepidolite specimens from six different pegma­

tites (table 18) ranged from le555 to 1,578~ Six specimens are white, or 

white wit? just a tinge of lilac, and these specimens have the highest 

indices (1 .. ,560, 1.,564, 1~564, 1e565, 1.575, and 1.578). The two specimens 

with~,f~'ti~:~'1.575 and the 1.578 .median index give a strong qualitative test 

for iron, and fall well in the range of zinnwa1di te rather than true lepido-

lite. The other four lepidolite specimens with high refra~tive indices are 

probably between lepidolite and zinnwaldite in . compositiono . Three specimens 

of book lepidolite had median indices of 1o.557, 1.559, ancf. 1.562 ancl one 

specimen of curved lepidolite had a median index of 1.560. These values 

average only a little higher than the purple lepidolite occurring in fine-

grained aggregates and show that the chemical co~position of the different 

forms vary only to a minor extent. The shape and size of lepidolite g~ves 

no clue as to its cheJ?ical composition or opt~eal properties. The best 

guide noted was .color • with the pa+er and whiter forms having higher 

refractive indices and less lithia. 

: ' · ·~ .: 
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Table 18='-Median refractive index (Ne) and description of lepidolite from · 
. Quartz Creek district 

fegmatite No. Pe~matite Name N@ Descrintion 

208 1.578 White . (l/4-1/8 inch sheets). 
215 Opportunity No. 1 1.565 White with lilac tinges 

elongate (3/4 inch) blades 

306 Opportunity Nofl 4 1~557 

in a·radial aggregate 
Lilac, .l/4-1/2 inch sheets 

306 Opportunity No. 4 1._558 Purple, fine~grained ag-
gregates (1/32 inch sheets) 

306 Opportunity No. 4 1.564 White with lilac tinge 
f (1/4 inch sheets) 

J 
452 Brmm Derby No .. 1 lo557 Purple, fine-grained ag-

gregates (1/16 inch ·sheets) l 

I 

452 Brovm Derby No .. 1 1~555 . Purple, fine-grained ag-
grega.tes (1/8 to 1/4 inch 
sheets) . 

t 
452 Brown Derby No* 1 1•559 Lilac, book lepidolite 

i ' 
(6-inch sheets) 

i 4S2::~Jl~,;. BrO\m Derby No. 1 1.,.560 Purple, curved lepidolite 
~· (1 to ·2 inch curved books) r ~-! L!-61 1 • .562 · ~le, book lepidolite 

I ,.·(21 i~ch sheets) 
535 Brown Derby Nob 5 1'!560 Si~•ery white blades 

I (1/4;_1/2 inch sheets) 

l 535 Brovm Derby No. 5 lo)64 White, fine-grained 
I aggregate (l/16 inch sheets) 
l 

53.5 Bro-wn Derby No., 5 1.557 Lilac book lepidolite 
(5 inch sheets) 

637 1.575 White (in aggregate with 
1/8-1/4 inch sheets) 

Lepidolit e is foun~ in amounts that range from a trace to 95 percent. 

Only the :Srovm Derby No. 1 (No~ 452) has units containing lepidolite in ex­

cess of 10 percent of the rock, the White ~par No~ 2 (No. 602) has lepido-

. lite making. up 6 to 10 percent of the rock; and all others contained smaller 

proportions<> The 1IDits.that contain lepidolite ,and ·are . commo~ly lens 

shaped, are usually small; several are tess than 1.5 fe~t· long~ The Brown 

Derby No. 1 pegmatite (No .. 452) contains by :far the largest lepidolite 

body. This unit is 319 feet , long. 

. Lepidolite 'tvas associated with the following minerals; cleavela:n.di.te, 

I 
! 
I 

I 
I 
' 
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qua.rtz 9 muscovite.9 r;erthite, topa.z 9 beryl 9 microlite 9 a.lbite 9 pink and green 

tourmaline:; columbite=tanta1ite 9 and apatiteo Cleavelandite 9 the usual 

form of albite found v.rith lepidolite, is its commonest associa teo In two 

small pods the lepidolite is white and probably zinnwalditeo Topaz 9 

microlite, and colored tou,rmaline characterize the lepidolite units and are 

rarely found outside of themo 

Lepidolite in many places grows in compact aggregates with cleave­

landite or quartz; these minerals appear to have crystallized sirrn_~ltaneous .... 

ly., In other places,\) lepidolit e veins and cuts cleavelandite 9 quartz 9 and 

perthite o Topaz commonly is surrounded by a rim of lepidolite that may be 

ip part a product of reaction with the remaining liquido Lepidolite appears 

to have been deposited late in the course of crystallization because in 

zoned pegmatites it is confined to the core where it is :in part contempor­

aneous with the quartz and cleavelandite 9 and in part of later ageo 

Pyrochlore-mlcrolite 

Pyr ochlore=microlite is fourrl in 14 pegmatites.s> all on the east side of 

Quartz Creeko It does not occur in homogeneous pegmatites, wall zone of 

zoned pegw.atites, or the hanging~wall layer of layered pegmatites; but it 

is found in the intermediate zone and cores of zoned pegmatit.es, interior 

and lower layer of layered pegmatites, and units of pegmatites which change 

in composition along strikeo The most favorable place i:s the core of zoned 

pegmatites.9 as 7 of the 14 pegmatit es that contain pyrochlore-microlite 

occur in this unit., Pyrochlore=microlit e commonly occurs in a fe1--J scat=, 

tered cryst.als.9 except in pegmatite Noo 217 (Opportunity Noo 1 claim) and 

pegmatite Noo 452 (Brown Derby Noo l)o In }Egmatite Noo 217 it occurs in 

concentrations of 10 or 12 crystals in cleavelandite and quartz,\) l,vhereas 
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pegmatite No. 452 contains 0.35 ~rcent microlite J in a central lepidolite 

----~------------~~----------~------------------------~------------

_/Hanley, J. B., et al., op. cit., p. 73, 1950. 

unit. 

Pyrochlore-microlite is light yellow, light greenish yellow, olive 

green, light brown, or dark brown. The crystals are from 0.01 to 0~4 inch 

in diameter. ln massive fine-grained lepidolite the crystals are anhedral, 

but in quart~ and cleavelandite they are euhedral with well-developed to 

distorted octahedrons, o(lll), and modified dodecahedrons, d(llO). 

Pyroch~ore is essentially NaCaCb206F, and microlite is essentially 

(Na, Ca)2 Ta2o6(o, OH, F). The ~wo species form an· isomorphous series with 

the columbium-rich members called pyrochlore and the tantalum-rich members 

rnicrolite. Besides the elements given in the abov~ formulas, oxides of 

some of the following elements may comprise several percent of the minera l : 

K, Mg, Fe, r1n, Sb, Ce, La, Di, Er, Y, Th, Zr, U, Ti, Sn, and W. 

Considerable work has been done on the microlite from the Brown Derby 

No. 1 (pegmatite No. 452)' especially during World War II, when it was 

mined along with the lepidolite. An analysis of microlite from this peg-

matite by J. G. Fairchild has been previously reported 2/ and is given 

below: 

_/ Eckel, E. B., and Lovering, T. s., Work of Eckel, Lovering, Fair­
ch~ld, Microlite from Ohio City, Colorado~ Report of the Committee on the 
Measurement of Geologic Ti1re, pp. 78-79, 1935. 
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T~0.5 68.47 BeO none 
Cbz0,5 4 ,)~.5 P2o.5 none 
Ti02 . 10 CaO 9 ~ 19 
Sn02 -9.5 MgO !04 
uo2 1!\69 PbO o40 

uorl f,.4o NazO 2.,94 
Th 2 ~ rare earths ii~.~e K2o • 2.5 
A12o3 .. 10 F 1 • .51 
Fe203 1.91 Cl none 
MnO . 11 Insol • .&- SiOz .. 92 
ZnO none HzO 2o84 
CuO . 04 98 ., 41 
Bi2o3 .07 Less 0 = F .64 
As2o.5 t r ace(?) 97~77 

The _specific gravity of this material is ,5.604, and its index of re-

fractiol;J., as determined by J. J. Glass of the Geological Survey, is close 

to 1.93., This analysis indicates that the mineral is microlite having a 

high ratio of tantalum to columlJium. As 'l.nrould be suspectec3. from the 

uranium content this mineral is highly radioactive an4 can be easily 

detect ed with a Geiger-Mueller counter~ 

The material from the :Brown Derby No. 1 pegmatite (No. 4.52) is dark 

bro'tvn to light brovm.. An olive-green specimen from . the :Sro'tvn Derby No. 5 

pegmat ite (No • .53.5) was analyzed spectrographically, and it \nTaS found that 

the tantalum v1as more ab~9-ant than . the columbium. This specimen is also 

on the microlite side of t he series ~ It gave a positive test with the 
,<~_.;.-.• : 

Geiger-Mueller counter, bi1t .. not as strong as that given by the dark-bro'tvil 

var:Lety, 

One light-greenish-yellow ·· specimen from pegmatite No. 461 gives no 

reaction to the Geiger-Mueller counter. The dark color of the pyrochlore-

microlite may be caused by the radioactivity of the uranium, as are the 

brow11 halos surrounding the dE~k pyrochlore-m:Lcrolite in the lepidolitee 

Similar observations were made by Adams _} at the Harding mine near 

..J Adams, J. W., Personal · communication• 
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Dixon, N. Mex., where ~e found that light microlite ~~s not radioactive 

but dark microlite was. 

Pyrochlo~e-mic:roliteis asso?iated in the Q;uartz Creek district , with: 

cleavelandite, lepidolite, quartz, and muscovite. The t\'IO types of occur-

rences are: (1) with massive fine-grained lepidolite, and (2) \vith cleave-

lanctite and smoky quartz. In eight pegmatit·es it occurs in lepidolite and 

in six in cleavelandite and quartz. In most places, where it occurs in 

lepidolite, c~eavelandite is present in minor amounts; where it oecurs in 

cleavelandite, lepidolite is a minor constituent. Lep~dolite is present 

.in ~2. -out -of the 14 pyrochlore-microlite-bearing units, and cleavelan~ite 

in 13. The o?currence of pyrochlore-microlite with either lep~dolite, 

cleavelandite, or both, is common in pegmatites in other ar~a·s. · It occUI."s 

'\'Tith l~pi~olit~ . and cleavelandi~e at the ]ob Ingersoll mine, Penfield 

Coun~y, S. Dake, ,,,ri~h cleavelandite and lepidolite at the Tin Mountain 

mine, Ouster Co~ty, s. Da~., with cleavelandite and a lithium mica in 

the Harding mine, near Dixon, N. Me:x:. _),\'lith cleavelandite at the 

_j Adams, J. W. , Personal communi cat ion., 

Rutherford and Morefield mines, near Ameli~, Va. J, and with lepidolite 

_j Glass, J ~ J., . The , pegmatite min~rals from near Amelia, V:irginia: 
Am .• Mineralogist_, vol. 20, P• 7.53., 1935. 

and albite (type not defined) from a pegmatite at Topsham, Maine_/. 

_j Palache, C., and Gonyer, F. A., Microlit~ and st':ih_iotantali te from 
Topsham, _Maine-: Am. Mineralogist, vol. 2.5, p .. 412, ·1940. 
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Topaz 

Topa;z is relatively rare in pegmat:i tes: and th~ pegmatit~.s- of many -di'~ 

tricts do not contain this rri.ineral.r~ The Quartz Creek district -contains 

eight topaz-bearing pegme.ti t~s, \vhich is less than half of a percent of all 

The -topaz "is milky ,.,;hite; though some has a greenish stain on the out--

side. The crystals are subhedral to euhedral and are p~edominantly long 

tapering prismatic crystals;., They a_re usually 4 to e inches in <:Iiametei" 

and a _ f -oot or two- in l-ength; but specimens _ hC~;Ye been found vrhich atta::l.ned 

12 -inches in diameter and L~ feet in lengthe The -prism f?-cest m(llO),-'·ru:.d 

~he :pyramid faces, i(223), are the best developed~ The basal pinacoi.d" -o(.oo-1}~~­

wa.s noted on a fevr specimens~, £thd-probably other fac'e-S could be found. wlth 

continued stuo.J'-· :Ba.sal cleavage is well developed on most sp~cimeris. _ Th,e_ 

~lov.rer index of re:G.r~ct-ion {No~.) 1.vas determi:ned· t ·o ra!1ge _ from _-~~ 616 --to -1-a.6l8 

- (--table-'19.) on• four top~z sp-ecime11s from t-hree ·differ--ent pegmat.it~s~ . 

~litnchei1- _;/ -and Pardee_,_ Glass, and · Stevens _} :have sho1.~"11 that the indic-e-s· 

_ _} W_in~heli;, .A-f! _ li.~-:;_ Elements of O:Pt~icai_ Min_~ra:to~r-~: Part=- li~, · p-. : 199~~·_:: 
. 1947~ - - - -- -

-J. Pardee-,.:_ J~~ T,~-~ . Glas~, -J ,._ _ J~~~; - and Stevens,. R,. :E.,..,_. Massive low­
fluorine to'paz from · the Brewer mine .... South Carolina: Am,. Mineralogist,~ 
vol. 22, pp~ 1063-1064, 1937.. ., 

- __ ,..-----
of t~opc.Dz i?1.crease vil:th the 'increase of :v;ater content cana decrease of the 

fluorine content{! . The indices of topaz ·in the Q}..1artz Creek district show 

that- there :is a uniform water and fluorine cont~nt ., and ()y inte~olatin~ 

trorii a ~tab1e gl:ven by ·winchelr:J 'that -th~y contain 'bettveen 17 .o -~:and- 1.8o_$~ 

--- _) Winchel~ A. N .. ., op., citJ>--, p .• 19~ 194Z* 
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Table 19 e--Lower index of refraction (N~) of topaz from the ~artz Creek 
district 

Pegmatite Number Pegmatite Name N~ 

21.5 Opportunity No ~ 1 1~616 
4.52 :Brown Derby No ¢' 1 1 -r 617 
4.5? :Brown Derby No., 1 1 ~ 618 

1.574 :Bucky 1 ~ 616 

Topaz is found only i n lepidolite-bearing pegmatites and is directly 

asso~iatec1 with the _follovri J?.g mineral s in one _or more pegmatites: lepi~lo-

lite , cleavelandite ~ quartz, muscovite ~ beryl , pertb.ite , and tourmaline .. 

It is always found vrith the first three minerals , Purple lepidolite com-

manly ,forms a coating around topaz e Its association vdth lepidolite \I}'OUld 

I 

I 
i 
I 
I 
I 

I 

be expected as this mineral also contains fluorine in its chemical compos~-

tion ... Stevens ..:_; made analyses on 17 different lepidolit.e specimens and 

_j Stevens, R., E <!> , Nev1 a.:Q.aJ,yses of lepid.olites and their interpreta­
t ion~ Am~ Mineralogist , vol ~ 23, p ., 61.5 ~ 19.38 ., 

found the fll:lorine conten~ ranges from 4 e; 09 to 9o19 percent~ the average is 

7~03 percent t.l On the Opportunity No .. 1 claim, pegm~tite No " 21.5~ sqme of 

the to1Jaz h...as a thin pale-green micaceous coating of polylith~onite ,_., This 

speci~en of polylithionite is biaxial negative and has N~ = 1 ~ .5.58 and N~ = 
L • .56.5 ~ J3oth polylithionite and lepidolite appear to form as a product o~ 

reaction between the early-formed topaz crystals and the res~dual liquid, 

and corrode the surface of the topaz crystals in some places.,. The topaz 

always occurs '\vith the lepidolite , as the fluorine . evidently comes off from 

the or i g inal magma at the same time as the lithium.. Thus , in a pegmatite 

district in 'l.v'}:lich both topaz and lithium minerals are present they should 

be associated, Less than 0 ('.5 percent of the pegmati tes of the ctuartz Creek 
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district contain topaz, yet almost 50 percent of the lepidolite-bearing 

pegmatites.have topaz, and all of the topaz-bearing pegmatites contain 

lepidolite., 

Gahnite 

Gahnite, the zinc spinel, is a rare mineral found in only eight peg-

matites. It occurs in homogeneous pegmatites, in in~ermediate zones and 

cores of zoned pegmatites, and in layered pegmatitese 

Gru1nite is greenish black to dark green, and occurs in anhedral 

masseso The crysta~s are from 0.03 to 0.75 inch in oiameter0 The mineral 

is green, isotropic, ancl has an index of refraction of 1.81 ! 0,005. 

Gahnite .does not appear to have any favored mineral association e In 

pegmatite No. 15Ll-O it is found with massive quartz, and_muscovite, in pegma-

tite No. 1574 vJ'ith albite, qua,rtz, musc?vite, and_ beryl, and ~n pegma~ite 

No. 452 w·ith albite _columbite-tantalite, monazite, tourmalinef garnet, 
, ... 

biotite, and q~1artz. The pegma~¢tes containing this mineral are widely 

scattered and its pre$ence depen<ls upon the availability of zinc in the 

pegmatitic liquido 

Gru1nite is rare or absent in most pegmatite districts, but bas been 

reported from the Tims Hill deposit in Com1ecticut _/~ 

_) Foye , W, . G,., Mineral localities in the vicinity of Hiddletovr.a, 
Connecticut: Am. Hineralogist, vole 7, P~ 9,. 1922fl 

Allanite 

Allanite is rare in the Quartz Creek district~ In the Black Wonder 

(No ., . 847) it occurs in several pods, a few feet thic~ and about 10 :t~e·t 

long. This pegmatite is over 6,700 feet wide and 12,600 feet long and the 
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pods rep resent only a minute fraction of . the total }Jegmati te. The poc1s 

are quartz (about 90 percent) and e.lbite ,. A few scatterec1 crystals q,f 

allanite occur in smobJ quartz. 

The allanite is in prismatic c~;stals , ~ith a square cross sec~ion~ 

a s much a~ 0 ~ 5 inch across and. 2 inches long" The mineral is black ~. 1t.as a 

shiny lustre, and is ringed by a reddish-bro'ltn1 decomposition produ9t !l At 

least t hree different substances are observed under the microscope ~ One 

is isotropi9, recldi ~h bro·wn in color, ana. has a refractive index a little 

less than 1 ~~> 62; the second. is anistrOJ?ic and colorless; and the third is 

isotropic and grayish green. These observations are in agreement with 

those of Hitchens who describes the allanite from ~itchburg, ~bss. _/ 

_}Hitchens ~ · a~ s., The pegmatites of Fitchburg, Massachusetts: Am~ 
Mineralogist ,. vol~ 20,. ~P· 18 ~ 1935., 

Unidentified mineral 

k.a. _ m1identified s hiny greenish-black miner?.l, believed to be a nevr 

sp ecies , vJas fov.nd at the J3ucky pegmatite (}:~Toe 1574)"' This mineral occurs 

in scattered p ockets in the mica zone ~ A total of 17 pO"Ll.:.l'lds was collec~ed 

o.uring the mining operati?no ~Dis mineral is associated vli t:l;l muscoviJGe, 

altered feldspars, quartz, monazite, and colDJnbite-tantalite~ It a:9pears 

to b e most closely associated and i n places intergrow~ with colurnbite-

The Y1li:neral has a co:1choidal fracture, and super:ficially resembles 

samars~ite ~ fer[:;usonite, or euxenite,. ' ~ .. · .}JQiWl.<i.e:~ X-ray film vro.s comlJa:ced 

\vi th the f iles of knoun minera ls in the X-ray libraries of the Geolog ical 

Su rvey and Colmnbia University vlith 11egative resultso A spectrographic 

analys i s mao.e by A~ T,. Neyers i n the Geological Survey Trace :aJlemei1tS 
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Section WashingtO"A Laboratory indicates \vith the orde.r of magnitude o:f con-

centration ~ the following components: 

cb2o5 XO~O Y~OJ . Qix 
Tazos XeO s o2 .,x 
U~Oa XQO Laz03 Traces 
T Oz ~X Ti02 ~ X 

MnO .X PbO .x 
Fez OJ ~x sb2o3 .ox 
Ca.Q,.,_ &X MgO· Trace 
Zrdir oX 

Looked for but not· found~ Na., :Bi, · W, and P~-: 

A determination of equivalent uranium made by meas-QXing .t-he radiation 

frol1l urani'Ulil an~ thorium, gave a value of 11 to 12 . :percent ¥hich would 

sho.w that the X~O given for u3o8 "'oul~ be nearly ·lo pe~ca.nt. ~Like . mBllY 
. -

other radioactive columbo-tantalat·e$· this mineral :is· mettlmict~ 
' . - • • . , • . . .... # • • • · , . • . ' . · ' 

T'hiS .mineral, in th~n. s~ct~on ~ is :pale . yellow, isotropic 0 and bas an 

index of refracti~n of 1.80 ·± 0.05. 

The mineral bas a specific gravity of 3,8, and some of it contains 

small oavi ties lined w·i th a fine-grained yellow material. 

Other minerals 

· " Finely-grained chlorite occurs in nine· small :pegmatites in the Qpart·z 

· Creek district 6 It conrp~ises se-rreral :pe~cent of these small p:~tiiu~se · -

.Chlorite is found in firie.;:;.ga;ine_d .. 

. , •. ·:::.lh'ite-rich p~atites and is in part an alteration pro~uct of biotite~ 

. ~ . . 

_)_y 

Samarskite,. or a. similar Iq.~:z:u~ral, · such as euxenite~ is , :Pr~sent in. ·, ·· 

seven pe~titeso Only one or two cry~tals of this mineral, O.,OJ to O.S 

inch long, are found in each :pegmatitee It has refractive indices above 

· -1~8.3 and ~n feldspar is surrounded by _ a reddish balo., This minera+ is 

commonly associated with smoky quartz, and is strongly radiot:lC~ive~~.· 

Epi¢iote occurs in three pegmatites as fine-green vei~lets, -and ·was 
, 1" :. - · 

. . -
··-

' : ,..:"'.!"~ . 

... 
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introduced into the pegmatite after its solidification .. 

Light-blue 0-patfte , as crystals 0~25 to 0 .• 5 inch across, occurs in 

three :pegmatites. In most pegmatite districts apatite is very common, but 

in the Quartz Creek district it is ver-.J rare. 

Light purple fluorite is found in two pegmatites as grains about 0.06 

inch in size. It is extremely rare~ 

Spodumene and amblygonite occur only in the Bazooka pegraatite (No~ 424) 

in a circular core unit 20 feet in diameter. Spo:~~ene in v.rhi te lathlike 

crystal$. 7.s f ;>1J.:.I'ld on the small dump.. No amblygoni te t..ras found by the , ·. .···\ ··. 

writer ~ but 1,qas observed by Hanley _/ .. 

_j Hanley, J. B~, et . al~ op~ cit., pp. 66-68, 1950e 

Phosphates of the li thiophilit.e -tripbylite series and their altera-

tion products are found in the Bucky pegmatite (No. 1574). ~.rJ'O crystals 

't'lere noted in the mica zone and one crystal \vas found in pert hit e-quart z 

pegmatite adjacent to a subsidiary core segment, approximately 2,500 feet·· 

to the southeast. 

Betafite is reported by Hanley_/ associated v!ith monazite, gahnite, 

_/Hanley, J,. B,., et .. al., op .. cit .. , p,. 71, 1950 ~ 

and columbite-tantalite in the Bro\vfl Derby No. 1 pegrr:atite (No .. 452)~ It 

1...ras not observed by the \vriter and is probably ver-:/ rare. 

Alteration of wall rocks 

The alteration of wall rock by the introduction of pegmatitic materials 

;is common in many districts.. Jah.ns _/ describes impregnation of quartzite 

_) Jalu1s, R. H., Mica deposits of the Petaca district, Rio Arriba 
County, Ne\v Mexico: N. Mex& Bur .. Mines Bull. 25, pp .. 52-54, 1946. 
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and mica schists in . the Petaca district by muscovite, rnicrocline, and plagio-

clase to the· extent that the contact bet'ltreen some of the pegmati tes and the 

country rock is gradational. The formation of muscovite and tourmaline in 

the country rock adjacent to the pegmatites in New England has been briefly 

mentioned_). Numerous pegmatites in the Black Hills of · South DaJcota show 

_; · cameron, E. N., Larrabee, Do M., Page, J. J., Stewart, Go W., and 
Shainin, V$ E., Pegmatite investigations in Mainee New HamPshire, and Con­
necticut, 1942-1945: U. S. Geol. Survey Prof o Paper. -(In- preparQ.tion.) 

abundant alteration at the wall rock-pegmatite contact_/. The Helen 

_)Page, L. R., et a~ op. cito (In preparation). 

~e~fl pegmatite in Custer Co~Ulty has patches of granulite along its sides 

from a few inches to 6 feet thick. The granulite varies in co~;osition 

from place to place and consists of quartz (30 to 70 percent), muscovite 

(5 to 30 percent), biotite (2 to 15 percent), and minor quantities of tourma-

line and a11atitet' The Elkhorn pegmatite, also in Custer County, has intense-

ly towmaliz:ed the quartz-mica schist on the hanging-.wall side of the pegma.-

tit e. 

In the ~1artz Creek district, however, there l~s been_ practically no 

alteration of the country rock adjacent to the pegmatite. The only notice-

able alteration 1r1as of hornblende gneiss, 1trhich appeared slightly more fri-

able adjacent to the contact.. The ~hree main types of cow""ltry rock, horn-

blende gneiss_and tonalite, granite, and quartz monzonite, are eq~ally free 

of alteration,. 

Alteration of the country rock might ~.pt be expected in the gra:nite and 

quartz monzonite, as both rocks co~tain essentially the same minerals as 
·';: 

the pegmati_tes. On the other hand, the hornblende gneiss and tonalite are 
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markedly different in chemical composition from the ]!egme:bites $ Similar 

hornblende rocks in other districts have been intensely altered.. Jalms . / 

in his descr;i.pt ion of the Petaca district states , 11 vrhere amphibo l e schist 

lies ag2.inst Jlegmatite , as in the Green Peak deposit, it l1...as been converted 

to a <iense aggregate of biotite flakes 11
Q McLaughlin_/ in a paper on the 

_/ McLaughlin, T. G. , Pegmat i tes of the :Bridger I•,fom1tains, vlyoming: 
Ar1. Mineralogist, vol, 25,. p .. 53~ 19L!-O~ 

pegma,tites of the :Bri~~r Iv!ou:r.1tainsf Wyo,., states that all the older pegma-

tite ::. dikes are accompanied by alteration on the hanging-wall side of the 

c1ike , ,,;here the perceYl_tage of hornblende in the original hornblende schist 

was greatly reduced and quartz became the predominant mineralo 

The type of country rock may .affect the kind or e~ount of alteration, 

but the type of country rock does not appear to be the prime controlling 

factoro The only difference between the pegmatites of the Qp_artz Creek 

district and those of ma:ny other districts that have \iTidespread alteration 

along pegmatite contacts, is in the corrlj_Josition of the origi!1..al pegmatite 

liq_uic1.. Tourmaline, apatite, and muscovite are some of the commonest 

minerals formed in the zone of alteration,. J3oth tourmaline ecnd apatite are 

among the connnoner miner <?vls in most pegmatite districts ancl may occur in 

2.lmost ~yery pegmatite; but in the ~1artz Creek district tourmaline is a 

minor constituent of 48 out of 1 , 803 pegmatites and apatite is found in t\vO .. 

Tourmaline is the only boron mine~al found; but phosphorous occurs in apa-

tite , in lithiophilite+-triphylittf_: in one pegmatite, in amblygonite in 

another, and in monazite in tvventy--three~ Muscovite, though common in the 

number of occurrences,is small in amount as compared to rna~- other areas ~ 



120 

_ These- facts -imcli~ate t ·hat the •riginal pegmati tic mapa c~Dta~~~d ~li tt1e· I,_· 

P, and ·oR, and p~®s~ibly @Jth~r volatiles" Alteration ot the vall ro~k is 

al.ura'\i@)D minerals, taeugh th~y wre available in tM pepa~i"te apa to 

term. rare -minerals in th.e p~pati te -iviq -all stages Gf ~rystalllmati~Do 

Seme pepati te 4istricts are imp~nut as a ~sovce ot lepid.oli te, · saee't ·· 

mica9 c~llillibit~-tutalite, ber;rl9 ®):Jr other pegmatite Bli:oerals. 'lh.e gruilt{ci: 

. pe'patites I§)Jf · ust distri~ts ~~Bsist .. esseDtially of pertlti te, plagioclase, 

qua.;rtz 1 Uti JllUSCOvi te 1 b11t DOt all. pepatite clistriets .have the SQ.e assem­

~lap ~t mi:m.®>r minerals.. It is this usm'blap ~t miner ·mineral• ui ~i~ 

. N®lt ~®~ly ~ tae less e~m minerals vary fr81 tis-t;riet tc tistrict-_, 

but flr~m pegma;\i'te to pepatite.. DQring W~rl4 war· iz tke:·Ue S., Geellllieal ­

S~~y was s:tuiying pe.pati tes . ~t pr()dt.u:ed critic~)" Deeded uateriaJ.IJ ani 

pegmatites > were g'@lu.pei simply &.©l©~rd.ing . to minerals· of ee•ncaic interest. 

It vas recognised-by lll&llJ" iavestiptQ>rs ~t .a. ee:r'U.iu tne- et mimeral ~ul.d 

@e~v im. @Snai.D groups Gf ~patites~ that is, th.e litlU.mn.-'bearing pepa­

t _i tes Gf · a district-weW.d. n®>t be seattered. luiLphau.rc!iily tla:reugli.0u.t u area 

but ~uld e~ccv iB a cluster crc ,$l'~1QS "threqltollt a . district., This grou:p­

iDI -<®f ail:aer~pcally simila.'ir pepatites is ilhls'tratecl 1m the Black lUlls 

et S~uth. Dak~ta where · such wU-lm~ lithia. proQcimg peSIJI&tites as thei-
~ . , • ; ' . < •• .. •. • .. • 
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Etta, Peerless, Hugo, and Edison,, are all in one group: and the Helen J3ery~_, 

Helen Beryl No, Z, and Tin Mountain,in another•-

The areal mapping on \vhich this report is based afforded an excellent 

opportunity to study the distribution of minerals in a medium-s~zed pegma­

tite district,. A series of maps, (figs_ •. 16, 17, 18, 19, and 20)., show t-~-e _ 

distribution of beryl, tourmaline, curved muscovite, biotite, magnetit-e~ 
.. l 

~\.m.g-#a~;1te, columbite-tantalites cleavelandi te, topaz, lepidolite, and micro~ 

lite thro~hout the ~rtz Creek district'! Some minerals such as flat_ 

muscovite, and garnet are too widespread to be significant, whereas others 

like chlorite,. arnblygonite, and spodumene, are too rare to be of use 

statistically-. Each pegmatite that contains at least one crystal of a 

particular mineral is indicated on the map as a bearer of that mineral~ -

This scheme of representation has the serious defect in that large pegma-

tites appear to have a greater quantity of the mineral than do the smaller 

pegmatites. For example, the Black vlonder pegmatite (12,600 feet long by 

6, 700 f~et 'vide), contains only a few crystals of beryl in two small 

po~ets,, yet it appears on the map t ·o be a large ·beryl-bearing areae T'\10 

facts are emphasized by these maps: (1) the relation of distribution of 

certain minerals to all the pegmatites in the district, and (2) the con-

stant association of tlvO o:r; more minerals... The associated minerals are 

grouped on the same figure. 

Tv,ro ~undred and thirty-two beryl~bear:tng pegmat i tes are shown -in 

figure 16. The group of beryl-bearing pegmatites in the northwestern corner 

of the area mapped has .a northeastwardl.y trend; _ a second group extends 

· northeast from near Opportunity claims in the southwest part of the area 

· mapped; a th~rd group extends from Wood· Gulch northwest to the Brown Derby · 

·mine:; a fourth small gro.up occurs in the vic'ini ty of the :Buckhorn mine on 
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the eastern edge of the district; and a fifth small group is around the 

Bucky mine in the northeast corner of the district. There are scattered 

beryl-bearing pegmatite~, including the Black Wonder, in the nqrth-central 

part of the area mapped, which actually contain a little ~~aryl& 
,}~~~~~:.·~· . 

Figure 17 shows the location of the groups of tourmali:b:e- and curved 

muscovite-bearing pegmatites. Tourmaline is most abundcmt in a.n area near 

the Opportunity claims on the southwestern edge of the district, in the 

vicinity of the Brown Derby No. 1 pegmatite, and adjacent to .the quartz 

monzonite in a small area along the northern edge of the map~ Curved 

muscovite is found only in the northwestern slope of Wood Gulch. It is 

surprising that these relatively rare minerals are grouped so closeli in 

the hundreds . of pegmatites mapped~ 

Magnetite and biotite are found in 422 and 357 pegmatites, r~spective­

ly. Almost every pegmatite in the northern part of the area (fig. 18) 

contains these two minerals, but in the southern part these minerals appear 

only in small clusters of pegmatites. 

Figure 19 shows the di~tribution of columbite-tantalite-bearing and 

monazite-bearing pegmatites. Although they are not as abundant as the 

other minerals studiedt the special association of pegmatites containing 

these minerals are clearly the same. Only one or two crystals of these 

minerals were formed in each pegmatite. They tend ~o occur in clusters. 

of several pegmatites, as is apparent from the mapse 

Figure 20 shows the grouping of lepidolite-, cleavelandite-, topaz-, 

and microlite-bea~ing pegmatites~ The.intimate association of these four 

.minerals is clear. These minerals are abundant in four main groups of 

pegmatites: (1) in ·:;i8utb.~.~~tern part of the district ... around the Oppor­
-~<r;~·-

tu,nity claims, (2) in the vicinity of the Brown Derby mih·~, (3) in the 

.. 
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vicinityof the White Spar claims, and (4) in the vicinity of the :SUcky 

propertyi) 

Relationship of the -pegmatites to the country rock 

One of the problems of pegmatites_? as with many other igneous rocks, is 

the effect t ·he country rock ha~ on their occurrence and mineral compositione 

The pegmatites in the ~rtz Creek district occur more commonly in horn­

blende gneiss and tonalite_, and less frequently -1n granite a:n.d quartz 

monzonite . ., If the pegmatites were derived from the same magmas as either 

the granite or quartz monzonite, they would tend to occur along the outer 

edges of the parent igneous rock and in the adjacent country rock. In the 

Quartz Creek district, however. pegmatites are found on the edges of both 

the granite and the quartz monzonite. Also the pegmatites would _ not pene­

trate far into the granitic rocks, if they came from the outside~ 

An equally logical reason for the pegmatites distribution in this 

area is _that the granite and quart~z monzonite are less fractu.J;'ed and afford 

less easy passage to the pegmat~te solutionslt The pegma.t1tes find zones of 

. 'tvea.'tci1ess to intrude only on the edges of these bodies, where cooling frac­

tures are common~ This does not preclude that· the pegmatites were not de:... : 

rive·d -from . the · original magma of either of these two rocks. ,It cLoes seem, 

rw)Vever, that the presence o:t· absenc.e of pegmatites in a particular rock 

or part of a rock may be the result of the ease of intrusion rather than 

the sourc.e :f'rom which they are derivedo 

A statistical colllit of the types of pegmat.it~ minerals founo. in the 

various rock units was made on the pegrn.at it es in the chief rock types, , 

All pegmati tes that occurred in t'IJTO or mor~ . types of country rock were ex­

cluded., Certain minerais- such as pTagioclas(f, -·quartz;, and perthite are otnni-
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present and thus shovJ no differences; \'Jhereas others like topaz, gabni te, 

and spodumene are .too rare to give a significant stati.stical count o 

Another problem is the distribution of minerals ' in groups which may 

appear to show concentrations of a mineral in one rock type, but which 

are related to the areal distribution rather th?-n to :. the rock typec Some 

minerals such as lepidolite and cleavelandite are not found in pegmatites 

in either the gra,.nite or the quartz monzoniteo The small number of pegma­

tites in which they are found, however, precludes any statement as to the 

effects of the country rocko Tourmaline, on the other hand, is fairly uni­

formly distributed ln the three dominant types of country rock considering 

that it is found in only 48 pegmatites. The ratio of to~rn~line-bearing 

to non;_tourmaline-bearing pegmatites is 1:30 for hornblende gneiss and 

tonalite, of 1:21 for granite, and of 1:85 for quartz monzonite~ 

Be~Jl-bearing pegmatites show a marked preference for certain types of 

'"all rock., Beryl occurs in 232 pegmatites and though irregularly distribut.:ed i · 

it is believed, at least in the case of granite, which is also irregularly 

distributed in many areas of beryl-bearing pegmatites, that the distribution 

is wide enough to discount the general areal pattern of beryl occurrenceso 

The ratio of beryl-bearing pegmatites to non-beryl-bearing pegmatites is 

1:6.4 in hornblende ~neiss and tonalite, 1:20 in grenite, and 1:189 in . 

quartz monzonite.. These :figures show 1.,ride vAriance q.nd suggest that the 

concentration of the beryl in pegmatites is iY1_fluenced by the co1.mtry rocko 

It 1.vas thought that the granite Elight absorb BeO from the pegme.tite liquid, 

and, therefore, bulk samples '"ere taken from a graphic granite-rich lJegma­

tite (1\J'o, 512) and the acL.joining coarse-grained granitel!l The lJegmatite 

samlJle consisted of perth:ite (62 percent), quartz (20 percent), albite (15 

percen,t), anc1 muscovite (3 percent)(' A little more than half of this rock 
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:vras gra-phic gre11i te. The gr[:U1i te '"as estimated to contain microcline 

(67 percent)' albite (20 percent), quartz (8 percent), ano. hiotite (.5 

percent). The pegmatite contained a trace of BeO a11d the granite contained 

an amount less than '\'ras d.etectable spectrographically (under Oe 0001 per-

cent) o Bulk San!J.:>les ~rere tat<: en also of the footv1all layer o:f the Brown 

Derby No •. 1 pegmatite (No. 4.52) and of the hornblende gneiss, vJithin 8 

inches of the contact. Samples were split do't~.!l from about 1, 000 pounds of 

original material. The J?egmatite 'WaS estimated to consist of albite (89 

percent), quartz (10 pereen~ ), tourmaline (1-2 percent), nmscovite (less 

than 1 percent), and garnet (trace) ., It had an average grain size of 0.12 

inch and .there was no Vil3ible be!'iJl. The analysis showed this pegmatite to 

contain O.OJO percent J3e0 and the hornbleno.e gneiss a tracetl The results 

of these tvTo sets of -samr)les should be supplemented by nmch more data"' 

Graphic gra~1i te peg;mati tt~S are commonly lean in beryl and the :Srovr.a Derby 

pegmatite had bel'iJl in other units than the one sampled. This small amount 

of vrork seems . to incl.icatH that granite does not absorb :SeO from the pegma-

tite fluid and thereby cause the difference between the :SeQ content of peg-

matites in gr211ites and in hornblende gneiss" The possibility of the BeO 

being deri veo_ from the, country rock has not been investigated., Samples of 

the hornblende gneiss away from the l)egmati te are needed to see if it too 
~. 

contains a trace of BeO , ' More probably 3 ho\vever, the trace of BeO in the 

hornblende gneiss is derivecl from the l:>egmatite: as J3e0 ten(ls to be con­

centrateO. in the last stages of magmatic ~fferentiation _} and is chiefly 

_} Ran.'Lcar.aa ~ K., and Sahama, T ~< GQ ~ Geochemistry, pii ·· 443 , 19.50 .., 

found throughout the vvorld in granites and nepheline syenites @ 
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The problem of the origin of p~~natites is co~glex and involves not 
~>1 

only -the method by which they are dey ived from the original_ mag1na, but also 

their crystallization • . ~ - Pegm~tites a1)pear in m~ areas to be related 

areally to large bodies of intrusive ·rock ." Most of these intrusive rocks 

crystallized from magmas of sil:Lcic composition ancl thus pegmatites are 

comrnonly associated 1nrith igneous rocks such as granites .. Gorp.nson _f has 

.J Gorat1.son, R., The solu1;> ility of water in granitic magmas: .Am. 
Jour. Sci., 5th ser., vo1. 22 , Po 481, 1931. 

sho'\·J11. that certain natural rhyolitic glasses may contain 8 to 10 percent 

water~ Thus , from a gr~1itic magna, containing only 1 to 2 percent water, 

.,,·-... the amounts of ,,.rater rel ,easeo. in the later stages by slo\'T crystallization 

of such a ma~;ma \'lould be very large.. In additio+1 to \'la.i{er. the other vola-

tife elements such as F , Cl, B, and P , "t·muld be concentrateCJ.. The alkalies, 

Na, K, Li, Cs, ano. Rb, also tend to be concentrated in the later stages of 

crystallization. 

Granitic pegmatites have some of the properties of granites and some 

of various types of veinB , They appear to be an intermediate type and have 

been correlated by various writers to both igneo1,1s rocks and veins. Berylt 

a tyPical pegmatite mineral, is found in both e;ranites and quartz veins as 

vrell as in pegmatites sut;gesting a continuous gradation bet'\·reen these rock 

types .. Beryl ~ for example, is found in th~ granites on Mt. Antero > Colo ., _/ 

_j Adams , J " Wll , Beryllium deposits of the Mto Anter.o region , Chaffee 
County, Colorado: U!j Sr. Geol ,, Survey :Bull~ (In preparation ,. ) 

and in the Victorio Moun·qains ~ 1\ft, M:ex ~ J ano. beryl-quartz; veins are found 

I Holser, W, T .. :; Unpublished Geol ., Survey report on the occurrence of 
,.helvfte a11-d beryl in the Victorio Mountains, New Mexico. 
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in the Victorio Mountains _}, the California vein on Mto Antero _}, the 

Bor~na vein, Arizona_}; and Kazakhstan, Russi~.~i ::J"' 
.. :-'r("'~~ ; 

..J Hobos, S" W., Tungsten deposits in the. Boreana district and the 
Aquarius Range, Mohave County, Ari~ona: U. St. Geol. Survey B-gl.l. 940-I, 
P• 2.54, 1944~ . . .,." ,,-' 

_} Sinegub, E. s.,. :Berill: Nemetallicheskiye iskopayemy@.:'.;SsB;:!l , 
Moscow-Leningrad, vol. 2, pp. 129-1.57, 1943. 

Most of the :pegrna.ti:f~s in the QJJ.artz Creek . district are simple p~gma-

tites composed of minerals : typical of granites-perthite, quartz, plagioclase, 

muscovit~, and garnet. The unusual "distinctive" mine:i;-als of pegmat.i tes 

rarely are found~ Such minerals as cleavelandite, lepiO.olite$ topaz, 

microlite, gahnite, and columoite-tantalit·e occur in ;less than 2 percent 

of the pegmati tes in the Quartz Creek district. The predominant mineralogical 

difference between pegmatites in many districts and their associated granites 

is that the pegmatites are somewhat higher· in muscovite, indicating a higher 

water content of the original liquid. In the Quartz Creek district, how-

ever, muscovite is a relatively minor mineral, suggesting that the original 

magma was water-poor. The fe1v :pegmatites that have minerals containing 

other volatile elements are the result of a later stage of segregation and 

crystallization,~ 

More tban 90 percent of thepegmatites in the Quartz Creek d~strict 

_have an average grain size of less than 1 incho This textur~ is comrnonly 

aplitic r~ and may resemble that of a fine- to coars~-grained granite. :Many 

of the pegmatites in the Quartz Creek district resemble ·typical igneous 

rocks and have been mapped by Crawford a.nd Worcester _} as granite in the 
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_} Crawford, ''Ri\ Do , and Wore ester, P. Ge, Geology and ore deposits of 
the Gold :Brick district, Colorado: Colorado Geolo Survey :Bull. 10, 1916" 

northern part of the areae The lepidolite-bearing :Bro'~ Derby pegmatites, 

on the other hand, are much coarser textured and contain many minerals dis-

t inctive of pegmati tes that have been described as showing ''abundant evi­

dence of hY.d.rothermal replacement," by Landes J~ 

.J Landes, X. X~~ Colorado pegmati.tes: Am. Mineralogist, vol., 20, p. 
333, 1935o. 

The pegmatites of every district have distinctive characteristics that 

usually are reflected in the rare minerals~ For example, the pegmatites 

of the Black Hills are in general rich in tourmaline~~' muscovite, apatite, 

and other phosphate minerals. Very little topaz and lep:idolite are found 

in this large districta These minerals show that the original magma was 

comparatively rich in P, B, OH, and poor in F. The pegrnat it es of the ~rt·z 

Creek district~ on the other hand, differ from those in the South Dakota 

district and ma~ others in that they are relatively lean in muscovite, 

biotite, tourmaline, and phosphate mineralst and are relatively rich in 

topaz, lepidolite~ and columbite-tantalitea These minerals indicate that 

the original magma of the ~artz Creek district pegmatites was lean in OHs 

B, and P, and comparatively rich in F, Ta, and Cb. In the entire ~artz 

Cree~ district, only three pegmatites contain enough muscovite to be con~ 

sidered as somrces of scrap mica; the content is commonly 0$.5 to 3 percent. 

Biotite is le,~,s than 1 percent., The lack of these tvJO minerals in most 

pegrnatites indtcates that the pegrnatites of this area contain relatively 

little OH. Tourmaline is found in only 48 pegmatites and the content is 

only a fraction of 1 percentc The dominant phosphorous mineral is .mona-
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zite, vrhich is present only as a fev.; small crystals in 24 pegmatites. Other 

phosphate minerals are apatite, aniblygonite, and li thiophiline·;-tripbylite, 

which ar.e found in only one or. two pegmatites and are exceedingly rare. 

Fluorine is a constituent of topaz in· 8 pegmatites, lepidolite in 17 peg­

matites, microlite 1n 14 pegrnatites, and in fluorite in 2 pegmatites. 

Columbium and tantalum are present in columbite-tantalite in 29 pegmatites; 

in .microlite in 14 pegmatites, and in samarskite (?)in 7 pegmatites, and 

in an unidentified mineral in 1 pegmatiteo 

Within a particular district considerable variation is shovrn in the 

. areal distribution of pegmatite minerals. As previously discussed, pegma­

tites of some of the rare elements occur in groups. Thus, beryl-bearing 

pegmatites are found in sever84. clusters scattered over . the area (fig. 16) It 

This is also true for some of the other rare minerals as lepidolite, topaz 11 

cleavelandite, microlite, columbite-tantalite, monazite, tourmaline, and 

curved muscovite (figs. 17, 18, 19, and 20). Pegmatite magma evidently 

esc~~~s from a particular part of the chamber of its parent granitic mno~a 

in a sp~cific direction dividing into separate units before final emplace­

ment. This would account for the distribution of certain types of pegmatite 

minerals in one area. The distribution of these minerals in different 

groups is related to their origin. As the parent granite magma cools~ 

pegmatite liquids are segregated in different parts of the magma and escape 

from various parts at different times. Th~ pegmatite magma wHich is driven 

from the parent chamber earliest probably contains less volatile material, 

and forms the greater part of all pegmat~tes-those t:bat most closely re­

semble other granitic rocks. The minerals found in any pegmatite de1)end 

on the original composition of the material segregated in a pocket, and 

on the stage of crystallization at v1hich it VIaS derivedo The more highly 

volatile con~tituents are in the later derivations ~d · form the few rare 
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pegmatites. lvtany minerals are almost al,,rays found in close association 

v1ith ?-nother mineral because these minerals may contain common ions which 

ma.ke the:i.r association imperative, or elements that are concentrated at the 

same stage in crystallization. -~ Minerals containing common ions include; 

lepidolite, topaz, and microlite--all of which contain F; and lepidolite, 

·and colored tourmaline '"bich contain Li. Minerals v1hich O'\'le their associa.:-

tion to elements segregated at approximately -the same stage are columbite~ 

tantalite and monazite* In places '\'rhere these t't.,ro minerals are not 

associated it probably reflects a lack of elements to form one or the other 

mineral~ 

The commoner minerals are segregated continuously or recurringly 

through the differentiation of the parent granite. In pegmatites that con-

tain the rarer elements, minerals such as plagioclase, perthite, quartz, 

and muscovite are still the predominant minerals. The rarer elements such 

as Li, Cs, Rb, F, Cl, Cb, and Ta are probably in the more soluble part of 

the pegmatite material and certainly are among the last to crystallizeo 

The reaction of these late crystallizing rest solutions on the earlier 

Cl"iJStallized material causes embayment and veining of the earlier cxystal-

lized minerals. This is given as proof of replacement by later solutions 

by some authors _}. vV'hether the first. mag;r11atic part of a pegmatite was re-

_; . Schaller, . vr 0 To' The genesis . of lithium pegmatites: .. Am~ Jour. Sci . ' 
5th ser., .vol~ 10, PP• 299-279, 192.5e 

---..,..._.---............ ~' Mineral replacement in pegmatites: Am~ r-1ineralo-
gist, vol~ . l2, . pp. 59-63, 1927. _ . 

Landes, X., K., Paragenesis of the granite pegmatites of cen~ral 
Iviaine: Am. ~ineralogist, volC!I 10, pp. 355-~1-11, 192.5. 

_____ · ___,.,.__, Origin and classification of pegmati tes: Am. Mine:r-
alogist, vol. 20, pp. 81-105, 1.53-175, 193.5c 

Hess, F. ~., _ The natuxal history of the pegmatites: Eng. · and Min. 
Joux.~Press, vo1. 120, pp. 289-298, 1925o _ . 

Gevers, T. W~, Phases of mine~aiization in Namaqua land pegmatites: 
Transo Geol. Soc. South Africa, vole 39, PP• 331-377, 1936e 
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placecl by hydrothermal solutions brought in after the first part of the 

pegmatite had solidified, or whether the earlier crystallized minerals were 

acted on by a rest solution that became unstable with the earlier crystal-

lized minerals as the pressure and temperature changed the resu~t.s -vrould 

give identical textural relations with the earlier formed minerals being 

corroded and veined by the later. Evidence on whether pegmatites were 

:formed in a. . closed system or· by a s.~ries of hydrothermal replacements must 

depend on t~e mineralogical and structural relations rath~r than on a tex-

tu:r:al study. Studies of internal stru.cture of the pegwatites and the order 

o£ sequence of mineral groups are markeo~y uniform and can be correlated 

from district to district as well as among pegmat~tes in the same distr:].cto 

The uniformity of sequence of mineral assemblages, and the relationship 

of th~ minerals themselves point to a similarity of conditions which would 

not be expect eo. from hydrothermal replacement. A discussion of hydrothermal 

repla~ement versus forming in situ has been discus. sed thoroughly_, by .cameron, 

Jahns, McNair, and Page _}; Stock\n;el1 _}; Hanley _/; and Page J ,. and vlil1 

_} Cameron, :E. N., et. al., op. cit., pp., 97-106, 1950.. . 
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sere t vo1. 27 ,· pp. 27-36~ 1933e 

. . . -_, The ge:t:J.esis . of p~gmati tes o:f southeast r.farii toba: 
Royal Soc. Cana<fa Proco and Trans .• , · 3d ser., voi. 27, _lJP• 37-.51, 1933. 

. _j Hanley, J. :8., et. :'ai, op. cit;. , PP·• . 7-9, 19.50. 
-:J Page, L. Re, et .. a1; op. cit. (In :pre:pa~ation.) 

not be- repeateu here. 
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Reserves 

Reserves of pegmatite minerals are o.ifficult to estimate because normal 

proceclures of sampling can not be used. The grade, however, . can be obtained 

by measuring the areas of inonstrial minerals exposed on pegmatite suxfaces 

and. relating it to the total expos eo. area. The percent of mineral exposed 

may be converted to ~ 'tveight percent of mineral by making proper corrections 

for specific gravity~ 

The tonnage of rock cont a ining an indus.trial mineral ~an be calculated 

from a detailed map of the internal structure of pegmatite. 

Reserve calculations :b..ave been made for all of the industrial miner-

als in pegmatites of the Q,u.artz Creek district. The minerals that sustained 

mining operations in the past were lepidolite or scrap muscovite and ber~yl. 

Potash feldspar might sustain mining operations, if transportation were 

less costlye 
~?~t1/~;~:~}~;: ~ ~. ~. 

The total reserves of clean h::·,nd-cob'1*lUe;·: felo.spar·~~~·P,re estimated to be 
l:> . ; . ' .. ~" ··:. 

79.5,600 tons of potash feldspar and 9,740 tons of soda feldspar.. These 

feldspar reserves are all in pegmatite 1mits containing more than 2.5 per-

cent feldspar, in grains greater than 12 inches in length~ The minirmxm 

size of a rmit included in these calculations '"'as 200 feet long and 40 feet 

thick .. 

In addition, there is considerable feldspar recoverable by mill~:ng., 

Most of this feldspar is in the form of graphic granitee A number of these 

pegmatites pose considerable transportation difficulties because they are 

several miles over mounta,inous terrain from the nearest road.. A total of 

251,300,000 tons of milling grade feldS}Jar are calculated in L!-O pegmatites. 

This is an a.vera,ge of 6,028,000 tons per pegmat~teo The largest t~nnage 

is in the Black Wonder (No. 847), which has 22.5,200,000 tons of milling 
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felc.spar , 

There is no sheet mica and very little scrap mica in the Quartz Creek 

district" The total reserves of scrap muscovite is ~stimated to be 13,500 

tons of which 1,400 tons is recoverable by hand methodse The scrap mica 

obtained is a byproduct of the mining of beryl-bearing pe~natites. There 

are only three pegmatites (the Bucky, the Buckhorn, and the Beryl and Rare 

Miner~ls Lode) which contain either enough muscovite or muscovite in large 

enough pieces to be considered recoverable as a byprodu.ct of beryl mining .. 

The muscovite reserves of these three pegmatites are calculated as 1,400 

tons~ 

The total beryl reserve estimated for the QMartz Creek district is 

about 350 tonso The second largest pegmatite in _the district was estimated 

to contain 160 tons of beryl as of November 1949" This deposit is t"tolice as 

large as the reserves o! any other pegmatite~ Pegmatite No. 452 (Brow~ 

Derby Uo ~ 1 dike) contains 75 tons, the second largest b;~ryl reserye in the 

area and peg~atite No. 538 is third with 40 tons of beryl~ Thirty-eight 

of the pegmatites contain less than 10 tons of beryl. Of the total , ::350 

tons of be~Jl, probably 325 tons are hand cob~able. 

Some of the pegmatites that have. beryl reserve? also contain lepidolite, 

microlite, topaz, columbite-tantalite, and monazitef' The lepidolite re­

serves of the entire area amount to 3,560 tons. The largest deposit is the 

J3rovm Derby No,. 1 dike (pegmatite No .. 452) which has 1,600 tons of ;reserve. 

Only four lepidolite deposits have reserves over 100 tons!) The topaz re­

serves are 900 tonss those of microlite 900 pounds, columbite-tantalite 

4,000 pounds, and monazite 400 pounds~ The reserves of the last three 

minerals, because they occur in.such small widely distributed quantities, 

are very difficult to calculate~ 



Prospecting for beryl 

Of the 1,803 pegmatites fOUl1d in the ~artz Creek district, 2)2 of them 

contain some beryl. Only one or two crystals of beryl, 0.10 to 0.25 inch 

in diameter, occur in most of these pegmatites. Of the 232 pegmatitest L~2 

have more than 2 square inches of beryl exposed, and of these only a very 

fe'ltl could be considered as possible sources of appreciable beryl production. 

The finc1ing of :pegmatites that contain beryl in sui'ficient quantities 

to be of commercial value is very difficult~ The beryl in this district is 

commonly '\vhite and approximates the physical appearance of feldspar or quartz. 

It is commonly overlooked by prospectors. Favorable beryl-bearing zones 

occur in covered areas in many places and diligent prospecting in these 

favorable areas might uncover worthwhile deposits. 

Several broad statements can be made concerning ~he favorable and 

Unfavorable areas for finding beryl in pegmatites in the Quartz Creek dis­

trict . Granite and quartz monzonite appear definitely tu1favorable as a 

host rock for beryl :pegmatites. Only three pegmatites "'ere found in 

granite that conta ined beryl anc1 none of the exposures contained as nmch as 

2 square inches of beryl. Only one peg~atite in quartz monzonite contained 

beryl. All pegmatites in the Quartz Creek district that contained as much 

as 2 square inches of beryl had hoYnblende gneiss wall rocks. The horn­

blende gneiss covers a large area that is favorable for detailed pros­

pecting. 

Detailed studies also indicate that beryl is most common in albite­

rich pegmatites. The albite-rich pegmatites are almost universally fine 

grainede The grain size of the beryl in these pegmatites ranges from 0.06 

· to 0.5 inch and _no beryl has been recovered commercially from t'hem. Perthite­

rich pegmatites, though less common as ;:;~ source of beryl, have a large 
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enough grain size so that most of the beryl · can be hand cobbed" The small 
' . ' 

grain size of the beryl-bearing albite-r'ich 1)egmatites precludes economic 

recovery of .beryl under .present technological conditions, though at some 

future date, such beryl-rich rock, if found in sufficient quantities, may 

be of economic impor~ance and warrant the e:r;-ection of a millo Deposits of 

this type, . therefore, can not be expected to be of immediate concern to the 

prospector, 

Some peg111atites have both albite- and perthite-rich parts. The 

perthi te-rich parts may b~{a source of beryl at the present time but the 
·1;1j; 

albite-rich parts, though eq~1ally rich in beryl, will be too fine grained 

to mine. The beryl in pegmatites containing cleavelandite is coarse 

grained and may be recovered by hand methods, con$equently cleavelandite-

bearing pegmatites should be prospected carefully. 

Graphic granite pegmatites, one of the most common types of perthite-

rich pegmatites in the district, do not contain be~Jl and should be avoided 

in searching for beryl deposits- Beryl favors blocky perthite-quartz peg-

matite units or perthite-muscovite-rich units, though the very irreg~ar 

d.istribution of beryl may cause one part of a unit ~o be completely barren 

of beryl, 'tvhereas in other part.s it may be abUll.d.a.nt. Prospecting for beryl 

should be most intense in perthite-quartz units, end the edge of quartz 

cores especially where a feldspar-rich muscovite-bearing unit may be covered 

by float. Much beryl is found in lepidolite-bearing pegmatites and 

lepidolite ~s considered one of the more favorable ~ndicators of beryl in 

prospecting~ 

In general, the ~artz Creek district is not too favorable a ctistrict 

to prospect for ·. beryl, because the goocl mica ancl feldspar deposits are of 

small size and production of ber,y-1 in the past . has been as a byproduct of 

mining for one or the other of these minerals.,. There are no sheet mica 



deposits in the district, ' th~ scrap mica deposits are not large, fe~dspar 

in large quanti ties m'list be . recovered by mil:J.ing of·' graphic granite, and 

deposits of hand cobbable feldspar are small. The size of the deposits of 

these minerals added to the high cost of transpo-rtation almost preclude 

.profitable mining operations in this ctistrict at 1951 prices. Little feld-
( . 

spar has been sold by local producers, and the high cost , of tra-nsportation> 

e.nd the small size of the pert hi te units are not encouraging for the produc-

tion of ~eldspar~ Because of these factors that concern muscovite and 

feldspar, the future of this district as a source of beryl is not too 

bright. 

DESCRIPTIONS OF INDIVIDUAL DEPOSITS · 

Opportunity No. 1 claim (pegmatite No. 215) 

The Opportunity No. 1 claim is in the NE-~ sec. 17, T .. 49 N.,, R" 3 E.,~ 

Ne"',r Nexico lJr~ncip_al meridian.. This · prospect is claimed by Earl Ae Serry, ·i,;~\ 

2~d is south of the Doyleville road on the eastern slope of a north-trending 

ridge. The claim covers mo~e than 10 pegmatites, but the main workings are 

on the largest one, No .. 215~ This pe~atite is exposed by five small cuts, 

the largest of which is 37 feet long,,lO feet wide, and 10 feet deep; the 

other four are each about 8 feet long, LJ- feet '\'Jide, and 5 feet deep. No 

minerals have been ;s~P~~~:d:J.'r~i~~l}t~~:~':}~;~~!~~§~~c:·:: 
·~~.!. .... ~~'!- -. 

The lJegmatite is .a lenticular-branching pegmatite 730 feet in maximum 

length and 40 feet in maximum thickness~~ Huch of the pegmatite, however, 

has a thickness of less tlmn 5 feet.. It dips 45° to 80° SE., and cuts both 

fine-grained granite and hornblende g1l.eiss. 

The pe@natite is divided into four units along the strike of the body 

(fig. 21). Albite-qwartz-perthite pegmatite forms a unit in the stringers 
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ex·(j e11d.ing f rom the northeast, the southv1est, and the centr2.1 part of the 

p eg7natite., This unit has an av,::rage- gr~"in size of 0~25 inch and is esti­

mated to consist of albite (65 percent), quartz (20 percent) t :perthite (15 

percent), muscovite (less than 1 percent), and one smal1--0.25 ·inch--pale­

green beryl crystal. Near the south end of the pegmatite, the body widens 

considerably at the junction of a small northward-trending branch vri th the 

' main body of ·the pegmatiteC! This \1ride area contains several 1.mitso Along 

the \vestern side is a u:.r1it of quartz-albite pegm?-tite that bas an average 

grain size of 3 to 4 inches, and is estima~ed to contain quartz (75 percent), 

albite (20 percent), muscovite (J percent), perthite (2 percent), and 

tourmaline (less than 1 percent) • . The eastern side of this bulge area is 

dominantly perthite-cleavelc;tndite-q_u.artz pegmatite, bas an average grain 

size of about 2 to 3 inches, and is estimated ~o consist of pink perthite 

(60 percent), white cleavelandite (20 percent), quartz (20 lJercent), mus­

covite (less than 1 percent), black tourmaline (less than 1 percent), and 

garnet (trace)_. The perthite occurs in crystals as much as 12 inches 

longo The central part of this bulge, and the remainder of the pegmatite 

to the north~ is cleaveland.ite-quartz pegmatite<! This pegmatite has an 

average grain size of 1t.5 inches and is . e~timated to consist of \vhi te 

cleavelandite (69 percent), quartz (20 percent),_ perthit:e (8 percent), 

muscovite (2 percent), black and Cl.ark green tourma.line (1 percent), lepido­

lite (less t l1an 1 percent), to-paz (less than 0.51Jercent), beryl (0 .. 1 

p ercent), and garnet (trace), microlite (trace), columbite-tantalite 

(trc- ce), anc1 monc~zite (trace)o LocB.lly clots of varying lepidolite content 

are J1rcsent. In one J-foot area lepidolite constitutes as much as 5 per­

cent of ~he rocke It occ~~s as fine-grained aggregates and ~n larger 

plates 0.2.5 to 1 inch in c1ia .. meter~ The topaz is milky white~ has a good 
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cleavage and cqmmonly occurs vdth tvhite be~.rle Beryl and topaz have an 

irregular c1istributiono !v!icrolite is found in the southern part of this 

unit vJith SEl?kY quart-z and J?la:ty clea.velandite as clusters of distorted 

. ~ ·i';t:;ahe~QYlS s modifiecl by dodecahedrons as much as 0(925 inch in diameter~ 
~~h .. ,~ . . 

Probably the microlite content of _ this small part of the pegmatite is ~ fetV' 

pounds per ton. ColuJnbi te-tantali te is less connnon than the microli te~. 

and only a fe\v small crystals, the largest an inch across, were founds 

Monazite was noted in four crystals and is associated with columbi te-

tantalite l'> 

Pegmatite H~5 417 

branch of Wood Gulch, near the western edge of sec .. 2$ T. 49 N., ~ R, 3 :ii! ., , 

Hew Mexico !?rincipal meridi2..n. It is a fevJ feet above the ca.nyon bottom 

and ca.."'l be reached by the secondary road running up Wood Gulch. It is 

opened by on~ small pit 18 feet long, l~ feet vride, and L~ feet deep at its 

t-1est ern face. 

The pegmatite is irregLliar, and is approximately 370 feet long and 

10·.5 feet in :ma.xim~n vridth. Part of the irregularity is the result of its 

eA~osure on a dip slope~ The pit~ which is near the center of the pegma-

ti te, cuts completely through the body, c:u1.d at this point the pegmatite is 

6 feet thicke The peg~atite intrudes hornblende gneiss, and has a v~ll 

zone and a core~ The wall zone is the greater part of the body and has an 

average grain size of Oo12 inch3 It consists of albite (55 percent),. 

quartz (35 percent), perthite (.5 percent), muscovite (.5 percent)~ and beryl 

(0,..75 inch crystal)" The core has an average grain size of 3 inches and 

consists of perthite (45 percent)t albite {L~2 percent)~ quartz (8 percent), 
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muscoyite (5 percent), beryl (Oo2 pe:rce~r), and one small piece of samar­

skj.te o. The beryl forms pale green, euhedral crystals that range in size 

from 0 "25 inch by 0 ~:~ 25 inch to 2 'inches by L~ inches. ~:- grain cou.n~ of 101 

square feet of the core containe<i Oo2 percent .beryl in.33 crystalstt The 

beryl reserves of this unit are calculated as 3.8 tons~ 

Bro\m Derby Dike No. 1 (pegmatite 'No (> 452) 

The ]ro\m Derby D~ke Ho ~ . 1 is t.he e0s,t ernmost of the Bro·wn Derby . group 
.· ·.\_ .. : 

of d .. i}:es, in sec. 3, T. h.-9 lJ ~, R, 3 E. ~ Ne'\"1 Mexico principal meridia..n!t Th is 

dike is a few hUA.dred f _eet below . the crest of a long ridge at 9 0 300 feet 

on the east side of . ~r~z . Or~eJ,:c. -An access road was built by the Federal 
· · •• . · · --· '·' · '•· · ·· · · •. -, .:·· · ' - ' -·· , ,,- _ , .. , ·_.;: , • · : · __ r ··· : , · . ... ~ , · ·. · , 

Q-ov:el:"XimeJ?.t fro~ · C9l01"~<;1.o State ].1:ighway · 16~A.:to the workings, a distance of 

approximately 2 miles. 

The pegmatite has been described by J t B. Hanley _}. Since this mapping 

_) Hanley , J., J?.,, Heinrich, . E. W., ~ and Page, La R .. , ~ .. ,.~~gm.at~te investi­
gations in Colorado, Wyoming , and Utah, 1942-194L~: U ~- S ~· :':C-'~p-~f:;:· ···.:~~r,yey 
Prof . Paper 227 ~ :PP~» 68-71, 1950_. 

w~s . finls~e9. (Decem1'er 1944), the high-grade pod-shaped concentration of 

lepidolite i~. the +epidolite~quii~tz.-,cleavelandite core .has been completely 

mined out (pl l' XI) t) In addition, the lepidolite-quartz-cleavelandite core 

in t unnel 2 has been mined approx~mat.'ely 30 fee~ .. east of the former face 

" .. · to , a widt,h o.f 20 feet 3 This ,.~O.di~~onal \r(ork . w~s . corapleted by the Hayden 
' :,:._, '' ,• /~ : .~ > ', , rrj •,:, ; ' • ':4 ~-~ ~ ;;.;.: ~ ' ...... ·-.:.~· ::.., r ~,~{.~f. ':',:, ·~·" .:' ,,} <:: -/.r'" ~ 

.. . Mirdng.:·ctim_pany -q~ro~~~ it .. · c~~~e.<l ·rii~tii~€; · .'ih . i94?·~ · ., · ·· 

In May and June, . 1950, ~ ':p.e U~ S. Bureau 9f Mines drilled t i'JO core holes. 

Dia.mond-<:1r,ill hole No. 1 (fi,g. 22} ·is inclined 60 de.grees, has a bearing of 

: , .. < 
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hole No, 2 was drilled from the hillsicle above t"Lmnel 3 and cut clikes Nos. 

1, 2, and .3" The bearing of the hole is N. 88° W., and the inclination is 

a minus 65 degrees. 

The Erown Derby No. 1 dike is a lenticular and branching pegmatite, 

with tv10 branches at its southern end. It is exposed for a total length 

of 91.3 feet. 

The 'l.vest branch is exposed in a series of six :proS]_Ject pits. It is 

made up of a \vall zone o:f albite-qo_artz :peg;r.aatite and a core of albite­

"'"quartz-biotite pegmatite. 

The . albite-quartz pegmatite forms nearly all of the '!..vest brru1.ch of 

the dike. It has a grain size of LJ, to 6 inches and is estimated to contain 

~uartz (52 percent), cleave1andite (4.5 percent), muscovit~ (3 percent), and 

less than 1 percent of .garnet, to"Lrrmaline, and lepidolite. 

The albite-quartz-biotite peg;r1~tite of the core is exposed in pit Nry, 

11, and is 20 feet long by 1 • .5 feet wide. The grain size of the core ranges 

from 0.12 to 0~2.5 inch. The unit cont a ins albite (86 :percent), q_ua;rtz (.5 

percent), biotite (4 percent), monzonite (2.,2 percent), colu.mbite-tantalite 

(1.4 percent), gahnite, the zinc spinel (1 percent), and less than 1 p~r­

c;el1t garnet, tourmaline, and trace quantities of fluorite ano_ betafite~ 

Mona.zi te forms 'l.vell develO}Jed euheo.ra.l crystals, 0. 25 to 1 o5 inches _ across, 

f.',.nd. colDJl1bi t e-tantali te are tabular cTystals, 0. 2.5 to 1 inch across. 

The main part of the pegmatite is composecl of six different units!) 

identified from hanging 'I.·Ja11 to foot"tv-all as follov.rs: perthite-:-albite-

q_uartz pegmatite (hanging-wall layer), hanging-v.rall quartz J>Od~ curved 

lepidolite layer, lepiclolite-microli te pod, q_uartz-:-cleavelandite-lel)idolite- . 

topaz layer, and albite 1Jeg1natite (footvvall layer). 

The perthite-albite-quartz pegmatite m~-~es up the entire width of the 
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northern _part of the d~ke and the eastern branch of the southern part of 

the ctike... Elsewher e', ,(~}n the lepidoli t e--b~tring part of :f*e dike, it occurs 
~ ; ~~,~ '\~. . : ~· .. ! 

2"s the hanging-wall layer~ vli th the except ion of the vicinity of the in-

clined shaft v1here it is missing., At this point the quartz pod takes the 

place of the perthite-albite-quartz pegmatitee This pegmatite has an 

average thickness of .abo-ut 8 feet$ In the lepidolite-bearing part of the 

pegmatite ft does not exceed 4 . feet., The grain .size of the unit is about 

12 inches, and the composition is estimated to be. pert hi te (40 percent), 

albite (30 percent), q-uartz (20 percent), muscovite (10 percent), beryl 

(0;1 percent), and trace of tourmaline$ Beryl crystals range from 0 ~ 2.5 

to· 2 inches in dia.m~tero 

~he hanging-'VTall quartz pod is approximately 84 feet long and 2 feet 

thick. Its grain size is 24 inches, and the constituents are estimated 

as quart~ (70 percent), cleavelandite (2.5 percent), and lepidolite (.5 

percent)~ The lepidolite is in sheets from 3 to 4 inches across~ 

The curved .lepido:Lite layer is the uppermost of the lepic1oli te-bearing 

units; it is 190 feet long 8~d averages 2 feet thick~ This unit forms the 

back of the extension of ttu1nel 2 and much of the back of the stoped area 

in the inclined shaft. The grain size of the curved lep-idolite layer is· 

4 to 5 inches and the com-position is cleavelandite (44 percent),. quartz 

(40 percent), curved lepidol ite (1.5 percent), topaz (1 perce~t), less than 

one percent muscovite and tourmaline, and a trace of apatite., The curved 

lepidolite ranges from 0.2.5 to 2 inches across, and the topaz ranges from 

4 to 8 inches acrossQ 

Tvro principal lepio_olite-micrplite pods are known"' In addition 0 

.smaller pods have been exposed in pits and t r qncheso The largest pod vTas 

mined in the inclined shaft and the other was discovered underground and 



mined by tunnel 2. The pod at the inclined shaft '~s approximately 60 feet 

long 'lrdth a maximum 't·ridth of 8 feet. It was mined from the inclined shaft 

for a total length of about 170 feet do't-rn the dip& The _ pod exposed in 

tunnel 2 is approximately 30 feet 'vide by ~ feet thick, ancl is pre$ent 

in the face of the tunnel. The mined length is approximately 40 feet. 

The average &rain size of the unit is 1 inch, and the average composition 

is cleavelandite ~L}J percent), lepip_olite (40 percent), quartz (15 percent), 

topaz (2 percent), microlite (0~35 percent), and a trace of be~Jl~ The 

lepidolite is in cry-stals 0.03 to 0 , 12 inch across, and i$ :Lrregularly dis-

tribute.d ~':dthin. the pods.. r,1icrolite crystals range from less than 0.01 

inch to 0.25 inch in diameter and c;_re in shoots within the pods. · This unit 

i n ·tunnel 2 is extremely low in microlite, and has also a low lepidolite 
~' 

content. The pod has been nearly mined out in the incline; the remainder 

snovm in the bottom is pinching to the southeast. 

The qu.artz-cleavelandite-lepidolite-topaz layer is the footwall part of 

the lepidolite-bearing units of the pegmatite& It is exposed on the sur-

face for 319 feet and has an aver&ge thickness of 2 feet. The unit has an 

average grain size of 4 to 6 inches and consists of qu~rtz (55 percent) ~ 

cleavelandite (25 percent), lepidolite (10 peryent), topaz (lO_percent), 

less than 1 lJercent muscovite, and less thc:.n Oal percent be!"'JJ.~ Lepido-

lite is in flat books ranging . from 1 to 7 inches across and topaz cry-stals 

are as much as 42 tnches long~ Beryl is in crystals ranging from 1 to 4 

inches in a.ia.met er. 

, The albite 11egmatite (foot"'rall layer) has an average thic_'k::o.ess of 1$5 

feet~ It _occuxs discontinuously along the lepidolite-bearing part of the 

pegmatite. I,t has a grain size of 01}25 inch~ anc1 composition estimate(!_ to 

be albite (90 percent), qlUtrtz (8 percent), tourmaline (2 percent), less 
• 
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than 1 percent ~arnet, and a trace of biotite. 

Reserves estimated for the entire dL~e total 30,~00 _ tons of perthite, 

7,600 tons of scrap mica~ 3,980 tons of soda feldspar, 1,571 tons of 

lepidolite, 823 tons of topaz, 76 tons of beryl, 282 po~!ds o~ mo1~zite, 

179 pounds of colu~bite-ta~talite, and 57 pounds of microlite. 

]ro~rn Derby No. 5 (pegmatite No. 535) 

The ]ro\in Derby No. 5 (peg~tite No. 535) (ple II) is in ~ small g~lch 

on the west side of the ]ro\v.n Derby ri~e ~t an elev~tion of_~,900 feet. 

It is in the south7 central part of sec. 34, T • .50 N., R. 3 E., Ne,., 1-1exico 

principal meridian. 

This claim is reached by a short spur roac3. from the main Erm~.a Derby 

road. and is O\;rneci "Qy Mrs. Ivfarie Disberger. The ttorkings consist of t~JO small 

open cuts and an adit. The larger cut bas a main part, 32 feet long, 15 

feet \·ride, and 18 feet deep at the eastern face. The southern branch of 

this cut is 12 . feet long, 6 feet \vide, and 6 feet deep at the northeast 

face. An adit, approximately 10 feet long, was driven from the eastern 

end of this cut. A second shallow cut, 10 feet long and 8 feet ~ride, is . 

northeast of the main cut. This peg~t~te wa~ originally mapped by J. B. 

Hanley and R. Miller: III., on September 3, ·1943, with plane table and tele­

scopic Etlid..ao.e. The internal structure of the pegmatite ~Jas revised by 

the writer in September .l949 (fig. 23). 

The Bro~m Derby No. 5 pegmatite intrudes greenis~black tonalite. 

The pegmatite is irr~gular in shape, has a length of 210 feet, and a maxi­

mum ~ridth of 50 feet. It consists of three zones: ,.,all zone, intermeoJ.ate 

zone, and core. The wall zone is 2.5 feet thick where it is exposed in the 

large open cut, has a range in grain size of 0.12 inch to 0.25 inch, and 



consists of albite (61 percent), q_uartz (2.5 percent), perthite (10 per­

cent), muscovite (1~ p ercent), black to greenish-black tourmaline ( < 1 per­

cent), le1)i cl.olite (trace), garnet (trace), and beryl (<: 0.1 percent). One 

e::r-posecL area of the v1all zone, about 3 feet sq_u..a .. re, contains 17 be~Jl 

crystal s ranging in size f r om 0 • .5 inch by 0 • .5 i nch to 1 i nch by 1.3 

inches . This 1.musu.a.lly rich area averagea. 1.13 percent beryl, but con­

taineo. only t hree cobba.ble cr~rstals. The beryl is in blue-green e1..1l1ec.rEtl 

crystals. 

Insid.e the vlall ·zone a small intermeo.iate zol1e is found in the sou th­

eastern lJart of the ~9 egmat~te. This zone is approximately .50 feet long and 

14 f eet thick . It has an a v er age gr a in size of 4 inches and consists of 

quartz· (.5.5 percent), tvhite cleave;Lancate (3.5 percent), lepic1olite ( 5 lJe:r­

cel).t), tvh~te blocky perthite (Lr percent), rrmscovite (1 perc.ent), beryl 

( 0.1 :9ercent), to~paz (< 1 percent), garnet (< 1 lJereent), gr~enish-black 

toUl'maline (< 1 ~oercent), apatite (trace), microlite (trace), and columbite­

tantalite (trace). Lep idolite occurs as fine-gra ined aggregates and as 

· large flat sheets th;;;t are L1- to 6 i nches in cliamet er. The uork ings are on 

thi s zone , 2nci mi n ing v1as direc t ed tO\vc-~rd. the recovery of the fine-grained 

lel) i doli te; most of the large sheets were . thrO\V"A onto the dumpro The beryl 

is in b l"LJ.e- E;reen e11hed.ral crysta.ls from 0 • .5 to 3 • .5 inches in diameter. '11he 

beryl content i:ncree.ses in the no;cthern part of the zone and appears richest 

in the small northern pit. A beryl CO'LUlt made on an area 4 feet by .5 feet 

in this upper pit contained 0 .LrJ J)ercent beryl • . About 1.5 po1..u1cl.s of beryl 

vrere a lso f ou.nc1 l ying on the d.'Lunp from t his p it. The topaz is millDJ v1hi te 

e,ncL forms euheCl.ral crystals 1+ to 6 i nches lone acljac.ent to the le]? iC.olite. 

The garnet forms crysta.ls as much as 1 • .5 inches in c1iameter, a..nd commonly 

is surround~ed by coronas of nn.1scovite. It is most com.rnon near the contact 
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with the underlying wall zoneo The apatite is in widely scattered light­

blue Oo5 inch crystalso Microlite was not seen in place~ but was found on 

the dump in distorted octahedrons Ool2 to 0 ,25 inch in diametero The 

olive=green microlite is faintly radioactive and is found between plates 

of cleavelanditeo One crystal of columbite-tantalite~ Oo06 inch thick by 

Oo75 inch wide~ was found between plates of cleavelanditeo 

The core at its southeastern end has a gradational contact with the 

intermediate zoneo The minerals of the core have an average grain size of 

6 inches o It consists of white massive quartz (40 percent), white blocky 

perthite (39 percent)jl albite (20 percent)$) muscovite (1 percent), 

lepidolite (trace), blue=green beryl (1 crystal, 4 by 6 inches), and 

columbite=tantalite (two thin pieces, Oo5 inch long by Oo06 inch thick)o 

The reserves of the intermediate zone are estimated to be Oo75 tons o! 

beryl 9 30 tons of perthi t eJ 7 o5 tons of scrap mica$ 260 tons of cleave= 

landitej) and 37 t ons of l epidoliteo 

Pegmatite Noo 537 

Pegmatite Noo 537 (plo II) is on a small ridge in the SE~ seco 34~ 

To 50 No, Ro 3 Eo~ New Mexico principal meridiano It contains one small 

adit approximately 4 feet wide and 6 feet longp This working is several 

hundred feet above and 600 feet to the northeast of the Brown Derby mine 

roado An old unidentified location marker is found near the adito 

Pegmatite Noo 537 is an irregular dumbbell=shaped body (figo 24) 530 

feet long and 84 feet in maximum widtho The pegmatite intrudes hornblende 

gneiss 9 has a fine-grained wall zone)) and has three small discontinuous core 

segmentso The wall zone is more than 90 percent of the pegmatite and has 

an average grain size of Oo25 incho It consists of albite (60 percent), 

quartz (25 percent) 9 perthite (10 percent)~ muscovite (5 percent), and 
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garnet (less than 1 percent). 

The northern and southern core segments of this pegmatite have an 

average grain size of 6 inches and consist of perthite (66 percent), 

quartz (20 percent), albite (10 percent), and muscovite (4 percent)~ The 

perthite ranges in size from 3 to 12 inches. :Beryl is found in .only the 

northern core segment. A grain count on the sides of the small ad~t in 

this core sho'tved O~)l percent beryl. The beryl is present as 22 pale green 

\ 
euhedral C!'"IJStals that ra..11ge in size from 0 .2.5 by~p .12 -inch to 2 • .5 by 4 

inches, The eore segment containing beryl i-s .52 feet loD_g and 10 f -eet 

wide, and is estimated to contain 3.4 tons of beryl. The central core 

segment is a few feet ~ride, :has an average grain size of 6 :i-nches, and con-

tains quartz (8.5 percent), perthite (10 percent), albite (.5 percent), and 

muscovite (less than 1 :percent). No beryl was not-ed in this pocLo 

Pe[:,matite No. 538 

Pegmatite No. 538 (pl. II) caps the top of a small ridge in the SE!-

sec .• Jl~., T • .50 N., R. 3 E&, Ne'tv Iv!exico principal meridian. One small cut, 

6 feet sqn.are b.y 1 foot deep, expos-es the southern end of this pegmatite, 

This cut is approximately 6.50 feet northeast of the J3rolm Derby roacl. aq.d 

several hundred feet above it. Pegmatite No-• .538 .is an efongate lenticular­

branching pegmatite, approximately .5.50 feet long and 60 feet in ma..-x:imum 

vJiclth (fig. 24). The pegmatite intrudes hornblende gneiss, ancL consists 

of ~rall zone and three . small discontinuous core segments locatecl in the 

thicker parts of the pegmatite. The t-.rall zone com1Jrises more than 6_0 

percent of the pegmatite., has an average grain siz-e of 0.2.5 inch, anc1. con-

sists of albite (57 percent), quartz (2.5 percent), perthite (10 percent), 

a.nd- muscovite (8 percent).. The core segment.s have an average grain size 

of 4 . inches and co11Sist of q_uart z (.50 l)ercent), :pert hi te ( 32 percent), 
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alb ite (1.$: percent), and muscovite (3 percent). Perthite occurs in Cr'"J El­

t;,:,);1 s . 6 to 8 il1ches in diameter~ Pale-green beryl was not -eel o:t1ly in the 

southern .. most core segment, -vrhere ·it -vras estimated, from s~veral beryl counts, 

to be 0 11 9.5 percent of the rocko The beryl crystals range from 0.12 inch by 

0;) 12 inch to 6 inches by 6 inches in area.. The souther-n pod is 128 feet 

long ancl has a maximum width of 3.5 feet1) It was calculated to contain· 42 

tons of beryl to a depth of 24 feet~ 

Pegmatite No. 560 

Pegmatite No~ .560 (pl. II) is an unclaimed pegmatite at the foot of 

the mountains on the east si<le of Qp.artz Creek in the west central part o:f 

sec. 34; T • .50 N., R. 3 1!!., New !vfexico principal meridian. This pegmatite 

is 1,.500 feet south of State Highway 162 and lies directly ac-ross a meadowo 

It is extremely irregular (fig., 2.5) and bas a maxinnun len_gth of 430 feet 

and a maxinnun ,,ridth o;f 200 feeto It cuts across the hornblende gn-eiss­

granite contact. This pegmatite consists of a narrow tvall zone, a large 

. core, ·and a small pocl on the south end. The wall zone has an average grain 

size of Ool2 inch ancl is estimated to consist of albite (60 perc·ent), 

quartz (36 percent), perthite (4 percent), muscovite (less than 1 percent), 

and garnet (trace). The core comprises the greater part of the pegmatite 

and has an average .grain size of L~ inches. It consists o.f pert hi te (50 

percent), q_uartz (30 percent), albite (20 percent), and muscovite (trace)" 

On the south end of the pegmatite there is a lenticular poo_, 78 feet long 

and 18 feet wide, This pod has an average grain size of 1 to 2 feet, and 

contains perthite (7.5 percent), quartz (20 percent), albite (5 percent), 

and beryl (Ot'-45 percent)~ The beryl -is pale green and ranges in .size from 

1 by 2 inches to LJ. by 8 inches;; This poo_ contains the only be:r;l that was 
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noted in the pegmatite. Reserves of be!"'Jl are calculated to be 9o.5 tons 

to a depth of 20 feet. 

tfi ., . 
:Beryl and f#re Minerals Lode (pegmatite No. 590) 

The ~eryl and Rare Minerals Lode (No • .590, pl. II) is a · small lenticu-

lar pegmatite on the north-facing slope of Tollgate Gulch, in the S~~ 

sec. 34, T., 50 N., R. 3 E", Ne'ltT Mexico principal meridian. ;. ',~!tis lenticular 
'fp ' ~· 

pegmatite is 1.54 feet long P ••• nd .5.5 feet wicle ,. n.nd d~ps gently to "the south 
~'f/ 

e.t the angle of 5 to 10 cteg:rees (fig,- 2.5). I ~~· ~ 
~~ 

The property is about a quarter of a mile south of a S1Ii0 l ;"';~ivate road 

in the bottom of Tollgate Gulch, and is reached by a narrov-1 ·pEtth '\'finding up 

the hillsio_e. 

The claim on this l;egmatite was locatea. by Jesse(~ Fleld on November 27, 

1949o Mr(l Field has opened at least six small pits ranging from a fe'tV" feet 

square by 1 foot deep, to 22 feet long, 10 feet 1V"ic1e, and 2 feet deep. These 

pits are on local concentrations of beryl and thus expose the richest parts 

of the beryl-bearint; pegmatite. To elate Mro Fielo. has recovered approximate-

ly 480 j!Ound.s of beryl, 2 pm.mds of columbite-tantalite, and a1;1;roximately 

800 pounds of muscovite. The :Beryl and Rare Minerals pe5~atite intrudes 

hornblende gneiss and inay be divided into three zones: t.,rall %One, inter-

mediate zone, and core. The top of the pegmatite has been eroded, exposing 

the flatlying central u:.nits. The 1rvall zone is thin and irregular. ~. and is 

exposed in only a few places along the edge of the pegmatite. It has an 

aver&J;e grain size of 0.25 inch and consists of albite (.5.5~;~~rcent). 
~.r 

perthite (20 percent), quartz (2.5 lJercent), and muscovite(-<: 1 percent) .. 

The intermediate zone is well e~~osed by the workings. It has ~~ 

average grain size of approximately 3 feet and is estimated to consist of 
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perthite (.50 percent), muscovite (30 percent), quartz (2o ··percent),. albite 

(<1 percent), beryl (0.1 percent), columbite-tantalite ~0.0.5 per~ent), 

gahni te (traces), and an uniclentified mineral which resembles the samar-

skite, fert;."U.Sonite, or euxenite· group of mineralso · The :perthite occurs 

in crystals from 1 to .5 feet in dia.metero The muscovite is abundant in the 

outer part of this zone and occurs in books as much as 8 inches across. 

It is reev·ed, soft, and heavily stained a.nd is all scrap mica. It closely 

resembles the mica obtained at the Bucky and Buckhorn properties. :SerJl 

ranges from 0,5 to 8 inches in diameter and is white. The percentage of 

ber-Jl obtainec1 in the ·pits is estimated from the amo~t of ber-Jl recovered· 

and the size of the ,.,orkings to be 0.4 percent. :Secaus.e the pits were in 

the beryl-rich parts of the pegmatite and as rr:tany parts of this zone are 

com:oletely barren of beryl, the overall content in this zone is approximate-

ly Ool percent. Columbite-tantalite v-tas found intergro\m '~rith perthite in 

one pit. These crystals are from OoOl tp 0~12 inch thick and as much as 2 

inches across, but no columbite-tantalite is exposed in the rest of the 

pegmatitee Gabnite is intergro\m with fine muscovite in one small area. 

This mineral crystallizes as dark-green octahec1rons 0.01 i~ch in diameter~ 

Inside the intermediate zone is a core made up entirely of quartz, that 

extends the length of the pegmatite. 

White Spar No. 2 (pegmatite No. 604) 

The Whi-te Spar No. 2 pegmatite is in seca 3$,. :s T~ .50 No, R. 3 :E .. , New 

Iv!exico principal meridian. It is on the north side of Tollgate 'Gulchs 0.9 

mile from State Hd.ghway 162, and is reached by a mine road that follows the 

gulc~., The pegmatite is no\lr being mined for lepidolite by CoJG.solic:1:=1.ted 

Felc:tspar Company. It was loc@,ted in August 1942 and is OWJ;J.ed by the Colo-

rado Feldspar Company. 
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scopic ali dade by E" W., Heinrich and Roswell Mill,~r III t~- on July 2~1 - ~~~' . -

_}Hanley, J. B(' :P :a;einrich, :E" W!)~- and ~age . .. L" li., Peg~tite investi~ 
gations in Colorado : Wyomingt and Utah, 1942-1944: 1:1 .. · S • . Geol" :survey· 

... Pto~~o ~a;peJ; 227, :PP u 77-{30, 19.50o . • . . ,., . . . . .. ' :· ~ :.. . . . ·• .. -:- . ~ 

F:~,-:·;_ *-~l.:r-- tf:_;·_ ~- ~ :'~ ~. , .!-" ,, .· 

., .. - :, : ~:-: -· ~q'j):~oS.peet 'p1t8.'11ave oeen made in the "pegmatite, op.e about 4<' feet 

. ~· . ' ' 
~: ! ..:;:; . .. 1:. 'J' :·-· _ _: _:~ :. ·: ::. • __ ;...:..~ •" 
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long and 20 feet wide at the north end of the dik~ l~d ~e. . appr.9~~mat·ely · 
• • ,t '· .)~; • • ':~ - • .• • ,· •• ~ .... ~-· • - • ' 

60 feet long and 2.5 feet wid,.e at the so.uth end(!> 

The . pe~tit;e is abou.~ .?<~260 :.feet +9M ~ ~a~e·s -~~ - w:idtll from 6 feet 

: ~ l~~~t·~ .t;; ~l4r- :so~r~:t ~t ~he no~;;~:~~- Tll:· tren(l is north, -

but t ·he s·outh~rn · conta~·t of the pegmatite strikes N. 1.5° W .. , and dips ·70° 

.D.~ The pegmatite cuts. hornblende gne'iss, whose foliation strikes _N. 2.5'0 

... ~ .a.nd ~i].)S 70° t .o 80° .Do The pegmatite consists of a core of fin&-gralned 

:;:-B~b..it·e-~tz-:per-thit e.;..ie:p'iQ.oli t e :p$gm&f~t e -s~ro1Uli'ea ·:by ,-a ·td:sebnt inuous 

o, ~.wa1J. : zon~ -'~ o:f albite-per-tb'ite-quart·z-muscovite pegmatite .-; The wall zone is 

d.ia~QlJ.J;;ln.uou~ o:v.:e:r the, length o.f the pegmat.it-&, and ·;bas ~~ maximum width of 

5 f"~,t~ Its grain size averages Oo2.5 inch, .. and the com,p,q_~i~ion is e=stimafed. · 

... ·. 

~::~~~,~~k~2~t!,HYr~ :~ p~~~et ~~~~· , FO per~ en~ : qw;-rtJ 5 , p~e::Cent ~ 
~~~'-e~ and 'le'Ss, t'ban l1?e;r.cent :a.epldolti~n ~ -· ~ iep.1dolit(:) has an · _ -~-->~q~ .. . 

average grain s~ze of 0~12 incb , ·but occurs ·in books as much as 1 inch -:~~ 

a.oross !t The core range.s from 6 to 32 feet \'lide ., It has a finer g;ra:ij:J,., · J . .... · .' -~-:-·, 
0 

·.~ ·~ .,' -~--~ -- -~- , o t ·._·~- ' ~·>', ,!=.}:'_>'~~-fl ~--:~~;~ ·~~:r.·_ ' P: •.•;•~ ~ 

siz-e -than -the wall zone, averaging··· Ott02 inch, and contains 4S peroerit. - -
! 't,;; •. , 

p.l~iocl$Se 0 :3.5 percent quartz·, 10 percent perthite, 10 percet! 1epidoTite~ 
.,, . .- .. ~. ·: .. J:~$$ - -~n-_1 !'erc;ent t?;a-rnet ~ and traces of beryl, microlitce·e fluorit -et and · · 

~f:::.~i~~fuifftfolm'l~::, The ·lepi®iite:: 1:ias, -an ·averBl;e grain size of Oo03 inch ; -~d--,-~"'------.~~ 

occurs in lenses and,. stringers up to 4 inches wide \' . .The lepidoli~e e:x:-

__ ;.-;···• 

.- . · ... . : . .r . 
. : .. ~ ~ .. 
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posed in the northern pit is banded vlith cop,rser-grained albite anc. q_lUlrtz. 

A grab sarl1ple of the core talcen by Heinrich· _} from the southern pit 

_} E'3-n~ ey, J. 13.,, et al., op. cit., :p. 80, 19.50. 

and analyzed spectro$ralJhice,lly by the Geological Survey contained Oo7 per..o 

cent Li20, or about 17 percent lepidolite, 0.0.5 percent BeO, and no Cb or 

Ta. 

The White Spar Noo 1 pegmatite is in sec. 3.5, T. 50 N., R. 3 E., NevJ' 

:rvrexico lJrincipal merio.ian. It is on the north side of Tollgate GFlch and ' 

is co11nectecl to Stat.e High,vay 162 by a mine road o. 7 "!nile long runniy;..g- up 

the bottom of the gulch. A claim was located. on this pegrnati te in 1942 by 

the ColoracLo Feldspar Compa:n;r. · E. W. -Heinrich and Roswell !v!iller III of 

the Su:r"Vey examinee. and mapped this property vd th plane table and tele­

sco:oic 2.,lic3..ade on July 29, 1942 • ..J 
--· ---· ---,.--··----.--------

..J Hanley, J o J3 .. , Heinrich, E. vv., and Page, L. R., Pegmatite inves­
tiga,tit'J.l1S in Colorado, Wyoming, and Utah, 1942-191.1-l!,: U. S. Geol~ Survey 
Prof., Paper 227, pp. 77-80, 1950. 

The mine 'tvorkings consist of f:ive prospect pits, the largest of vJ'hich 

is 50 feet long and lk'1s a maximu.m vriclth of 2.5 _feet" 

The pegmatite crop.s out on the top and ori the south-facing slope of a 

narrovJ' ri~e parallelil16 and separating Tollgate Gulch from a gulch to the 

north. The pes11latite is intrucLed into hornblende g..qeiss, but ·none of the 

contacts are ex:_oosed .• 

of 200 feet and a maximurn 1vio.th of 85 feet. · 
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Four zones are 11rell- developed V<ri thin .. the pegmatite .~ A wall zone of 
~ 

fine-grained al bi te-perthi te-quartz ... muscovi te pegmatite completely ~ur-

rounds an intermediate zone of fine-grained cleavelandi te-qu.artz-perthit-e- ~ 

lepidolite pegmatite and cores of lepidolite~quartz pegmatite and quartz 

pegmatite., The wall zone is 9 feet thi.ck on the hanging-wall side and 33 

feet on the footwall side _/ 5 and has an average grain size of 2 inches>!) 

..J Hanley, J ~ Gt~ , Heinrich, E., W~~- and Page, Ltt R.e. , op ~ cit~!* pe 77~, -~·~y_;..- ~ ' 
19.50 -~ 

The composition i-s estimated to be 4.5 percent albite , 32 percent per-

thi te, 20 percent quartz, and 3 percent muscovi'te ~ Perthi te is in crystals 

as much as 24 inches long and 1.5 ~nches wide, &fJ,d nm.s-•~v1tl.l· Qookff per-s:f 
• . ~ ' • • '~ • ·'"..:.i" . • - . . • 

1 • .5 inches a~ross and 1 inch thick~ 

The cleavelandite-qu.art~:-perthite-lepidolite intermediate zone on the 
,. 

'ltrestern and southern edges ~~, the qu.artz core, is 90 feet long and ranges i~ 

'lttidth from 1 to 18 feet(' The grain size is 1 inch, and the zone is esti­

mated to contain .5.5 percent cleavelandite, 2.5 percent quartz, 1.!) percent 

perthite~- 5 percent lepidolite 1 0"'01 percent beryl, O(jOOj percent topaz~ 

and 0.0093 pe~cent cQ;umb·tte-ta.ntalitesand a trace of microlite~ Perthite 

-ccy·stals average 12 inches in l -ength and 8 inches in widtho- The lepidol~-te 
' 'T 

is in books 3 inches across and 0.5 inch thick~ The beryl i :({ yell()w to 
. ·. ·, ' . ' ' ·. -~ . . . ·.·'' . ' '... ..; . 

pale b:l:ue-green and oc~)l in , Q,l.".Ysta~ !~,0·5 ~~ l~~fin,~ t:'.-.-.•~.:.~_[a __ .• _( ' ,~_t~,r· .. _:_~_;_:_:_;,r_~r._~'·'' 
-~opaz ~rystals ar~ .. s~l~~ ra.~ing ~-:_ t.Jiz~<:~rom- .. 9 ·~ 06 -~- -1 i~. ;~ , -: 

~- c~~umbit~~al+.te e~~tals ~re a~._.: mu.ch ,*s o.,l.J.,' inchj ,:~:ong ~nd 0.2.5 inch 

_ wide~ . 

. The pegmatite co~,es are of t-w:o types: \thi_te ~ssive qUart~ : pe~tite . · 

and lepidqlite-quart:!JDicr~te ~t~~ • ~ ~~?! ~a~i~ oc'J!:: )~J/i, 
O!l~ ! l~rg~· ~rr-~a.r ~~iS 8Q f~-et;."~lmg ·,ap.d 3 '~~~: .:· 1,;:3 ~-~~~,~ _lf!t"c\e, ~d $~,~~-

. . . .·): . ' . ,., .... _.. . . :; 
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smaller lensese 

The core of the lepidolite-quartz-microlite pegmatite is on the west 

side of the quartz pegmatite, bettv-een the core and the intermediate zone of 

cleavelandite-quartz-perthite-lep±d.Qlite pegmatite!) This core is 20 feet 

long and from 1 to 8 feet 'l.vide, and bas a grain size of 0"03 inch, and con-

tains aplJroxirnately 90 percent lepicloli te, 10 percent quar.tz, and 0.-1 per-

cent microlitef!) 

The Buckhorn (pegmqtite No. 659, pl. II) caps the top of a ridge on 

the north side of Tollgate Gulch in the SE;l- sec~a 27, T. 50 N~, R .. 3 :E., 

New Mexico principal meridian. This irregular pegmatite (fig. 26) has ~ 

maximum length of 1,750 feet and a ma~imum width of 1,360 feet. It is be-

tween 8,900 and 9,400 feet above sea level and 350 to 850 feet- above 

Tollgate Gulch~ 

vrest o 

The nearest road is State Ii.'ighway 162, 0,4 mile to the 
<>i 

At least three claims have been located on this pegmatiteo Claim 

notices show two of these to be: the Buckhorn, which is on the northwep,tern 

part of the pegmatite and the Feldspar claim in the northeastern part of 

the pegmatite~ both located by Bert and Florence Tuckera On the Bu~~orn 

claim there are several small trenches, the largest i~. 30 feet long and 
'·~ .. ! 

.5 feet vTide, and the smallest is about 4 feet long, 3 feet '"ide, and 2 

feet deep. - The Feldspar claim has a trench 1.5 feet long, . 3 feet wide, and 

2 feet deep. Several hundred fe-et to the east of the Feldspar claim is 

an U!Ulamed clai-m which bas a small she£t, 4 feet square and 8 feet deep, 

and a trench 1.5 feet long and 3 feet wide. - . :No mining has· heen -.a-one ·ott -:- -
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The Buckhorn pegmatite (fig~ 26) intrudes hornblende gneiss and ton~~ 

lite. The greater part of this pegmatite has only one zone, but it contains 

several small disconnected core segments in its upper part along the ridge. 

Around one of these . cores is a small intermediate zone. · The small cuts in 

the Buckhorn claim are made on this intermediate zone. The wall zone, 

1r1hich forms more than 90 percent of the peg1Ilati te, has an average grain si~e 

of 0.25 to 0.5 inch., It is es t imated to contain albite (59 <?ercent), 

quartz ( 20 percent) ., t-vhi te to pin.'tc pert hi te (20 percent), fine-grained grey­

green nmscovite (1 percent), garnet (trace), and biotite (trace). Though 

most of these minerals are fine grained, the perthite occurs in blocky 

crystals 1 to 3 inches in diametero 

The intermediate zone is l.5 to 2 feet thick. It has an average 

grain size of appro~imately 1 foot, and consists of perthite (50 percent), 

muscovite (40 percent), and quartz (10 percent). A few greenish crysta~s 

of beryl, approximately 1 inch in diameter, were noted. Adjacent to the 

core in a feldspar-rich part of this zone three or four crystals ot 

columbite-tantalite and monazite, about 0,5 inch long, were fou.ndo The 

muscovite in the intermediate zone occurs in books as large as -10 by 18 

· inches. I t is greenish-grey, and has a strong nAif structure. It crum'bles 

easily between the fingers. It closely resembles the scrap mica from the 

Eucky miT.!.e g ,..,h i ch i s prized as a grino.ing mica. The intermediate zone is 

about 150 feet long, and diminishes in grade to the south. T4e amount of 

scrap mica available, therefore, is small. 

The core segment inside the intermediate zone is south of the other 

core segments and differs considerably from them in composition and tex­

ture~ This core has an average grain size of 2 feet and consists of 

perthite (91 percent), quartz {7 percent), muscovite (1 per6ent), and 
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beryl ( 0 .. 7 percent) as determined b~ a beryl count along .. the sides of the 

largest cut. The beryl is pale green and ranges in size f;rom 06.017 by 

0.0,58
1 
foot to 0.27 by o.4.5 f~~fe;:.:·· 

~e other cores lying along the top of an e~st-west trending ridge 

are only 10 to 20 feet thick4 The.y may be the eroded remnants of a once. 

much larger and continuous core. The average grain size of the minerals 

in these core segments is 8 to 12 inches, e~d though they vary in the per­

centage of minerals, they are estimated to contain pert hi te (,5:3 percent) , 

quartz (45 percent), albite (1 percent), and muscovite (l percent). 

The small shaft to the east of the feldspar claim was sunk in a 

qruartz-rich part of this pegmatite. It .yielded approximately 75 pounds of . 

beryl. These bel""Jl crystals are l to 2 inches across, are ~rhi t e, and 

closely resemble quartz . This appears to be a beryl-rich pocket and others 

might be formd on further exploration,. The amount of beryl is not likely 

to be large, as the core segments are extremely thin. A limited amount 

of feldspar could be obtained from these core segments, but as the cost of 

feldspar is low and transportation costs are high, the economic feasibility 

of this is questionable. 

BlaCk Wonder (pegmatite No~ 847) 

The :Black Wonder pegmatite is the largest pegmatite in the distric~. 

covering parts of sees. 20, 21, 22, 27, 28, 29, :32, and :3:3, ·T. SO N., 

R. 3 :m ... , New Mexic·o pvi!fcipal meri4!a.n., It is 12 1 600 feet .f ng and ·has a 

maximum width of 6,700 feet~ The northeast end is lees than 200 .feet from 

Willow Creek and the s~~hwest end is at l3ig Gulch. A road from :Big Gulch 

to the State Highway 164 traverses the pegmatite for leS mlles. Much of the 

eastern edge is within a quarter of a mile of the highway~ The western part 
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of the psgmati te forms the southern extension of a. prominent north-trend.ing 

ridge. This ridge rises to the north, and. the highest point on the J!egme.­

t ite is over 9,700 feet. The southern e.ncl eastern edges of the pegmatite 

are at an al ti tuc1e of slightly ~bove 8 ,.500 feet. 

The Black 1voncler is extremely irregular, consisting of a large number 

of intersecting dikes of uneven spacip.g and size. 

Most of the pegmatite intrudes horn1)lencle gneiss, but part of it cuts 

coarse-grc:dned. granite at the southeast ancL pre-Cambrian sediments in a 

small area at the northeast. 

IJ.1he pet,"mati te bas aroused little mining interest. Tt·ro cl~tims h2Jve 

been filed on different l;art s of the l;egmati te: the ]lack vJoncl.er fmcl the 

:Beryl claim. The Black 'Vvond.er prospect, in the eastern part of sec. 29, 

u.s .. s located in May 19h8 on a magnetite-rich area in the pegmatite, and con­

sist.s of one small r>it. The Be!"Jl claim, located in J·une 19Lk8 by Bert 

Tucker,. is in sec. 27 and consists of three pits on a beryl-bearing 1li1.it 

e:nd. a fourth on a monazite-bee .. :cing unit. 

The p egmatite consists of E tbick 't·rall zone enclosing srna.ll rriclely 

scattered. cores c:u1c1. cut by occasional fre:• .. cture fillingso Only a fevr of 

the cores he.ve an intermediate zone bet,veen them and the vrall zoneC! The 

\'n::tll zone, constituting over 95 1)ercent of the pegmatite, varies in tex­

ture and. conr_position. In the sou'chern ancl 'l:vestern parts of the pegmatite 

it is a graphic granite unit, gracLing to the north and northeast into e, 

unit vvith only a fe"'lv C~Jstals of graphic granite in a mat:rix of albite a.nd 

quartz. The vrall zone at the south and vvest end has an average grain size 

of .) inches ancl is est im.atec3. to contain 60 1)erce:nt pert hit e, 24 percent 

albite, 1.5 percent quartz 5 1 percent ma.rtite, less tha.n 1 percent biotite, 

a.ncl a trace of garnet. Graphic granite crystals, as much as .5 feet across, 
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constitute .50 percent of tbis part of the vJall zone. Small local concen­

trations o! marti te are common, such as the op.e upon vThich the Black 

\fond.er claim ,.ras macl.e. Iv1arti te comprises 10 percent of the '\iall zone e.t 

the prospect pit a,nd to the northeast for .50 feet, in crystals as much as 

4 inches across. The "'all zone to the north and east has an average 

grain size of lo5 inches and is estimated to contain .5.5 percent albite, 30 

percent perthite, 15 percent quartz, less than 1 percent garnet, and a 

trace of martite. Graphic granite constitutes less than 10 percent of this 

part of the "'all zone in crystals less than 6 inches acro.ss. 

At the Beryl claim, two different types of . intermediate ~one surround 

quartz cores~ One intermediate zone contains monazite and columbite­

tantalite, and the other beryl C~Jstals. The intermediate zone that con­

tains beryl is bet'\rreen, two small quartz pe{;,'111B.tite cores, 7 feet a11art, the 

larger of \vhich is 25 feet long by 10 feet 'Vride. Two prospect pits, the 

larger of which is 9 feet long by 6 feet wide, are along the east side of 

the larger q_u.artz pegmatite core. Another pit, 1.5 feet long ancl 4 feet 

wide, is on the east edge of the smaller quartz pegmatite core. The inter­

mediate zone is not eA1JOSed completely around the larger core, but lies 

east of it, surrounding the smaller one. This zone nas a maximum size of 

30 feet long ~~d 15 feet wide. The grain size averages 2 inches, and the 

zone is estimated to contain 79 l?erc~_nt albite; 10 percent quartz, .5 p~r­

cent perthite, 5 percent muscovite, 1 percent garnet, and 0.2 percent beryl~ 

The muscovit~ is in books from 0.2.5 to .5 inches across. Garnet crystals 

range in size from 0.2.5 to 2 inches. Beryl is concentrated along the 

eastern edge of the larger quartz pegmatite core in semitransparent yellowish­

green crystals from 0 • .5 to 1.2.5 inches in diameter. 

The monazite-bearing intermediate zone is approximately L~OO feet north-
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east from the beryl-bearing zone, ~d is exposed by a prospect pit 4 feet 

long and 3 feet wide, on the east side of_ a quartz pegmatite core. The 

core is 1.5 feet long, 6 feet wide, and is 2 feet thick at its edge in the 

pit. This intermediate zone is estimated to be 15 feet long and 4 feet 

wide. Its grain size is 6 inches and the composition is est·imated to be 

5.5 percent albite, 30 percent muscovite, 1.5 percent quartz, and traces 

of monazite and columbite-tant alite. Muscovite books are ~s much as 8 

inches across, and monazite crystals average 0.75 inch long by 0 ~ 12 inch 

wide ~ The columbite-tantalite averages 0 .. 12 inch by 0.06 inch" 

The cores are nearly all small,. measured in tens of feet long and less 
~;~:;: . 

They range from 100 percent quartz to ·10 per-~~nt 
-~ ~·,.;;1' 

quartz and 90 percent perthitee In the northeast part of the pegmatite 

muscovite books :form as much as .30 percent of the cores in crystals as 

much as 5 inches acrosss In some of the cores the quartz is smoky, sug-

gesting the presence of radioactive minerals. Several small crystals o;f 

allanite · were found in one coree 

In various places the wall zone is cut by fracture fillings of white 

quartzn These fracture fillings range from a fraction of an inch to 6 

inches in width~ 

Trio No~ 1 (pegmatite No~ 1402) 

The Trio No, 1 pegmatite is on th·e ridge west of Willow Creek at · an 

altitude of 10~000 feet, in s·ecs. 16 and 21, T ~ 50 N .. J R, .3 E., Ne"' Mexico 

principal meridian(, The nearest road is along Willow Creek ~ mii~ north-

east· of the claim~. This road joins State I:lighway 162,: 2~5, miles to the south­

east~ The claim was located on May 2, 1949 by :Bert ~cker, George Tucker, 

and A~ T ~ Pearsono Discovery workings consist of four small prospect pits, 
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the largest of til1d.~h is 13 feet long , 10 feet wide $ and L~ feet deeplr 

The pegmatite is 64L~ feet long and ll...as a maximum vddth of 1.52 feet.,· 

It is irregular in shape and is intruded into quartz monzonitee The 

pegmatite is made up of four zones: a large thick wall zone constituting 

over 90 percent of the pegmati te 31 t'vo small in~ermeo.iate zop.es ~ and sev·eral 

small discontinuous cores ", The '~rall zone has an average grain size of 

0,.7.5 inch and is made up of albite (L~S percent), perthite (L~O percent), 

quartz (1.5 -percent) ,. biotite (less than 1 percent) 1 and martite (less 

than 1 percent) o The intermediate zones are of t\vO tylJes ~ a quartz;_ 

albite-perthite pegmatite and a quartz-albite-muscovite peg;matite, both 

folUld around one core t The quartz-albite-perthite pegmatite intermediate 

zone, 20 feet long by 1.5 feet 'IHide , is east of the quartz-albite-muscovite 

pegmatite intermediate zone and separe,tes it from t:j:le ,,,all zonee ~is 

qu~rtz-albite-perthite pegmatite has an average grain size of 6 inches and 

is estimated to contain quartz (3.5 percent) , albite (34 percent), perthite 

(30 percent) , garnet (0 (> .5 percent) ,. anc1 biotite (o -~ .5 percent) c Six beryl 

crystals from this zone were founo. on the stockpile, ranging from 1 to 

. 8 inches in cliameter ano. from 1 to 6 inches in length. The quartz-albite­

muscovite pegmatite ~s 3.5 feet thick and surrounds the core of quartz 

pegnatite, This zone has an average gr.9.in size of 1 , inch and is made up 

~f quartz (60 percent)~ a],bite (2.5 percent) ~ .. muscovite (1.5 percent)' ana. 

garnet (less than 1 percent) ~ r~scovite crystals average 1 inch across 

and ls.5 inches thicko 

Cores of quartz pegnati te occur in several places and are as much as 

15 f ·eet long by ·12 :feet vd.de. The core on y!hich the vrorkings are located 

is 20 feet long by .5 feet wide and consists entirely of quartz <! 
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J3ucbJ (pegmat ite No. 157'-1-) 

Introc1uction 

The J3ucky petmati te is an irregular pegmatite on the riclge between 

~Till o\v ancl Illinois Creeks. N~!1erous clai:rns are located on th~s pegm.ati te 

in the :E--~- sec. 22, T. 50 1\f. , E. 3 :a:. , Nevi Mexico principal meridian. The 

Bucky claim on vJhich the main work.ings a,re found is on its northern enc1~ 

covering a q_uartz p oc1 100 feet long and 90 feet vdde. This claim was 

originally oirmed .by Rod Fields, \IJho h,as driv~n seve:t;"al small adits along 

the southern sio.e of the pod e~ncl. has product?d approxim2Jt~ly 17 tons of 

beryl, 100 pouncts of colurtlbite-tantalite, 25 pounds of an uniclentified_ 

samarskite-like mineral, ancl 15 p01.1..ncls of rnonazite. Scrap mica 't~Jas at 

first discarded but a1111roximately 20 tons \vere stockpiled in September 

1948. In the fall of l9Ll-8, Mr. Fields sold the property to the J3~ryllium 

Mining Company, Inc., \·rhich has operated from open pits excavated by blast-

ing and bulldozing. A road \'las constructed to the mine 'ltvorking s app rox-

im~'"t ely L~oo feet above the valley bottom by the J3e!'riJlliunl Mining Corrrp<?-ny, 
!~lit 

Inc. In May 19.50 a small mill for S(~parat ing the scrap mica. . s built 

alongside the mine road.. Prior to IIJ.:i.y 15, 19.50, the :Beryllhun Mining 

Company, Inc. hao. ~9roduced 32 tons of beryl, 139.6 tons of scra11 micB,, 

1,020 pound.s of columbite-tantalite, 1.5 pounds of monazite, 2-Il.d 13 pou.x1.cts 

of a samarskite-like mineral. 

The beryl v1a.s sold to various buyers in Colorado, and \'ras trucked to 

Lononont or solcl on the lJroperty. The scralJ mice. is sold to vvest ern Non-

rae tallies in Pueblo, Colo., at $2.5. 00 a ton, delivered in Pueblo. no 

columlJite-tantalite has been sold, and the monazite 0-nd the samarskite-like 

nineral have been sold to Ward. 1 s Natural Science Establisl~ent for resale as 

nineral specimens. 
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The ]ucky mine workings 'vere mapped by Staa.tz ancl Flawn bettreen 

Se1)tember 28 c:.nd 31 in 1948, 1vith pl::;.ne table and telescopic alicladeo 

Th is mBJ) (figs .. 27 and 2,8) covered an area from the northern contaJct of 

the l)egmatite Hith the schist to a point 180 feet south of the mB-in quartz 

pod.. A beryl co1.mt v1as made in the mine vrorkings. On NoveElber 22~ 194~,, 

the map v1as revised. by Sta.atz ancl Trites to shO\'l the new \vorkings ~ , The 

outline of the Nhole pegmatite vTas ma1)ped l>y Staatz (pl .. II) in the course 

of reg ionA l mE:.l)P:}-11{; in Se1)tember 1949" 

Geolo{;Y 

Tbe BucbJ pec:;matite has been i:ntr•.1decl chiefly into hor~J.ble:nC:.e g~1eiss .~ 

ln1t it ftlso cuts seve:r'c!.l sm2.ll bands of quartzite.. The pegmatite is ex­

tre!;1ely i;!:-regular a ::.1cl cm.1t <:1. ins many small inclt.J_sious or pe:ncLa~1ts of co1..1.ntry 

rock., The main bul1<.t: ')f the pegmatite is a fine-gre:d:ned disco:nti:r1uous 1·1all 

zone and a coarse-gr~::, ined gra.l)hic gl"anite. intermediate zo~1e . Insicle this 

are sca.ttereo. 36 cores of quartz l;ec;matite sec;He~1ts at least 10 feet long. 

Some of t hese core segE1e~1ts are surronndecl by one to three intermediate 

zo:.1es., The core segments have a peril)heral arrang~ment in the pegm2:.ti te 

(fie; , 27) ancl. somt3 nay _be fracture fillings rather tlJ..an tn1e core segme11ts., 

The -vral1 zone is discontinuous; it is absent in some pa;rts and severp,l 

hundred feet thick in others. It has an average grain size of Oft25 inch, 

ancl.. consists of alb ite (60 percent), l)erthite (20 perce:.1t), quartz (16 lJer­

cent) ~ mu.scovite (LJ- p •3rcent), and a tre.ce of garnet_ 

Insio.e the v1all zone is a thick intermedia te zone raade u:p cl1iefly of 

gral)hic grc-::.1ite., The grapb.ic granite aggregates range from 2 inches to 

1 foot in cliameter, e.nd average about 5 inches o Besides graphic grc~:r"lite, 

this peematite unit cont <=':.ins 3 to L~ percent of cream-coloreD. 1J1ocky 
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rocl:o The alb it e is d.iffic:.ut to distingo_ish from the 1Jertl1i t e . but is 

!.tlo st a1nu1dant a.l m1g the co::lt E;ct of the CJ,'llartz-albite perthite pegmatite. 

The alb ite ha.s a mininn:un i nr3,ex of refr2 ... ction (~1 ) of lo.53CY! o.o-o2~ The 

es t imc:~ted 'bulk composit ion of this rock is pert hi te ( 77 percent), quartz 

(20 percent ), albite (J percent )~ b iotite- (1 }Jercerit-)- Qp.a:rtz albite 

pegmatite is the most common type of pegmatite adjacent to and encircling 

quartz pocls . Some quartz po<.).s have no other intermec1ia.te zones ·separating 

them from the grarJhic granite lJ egmatite, vvhile others have as many as 

three. Good exposures of this zone are found arou:n.d the large pod on the 

Bucky claim. The q_1J.artz-albi te r)egm::./c ite has an average grai~1 size of 

0 ;_5 inchs a.:n.c1 u sually contains eq\lidimensional quartz grains S1J.rrOD..i1cled by 

albite" The ·estimated cQmposition of t his rock is quartz (55 percent), 

a l 1:dte ( L~O lJ e-rce:nt)~ perthit€ (3 percent), muscovite (1 percent), and 

garnet. (1 perc ent). The albite is crean-colorecL and u<Sually fills around 

the quartz_ erystals. It has a minimum index of refraction (l't.cl) of 

1 • .532 : 0 . 002 . The lJerth ite is cormnon.est nea r the lJerthite-q_uartz pegma­

' tite zone '\:Jhere it occurs a s g ra1Jhic g r anite, and near the muscovite-

f eldspar-q_uart z-b eryl zone \'There it occurs a s cream-colored lJ locky crystals 

ab out 4 ~nches ac;-cossD The nmscovi te is in light-colored irre€:,rular books 

Oo25 to 0.7.5 inch long . It occurs in local aggregates, corm2risi~~ as much 
/ 

as 10 j?e r cent of the rock-.. Adjacent to the core of the :Bucey mine the 

feldspar i s consicte.rably kaolinized. 

!vfuscovite-feldslJar-q_uartz-beryl pegmatite lJredomi:q.ates around the 

l arge B-n.clcy- core segment (fig s. 27 and 28) but is also well developed 
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a round e.t lea st tvw other core sot,·ments anc1 may be present to a minor ex-

ter1t aro1.111tl several more. This zone ~Jf3athers ea.sily 7 e.,nd is usually con-

cealed by quartz float~ It nas been well exposed along the sou~hern and 

eastern side of the . Bucky claim, '\'There mine -faces are over 20 feet high. 

~1is zone extends around three-fourths of the Bucky core segment but 

pinches out in the northwest quarter and is from 1 to 10 feet thick. The 

muscovite-feldspar-quartz-beryl pegmatite ~one has a grain size which 

ranges from 3 inches to over 8 feet:>~ and has an average of about 2 feet. 

It has an estimateo. composition of muscovite (40 ~oercent), feldspar (31 

percent), quartz (20 percent), be~Jl (8.9 percent), colu~bite-tantalite 

( 0.11 perce:nt ), samar ski te-like unidentified mineral <or 003 percent), and 

monazite (Oo003 percent), topaz (<. 1 percent), gahnite (<.ll:Jercent), phos-

phates (trace), and lepidolite (trace)e Muscovite ma~es up from 10 to 80 

lJerc ent of the rock and ;is found in books as much as 1 foot across; the 

avera~e is 6 inches. The books are heavily linedt have irregu~ar surfaces, 

c ont a in minute crooked fractures=- ano. have a prominent "A" structure. Both 

reo. and black mineral staining is common. This mica is also scrap and is 

q_u i t e soft, ,,;hich makes it an excelle:t1t grinding mica~ The f elo.spar 

occurs chief~y as cream-colored blocky perthite an(\ as cream-colored fine-

grained albite ~ The albite is commonest in heaViJ muscovite concentrations 

anQ has a minimmn index of refraction (N~1 ) Because of 

the heavy kaolinization of both feldspars, the relative proportions of 

perthite to albite could not be readily determined. Quartz occurs as 

large \vhi t e crystals several feet in diameter. Bery:i. is . found in large 

\vhi te to pale-green euhedral crystalslJ A total of 64 beryl CTiJStals '"a,s· 

noted in 34~- " .5 square feet of muscovite-feldspar-quartz-beryl pegmatit .e 

measured along the mine -vralls... The CI"JStals ranged in area across their 
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lJE>-rt thc'i,J.: i n the nuscovi te--rich }?art. A beryl count made in Fisld~3 ' -: e.rly 

vJork i ngs ~ uh i ch 1>CTere clri ven on a beryl-rich concentration, gave an averag·e 

of 1.3 p e rcent beJ;"yl. Since thc"1.t tirr1e nost of t}lis zone has co:.J.tained much 

less lleryl . l l. secono_ l')Ock et; uas ope:r1ec.l in April 1950$ from vrhich a:pproxi-

meJt ely 9 t ons of beryl :Q.ad ·been teken prior to June of the se.me year. The 

bel.trl~. · ~-~ t his, as in all zones, is concentra.t ed in pockets se11z~:r..?-:ted. by 

E' .. l most barren rocks... The beryl has a maximum index of refraction (NJ 

of le578 !: 0.002, vrhich correSJ)Onds to approximately 13.2 percent :SeO. 

A s mall lJart of the beryl has been kaolinizecL, The colurribit~-tantali t e, 

mon&Jz i te, e.nc1 a n unictent ifie o_ sarnarski t e-1:4ke mineral u.sually occur together 

in erratic ]_)Ocket s.. They 1'fere fou;nd in some of the early vJorkings adjc~cent 

t o t h e core segnent. The colmnbit e~tantc.tli te occurs in 1)1C?.ck t c::b 1.1Rr 

cr;ystal s a s much as 6 L.'lches .?..c :r· os s ~ N::;nnzite (;ccurs :Ln. 0 ~ 2.5 to 1 inch 

stai:t1e Cl_ red~ 

di s cu s sion r') f "G}Lls li1in e r8.l is ~iven il!. the s ection on mineralo~J~ 

ti t e ,; The zo::v:; i.n t his r1rea. rr.B,y c9nta in as rnuch as 1 perce~o.t of topaz in 

crystals 1 to Lr inches aero sse> Lepic1.oli te has been fm.md ac1jacent to the 

topaz b u t is qu ite rare a nd. i~1. very f h1e-..grained aggregat~s ~ 
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Lithiophil ite-tri:phylite has bee~1 fo"Lmo. in a fev1 rare crystals acl-

jacent to the J3ucky core segHent ~lnd another small pod in the extreme 

northeastern end of the peematite ~ 

In acl.d.ition to the n:mscovite-felc1spar·-beryl pegmatite~, there is a 

coars~~grainecL pert hi te pegmatite around the Bucky core segment ., This rock 

has an avera0e grain size of 6 !eet and is estimated to consist of 93 per-

cent of cream-colored blocky perthlte, 7 percent of quartz, and less than 

1 lJercent of albite and muscovite. The perthite is sl~ghtly kaolinizec1l) 

Ab out 30 tons of cream-colored lJerthite has been stockpiled at the mine, 

but none had been sold prior to June 1950o 

~rtz core segments are found scattered throughout the pegmatite 

a:;.-1d range .from a fevT feet long and less than 1 foot '"ide to the one 100 

feet long ancL -80 feet \\fide on vThich the J3ucky cle .. im is locatectf The 

qu2.rtz pegmatite is made up of 100 percent \-rhite massive quartz'lt As this 

rock is resista,nt to erosio~1, it forms prominent }cnobs~ and joint blocks 

coHmonly cove!" the adjoining IJegma.ti te ~ 

A unit \·Jhich is believed to be a fractUl'e filling 1rras found in tvro 

places a long the outer edge of the pegmatite ~ This unit has an avera~e 

grain size of 3 feet an~l is estimateo. to consist of 50 percent quartz ano. 

50 percent perthite ~. 
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10 UllltMinl. Do. De. 1/16 69 
u t.a&ll\o. . .... Orooe-oa.Ula, ll-\11111.181 De. 1/- 6o 

lllroaolllAc• 

12 !oaal1\o,ooaro .. Do. De. J)o .• De. 1/1+-1/1 .... 
crataol craat h, 
ftao~craiaol 
cr..Sh. 

13 Oooroe-crataol Lla\11111.181. De. 1/1-1/- 65 
cru!'•· 

1- t.a&l1\o. Oreoo,..nU111j ~tloal81 De. 1/1-1/- 65 " 

15 ... e-crataot .Do. ' De • 1 30 
put \e. 

16 !Mallh. .., OQOoot. LaUaa.lu De. 1/&-3/- 50 

'17 u.a-. De. LeaUCNlal' De. ~/2-3/- 55 1/1 
bruoii1JIC. 

11 ~,, .... .... ~oe-nUlllj. .Do. De. ,.... 15 1/1 
ooaro~crataof. 

cru!\o. 

19 ~ .... .., upoool. t.Unlu De. .. 25 

10 Do. ·-·· Oreoe-aw.\UIIj .Irrocalu De. 1/1 71 

11 Do. .. , OQOIM. LaUaalal' II. 1/1 55 

' 

Table 
20 

.--Nineraloq of pelj!II&U tea 

Perthite Graphic ~h 
granite 

Pe:r- Size Pe:r- Size Pe:r- Size 
)cent 1aoho )cent tnoho )cont la.cbet 

'5 25 

119 35 

25 25 

15 30 11 

20 25 

15 20 

20 .20 

20 20 

11 20 

10 20 

20 20 

35 20 

15 20 

15 20 

35 35 

15 35 

25 11-6 20 le-6 

" 1-10 ·25 1-10 

50 25 

7 10 

25 10 

P8DJI&t1te 

Mineralogy 

Muacovite Garnet Tourmaline 

Pe:r- She Per- Size Pe:r- She 
kent 1noho kent tncha kent 

< 1 

1 

3 <1 

1 1 1/1 

1 < 1 

< 1 rraeo. 

2 < 1 

< 1 !raoo 

<: 1 <: 1 

!raoe. < 1 

< 1 < 1 

< l < 1 

<1 !raoo 

< 1 < 1 !raeo 

I < 1 

< 1 J..1 

<1 ' ,t..- ,1 

1 ,.... < 1 

!raoo 

< 1 < 1 

< 1 < 1 

L1 thium mineral• 

Nl.neral Pe:r- She 
cent 

Other mineral• 

Mineral Pe:r- la.~~~\) cent 

Biotite. 'l'raco. 1/32 
lhba!to. !raco. 
!8171. ~78tal. . l/S-3 

• ..,.1. 10171\ .t. 1/-
0•1-bUo 

1 ......... ' 01'7otl ilo. 

~ 
O'j 
-...] 



Wall rock 
Nwnber and 
name o! pee- Type and .Alteration Relation to Shape Internal Texture 
matite !orlllll.tion val.l rock structure (inch .. 
(Pl. 2 ) Plagioclase 

Per- Size 
cent iAohal 

Croea-cutt111; • 1/4 22 'l'onall ta. .Lanticul1 jr.Vall son 59 
Cora. 6-s 10 

23 De. Do. Lanticul&l Southera 1-2 4o 
brancbhF· bruch. 

Borthan 1/4 69 
bruch 

Vall SOAI, 

Borth 6 10 
bruch 
cora. 

24 Do. Bot upoead Le11t1cular 011a unit.. 1 44 

25 Do. ~re .. -outtillj .Lenticuh p:-.Nain ualt .1/4-1/ 45 
branch! ~· 

Jraoture- 6-S 
tuuac. 
15 1 lOJUr: 

26 ~oar .. -grai11ad L811t1cular One unit. 1/8-l/ 6o 
gr&llita. 

27 De. Lentic.,b.r Do. 1/8-1/ 72 
branch1D . 

28 pear .. - grained Bona. 11-•atioular One unH. 1/16 70 
grant h. branchin . 

) 

29 Do. De. Do. 1/8 80 

30 Do. B•••· Do. Do. 1/8 .. so 

31 Do. Luticulll:l Do. 1/S 59 

32 De. De. Do. 1/8 73 

33 coar.. and f1 fte- Lenticula De. 1/ ... 11-.. 
craiDad cran1 \a. bruohh,. 

~ Ooaree-cralaed •.... De . Do • 1/8- 6-.. 
cranUe. 1/'4 

35 De. Do. De . Do . ~/&-1/4 6o 

36 Do. ~o\ axpoaed. Do. Do. ~/8-1/'11, ~ 

37 Do. Do. I..Uoula Do. ~/S-1/'4 6o 

JS Do. Do. Do. Do. 1/1 n 
J9 J)g, Do. J)g, J)g, 1/1 69 
4o J)g, L8Dt1GU.lar 

'llraohiq. 
])g. lt-1/16 "' 

'fable 20.--Nineraloq o! pepnatiha --(Continued) 

Pegmatite 

Mineralogy 

Pertbite Graphic Quartz Muscovite Garnet Tourmaline 
granite 

Pel'- Size Pel'- Size Pel'- Size Pel'- Size Per- Size Pel'- Size 
)cent iAohat )cent ( 111Cba )::ant 1AOhet )cent( 1Aoha )cent 1Acha )cent 

15 25 1 < 1 
5 85 < 1 

20 4o < 1 '!'race 

5 25 1 < 1 . 
53 35 2 1-4 < 1 

25 30 1 < 1 

30 25 <1 < 1 

10 90 

20 20 < 1 '!'race 

7 20 1 Trace 

10 20 Tract. Trace 

5 15 < 1 Trace 

'i 15 < 1 <1 

15 25 1 <1 

7 20 < 1 Trace 

25 30 1 Trace 

" 15 20 1 Trace 

20 20 < 1 trace 

25 20 1 Trace 

20 20 < 1 Trace 

J 20 < 1 Trace 

5 22 ... trace 

5 15 1 fraoa 

L1 thium mineral a 

Mineral Per- Size 
cent 

.. 

Other mineral• 

Mineral Per- She 
cent illoh81) 

BAl1:1· Cr:r•tal. 4 

Ba17l. 3 Cr;yet , .. 1-1, 
MonasH a. 3 C17et !U•· 1/~ 
Co1umbite-
tantalita. 5 C17et ~·- 3/4 

Be17l. 1 Cr;ret~ 1/2 

ICII«Jletlta Trace. 

~ 
en 
co 



ta11lel0 .-M1ngoq ot peU tM - OaatiaMI 

Y&l.1 rook "" 
p._u._ ...... 

lfatwe _"',.... 'f7pe .... Alteration Watton to ~ Inhrn&l. M!.ur&l.OQ 
•U\e fo...aU• wall roclt 1\ruotve laoMI) 
(ft. 2 ) ft-ctool .. e P.nhUe GrePI!O Quarts Jllleoonte Garut 'l'ouru.11Ae L1 Uti ua 111ner&l. • Other lliur&l.1 

cranl.'-

Pll""' I be Per- 1111 Per- I he Per- 1111 Per- lbe Per- I he Ptr- She Mineral Per- I he Xlner&l. Per- I be 
0111\ liaebet )olllt lube I )oent~ jlaue. )oent laollel )oent , ... )oent tulle )cent cent cent taoue) 

IQ. ... ,1 .... ., ...... Z..U-.lJ O..Va1 1/1 71 I 10 1 true 
... h •• \na.U. , . -

Ill Do. •• lrrtrplllr ... 1/16-1/1 1" 10 15 1 ·l 

.. , eo.re .. ,ralae& IMe. ... ... 1/1-1/ .. ... )0 10 I 1 
,..t.te. .. Do. Latl..taJ. •• 1/1 1" ' 10 1 1 

.., lora\1• .. ., .-poe.& •. ... 1/ .. " 15 19 1 
.. elM. 

116 ... Oreeenttl111 .Leatlall r- Do. 1/1 1" ' 10 1 1 
i ~-old• I• 

.. T •rall1• .. ... ... .. ~/ ... 1/ .. " 15 210 <1 !raoe 
... 1 .... 
poaalh. 

Ill lora\1• .. •• .. Do. ~/1-1/'11, 6g 10 210 1 <1 

•et••· .., •• .. .. Do • ~/1'-.l/ Q 10 , 1 <1 

50 Do. • , .,Ole& LaUnle ... .. 1/ .. " 15 10 <1 !raoe r c.c 
51 De. Do. lrrecal•· Do. 1/ .. " 15 10 !no. !rue , toa&l.Ue Ore•-'"• Z..Ualu De. L/1-1/ .. TO T , !r-. 

)naoJal .. 

53 lon\1 .... Latlalal' Do. 1/)1 10 ' 15 ~. <1 
,.elM. 

,.. .. ~· ........ .. Dii • 1/ .. " 10 , <1 <1 

55 'h•ll'- ~I'Oita\Uac Jrreplar. lortll-. 1/ .. " 10 10 1 !rue 
lfttll ea4. 1-1 IT IU .., <1 -.,1. 1 1-1/1 

0171\&1. 

" Do. ~'.,Ole&. ir-Unlar Ou.tt. 1/1 75 ' 10 <·1 <1 

57 Benli1..U .. Do • Y&l.1-e ~1-1/ .. TO 15 ~ !r-. !r .. e 
.. el ... CorH 1 , 

" <1 ,. 'ha&l.Ue .. .. OM watt . /1'-1/1 TT ' 10 I"-. !raoe 

" Do. .. .. Dl. 1/1 10 ' 15 !rue 

6o De. De. ~rrepl .... .. 1/1 71 I 10 1 1 

61 De. .. 11-ttalar De. 1-1 " )0 " 1 

fi2 Do. Do. Do. Va11Hne 1/1 TO 15 15 1 1 
Core 1~12 ' 10 15 1 ,, De. Pre•nttlii!C IJ.eaU•lar Oae .. , 1 ,.. 10 , 1 frMe 

w..u.c 

I - --------~-
I I 

.I 



Wall rock 
Jblbw 1114 
-of per !ype &114 .Alteration lalaUon \o Sbape I nternal !rezt ure 
•Ut e forat1011 val l r oak etruct\U'e 
(Pl. 2 ) n -ctoclue 

Per- Si n 
c~1( ~aohee 

~ !oDalUe. .... Crea-u~ Z...UCIIIl.al' Wall_. /1-1/ .. " llr-*~ Welt 'lll'llllCI ~6 Cora 15 
Weet w.aa . 

.... , ... - ~"J14 55 

65 Do . lot eEpoM4. Do . ODe 11111t 1/1 69 

" Do . Do . p:-u0111ar Do . /2-1 lJ5 
67 Oeara~pataa4 Do. Do. Do . 1/ .. 65 

..... u • . 

" !eaalUe. Do . Do. Do. /2-1 50 

69 Do. Pre•-"tac· llo. llo. / 1-1/ .. ~ 

70 llo . llo . ,_Unlar 
k-MOilbc 

Do. 1/1 72 

71 !eaalUe eD4 .... llo . ,..uoalar Do. /'4- 1/ 2 50 
--crat•• 
cl'lllll'•· 

72 Do . ... .. Do . ~Ucnalar 
llraaolltac 

Do. /!-1/'4 65 

73 !oaallte ~' ~··"· ~Unlar Do . / !-1/'4 55 

~ Do . l'ro•-tttac· fo•t1011lar 
braaolllac 

Do. /!-1/'4 65 

75 Do. !Jot expoaa4. Do. Do . /1-1/ .. 55 

76 Do. Do. ~Uoalar Do. /1-1/'4 6o 

n Do. Do . Do. Do. 1/'4 6o 

71 Do. Do . Do . Do. 1 leo 

79 Do . Do. Do. Do. 1/ .. !J9 

10 Do. roe-U!JIC. ~Uow.ler- Do. 1/ .. 6o 
llr..olllac 

11 !oaall te aa4 Do . t-UOIIl.U' .Do. 1/,. 62 
fbe-cralaa4 lll'aaolllJIC 
c rulte 

12 .Do. .. .. .Do . r.-ttoa.lar Do . 1/!-1/'14 75 

83 .Do. ... .. Do. Do . Wall -• 1/S-1/~ 71 
Oar a ' 1 

... !oaalUe. ,.t G;JIOMA .Do . ~ .. , J/'t!,-1 115 
15 !oDalUe-' Do. Do. .'J./16 62 

ttaa-cratul .... , .. 

!&111,1110 . --N1neraloq of J!!l!ll!t1 tee - C.Ua'Ml 

P...-ute 

M1neralogy 

P.nhite Graphlo Quarts Mu•covite Garnet Touruline 
craru.te 

Pel'- Sh e Pel'- Sh e Pal'- Size Pel'- She Pel'- She Pel'- She 
cen1( achll cent( aohH cent( ILUII cent( aohet c~1( aohe1 Dcent 

15 15 1 <1 

.. 3 leo 2 

25 20 <1 <1 

10 20 1 <1 

10 ~ i<l lfraoa. 

12 23 f<1 <1 

25 25 <1 lrrao•. 
15 20 1 <1 

I 20 <1 lrr-•· 

25 25 <1 lrraoa . 

15 20 fc1 <1 

20 25 <1 jrraoe. 

15 20 <1 <1 

20 25 <1 <1 

20 20 ltrao. <1 

25 15 'fraoe <1 

25 35 'l'raoe rraoe . 

15 25 1 ~··· 
20 20 <1 mo •. 

15 5 ~ 22 1 < 1 

5 20 <1 ~·· 
3 25 1 ~·· 1 91 

25 )0 'fraol ~-
3 5 ~pill 

~liUe 
35 1 

L1 th1WII mineral a 

Xineral Pel'- She 
cent 

' 

Other 111.nerah 

Mineral Per- She 
cent (inch• •> 

~1-btt~ C~TWta •. ll 
taataltte 

l'onul ta lrTata: 1/ .. 
~-U••· !race. 

hl'71. OI"TTta .• 

111'71. 2 CJ71We 1/ .. 

1117'1. 2 CJ71t Ill 1/S 

hr71. 1 C17et 11 1/S 

111'71· 2 C171t ~·· lfS 

···.J 
0 



~ 

~ . 

lliDiber .nd 
!lUI• of Jl8&­
ma't1te 
(Pl. II) 

s6 

. 87 

f!f! 

!able 20 .--Nineraloq of pepat1 tee -Continued. 

Wall rock PepaUte 
-

Internal !rexture Type &nd 
formation · 

.ll.teration I Relation to! Shap11 
vall rock 

~tz · I Muacovi te 
structure t 1nche•1 · I I I \ I 

Plat;1oclaae Perth1 te Graphic 
,;rani te 

Mineralogy 

Garnet Tolll"llaline Lithium mineral a Other llillerall 

tooaU h M4 "'I t;rained t;ran1 h 

fonali h. Bone • 

I Hornblende gnei •. 

I 

Per- I. Size I Pe:r- I She I Pe:r- I She I Per- I She I Pe:r- I She I Pe:r- I Size I Pe:r- I She J Xineral 
cent ~1nche+.Cen1Unch .. ) ceni:inch .. ) cen1Cinchee] cen(ineheab cen1(Jnchea~ cent (inche ) 

'"•~'"'' !.oo'lcu'i o.o ""'' 1/4 . I 55 I 
I 20 

branchins 

... '"-'"' ... ,, ... ,,.1 "'I l: Lenticula -Jorthern 1/4 b5 
branch1ns end. . 

Southern 1/16 93 ace 
and. 

., 

I • 

25 

25 

25 

< 1 

Trace 

< 1 

Trace 

Trace 

Trace 

·I ' . 

Per- J Sin I Mineral /Per- / She 
cent 1nehea1 cent (inehu) 

Bel71. 2 !cl'7•tal•. 

Beryl. 1 fry•t•Lj . 1/4 

.lp1dote, lrrac•. 



Table 20. --Mineralogy of pepati tea--Continued • 

.., 
Wall rock Pegmatite 

llullber md 
h'exture Mineralogy nameofpe~ Tn>e and .Alteration Relation to Shape Internal 

matite formation vall rock structure tnchee) 
(1'1. II ) Plagioclase Perthite Gro.phic ~tz Muscovite Garnet Tourmaline Lithium minerals Other minerals 

grani te 

Per- Size Per- Sizo Per- Size Per- Size Per- Size Per- Si ze Per- Size Mineral Per- Size Mineral Per- Size 
cent inche1 )cent I inche )cent( inche )cent I inche1 )cent I inche )cent I lnche )cent cent cent (inch .. ) 

119 !oll&ltt.e. lo\ expoaed. Lenticula: ~ One uni\ 1/8 70 10 20 <1 !race 
bruchiD~ 

90 Coar•~crained do. Lenticul&l . do . 
cranth. 

1/8 76 4 20 <.1 !race 

91 do. do, Irr.,;ular. do. 1/8 73 2 25 <1 !race 

92 do. do. Lentieul&l . do. 1/a-3/4 6o 20 3-7 20 1/~c <1 !race 

93 Tonalite. do. d· . do. 1/64 68 1 30 1 Trace 1/8 ,. 

94 Hornblende lone. do . do. 
«D•h• and tina 

2 20 45 35 lrrace 

crained crui te 

95 Tonalite ud CroncutUJIC do. lorthern 1/4 65 10 24 1 
coer•~ua1ned end. 
cranth. Southern 1 34 II() 25 1-6 1 

part. 

96 ~onalih. lone . do. Lentioul&l' Vall lOne 4 28 50 bo-7o 12-2~ 20 2 
bruching nortbeaat 

par\. 
Wall son• 1/4 66 12 2-3 6 20 2 

aouthvea\ 
part. 

Corea . 8 10 41 45 4 /2-2 

97 lfonali \e ud tin .- do. do. do. Vall aone 6-s 15 63 110 ~12 20 2 ifrace. -cratned crlllii te aouthveat 
end. 

Vall 1one 1/~1/l 53 
northeaat 

15 30 1 1 

end. 
Corea. 6-s 5 II() 54 1 

98 ~ar•~craiaed do. ~ticular Vall IOD8 1/8 77 5 15 3 ~ace. Biotite. <1 cranite. . . · Core . 8 20 10 68 2 . 

99 do. do, do. Vall aone. 1/4 62 20 18 f<l 
Core. 6 1 30 69 <J. race. Biotite . Trace . 

100 onali \e ud do. ontor~~able. do. 
coar•~ua1ned 

One unit . 1/8 79 1 20 ifraoe. 

cruite. 

101 do. do. roncutting. enticu1ar- do . 1/8-1/4 72 8 19 1 !h'ac•. ~etHe. 1 Cr)"at ~ . branching 
102 do. do. ~eat bruc . 1/~1/ 67 15 18 o<l ~ac.-. Ber)"l. Cr78\a • • 1/4 .llaat bruc . 1/32 88 1 10 1-2 

103 onalih. enUcular One unit. 1/4 67 15 18 f<i '<1 

lo4 do. ,. do. do. 1/16- 74 1 25 ,.-race. 1/8 
1/32 

105 onalih ud do .• f-811Ucul&J'o lortheaat Hr 74 1 25 lfrace . /8-1/ 
coar•~crained branching ad aouth-
cruite. 'eat branch 

\;2 6o lfrace. •. 1/2 llorthvard- 20 20 Trace Ber)"l. CT78tl 
trendinc 
bruch . 

.i Cl•Telandi te 



Y.J.1 rook .......... 
~.mar. -rtf ]leC'" f7pe ... &1'-aU• J.l&Uoa w ..... Illhnaal 

•U'- foS"aU• wll rode .,~ ~) 
(f'l.IJ ) l'ltl&toclaao , __ 

lbo _, 

106 '-all \e. en.-•u.ac J..tlnlt ~CIIM.tl • 1/- 11 
~ •· 

107 ... ... ... 1/1 67 

101 ... I..Unla1 ... ~/1'- 71 
- P./1 

10, ... ... ... 1,_, 70 

110 ... .. , ...... I..U..-181 ~ .......... ... 1/1 71 

1U ... ... Leatlnlal ... ~/1-1,_ 70 

111 .. ra\1eMo poll. ... I..ttnllll ~ . ......... ... ~/1-1/._ " 
11) !Jerat~1.Uo caet• ... ... .. . ~, .. 1.,_ 7-_. __ ..... 

Nl ...... , .. 
11-

IJI-111.U. ...... ... I..Unlal ... P./1-1,_ 70 

115 ~1.U.pell ... I..tlnl&JI- ... 1/1 73 _, ...... , .. ........ 
116 jlrcrabl..Uptil. ""·-'"• lrHplar ... b.fa.1/._ 65 

117 jhaallto .U ..... , .. ~' .,. ... !J-u.n~ar ... p./ .... 1/2 " 
111 ~ ..... .... !L-U.nlu ... 1/'l6 11 

cr-t to. \nMII1ac 

119 4o. ~' apoM4. ... 4o • , .. 1,._ 67 

110 1'-!Uo. l=ro•-utac ... ... 1/,.. ID 
1/16 

121 ... 4o. 4o. ... /1~1/1 76 

122 lot.,. .... ~,.,. ... 'l'l'tplar. ... /&-1,_ 65 
123 4o. 4o. ... ... /1-1,_ " 1~ rta ... crataet 4o. ~Unl&r ... /1-1/'14 70 

crMlto. -..oJatac 

115 ~uo. ~UnlaJ" 4o. 1/1 75 

116 .... ~· gpoHil. ... /"-1/._ 75 

127 orab1.U. pole . ... ... /1-1/._ 70 

12111 4o. 4o. 4o. /1-1,_ 73 

129 ~u •• pne-utac. ,_Unlar 
lllraMJ~tac 

... 1/1 76 

tulo 10.-KlDw!loq ot pe\1 t......o-u...-. 

-~\1\e 

II!.UJ".J.GQ 

Penh! to Gnipllo Quart• III&MO't'tto hnet !CIUJ'IIIIliae 
cnzdte , __ 

,~ 
,.~ lho 

, __ 
lho ,_ ••• ' Pea- liao ~ lho 

oet )D•t I~MM ,._, 
1 ....... )II•( ~ 

_, ...... ~-' 
I 10 <1 !I'Mo 

I 15 .... . 
) 15 Itt-• 

· JO ID <1 true 

- 15 <1 true true 

5 15 <1 true 

5 ID <1 <1 

I 11 <1 true 

10 210 <1 <1 

5 II <1 true 

15 ID <1 tnoo 

15 ID <1 tnoe 

- 15 f<1 'lrM• 

I 15 ~· tnoe 

2 11 !rreo• truo 

._ 
ID ~· tnoo 

15 5 10 <1 ~ 

11 10 <1 <1 

10 I 20 <1 tnoe 

5 ., 
~· t'noo 

10 . 15 ~-· frMe 

lO 210 <1 !nco 

7 20 <1 ~· ._ 
10 ~· 1!-• 

f,1 W• lliuralo 

Klnwel ,__ lho 
c•t 

.. 

Otba-. ldaw.J.a 

Klaeral ,._.. 11•• 
c•t (a--. 

hrJ1. ~ ...,. .. •• 1/1-
1/'4 

~"'•· ...,. ... 
lalertte. I 

! 

Jeao71 • l) ...,. ... 1•. 1/1-
1/'14 

Jer71. 12 ...,. ... ill. 1/1 

Jer71. ~ W71tl P.• · 1/\-,,,. 
... ~ eRTe\1 P.•· 1/&-

1/'14 

ier,-1 • ~ ...,. .. P.•· 1/.~ 
1/2 

llel71. OJTI\11 • 5/1 

.... orpt~p.. 1/1 

Jer71. ~ OI'J"I\11 P.•· 1/1 ... D78\ll • 1/1 

~ 
t" J 
w 



Wall rook ...... 
lf.nur. -at~ tne .... Alter&U• lalaUoa te ..... Ia.tenlal. 

.. ute t-u- -.llrotk .,~ it--> 
(l'l.II ) ~oolaae 

~ 

~-- lbo _, 

1)0 tt.aau, •. Onllft'tiac loo&Uftltll 
~ 

·CIIu..S.' ~~ .. ~ 75 

1)1 .... ... ... ... lfl' , 

" 132 ... ... ... ... 1/1 n 
133 ~oe41 ..-.~. .., .......... ... ... .,., ... 1/2 " 1)11 ... ... Irroplar • . ... iLfa-1,.. 73 
1)5 ... ... looaUftlaJ ... , .. 1/ll TO 
1)6 if-altte. Joao. Irroplar. ... .,., .. ,. TO 

·~ ., 
1}7 jloral.-4• ... 11 • !I-Unlu 

--olliat 
... 1,.. 75 

l'JI ~nllltdl poll ..... u. ... 1/1 72 
al4 ,nal\o. 

l)t ~ra\1_.. plio. ... r..Ucnalar u. 1/ll 65 
lleo '*"o-cra11114 ... r..unl. ... ... /2-3,.. 6o 

crutte. ~ .. 
llll f-.11, ... ... l=n•-us.ac • ... ... 1,.. 71 

cr-tte. 

1112 
~-· ~Unlar u. 1/ll Tl 

11l3 ... rroplar. ... 1/1 D 
lllil ~·1 ....... 11. ~· ........ 11-"nl.U' ... 1/1 a.o 
1~ ... ... ... ... /16- 11 

/I 

1116 ..... Pn•-tUac. ,_Unlu ... 1/2 55 
'llrlllob!JIC 

lilT roa.tUo. ... .. ~Unl.ar ... 1,.. TO 
) 

1111 ... ... 
~ 

... ... ~1-1/ll 73 
ltt, ... ... ... 1/1 72 

1,:1 ~u • .- ~ ... ~dCIIIl&l' ... /1-1/ll '5 --era!-- w..-s.ac 
cr•tte. 

151 ... r-un1ar .... 1/ll TO 

152 ' . pouoo-craiao& 
crul'-· 

~ ........ ... ... 1/1 TO 

153 r-r-cratao& jlou. '"' ... us.ac. ~u~ .... .... 11,.._1/1 '} cr•lte M4Mn 1- ~ 
ll1 .... pelll. 

!Ulo m.-!11uraloq at eetUt! -ooau.ut. 

-~1-

lllaeral.OQ 

hrt.blte OnPd• ~· •MO"fite hnot !CIIll'allao 
cnalte 

hi- lise ~( ~:~ :r.- lho hi- ••• ~- lin ~- lho _, ,_, 
'~ laalao -· I baM )c•' 

5 10 <1 fi'MI 

I W1 ~ . tnoo 

5 11 -<1 tree. 

.. a.o <1 ~no. 

I 15 <1 tree. 

10 ID <1 tnoo 

I • f<l tnoo 

10 15 <1 ~ ... 
I ID l<l ~· 

15 ID l<l '""· ~-
30 10 <1 ~· 
JiO 11 ~· , . 

' 15 ~ 
I 15 ~ lb-• 

35 ID 

.. 15 l'r-• 

15 ID ~ "-• 

rn-. 30 
-

I 15 <1 ifno•· 
3 15 ~· 

15 ID !nil. <1 

15 15 

15 15 ,.... 
~5 • 1<1 ~ 

L1 tbi'llll lliural.l 

Jl1a.•al. ~ lbo _, 
ou.r lduralo 

xu.r.l hi- lbo _, taolleo) 

11171- ]~tal ~- 1/1 

... I _,.,w ~- 1/1 ... ·~tal ~- 31'"' ... 1~\al •• 1,.. ... ~ ~~7ft&~ II· 1/ll ... l 1171'-l 1/1 ... ll~W ~-~ 

... 
- .,..w 

It· lfl' 

11171. 11178W 1/1 

11171· l_,.W )/1' 

... 

...,.1. 3 .,..w • 1/1-
1/ll ... 1..,.w 1/1 

hrJ1. 1.,..w • lll' 

I 

J 
~.:: 



Nwnber snd 
name of peg­
matite 
(Pl. II) 

154 

155 

156 

157 

158 

159 

16o 

161 

162 

163 

164 

165 

166 

167 

168 . 

169 

170 

171 

172 

173 

174 

Wall rock 

'l'ypo and 
!ormation 

.Alteration I Relation to I Shape 
vall rock 

'l'able 2()--Mineralogy of pepat1 tea -Continued. 

Peg;mat1 te 

Internal ~exture Mineralogy 
structure(~nch .. ) _ 

Plagioclase L1 thium mineral a 

loi u:po .. d. 

~ornblende cn•h 
and coar•~ 
crained crani h 

do. 

!'l'onalite. 

rornblande cheh~. 

do. 

Coare .. crained 
cranite. 

do. lllone. 

onallie and 
coare.-crained 
crantte. 

do. 

oara~crained 

crantte. 

do. 

onalite and ll'lone. 
coare .. grainecl. 
crani te. 

do. do. 

'onali te. 

ornblande peh~ !lone. 
and cranite. 

oara.-cratned 
crani te. 

'onalite and 
cranite. 

ornblende cneiu 

do. 

do. 

do. 

do. 

flornblando peiu l Hone. 
[and ,;rani te. 

Per- I Size I Pez- I Sizo I Pez- I Size I Per- i Size [Paz- I Size I Per- I Size I Paz- I Size I Miner~ 
con t cent(~nchee~ cant( ~nche~) cent(~nch .. p cen t(~nche~) cent( 1nche~) cent 

~oi upo .. d. [Irrecular.[ One unii. [ 1/8 73 

72 do. Lanticular do. 

do. do. do. 

do. do. do. 

do. do. 

1Ioi upoaed. I do. do. 

do. 

[Lanticulu 
branchinc 

do. 

do. 

do. 

do. 

proucutting.l do. do. 

)rot u:poeed. do. do. 

~anticular do. 

do. do. 

ot upoeed. ~rrep1ar. do. 

f-anticular do. 

enticul&%'1 do. 
branching 

an ticular .1 do. 

ot upoeed. ~ant1cu1ar-l do. 
branching. 

do. anttcular. l do. 

do. do. do. 

1/8 

1/16-
1/8 

1/S 

1/2 

so 

10 

55 

1/2 1·55 
1/16- so 
1/8 

1/S [ 75 

/8-1(4 1 70 

/4-1/21 65 

/8-1/4 1 6o 

/S-1/4 I 70 

/8-1/4, 65 

1/4-1/ 6o 

1/32- 75 
1/16 

1/4-1/2163 

1/4 l 6o 

1/S 165 

1/8-1/4 [65 

1/S 173 

llenticul&l'-1 Wall aone.~/8-1/4 1 70 
branching. Core . 11 - 2 20 

~ 

10 

20 

20 

10 

20 

25 

10 

15 

20 

25 

15 

~0 

0 

~ 

20 

20 

16 

20 

25 

25 

15 

20 

20 

15 

15 

20 

20 

20 

25 

12 

25 

15 

23 

20 

20 
4o 

< 1 hace 

lrrace. 

race. 

trrace Trace 

lrrace Trace 

Trace 

!rrace. 'l'race 

race. <1 

rrace. <1 

<1 

frace. ~race. I 

<1 

<1 

~race. 

<1 <1 

<.1 race. 

[<1 

'race. 

~race race. 

~ace race. 

Paz- I Size 
cent 

Other minerall 

Mineral I Per­
cent 

Biotite. 
Kartite. 

[rrace. 
race. 

She 
(1nch81) 

Kartite. 31 cr;ret.aJ. .. . 

Beryl. S ~r;ratala~ 1/8-
1/4 

Beryl. 1 !ryatal. l 1/S 
BioUte. race. 
Martite. race. 

Beryl. 31cr;retal~. 1/8-1/ 
Marti te. 1 cr;ratal 

Ber;rl. 5lcr;ratal~. 1/8-
1/4 

IMartite. l'l'race. 
[:aer;rl. 1 cr;retal.l 1/16 

I · 

.J 
e'.Y\ 



!Ulo m.-111nval,oq of peUt~u....a. 

Wall roolt 
a.bw.-4 

P-.aUto 

~atvo .... , per flpe .... £l\er&Uoa lal.aUoa \o ~ IntU'11&1 N!.uralOQ' 
•Uto fo~W&U• vall rOCIII: •tructvo la ..... ) 

Pl-ct~· (Pl. n) P.nhito Ck'l!llhlo Quart• Muoo"lih Gerut Tcnuo.al.illo L1 th1 u llineral. • Other lliural• 
cranite , __ 

lho l'- lho l'or- lho l'- lise l'o:r- 11 .. l'o:r- lho l'- Sho llinwal ,_.., Sho Kin val ~ Sho 
oent -( laoU• oen( iullH oen( ••• oonl ••• o-.4 aolaH Cll1\ Cll1t cent ~tiiOIIeo) 

175 p.....,.u.- ..... ~UoalU' Vall HU 1/ ... " 15 20 !l'eoo 
.,.at h. llr.ald .. Coro. 100 

176 jre.luo ..a ... ~\1011181' Wall •oao l/16- I) 2 15 l!ru4 
-·~abot 1/: 

TO .,.at to. Ooro. 10 20 

177 '-MlUo .... .. , apoeol. ~\1011181' Ciao aU. 1/1-1/' 65 15 20 <1 
crutto. 

171 ~-~ ..... ... ... 1/1 75 5 20 ~·· Jlentto. !'raoo. 
crani'•· 

17! ...U\o. .. , ...... ... ... 1/1 13 1 20 rreoo. J(uaoUh. !Joeoo. 

110 ... l.oaUoal..., ... 1/2 "' 15 )0 h'eco. 
~ 

m roaaute .... ..... Croo-Utac ... ... 1,... 12 20 I !Joaoo rreco • llllpotito !raco. ,..n •. 
112 ... .... ... J-UoalU' ... 1/16 " 25 • !'raoo <1 

' ' \ 

11) ... ... ... ... ... 1/16-
1/1 

TO 5 20 !l'aoo <1 

1A ... ; .., apooo4. ... .. . 1/1 TO 20 10 ~eco. lo171. 2 0171tal • 1/16 

115 ... ... .. Croo-\U .. ... ... 1/2 65 ~ 15 !'raoo raoo. 

116 ... ... ... 1-Uoal_. 4o. 1/" 71 ~ I 1 ~ .... llu'\Uo. freco. 
'-~alae J.71. 1 ·~tal 1/1 

~ 

117 4o. ... f-UoalU' ... 1/'1+-1/2 50 132 11 1 <1 

111 ... ... Croaon\Uac '-UCIIll1 jr- ••• 1/1-1/ ... 13 1ft 5 ~ .... -..,sou\o fraoo. 
"nMMd .. 101'71. I 0170\al. • 1/1 

189 4o. ... ... ... ... 1/'4-1/1 ..., 30 25 !raoo 

190 '-all to. 4o. ... ... ... 1/16-
1/1 " 6 25 larJ"l. I or70\al. • 1/1 

191 ... ... ... ... 1/16 75 5 20 !'raoo 

192 foaall\o _. ..... '-\10111&1 Vall 10&4 • 1,)2 I) 2 15 
crenuo. Con. ) ~1 6o 

19) foaalt\o. ... L.UCIIlla~ Oao u1\ 1/16 76 ... ID <1 Jl-cuU\o !'raGa. 
'naold .. 

191J ... ... ... 
L.UCIIlla~ ... 1/16 71 2 10 !noo ... freco. 

195 foaal.t\o .... 11•'-..-· '-Unla1 ... 1 )) ~5 22 <:1 <1 
craatto. llraolat .. 

196 ... ... ... . 1,... TO ~0 20 ifreoo !raoo J.71. CII')'O\& •. ~/16-,,... 
197 ifoaa!Uo. •ono. IL•Unllll 4o. 1/1 67 • 15 '<1 ... 5 01')'0\al. • 1/'4 



la)lo a-•lawf1oq of !!!ft\Uu-OoaUIIII.OCl. 

Yal.l rook r..,..uto ..... 
t::; 111Molpe.- f1pe &114 .Al\eraUoa lal.atloa te ..,. ID\enal N!.Ul'al.OQ 

•Uto for..Uoa wall l'oak 1\I'WI\u'O 
(Pl.II ) Plactooluo Perlh1to ke;lllo ~-- •.ao'l'lto Gano\ '1'01l1W&l11lo L1W'IIIIII1MI'al.l 0\her~l 

P'Ulte , ..... lbo , .... lbo Po~ 111~ , .... lbo , .... ,:,: , .... lho , .... lbo 111nwal. · ,.... lho Klneral ,.... 
1~~) _, _,, l&oUI )o-.t( aao >o.nt laoho• )oent ,._, laob• )ooa\ cat COil\ 

191 toaalUo. lot e&pOioL I..Unla1 • Olio •U 1/"-1/1 , 
" 15 -<1 ...,.1. 

I 
1 ~~w •. 1/'4 

199 fta .. cnlaot o.al. ... 1/a-)/'4 " .. lO <1 
P'IIDUo. 

200 ... 11'1'..-1&1' Yal.l 1oa • 1'' 10 10 10 <1 
Oon. 15 '43 ... '1:1 

101 ... I..Unla1 • Olio aU 1/t-1~'4 n • 15 <1 tnoo lol71. 1 IS1'71tal.. 1/1 

201 lon11llll4o ... ,. II ..... IntfCIIlar, ... ~, ... ,, .. 7\ ' 10 1 
•4fl.....,..t.1141 ~ 
.... to. 

103 jfta .. cnlaot ... ... 3/'4 ,. 10 10 I 
P'aaito • .,.. ... ., ....... S..ttnlu ... 1/1 .., 

" 10 <1 tnoo F 

105 IJora111oa4o poh • •••o. IntfCIIlar. Wall 1oao. 1/1 n ' 
!• 

10 <1 fnoo 
Ooro. .. - 5 10 lO , 1 01'71 jal. lallaUo.l 01'71\al t!Jl 

iOol•liU .. 
ka\al.Uo R 0171\11 .. 

206 ... Ito' e&pOtM • lf-Unlar Oao ul\ )/'4 .... 25 lO 1 

107 lroaaJ.uo. ... ... ... 1/'4 " 7 lO - tnoo 

201 ~a..,.ataot ... ... Wall toa1 1/'4 162 ' l; ) .... , .. Oon. ) " 15 1 

109 ~• .. P'alae4 p,. ...... ,u .. S..Unl1 r- lor\Mn 1/1-lJI 6o 10 ., 
~· Opporhal" P'Oili \o aa4 llor...,. 111'-at .. , ......... 

Dlko ... 10 111-.40 pol ... llala 
jlft\Wallo !IT· I 

170 10 10 <1 
210 

Opporhalt7 ... ~' ........ ~Unlar Olio au. 1 151 ., 10 ' Dtlto lo. 9 

Ill ... ... ... ... 1/1 71 7 15 ,..o. itraoo Oppor\ul" 
Dlll:o ••· 7 

212 ... ... ... ... 1/1-1/- 7'4 5 10 traoo. itr•• 1 Opporhal" 
Dlll:o ••· 6 

213 ... ... ... Wall toao 1 170 11 11 <1 <1 ~. Opporhal" Ooro. ' 110 .., .., <1 lel71. t7p ,. 3. 
Dlll:o ••· 5 

21'4 ... ... 4o. lorUlaa4 '- ' ~5 I 11 I 
Opportual \7 touUl lll41 
Dlll:o ...... Coatral. 3/'4 " 15 10 <1 ~-IIICUOa. 

215 •.. ... S..Unlu lilal.l 
Opporhal" bnaoh111,1 u:l~.!: • 1/'4 " 15 10 <1 lo&'71. 1 ~·tal. 1/'4 
Dllto ••· 3 

par\bl\o 
~~-

H~M_\t.k 
1cloa•oloa4l to. 



tule 10.-Nin!J'!lop ot petu .. -ooau...a. 

Vall rook P..-uto ........ 
~atvo 111Mral.OC7 ... ot~ f7pe a:D4 Al'-aU• Jlal.aUoa w ~ Internal. .u,. torMU• vall rOCik 1\t"UOWrO 1110he) 

(Pl.ll) Pl.,Sooluo Por\h1'• ~· ~-- lkoooort\o O&rao\ !ounal.lao U thlu a1ftoral.o 0\hor lllaoral.e 
crul\o 

Per- I lao Pu- llao Por- 1110 Per- lho Pu- lho J'oz- lho Paz- lho Kln•al Paz- Silo Mineral Pw- at .. .• , oonCl !-oM• oon\ 0011, oon\ COD\ .• , laolae1 con\~ l..Uo con\ ~t.O.o) 

215 11a.-cratao& •• , eqiOoM. J.onUovl111 •Ooaual 
Opporhal\7 crul'•- ... ld .. • pari. 

1" Dlb lo. t" Mnlloo4o pot ••· ~-.. 1- 1 I 10 I traoo ,, 1 1/11-1 Lept4o1Ut ~1 1/11-1 to,... <0.5 ~ ,. 36 (Co~aUauo4) 111'...-r'• 1/1 .. IIUUo. I •1'7•\al ~· 1 ~uw. Col•)t, .. 
'u\al.Uo.~ 01'71\&1 ~- 1/1 
K1oro1Uo. <1 /~1/'4! 
lor71. • 01'71\al. ~.)/lt-li! ........ lral. 

110 .u. 2•3 fo I 10 <1 tr..o <1 
~ .. ,ld, .. 
~1 ... oloa4l " .. ur'l ,...u, •. 
~-
~.'o-al) ,. 

J)eCII&U\o 3-'4 10 2 75 ) <1 

216 
Oppor\u1'7 ... ... 4.o. or \b-. 
Dlto •o. I '1'•111 .. ,,_1/'4 72 10 11 <1 ,,... •.. 

lor\hou' 1•1/2 17) 5 10 I <1 ~ .... u, •. ~ 01'7o\O ··,;.t.l ..... ~1'71. 5 01'70\&1 ~.1 
~,1'111 ... .. 11 a .. " , 3 r-1 .. )~ ... 3 01'71\&1 ~· 1- 3 ... , ..... ,. r- co 
'llruob. -

217 rtao-cnlaot ... pw. O.o llal,. '4-1 5 10 
~ -- ... 1 <1 - '· -Oppor,u1'7 ponUo. 

Dtu ... 1 

211 rt~ao-cni•• ... ,_Uovlar ... I 1" )0 15 <1 ~moe. OJJJ,or\u1'7 &ruth u4 
Dlto JJo. I llonl)1c4o pot o. 

219 P....-&raiaot ..... rr..,atar. do. J./1 75 10 :tio,Uo. C:l &ruUo. Ollloruo. 5 
2210 to. t.oUovlar 4.o. 1/'4 75 3 10 ... I 
221 rt~ao-crataot Jo' apo1o4. ... 4.o. 1/'4 65 15 10 <1 l'raoo. cronUo. 

222 
~·-·· 4o. ~Uovl..,. 4.o. 1/,_1~ 56 5 )5 Clllort'•· .. 

'llruolllac 

21) 1A.,cniaot •••• COiltoraa'blo • do. .. 1/'4 55 15 10 <1 ~·· 1.,-1. 1 01'71\al. 1/'1. caot1oto crut• ~-
2~ to. do. u. !-Uovlar, ... 1/1 n 3 10 ~· 
225 ttu·cra1ao4 .. , .... -. ... do. 1/1 71 I 10 

~·· ~·· ..... u, •. traoo. cruuo. 

216 ltta .. crat~ao4 ... do. 1/'4 65 15 10 traoe F-.... moo. hr71. 5 01'71\al. • 11) to cruUo u4 
1/t hon'b10D4o poll • .....u, .. traoe. 

Cl ... o10114t '•· 



- ·---

la)le iQ-IC1noral!!Q ot I!!I!!U , .. CoaU-.4. 

Vall rook P.-aU\o -
Jfuabw ..t 

~uturo r - ot pe.- f7pe u4 Al.U!'aUOD Jlelatlon to Sblqle Internal Ml.ural.OQ' 
•tUo toraUOD V&l.l rocit 1tructuro laobe•) 

>,- (Pl.n) Pllleioclaae PerUIUe CJraphio ~ts )fu-rtte Garut 1'~1Jle L1 thl- lllneral.e Other ldural.1 
crantte .-.. , 

Pa- I be ,._ I be Pel'- She ,._ Sh:e Pol'- lbe Pel'- She Pe:r- She Jlinwal ,._ I be Jli.Jleral ~ She 
oea.t laeUI )D.nt laob ~-t~ laobe ~ent tache ~-' , .... )Dea.t cent cent oea.t laobee) 

227 :na ... cra1ae4 Iloilo. Oollfol'll&'ble. LeRUOillaJ • Oae 11111t 1/14 70 10 2ID ~-· tn.oe llotlte. rr.o •• 
craalte aD4 
bera'blen4o CD• ~·· 

22111 4o. ......... 4o • 4o. 1/&-1/4 70 10 10 tn.oe 
~ .......... '. 

229 :n ........... 4o. LeRtlnl.&l 4o. 1/1 77 I 15 <1 tn.oe ~ llartlte. jrnoe. 
cre~~tte u4 ~ch1 ... 
toaal.Ue . 

2,30 foaal.t \e. 4o. ~all ..... 141~6 70 10 10 tree. <1 Jlu7l. 6 jllrJ"Otall • Vp to 
Core. 10 )0 6o 1 <1 1/2 

231 foaal.lte u4 lot _,on4. t.tloulu .Vall •- ~,&-1/14 10 J ~ <1 <1 :Jer71. J ~~tall 
; cre~~lte. Core. 10 1 <1 

<-:'", 
2J2 . !oaal.tte. OYal. pu 11111t. 1/1 714 J 22 <1 1 . P./1~ 

1/2 
,.. , .. 

233 ~a ... cra1ne4 lot •poHA. LeRtloalu ... 'p./s-1/4 70 10 10 <1 !nee loJ71. ]CII'J't\al 1/'4 
~ cre~~tte. 

'"t >" 

23'4 Rornb1oiul.e 
' ~ot ... ... ... 4o. 1/14 

: 69 5 25 1 !nco 

235 :na ... cra1ae4 ... ... 4o. 1/14 6o 15 !5 fnc•. 
crAillte. ~- .J 

236 l:n•• ao4 _ .... lone. jcoatora'b1e. ... 4o. 1/14 65 15 10 ! 'fnc4. :Jlotlto. ~-.,_ cralaed. craat to 
.··.J ~- ... 

lfla ... aratae4 237 
1/'4 6o craatte. 4o. ·- X..Unlu 4o_. 10 10 <1 ~ Jlu71. 2 ~rJ'Otall J/1 

;.· ~ ~ .. · .. ;- : " 'braach1~~t 

2J8 ;-. ... 4o • fLODtlnlar 4o. /l;.oJ/14 ~ 10 25 1 !nee !nee ... J l'17•tal• 1/14 

239 jRora'b1•4• &:DOh • jlot ezpolo4. ~- 4o. /&-1/'4 70 10 2ID 1~- flouo 4o. 1 pr7etal. 1/'4 

t~ 2llo Ito. . 4o. !I-Ucntlar 4o. 1/lt. 70 15 15 1~. floue ... 1 p17•ta1. 1/1 
,_ 241 ~aelodc crUl to 4o. OYal. 4o. /2-J/,. 41 Ito 11 <1 ~ !nee 

242 ,1D ... cra1ae4 lone. 4o. 4o. 1/2 50 )0 10 1 ~· craaue. 

- 24.) -- 4o. 4o. prooecutttac. ~Ucular jo. 1/4 70 10 10 ~· llartlte. moe. -- ··-llrea.olllac - - ·-- '' .. --· 
',+ 

24'4 ... 4o. lf-Ucular 4o. 1/4 65 10 25 - !nee .,. 171tall 1/1-<1 Jlu71. 
1/14 

2'45 llorn'blon4e CD•lo • 4o. proeoout Uac. n'~ler. orth half • 
ifraoe. /14 '117 2 tonalite ao4 Vall sone. II 57 20 !5 

,._,, 2ID ' 4D. 1 J71tal. 
'· cran1to. ~uth half. 

ih-•· 4D. 2 rJ"Otall 1/2 Vall 1011.0. 1/1 15 ' 12 <1 
Col-'blt ... 

t taatallte 0171\a •. 1/'14 
Core po4a. 1- 2 119 20 )0 1 ·-

~ -1.-



Wall rook 
Jruabwc4 

~exture - ot per !)ope aDd .Uteratioll Relation \o Shape Internal 
.. ute torMtion vall rook 1tructure 1Dohee) 
(n. n) nactoclaae 

:Per- Sin 

' cent 1Dohel 

2116 lorabl1D4e pel• ~- •••e. Cro1101lU111C Irr-cuJ,&l .Wall IOile 3/'4 ,, 
Core J104 .... 1/2 25 

~1 .... .... lozae W11t. 1/2 ~ 

21111 4o. LeaUoul&l. .... 3/'14 6a. 

2119 de. CrottOil.t Uac LeUOil.l&l .... 1-1/2 53 
'bruohlllj • 

250 . .... ... e. 4o • .... llall IOilO • .. " /14-1/ 
Oppor\ull1 tT 
Uaa4~ Core )1041 

,_, 
' .. 

251· .... .. , apoel4. .... lf'all IOile. ~/'4-1/2 70 
Core. • 10 

~ 

252 ~onallte. .... .... ORe 11111t • ~/1-1/4 10 

253 .... .... .... 4o. ~/1-1/4 75 

254 ~orn'blc4e peh • · .... IDUoular. .... 1/4 10 

255 !ollaUta. .... IDUOil.lar- 4o. 1/4 57 -
'bruoh1ac. 

256 .ornblen4e peh • .... lleoUGa.lar. 4o. 1/'14 6o 

257 .... -. .... .... 4o. tlil-1/4 76 

251 4o. . 4o. l enUOil.lar- 4o. 1/4 69 
·· "' 

bruchlac. 

259 4o. .... rrec-lar. 4o. 1/4 " 
26o Bornblc4e peh do. 

Ul4 t1ne-ara1nl4 
II-ttOil.lar 4o. 1/4 55 

crut.te • 

261 . rtae-aralne4 .... -
cranlh. 

-.... 4o. 1/4 55 

262 ~ornblOD4e peh • .... do. 4o. /1-1/4 n 
26J rtne-aratue4 rrec111ar. 

arutte. 
4o • . 1/2 50 

2~ .... LcUOil.lar 4o. 1/'14 72 

265 Horablende. peh • ot apoal4. do. all lODe. /16-1/1 15 
Core. 1 .... 

fable 20 .--Mineraloq ot pepat1 te-CoRUilue4. 

Pepatite 

Nineralog 

Perth1te Graph1o Quarts Muacovite GDrnet !roW'IIIal1ne 
crantte 

Per- Sin Per- She Per- She Per- She Per- st .. Per- She 
)cent lllohe )cent( ~llche )cent 1Rohel )cent lllohe )cent laohe )cent 

• ~ 2 
35 - <1 fraoe 

.. 5 12 <1 

I 25 3 fraoe 

10 10 25 2 trace 

II() 2-' lo-1 12-3 25 /'4-1/ 2 /'4-1/ · frao • 

JO 65 <1 

10 20 <1 trace 
51 " 4 !race 

5 15 <1 !race 

10 15 <1 !race 

15 15 '< 1 fraoe 

s 35 < .1 fraoe 

15 25 < 1 fraoe 

4 20 <1 Trace 

10 20 1 !race 

22 25 lrraoe !race 

20 25 <1 

25 
.. -· 20 <1 -

15 12 <1 Trace 

JO 20 <1 

• 20 <1 

5 10 <1 <1 
JO 25 1 

L1 th1um mineral• 

Mineral Per- Sh:e 
cent 

~ 

·- - . -

Other mineral 1 

Mineral Per- She 
cent 1nchel) 

)eJ7lo 1 jcr71tal. 2<-1/2 
Mo~~&&lte. CJ71tal • 1/S 
J1oUh. <1 

• 6 b7 1~ Be17l. CJ71tal 

le171. 2 or71tal a.l/'4-1 
do. ~ CJ71tal a.l/S-l-1 

Monadte.5 CJ'71tal •· Up to 
1 

Col1111'blte-
tutaltta. ~ or71ta •. l/J2-

1/4 

JloUte. lrrace. 

Be17lt~ !=1'7•tal• • 1/&-1/< 
1'7•tal. 3/'14 

- .. -

t<-...... 

C:J 



"-

!able 10.--Mineraloq ot pept1 te•-Co11t11111ed. . 

I -
Vall rook P~t1 te 

~-- I , D-. ot Jlel"' f7pe aD4 AUerat_ton !elation to ~ Internal ~-extuze Nineralog 
•Ute ton.Uon vall rock atruotve 111ch .. ;t-----r-----,-----,-------r----,------r----,---------r------------l 
(Pl. n ) I Plactoclale Pertht te Graphic Quarts Nuecovi te Garnet 'l'ouraaJ.ine L1 thiUIII mineral• Other llinerala 

i grant te 

I :Per- Size Pe~ She Pe~ She Per- Sin Pe~ She Pe~ Stu Pe~ She Mineral l'e~ Sil:e Mineral Pe~ She 
cent lache )can( nohea can( aohee can( aoh .. cent laohe ~eu( nohea cant lnohel) cant cant (inch .. ) 

\ 
266 lae-cra1ne4 lo\ gpoee4. LtDUGUll, .Wall aone 1/._ 70 10 20 <: 1 !race 

p-antte. Core. 1- 2 ~ 25 )0 <1 Colabt\e-
\aa\&11\e. 1 Ol7l ~ . 

167 lfornbl•ule pel •· d.o. O.al. ·~· Wall aoae. 1/1-l(fll 69 3 25 3 !race 
Core. 3 - zfl 30 45 1 

261 Jforablelld.e pel • do. LnUoula} . Oae 11.111\ 1/4 67 3 30 . <1 
ud. f1ne-cra111 d. 
crantte. 

269 :rtae-sratned. d.o. d.o. d.o. 1/4 61 4 35 <1 
craat te . 

270 lforabland.e pel •· . lc11e. lrrecular \ llaac111C 3/"4-1 ~ 25 30 1 
I wall , 

1~<¥81'· 
~d.d.le 6 25 30 45 < 1 1-2 Bel')'l. 1 cl')'etal 1 b7 5 

· ~ !:!:J.1 1/16 I 11 3 15 1 <1 
llll'er . 

271 !oaal1te. do. Luttoula; • One unl\ 3/4 l!o 35 25 <1 !race ~ 

272 Bornbland.e pel• •· do. Irreplar \ d.o. 1/S SO 5 15 <.1 < 1 ~ 
273 d.o. d.o. d.o. IV~•l aou. 1/! 76 S 15 1 !race p 

Jcrepo4a. 2 l!o 25 35 <1 

274 d.o. CroucuttlJIC LutloulaJt- llaaclac 3/4 45 1/1-1 ~ 30 1-4 25 <1 !race Martita. ~race . 1/2 
wuohla.~ • wall 

le;rer . 
!ro~t wall 1/16 S1 3 15 1 <1 

' 1A¥er. 
oi re. 2 25 l!o 35 <1 · ' \ 

275 dO , t , recular. lf~l lODe 1/f-1/4 5S 3 35 4 
!Core pod.•. 2 44 20 35 1 

276 d.o. lfone. LeiiUoulaJ 011 11111\. 1/4 74 5 20 1 
branobl11 

271 !Bornblude !Bel.. d.o. Crououtttn« Irrecu1u. W 1 1011 . 1/S-1/ 71 S 20 1 
ud cranl te. 9ore. 2 30 54 15 1 

278 d.o. do. L.,.ttoulu. 011~ uaH . 1/4 611 7 27 2 '!'race 
- r ~ = - ' 

279 Hornblende cneh . Lentloulu Wa:U 10~1. 1/4 65 15 20 < 1 !race BloU te. Trace. 
br~hllll I Ber;yl. 35 cr;yeta11.1/!-J/! 

.. t~ ore. 3 30 /8·1/11 30 39 1 1/4-J 4 -<::1 Gah.utte. Trace. 1/611 
I Suarekit1 (T) 1 cl~ltal.l/c 

2110 do. LtaUculu On~ 11.11\t , 1/! 73 12 15 < 1 !race Marti te. ~race . 
I 

2!1 do. do. / do. 1/! 75 10 15 '!'rae . Trace Be1'7l. J cr;yatal• .1/!-1/4 

2!2 do. LuUoular / d.o. 1/4 65 20 15 !rae • Trace :StoUte. tt'race. 
branohlnc / 

2!J do. Jllo' erpoeed.~enUc:ular ,' d.o. 1/2-J/~ 6o 15 J- 6 25 <: 1 <1 Be1'7l. 1 cr7eta1 1/4 

I 

/ 
I 



Wall rock 
lfullbc- md 

~oxture - ot pec- 'rn>• and Alteration Relation to Shape Inter nal 
•Ute !ormation vall rock structure 1ncb.oo) 
(n. u) nacioclaae 

~· Per- Size 
cent inch• 

2~ nn .. cratned lone. Lenticula .One \IIlli. 1/1 70 
cranue •. 

215 do. do. CoDforaab1o. do. do. 1/1 70 

2116 do. do, do. 1/2 55 

2117 Bornbl 011do .rnol 1. L8Dticul110 1'- do. 1/4 75 Oc brNlcb.in • 

2SS do. lot oxpoaod. LmUav.l110 .Wall sone 1/4 
12 Core. 3 

It; ., 
2119 do. do. do. Wall •one 1/2 142 

Core. 1-1/2 6o 

290 Hornblende CDOil ~lone. IAD\icul&J llaDcinc 1/1 79 
and cranHe. branch1n• • vall 

layer. 
Center 4 - 6 20 

layer. 
rootwall 3/4 37 

layer. 

\J'in•gra1ne4 FroncutUng 291 
sranth. 

Lenticular One unH. 1/2 55 

292 !'tonalite. do. Letlcular BarlgiQC 3/4 54 
branchinc vall 

layer. 
~-: ,c ootvall 1/16 86 
~ layer, 

293 do, pval. all sono. 1/S 71 
!:.·' Core. 3 15 

294 ~ornb1ende gneh • rroculu. One l.lllit, 1/1 66 

295 do. lone. do. do. 1/4 70 

296 do. ot expooed. LellUculu North and 4 25 : 
oouth edo 
Center 1/16 13 
W11t. 

297 ornblonde ~neh lone. roncuttinc. rroculu. Wall sone. 1/2 74 
and granite, Core. 6-s 14 

298 ornblonde CDeh • ot U}lOoed, Lenttculu One W1H. 1/2 65 

299 OVC'M, do. Ontlcul&l' do, 3/4 65 
branchlnc 

300 ornblonde gneh • do, do. do, 3/4 53 

301 do. do. rroculu. do, 1/4 66 

C1•vel&Dd1 to. 

'l'able 29 .--Mineraloq ot :peptt too - -Continued. 

c P8Clll& t1 te 

Mineralogy 

Perth ito GrAphic Qu&rh Muacovite Garnet Tourmaline 
grant te 

Per- Sho Per- Size Per- She Per- Sin Per- Si n Por- Size 
)::ent 1Dche )::ent 1Dcho ):ent tnche ):ent lncho ~):ent 1ncb.o l:ent inche ) 

I 22 '!'race 

15 15 ...:..1 

I 
25 20 <1 'l'raco 

15 10 '!'raM. '!'race 

3 ~ 
4 <1 1 cr;rat 1. 

<1 <1 

25 2- 30 3 'l'raco 1 cr71t 1 . 
5 35 <1 1 CJ')'&~ 1. 

2 15 I 4 '!'race 

50 30 <1 'l'raco Ttace 

42 20 1 Trace 

c. 
20 25 <.1 '!'race 

25 20 1 

3 10 1 

2 20 <1 

f.~. 
42 42 1 

3 30 1 

10 20 <1 

43 30 2 --

15 2 <.1 

5 20 1 
43 43 <1 

10 25 'l'ract. 

20 25 <1 

22 3-6 25 <1 lrrace. 

3 30 1 <1 

Lithiu.tl !llinera.ll 

Mi ner al Per- She 
cent 

, 

lc ' 

Other minerale 

c--
Mineral Per- I S~e 

'f ' 
I 

I 

Beryl. ) Cr)'ltal . 1 

Beryl. 1 cryetal . 2 
Co1uab1 to-
tanhllt1 • 1 crys tal. 

!loti to. 'I'r!lCO. 

Beryl. 1 cryatal , 

Biotite, ~race. 
Columb1to-

tan tali t1 1 cry• ~al. 
!(onazi te. cryah • 

~ 

I 

I 
BeJ7l. I! cryatal • 1/16-

1/4 

do. I! cryatal .1/4 
MarUta . '!'race. /Il-l 

Beryl. 2 cryetal • 1/2 

, .... 
co 
[~ 



Wall rook 

a.ll .. -.... or,.... fJpe u4 .U \eratloa .u,. for.Uaa 
(ft,II ) 

302 lonlll..U pol•il· 

)OJ ... 
~ ... ,., jlrora'bl•Ao poh •••• 

11M tl-lf'alat 

~~"-''•· 
)06 lon111...U poh. 

OJponut-, .. ,. 
307 4o, 

Opponlllll'7 
lo, '14 

)01 ... 
)09 ... 
)10 ... 
Jll 4o. 

)12 ... 
JlJ Graaito pohe. 

)1~ ~orallloDilo pole 
aa4 put'• .- ... 

)15 ~aalt '~ u4 11'11 u •. ..... 
316 oaall'•· ... 
Jl7 ... 
)11 ... 
)19 ,.nbl.Uo cut ... 

)10 ... 
)21 foaalUo, ..... 

1 
Cl••olaa4Uo. 

~anro lela\loa te .. Ia\WIIal 
vall roc* ltruotw'o~ taobee) 

l'l.,tooluo 

Per- I he 
-t lulllet 

lot apoMCl. J..UOII,l&l Wall •••. 1/1 JO 
llr-hl-.. Ooro. 1-1/1 . 15 ... LODUnl&l • Cillo aaU 1/1 10 ... Owal. .. . 1/1 ~ 

Irr..-lar • Wall aoao. 1/1 10 

Ooro, 

~· apoMCl. LOD\lftlar ._,lqw 1/'14 1~ Woo' liiJU l-1/1 lo-) 

... Irr..-lar • Cillo au. 1/2 '147 

... ~Utn&lar Wall aoao. 112 59 
Ooro. ) ... ~rrtplar. ~IICWal 1/'14 6'14 
1q.-. 

ro·•-u 
1q.-, lt-6 5 ... ... Cillo aU. 1/\ )5 ... ~Utn&lar ... ,, ... 1!1. ... rr..,alar. ... ~) 25 ... p.r.t. ... 15 ... · ~Utn&lar ... 1 )I 

roaacnaut-c. t.Gil\loul&J" ... 1/2-)/' 15 
llruahlac ... rr4111ular. Wall aoao. l/l6 66 

Ooro, I 10 

lo' GpOio4. eaUoular- Wall toao 1, ..... 1/2 5I 
llraaohlac Core. 15 ... ~Uoular O..aaU. l/l6 69 ... ... .. . ,,,. lla. ... . r-utn&lar- ... 1/1 61 
llraaohlac 

I~Gatonab1o, j.GilUcalar .Walla•• 1/1 10 
at....-. ........ 1/2 .,. 
Ooro. 

table 1110.-lliDwal,oq ot --\1 \..-Coa\1-4. 

' ..... u,. ' 
lllaeralOQ 

Perthi'• Orlllllhlo Quart a llu.aooT!te o.r..t 'l'ouru.liao 
crardte ,_ 11 .. ,.~ I he ·- I lao ,_ lho l'or- liao Par- 11 .. 

>o-t taoho )oct( ~ ... >oen\ lao !let >oent laohe >oc, lao lie >ect laelao• 

10 1110 <.1 trace 
llo .., .Cl 

• 11 <1 <:1 . 
10 , 1 <1 

' 1 15 <1 <1 

.., ./ 

10 ' ~ ) ~aoo <1 
15 1 <1 

30 ~10 1110 ) <1 ... .... 
15 ~1110 25 1 !raoo 
t/ ./ 

10 15 1 <:1 

15 >50 10 '1 .., 5-10 1110 1 

)5 30 1110 1 ~1 lfrao•· ,... 
75 1110 1 !me•· lfrao•· 

6'14 15 10 1 

llo , 10 I 

5 20 <.1 

5 R ... 
25 5 1 2 

15 ~ 2 h-aoo, 
)5 2 

1 30 <1 

)0 1110 6 

1 " ) 

30 

I 10 ... 
100 

L1 t.hiua ll1norala 

llinwal ,_ Silo 
D eat 

LeptllolUo lt-5 f<.l/16-
1/2 

Other lliaerala 

IU.nwal ,_ 
(l~~.l oct 

lo17l. ~ 017•'-1 ~-1/2-1 

hJ7l, ' OJ7•tal • 1/16 
Chlorl'•· !race, 

lftorolUo. 2 O!'J'8\ ~ •• 1/10 

:loql. 1 0171\al 

. 
B017l. 2 J71tal• 1/'4 

:loql, 1 CJ71tal )/~ 

~n ... 

~~ 

w 



~ 

Wall rock 
Jblber md 
-o!pec- f7pe aDd .&1 teratloa Relation to Shape Internal !rexture 
•Ute !ol'l!llltiOD. vall rock atntct1U'e 1aohee) 
(J'l. II ) 

322 Hornblende pellla. •t UpOied. X.0Ucula1 • Oae unU 1/4-1/2 

323 !onali te. lone. CroncuUiac OYal. ~all 10111. 1/2-3/4 
Core. 2 

324 do. do. do. I"' ICillar. Oae unlt. 1/4 

325 do. do. do. do. do. /!-1/'4 

326 do. !Jot expoaed. OYal. do. 1 

327 do. do. do. do. 1/2 

32S do. clo. X.Oticular do. 1/8 

329 do. do. L.nticular do. 1/4 
brucb1114: 

330 'l'onali te ud fin..- clo. do. do. 1/4 
cra1Ded granite 

331 lfonalite. do. Leatlcular do. 3/4 

332 lrin .. grained Lenticular do. 1/2 
grui te. 'brucbinc 

333 ~onalite. ~t upoaecl. I.entlcular clo. /4-1/2 

334 ~ornblencle piee lone. 
and graDite. 

proncutUac. Irrecu.lar. do, 1/16 

335 ~ornblencle gneil • ~ot expoaed. fLenticular do. 1/8 

336 do, clo, do. do, 1/4 

337 ~ornblende peil Bone. 
aad granite. 

roucuttlng. clo. clo. 1/4 

338 onalUe. ot expoeecl. 1-entlcular clo, /4-1/2 
branching 

339 do. do. clo. do. /4-1/2 

J4o do. clo. ~Ucular Vall aone. ... 1/4 
Oore. 

341 do. roucut ttac. "entlcular One wdt. 1/8-1/~ 
branching 

3112 do. lot expoeed. ~enticular do. /!-1/4 

343 do, do, do, do. 1/16 

344 onalite and do. 
granite. 

do. do. /8-1/4 

345 clo. lone. roucutUac. LenUCU1111 clo. /!-1{4 
braaclli~ • 

346 do, do. 111Ucular do. /1-1/'4 

!able &--Mineraloq of pepaUtee-CeaUJNN. 

r..,_ute 

N!.neralog 

Pl.,;ioclaae Perthite Graphio Quaz-h Muaoovite Garnet 'l'ourllaline 
gr.ni te 

Per- Size Pe~ Size Per- She Per- Size Per- She Per- Sise Per- She 
cent laolae1 )cent~ laolle1 )cent( !'•ell•• )cent laolaet cent~ hob• )cent 1aalle4 )cent taobe1D 

62 10 25 3 

~ 10 20 1 
59 1 

61 10 20 ' 
SIJ 10 1 5 1/ ..... 1/ I! 1·2 1/2 <1 

4o 4o 20 <1 

52 30 6 18 <1 

80 5 2 15 

~ 30 6 15 1 <1 

6o 19 20 1 !race 

45 35 25 <:1 

35 4o 25 !rae•. '!'race 

50 30 20 <1 <1 

73 7 20 'l'rao1. 'fraoe 

. ' \ 

75 10 15 !race 

55 25 20 <1 'l'race 

6o 25 15 <1 <1 

55 20 25 <1 !race 

55 25 20 <1 !race. 

67 10 20 3 <1 
10 5 14 1 

- ·- - -· 
63 15 22 <1 

70 10 10 <1 !rrace. 

78 2 20 ifrace. 

55 25 20 'fract lfrace. 

65 15 20 <1 ifrace. 

65 15 20 <.1 hac e. 

L1 thium lllinerala Other lllineral.l 

Mineral Per- Size Mineral Per- She 
cent (lacbel) cent lDcllee) 

lle171. 1 J71\al. 

Be171. 3 ~r71tal1 1/2 
Motlte. '!'race. 
klipeUte. 2 CJ7et jlle. 

lfacneti te. .(.1 

do. '!'race. 

B1J71. 1 CJ71tal 1/S 

B1171. 2 J71\all 1/4 

.lpldote. '!'race. 

-- - ·- -- ·--

li1J71, 2 r7etale 1/4 

~·A· 

co 



table 20.-Nineraloq ot :pept1 tee -OoaUaa4. 

c·•o -~ 

·- ~ . - . ~ - -

Yell rock Pepat1te 
Jblb .. e4 ---· 
u.ot~ 'f7pe aDd .Uterat.1011 llelaUon \o Shape Interllal. ~=; M!.uralOQ' 
•Ute tol"lllatiOII vall rock •trucnre( 
(n. u) ni!Cioclue Perlhlh Graphic Quarb MuaoovS.te Garnet 'l'oUI'II&line L1 thlUI:I mineral• Other llineral• 

p-Mite 

Per- Sin Per- Size Per- She Per- She Per- Stu Per- Sin Per- She •)Mineral Per- (\~~\ .. ) Mineral Per- tn~\.\\) cent laelae• )cent 1aolt.81 )cent tache >cent laoh .. >cent laohe >cent lao he >cent (lDolu cent cent 

3~1 tenalite. lrot upoe81l. LeDUO'Illai .. ODe uH 1/~ 6o 210 20 trace trace ··~1. 2 !c~etal . 1/16 
breach1114 

1 !cr7etal. 1/'4 . clo. 
JIIS clo. clo. d.o. clo, 1/~1/2 50 25 25 trace 

Jll9 clo. clo. . t..UculaJ. to. 1/2 ~ 25 35 !'race 

350 !'onaltteud. clo. clo. clo. J/&-1/14 65 - 15 20 trac . !'race lfacDeti te. <1 
cranlte. 

351 GruHe. d.o. clo. 1/8 65 15 20 !rao.. traoe BtoUte. !'race. 
lfacDetlte. !'race. 

352 !'onalite IID4 loa e. iAnUcular- clo. 1/&-1/ ... 55 JO 15 trace traoe to. <1 
cranUe. branchtq 

353 clo. clo. Cro•eout Uac L•Uou1aJ. d.e. 1/'4 55 25 20 <1 traoe Biotite. !'race. 

3~ clo. d.o. clo. :.enucuJar- clo. 1/8 TO 15 15 !race !'race - d.o. !'rrace. 
branohiiiC 

355 clo. clo. clo. clo. clo. 1/1-3/- 58 25 15 2 traoe 

356 d.o. lot upoeed.. to. to. 1/~ 65 15 210 !'race trace Biotite. . ~race. 
Macnet1 te'. Trace. 
Ber7l. 3 ~~·tal .1/1-1/~ 

357 !'onallte. clo. IrrecuJer. Wall soae. 1/614 15 15 
Core. t • <::1 100 

351 Bornblend.e cneh~. clo, LeotlculaJ • Oae uatt 1/'4 6o 20 210 trace trace Ber:-1. 10 lcr:r•tal .1/2-J/-

359 d.o. d.o, clo. d.o. 1/4 6o 210 20 <1 '!'race clo. ~ ~17•tal . 1 
Coluab1 te-
tantalite. 1 c~• a1. < 1/1 

J6o Coaree-cratna4 lone. IrrecuJar. d.o. 3/~ 45 ~ 15 'trace !'race !Btoti te. ~race. 
cranUe. lle~l. 1 !cr7atal. 1/2 

361 !'onalt te. !tot UJlO Hd.. Lenticular clo. ~/2-J/~ 45 JO 25 <.1 !'raoe 
bruohinc 

362 d.o. de. LeDUcuJ.ar to. 1/4 65 15 20 <.1 !'race 

363 d.o. clo. L•Ucu1ar d.o. 1/2 55 25 210 < 1 trace Be171 . 4 c lr7•tal• 1/2 
branohlac 

364 d.o. clo. LaUO'Illa&" clo. , .... 1/2 50 25 25 <1 !raoe do. 10 c ~·tale. 1/8-1/4 

365 clo. clo. clo. clo. 1/- 6o 20 20 <1 !race d.o. 1 c r7atal. 1/'4 

366 clo. clo. LeDUoular clo. /8-1/'4 72 I 20 <1 <1 clo. 6 c ~·tale 1/8-1 
branolt.l .. 

367 clo, clo. to. clo. ~1/2 53 25 20 2 !'race clo. 1 ICr.vetal.! 1/~ 

368 lfonalite, to. clo. to. 1/1 72 3 25 ifrace traoe 

369 clo. clo. LeDUO'Illar do, 1/- 65 15 20 ~race !'race 

370 d.o. do. clo. clo, /&-1/~ 6g 10 20 1 trace 
C .. ---· . . 



I 

!, 
~i .. 

f~-?- < '·.: 

r. .. 
~:.-.~-~ - . -
.} ;' 

, ~1 .. 1 !eo;. 

.... ~-· :.;': 

lfuabC'.a4 
!laM of pee-
•Ute 
(n.n) 

Jn . 

372 . 

373 

... J~ 

375 .. 
376 

377 .· 
378 

319 

JSO 

311 

312 

313 
,.... 
315 

386 

317 

Jill 

' 319 

390 

391 

392 

393 ., 

394 

395 

Vall rook 

. 'f7pe &DC!. .Utorat1011 
to:r..Uon 

tOIIal.Uo . .. 

... 
40. : 

. ·. 40. .. 
40. 

40. ... ... 
toaaltto 11114 
tta~ara1ao4 
crenlte. 

toaalHe. 

4o. 

4o. 
.. 

411. 

do, 

411. 

40. 

Coane-cra1no4 lone. 
craatto. 

4o. do, 

fonali to. 4o. 

'1-'0Dal.Uo u4 4o, 
cranito. 

fonal1te. -do, 

Co-roro4. · 

4o. 

4o._ 

4o. -· 

~- -

lelaUoa \o Shape Interllal ~~, vall rook 1tructvo 

.. 

.. , upooo4. LecUnla~ • oae ult 1/,.1/'14 ... ... ... 1/1-1/'14 ... ... ... 1/~1/2 ... 40, ... . 1/1 ... LIDUov.la~ r- . ... 1/1-1/'14 
-~blllj 

4o. IADtlnla~, ... 1/14 ... ... .. . 1/1-1/'14 

to. ... ... 1/14 ... ... ... 1/1 
·--· ... LIDUoal&l'- 411. 1/'t, 

'lll'llllchln. • 

· 4o. LenUoala~ • ... 1/'14 

4o. LoaUoal&ll'- 4o. 1/1-1/l 
_ llraachi114 • 

4o. 411. 411. 1/1-1/~ 

do, 4o, 4o, 1/1+-1/1 

4o. IADUoula • 411. &.s 

... 4o. do. 1/1 

411. 4o, 1/14 

4o. 411. 1/1 

Cro .. cuU1ac LIDUou1&11'- 4o. 1/1 
braaoh111o1. 

taatloula.~. 411. 1/1-1/'14 

CroucutUac LonUcula~ -Vall IODO <.1/94 
llraaoh1Dt . Core. ...... 

lot upo•o4. 411. One -..1,. 1-1 

4o, OY&l. 4o, 1 

4o. Irrocular. 411. - 1/'14 

4o. LIDUcula • 411. ~/1-1/'14 

tule 20 .-lllner&loq of peeut .. -O.attaud. 

~·-A ~ -· 

p..,_ute 

M!.uralOQ 

n.poclue Perlb1te Graphlo ~-- IIU10ortte Garut !OUM&l1no 
crantte 

Per- lise Pez- She Po~ ~~~ ':; She Pez- 1~~ ':; :s. ,.r- ~~ ... oect laolle ~~~~t liMIJI .. ~-t lache ~ont at 

~ 15 10 1 <.1 

67 12 10 1 trace 

~ 25 10 1 <1 

70 5 15 tnoo 

70 10 10 <1 trace 

, , 20 <.1 trace 

70 10 20 <.1 tl'aol 

~ 20 10 <1 1 

73 5 22 <1 <1 

61 11 20 fraol 

65 15 20 trace trao4 

70 10 10 <1 <1 

65 15 10 <1 <1 

6o 20 20 <1 <.1 

7 53 " llo !rJ,Oe 

72 • 20 <1 tr1101 

6o 15 15 <i 

75 10 15 <1 

n 7 20 trace 

70 10 20 <1 <1 

75 o/ 15 tno. 
15 15 !I' liCe 

llo llo . 20 <1 fi'MO 

l4o }5 15 <.1 

63 7 25 5 trace 

57 15 15 ' 

L1th11111 111Mrall 

) K1nC'al p- I he 
cent 

'. 

Other lllaeralo 

111Aeral hr- ~l.MI'A) oect 

JoJ71. 1 orp\al 1/'4 ... 'OJ70\al • 1/'t, ... 1 0170\al 1/16 

Jo171. 
- 0170tal 

.,,.. 
llarUte. true. 

Jo171. 1 01'71\al. 1/2 

JtoUte. tnoe. 
0.1•111to 
tutal1\o 2 OJ7e ~e. 1/1 

B017l, 1 1'71\al, 1/'t, 

("'0 

m 



ta111o 10.-Jiinoral.oq ot peut .. -Coatlaucl. 

Vall rook :r_..,..uto 
.. 'b .. ~ 

futuro ... ot pee- f7pe u4 AlhraUOD blaUoa \o Shape Internal M1uraloe7 
•Uta for.UOD wall roak •tructvo luhoa) 
(1'1.11) 1'1-cloclaao Pw\111\e Grl!llblo ~" Nuaoo'tito Garnet ToUNaJ.1ao L1 th111111 llinorall Other lllural.o 

craal.k 
\ Per- lho Per- 11 .. 

':;~ 
11 .. Per- 11 .. Par- (~.:a lor- lila Par- lho lf:t.nval Per- lho lf1noral hr- lho 

oont laoho >oont lacho 1aoho >oont laoU >oont -t laobo ~-t coat laohoo cont laolloo) 

"' eo ...... lot tarpoM4. X..Ucula: Olao u1t 1•2 119 leo ./ 10 1 
'broaohl~aj 

397 4o. 4o. Lenticula:. clo. 1/ ... 1/._ 70 5 25 j!'raco 'l'raco 

3911 4o. 4o. 4o. 4o. 1-2 ,. ~ 20 15 I 

399 4o. 4o. Irroplor ... 1-1 50 30 ./ 20 <1 !race JlotUo • (1 

leoO clo. 4o. X..Ucnala:. ... ,, ... , 30 20 <1 'l'raco 

llo1 4o. 4o. trrocalar ... 1/1-1~ TO 10 10 JtotUo. ~aco. 
w.poUto. lfraco. 

a clo. clo. X..Ucnal&J • ... ,, ... leo ..., 15 trace !race 

leo3 4o. 4o. 4o. 4o. ,, ... 50 35 15 .(:1 'l'rac• 

~ clo. clo. clo. clo. 3/ .. ~ JO 25 <1 'l'raco 

llo5 !oDal1h. Joao. X..Ucnal&J clo. 
'br&IIOhla• . 

3/'4 55 15 JO ~ 
llo6 clo. clo. LoaUclllar ... 1/2 .. 7 30 ' 10 ' leo7 ~~rab1onclo cnoll • clo. 4o. 4o. ,, ... 50 20 ... JO <1 

llol 4o. 4o. LeDUcnalaJ 4o. 1/1 6o 10 30 <1 
'broachlac 

'' \ 

llo9 clo. ... ji.enUclllar clo. 3/1 70 30 <1 

'-10 clo. 4o. 4o. all IODO. 1/1 ., 15 
Ooro. 11-5 15 .. 15 <1 

'-11 ~alto. ... 4o. irall 10110. 1/'- 15 15 <1 
Cora. ' 30 39 .... 10 JO 1 

.. 12 "orab1oaclo poll • 
JoJ71. 0.3 ... 4o. !Ia• .u. 3 53 1/1 35 10 10 2 

41) clo. clo. ... Iran aou. 1/8 72 ..z 15 8 
Cora. 6 15 II() <.1 ··~1. ~0.05 

414 clo. clo. ... lao Wilt. 1/2 44 20 35 1 

415 4o. 4o. 4o. clo. 1 51 I 3 35 <1 3 

416 clo. clo. clo. .. 3/8 55 35 10 <1 !race 10!71. 4 pr71ta11 3/ .. 
417 clo. ... rroeu1ar. Vall aoao. 1/8 ~ ~ 35 5 clo. 1 pr71tal. 3/'14 Core. 3 ~' 8 5 clo. 0.2 1/8-2 
418 4o. 4o. ~aUcular One WlH. 1/ .. 61 15 10 .. clo • 1 ~1"71tal. 1/4 

.. 19 clo. clo. ~Ucular 4o. 1/2 75 15 10 <1 ifraco 
'llr.nchlAC 

420 4o. clo. "oa\lcular clo. 'J/8 75 10 15 ~rae• J.r-71. 2 ~J71tall 1/'14 
421 I 

JOD-J:aut Jo. 4 4o. 40. 4o. clo. 1/2 " 10 35 1 



Wall rock 
!lullber 1114 
- ot pe~ T)ope aDd .U\oratlon llelat1on \o Shape Internal !rexture 
II& tHe to~tlon vall rock structure bch .. ) 
(n.u ) Pl-cloclaee 

Per- She 
cent (inch 

-
422 

Ben-hut Jo 1 !onallh. Jot upued.. uUcul&l" llan&i~ 3 22 
br~~nchtn .vall 

l~er. 
ls1 Central 1/2 

unit. 
~ootvall 1/4 50 

. l~er. 

423 Hornblende pollia. do. Lentlcul&J • One lllll1\ 1/2 119 
4214 

112 Buooka !onallh. do. do . Jlrall aone. 1/2 
. Core. 1-2 115 

do. 4 120 

1125 Hornblende pelu. clo. clo. One unU. 1/4 6o 

426 do. do. do. do. 3/S 54 1/S 

427 do. do. do. clo. 1 30 

42S do. do. do. do. 1 30 

429 do. clo. do. do. 1/2 70 

430 Bornblencle pel1je. do. 09&1. One lliiU. 1/2 55 <1/S 

431 do. do. Lentlcul&J llalacinc 4 30 
branoh1J14 • vall 

l~er. 
jroo\vall 1/4-1/2 65 
l~er. 

4)2 do. clo. do. ~rder son • 1/1 ~ ~neva: 1 2 
1~er. 

Pootvall 1/4 62 1/1 
1~er. 

433 clo. lone. Contoraab1e. LenUculaz .Rant;tnc 1/2 44 
vall 
1~er. 

Pootvall 1/1 ~ 
1~er. 

4)4 do. Bot upoeed, do. One unit. 1/4 ~ 

. 435 clo. clo. do. ~acval ~ 1 llo 
1~er. 

Poo\vall 1/1 65 
l~er. 

4)6 do. do. do. Wall aone. ~/4 65 1/1 
Core. 5 

437 clo. do. do. ODe lllll1t. 1/4 46 1/1 

4)S do. do. do. do. 1/4 55 1/1 

1ct•"•1and1 te. 

!able 20 .--Mineraloq ot P!f211!t1 te .. -contlnued.. 

Pepatlte 

Perthi\e Graphic Quarh Muacovi to 
granite 

Per- Size Per- She Per- S1za Por- She 
• .mt 1Dche ~ent lnche ~ent lnche l::ent lnche 

35 35 s 

15 2 

2 4o s 

35 15 1 

10 

~ 

15 25 

10 4 35 1 

llo 30 

II() 30 ~1 

15 s 15 <..1 

20 2 25 !race 

45 25 <1 

20 15 !race 

5 ' 30 20 4 

2 35 1 

20 4 " 35 1 

35 1 

I 35 ' 1/4 

35 •. 15 2 

35 <1 

5 .3 .)0 <1 
so 15 <1 

210 • )2 2 

15 6 30 <.1 

Mineralogy 

GBrnet Tourmaline L1 th1UI:I minarale 

Poi- Sise Por- She Mineral Per- tsic\'•• lcent lnche }cent cent 

Lepl4cll tt • 2 

Lepldo1UI. s 

Lepldoll tt • 2 
lpoclullene. 12 
Aabl7cont1 je. 6 

!race 

!race 

Other aineral.e 

Mineral Per- ~t:cv:., cent 

1Clorol1h 0.01 
Apatite. cr7etal • 1/"4 

Mlorollh 1 CJ781 al. 

Jer71. 3 Cr7etal1 . 3/4 

Ber7l. 2 CJ78\all • 1/2 

Jer7l. jc::0.05 1 

10171. 0.1 1/4-3/4 
do. 0.05 1/4-3/4 

do. 1 cr7etal 

clo. <.0.05 1-1/2 

Ber7l. 1 cr7etal 6 

do • 4 cr7eta1 • 

Jeey1. 1 or)'etal 1 

do. 1 Or)'etal 1/2 

do. 1 or,-etal J/4 

co 
co 



Vall rock 
Jfullbw 111d 

- ot per fn>e &114 Alteration Relation to Shape Internal texture 
•Ute tonat1on wall rock etn\cture( ocbee) 
(Pl. II) Pl.-ctoclale 

Per- Sin 
oent (lnohe 

IJ}9 ~orzableacle 111111 • lot expo .. ct. Lenticular Olle 'lllllt. 1/'4 55 

4110 do. clo. OYal. ~inc val 3 25 
lqer. 

Pootwall 1/4 52 
lqer. 

~1 .so. .so. I rrecular. Vall aone • 1/'4 65 
Core. 1-12 2 

442 do. cl.o. LMtlcular Olle Wilt. 1/a lJ5 

4'43 cl.o. cl.o. do. do. 1/a lS 

444 .so. do. do. cl.o. 1/'4 50 1/a 

~5 cl.o. cl.o. cl.o. do. a 35 1/S 

4116 clo. cl.o. clo. clo. 1/'4 53 1/a 

4'47 do. cl.o. cl.o. clo. 1/'4 II() 

44S cl.o. cl.o. do. do. 1/'4 5S 

4'49 clo. .so. Irrecular • do. 1 llo 1/a 

'450 clo. cl.o. Lentlcul&J. cl.o. 1 34 1/4 

451 cl.o. clo. cto. cl.o. 1 II() 

'452 cto. •one. Croaacuttinc Lentloul&J We at 4-6 1
45 

llrown Derb;y branchillot branch 
Ro. 1 Wall IIODe. 

~t~ 
pleaYelancl· 
ite pec~~a-
tlte. 

reat branot 1/8-1/ 16 1/8-1/ 
Core. 

jubu .. 
IIIODadt .. 
co1ub1\e 
pepatlh 

I 
anciac val 12 30 
lqer. 
erthtt .. 
alb it~ 
uarta per 
uUte. 

~clDC val • 24 125 
~rh pod 

pvnectlepl 
ollte 1qe 

- 4-5 144 

foeplclollt .. 1 143 
~orollte 

1cl••e1and1 te. 

!able 20.--Nineraloq ot P!et1tee--CoaURUCl. 

-" -·- --·- -·· 

.PepaUh 

Mineralog 

Perthlte Grlqlhio Quarts Muacovite ()arnet Tounaallne L1 thlum mineral• Other lllinerala 
&ranite 

' 

Per- Stu Per- She Per- Sin Per- She Per- She Per- Siae Mineral Per- She Mineral Per- ln~::) ~·ent( ncbea cant inch• 1-hnt( nobel cent( ache )cent( inche1 )cent( nchea cent lncbea cent 

15 30 <1 leJ71. 2 rratala 1/'4 

110 12 25 10 clo. 2 r71tale 
Apatite. 'l'race. 

15 26 7 

30 1 5 !rac1. 
~ 

a 90 

15 35 5 

35 25 I 
I 

15 35 

5 6o 1 

7 I 4o 1 <1 !race 

35 15 <.1 

2 4o 

57 2 2 !'race 1 

65 1 1 

II() .. 5-10 20 

52 3 <1 <1 Ch&necl <1 
eplcloll te. 

5 1/1 <1 1/4-1 2 <1 1/4-1/F Gahoite. 1 1/16 
Biotite. 4 1/16 
Ko~~a~ite. 2.2 /'4-1-1/2 

Columbtt .. 
tazatalite. 1.4 ~/4-21 

P1uor1te. ~race. 
lletatite . ~race. 

II() 20 10 'l'rac • BeJ7l. 0.1 IJ/2 b7 1/~ 
2 br 2 

70 epidollte. 5 3-4 

4o <.1 <1 1/2-3 par.ect lepi - 15 1/'4-2 !opu. 1 4-s 
ollte. Apetlte. ~ OJ71tal •. 1/4 

15 ~plclollte. llo 1/32-1/ II Mlcrollh . ~·35 '6lt~l .. 
r~: __! crratal • 1/2 

~~ 

co 
c.c 



.. 'b. ID4 
-olJIIC"' 
•Ute 
(n.n) 

Vall rook 

f7pe aD4 
fonat1011 

.UteraUon I !elation \ol Shqe 
vall roak: 

!able 10.--Nineraloq of :peC!!t1hi--Con\lAue4. 

P-.aute 

~oUl'lllll.illl Li thiUI:I lllinerall Other llinerah 

Per- I lin I Pez- j Sin I Pez- I She I Paz- I She I Pez- j lhel Pez- I She I Pez- J She I Mineral 
oen tC lllche~)oent qtnche~)cent QlDche~)cent q lnche~)cent qtache+)cent ~ lDcb•+>een t qtacbelj) 

Per- I She I Mineral IP•z­
cent ( lDcbe~) cent 

She 
l ncbee) 

il52 JRonblea4e petljl. loae. 
lrOVD Der'b7 
lo. 1-(Ce -
Unuecl) 

45J I 4o. 
lrOVD Der'b7 
lo. 2 

""' I 4o. Brow Der'b7 
... J 

~55 rora'bl•4• peh 
BrOVD Der'bJ 11114 bloU \e 
Dtlte lo. 4 ecbht. 

456 ~ornb11114e pell,.. 
lrOVD Derb7 
Dtlte lo. 5 

457 I 4o. 
Brovn Derb7 
Dtlte lo. 6 

.B~ Der'b7 
Dllte lo . 7 

4o. 

4o. 

4o. 

4o. 

1159 frnbl•4e pete~ loae. 
BrOVD Derb7 4 btoUte echlf\. 
Dtlte lo. I 

~ loUte eobte\. I 4o. 
Brow Der'bJ 
Dllte lo. 9 

Wil lBloUte echh\ 
BrOVD Derb7 u4 bornblen4e 
Dllte lo. 10 pel11. 

462 onbleDCle peh•. 

1ct .. YI111114tte. 

4o. 

4o. 

Crollcu\UnciL•Uoulazt Quart... I 4-6 
'branobt~ol•..,. 

en4tt ... 

4o. 

4o. 

4o. 

~
~:o~!;:l . 
ootwall 1/4 
lqer. 
blte,.... 
.. u, •. 

tenuou11.Vall ·-··j'li-1/2 

Core. 1 

IADttoul~lortb ea{12-JIJ 
brenohla loa\b ID4 /2-J/4 

vall 10ne. 
utb u4 5-'6 

core. 

Lenttcular§Scutbern t/1 d norther 
da. 

loutben )6 
t core. 

Central )6 
ecUon. 

~ot expoeecl. I 4o. 1•11 lone. 1/2 
Core. I 

4o. it-Uculaz+ Vall 1.onet 1/4 
'brenohtnc~ 

Col'l. 3 

4o. ,:.enttcularj l&ac1nc f 6 
vall lqer 
'oowall 1/4 
1qer. 

proncutUnc.~nUoul&ro+ Vall soae 
brenobtnc 

3 

4 
2 

Po4. 

4o. ~UcularJ One unt t. 

4o. ~Uoular1 4o. 
brenchlnc 

125 I 112-

90 

~ 1,, 
10 
J7 

l~J7 

12 

10 

1~ 

72 

1~ 

10 

61 

"' 167 
45 

11.4 

Coafonaable . f.-Ucular~ Vall IODiil/1-1/llj n 
Core. 3 1192 

1" 
2 

12-ltlj 75 

1 

10 

10 

5 

210 

5 

5 

70 I Up \o 
11 

10 

35 

114 

J5 

4-12 

ur \o 

Up \o 
12 

2 

55 I 1-10 I 1 11/._1 

I 

.30 

4o 

15 
55 

Jl 

I 

10 

95 

15 

"' 
210 

.30 

20 

20 

10 

20 

10 

210 

20 
I 

jrrace 

1 
1-2 I 4 

" 

<.1 

trace 

<1 
l 

~ 

2 

2 
<l 

1-J 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<.1 

<1 

<1 

<1 

<1 

2 

<1 

' 

<1 

!rae• 

!race!. I !race 

, ll/16 I <l 
<1 <I 

/'4-1/ 

Lepl4oll tel. 10 I 1-7 

Lepldolite 

Lepldoihe 

Curn4 
lepldollte 
CurYM 
1epl4oll'• 

Lep14ol1te 

5 

2 

!o:pu. 10 

lerJl. ~0 .1 

!Opal. < 1 

Up \e 7 
aero•• 

b:r 42 
lOJ14!:. 
1-4 

:::::~_ 1' ~··· li 
do. 1.1 I '4-1 

IClcroute. i 1 CrJa\r· 

Biotite . i 2 r 
Beryl. 2 r ryetah 1/2 

!o)\&1. <I 
!llorolt te . ~race . 
Coluabi te- , 

tantalHe 1 cryalhl. 

-·- . ..,. .... r ,_, 
I 

BlrJ1. 'I or)'l\alr · J-12 

I I 
KicroU h. 11 cryatj..l. 1/4 

1 

I BerJl. 11 cr,ra tal ~ 1/4 
I 

ller7l. 11 cr;ratal l 2 

Gahlli h . lrace. 

l

. lleryl. ~ r;rstal• t' 1/4-7 i 
'fo:pu. 10 

I 

Ber71. I I cryetal~. 1/2-J 

I 
Btottte. I <I ~ ,Lepidollh <1 /16-J 

INicroUte. 5 OrJit ! e.l/1-1111 



'fable 20.--Miner&J.oq of P!p~ltee-Continued. 

--· 

Wall rock P..,.aatHe 
lfullbc- 1114 
nue of per !'7pe and. Al. teration Relation to Shape Internal ~exture Mineral OCT 
•Ute formation vall rock at:ructure 
(Pl.n > Pla,;1oclase Perth1te Graphic Quarts Muaoov1te Garnet 'l'ounaal1ne L1 th1um lliner&l.e Other llillerala 

crantte 

Per- Size Pel'- Size Pel'- Stse Pel'- She Pol'- st .. Pel'- S1se Pel'- She Xineral Per- She Mineral Per- (1~~{~.) cent 1Dohet lcent 1achet )cent( 1Dohe )cent inch•• )cent tnche )cent 1Dobe )cent 1Dche1) cent 1nche• cent 

~, IHonblud• cu•ta . lfot ezpoaed. Lenticular Banctnc J 2!5 !52 20 j <:1 :leJ71. 1 l7•t&l . 1/.,. 
all l~er. 
J'ootvall 1/.,. 71 8 20 1 <1 

laTer . 

~ 4o. 4o. 4e. Wall 10-'•• 1/4-1/ 45 10 ~ !5 
Core. j 2 10 !55 25 5 :Biotite. <:1 

.,.6!5 do. 4o. do. all lODe . 1/.,. 70 15 Up to 15 <1 4o. !race • 
Core. 12 5 20 J 75 

4"66 do. do. 4o. One un1 t. 1/2 65 20 15 

.,.67 4o. Ione. do. Ranctnc 4 JO 4o JO <1 !race. 
all lqer. 
J'ootval1 1/4 65 15 20 
lqer. 

racture 100 
fnunc. 

468 Coarae-gra1ne4. do. 4o. all lODe. J/4-1 J 77 JO 20 
crantte. Core. }-4 6o ~ <.1 

469 do. do. do. ~· unt t. ~/4-1 J 72 25 'l'rac1. ~race. :StoUte. 'fraoe. 

470 do. do. do. 1-2 5 75 20 <:.1 

471 /4-1/2 49 
- I do. !LenUcular do. 25 lo-15 25 1 

branchia,; 

472 do. If one do. do. 2-J 4 69 JO 25 2 ~race. 

473 do. JLen ti cul ar do. J/14 JO 44 25 25 1 ~race. 

474 do. lion e. ~en\icula:r do. J/4 J 77 JO 20 <.1 ~race. 
branchlnt; 

475 do. do. "enticular do. 1-2 1 78 20 20 1 

476 4o. do. enUeular do. l-1/'t. 2 
branch inc 

78 JO 20 'l'raea !'race. Blotl to. 'l'raco. 

477 do. do. do. do. 1/4-1/~ 50 25 25 <1 !'race. hJ7l . 21 cryatal .1/8-1/2 
Jlacnotito. <.1 

478 do. do. •enticular do. J-4 1 n 90 25 1 

479 do. onticular- do. 1 2 77 50 20 1 l'raeo . 
branch in,; 

480 do. r.-nttcular do. 1-2 5 75 70 20 'l'rac• Mapotite. '!'rae•. 

4sl do. do. do. 1•2 2 78 6o 20 <.1 !race 

482 do. do. do. 1-2 1 79 75 20 <.1 

1183 4o. do. do. 1/2-J/4 15 65 JO 20 '!'race :le17l. 1 cr71hl 1/4 
Btoti te. '!'race. 

484 do. Ilona. do. ~all aone. 1-2 2 78 90 4 20 1/8 Mapotl\e. Trace. 
Core. 3 JO 70 



.. 11 ...... ... ot,.... 
•Ute 
(n. II) 

1115 

u6 

1187 

a.ss 

1619 

490 

491 

lt92 

49.3 

494 

495 

496 

497 
498 

499 

500 

501 

502 

50.3 

5oiJ 

505 

table 20.--M1neraloq ot :peeU t .. --coatlD'Ge4. 

Yal1 rook Pepat1te 

'!Jpl Ul4 
tonauoa: 

Coaree-cra1De4 
CJ'IIIIl\1, 

... 
clo, 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. ... 
4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

4o. 

.&l.teratlon I Jlelat1oa \o[ Shape 
vall rook 

InterDal r•xture 
etn~tv~ n~ee)~~n--~-1-oc_1_a-ee-rl -,-,r-t-hi-t-,~~-------.,--------,,-------.,-------.,~------~---------------,------------------~ 

CJrePI!o 
crani tl 

~h Muaoov1te 

N1aeraloe7 

()arnet 'l'oul'llaline L1 th1UD !llinerale Other 111Aerale 

lone. 

clo. 

lone. 

lone. 

4o. 

lone. 

4o. 

lone. 

Per- I lh:e [Per- I lh:e [Per- llhe !Per- I 11ae !Per- I lise I Per- I SiaeJ Per- I She I Mineral 
oent<[1nOhiiPcent ~l·~~·ent flnchljt.ent(~ac:UeJcent ~1achtje~ent(~aehe )cent ktache.) 

~racture 
flllliiC• 6 

t..Ucul~. Maia Will. J-11 

LeA\lculat llaln wal • .3-4 I 5 
branchia • :rractv 6 trace 

tlllJIC. 

OYal. ~n1 unit. 

Lllltloul&Ji. llala wat 
[rract.ure 

tllUJIC. 

)-4 

·~ 

LaaUculaii- One uauJ 4 
branchlDII. 

Leatlcularj. 4o. I ~3 

10 

15 

' 
4o. J 4o. .3 2 

LlnUnl Naill UDl ~ 1 
llraachln :rracture 5-6 

rnunc. 

4o. I One walt. "-5 I !race 

clo. 4o, · 4 3 

•• 4o. )-4 15 4o. I 4o. 1

1 

I 

5 

~rr~lar. 4o. 3 , 10 

4o, llala ualt., 1-2 
Fracture ' 

ttlllJIC. 

~tlcularl One unit.[ 5 

!L-Ucu11r' 
braachtnc 

~UUOillar 

4o. 2 

4o. 

4o. l"all aone.,1/4 
Core. ' 

LaaUcu1arr 0111 wli t. 6 
llraachlq 

~al. teat• .n. 2 
:rractve ' 

tl1llDC. 

rrecular.[llalll ualt., 2 
Fracture ' 
ttntnc. 

.35 

2.3 

30 

I 

10 

30 

30 

75 

v 
75 
5 

70 

70 

v' 

12 

77 

71 

79 
.35 

10 

77 

75 

55 

65 
.35 

47 

45 

50 

15 

15 

70 

10 

90 

90 

95 

95 

95 

95 

10 

./ ., 

./ 

./ 

./ 

./ 

6o I ./ 
65 Up tG 

11 

leo Vp " 

' 
45 4 leo 

10 

./ 

20 
95 

10 

15 

.I 

15 

20 

20 

20 
65 

20 

20 

20 

30 

25 

.30 
100 

30 

25 

30 

30 
100 

25 

25 
100 

25 
100 

~race 

~race 

'race. 

tract 

2 

' 
5 

,, ... 

trace 
'l'z.c• 

'l'race 

!race 

'l'race 

!race 

Trace 

<1 

trace 

!rac411. 

, .... 

trace 

I 

Per- I Sin 
cent 

I 

Mineral !Per-
cent 

BlotUe. I trace. 

lloU t.e. / !race. 
4o. trace. 

M-cnetlte. , 'l'nce. 
Bl otl te. 'l'race. 

M-cneUte. i !race. 

4o, I 'l'race. 

clo. ~1 

I ~et1 '•·I trace. 

Biotl te. / trace, 
Macnett te, Trace, 

Blotlte. 'l'race, 

She 
(tnchee) 

c_ 
rY 
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table 20.--Mineral.oq c4 peeU tee--CoaUIIU4. 

Yal1 rook p..,_ute 
.. , .. 1114 

- c4 P'l"" 'fn>e 11114 .Ut•raUon lelat1on to Shape ·Inhrn&l. !l'u:ture ll!.neraloe7 
•tHe :to~Uon vall rodt etruoture taoue) 
(Pl. II ) Pl-ctoolaee Perthlh Gl'IIJihlo ~ts lll1100v1h Garnet ToUl'llallne L1 thi\111 lllner&l.e Other lllnerale 

cranite 

Per- She Per- She Pe~ She Per- Slse Per- She '·~ She Pu- She Mineral Pu- She Hlneral Pel'- She 
OEt boll•• )oct 1aohe )cent laolle )cent lDOUI )cent laohl )olllt 1aolle ):lilt laollel) cent lnohee Olllt taollee) 

506 coar..-craialll Joae. t..UCI'illa~ ODe •1' ~ 15 55 15 )0 ifrao• trace 
cr•th. llraaoh11114 

507 4o. 4o. O'ftll. jllat.a uaU. 2 20 55 10 25 <l 
~ture ' 100 
t1Utac. 

501 4o. 4o. lrriCQlar ll&la 1lll1 \ 
rraoture 

l-2 20 6o ao !!l'rao• 

tnuac. ' 100 

509 4o. 4o. 4o. ll&la 'lUll t l/2 llo 30 .! 30 
J'noture ' 100 <:.1 !race 
tnuac • 

510 4o. Jot upoelll. LlnUo11laz ll&la unl • l/14 10 5 25 
l'racture ' 100 
tlntac. 

511 4o. Joae. 4o. ll&la aH~ l/2-l 30 llo ./ )0 !-...A 
fracture 6 10 90 C_ ':) tnuac. 

512 4o. 4o. lrreplar. One alt. 1/2 JO 39 50 )0 l w 
513 ... !lot upo elll. 4o. 4o. l/14 33 35 50 l/2 30 2 

5114 prornbhn4e pe11 4o. t..Uuolar 4o. 
•4 &ranl\1. 

14 15 50 15 35 -

515 jaornlllendl peh . 4o. IrriCQlar. 4o. ~ 15 50 15 35 

516 ~ornblu4e peh 4o. !LIDtlCUlar 4o. 
aa4 &raaUe. 

2 ~ 35 .,/ JO l 

517 ~rnblu4e peh . 4o. rriCQlar. llaln ualt 2-3 ~ 25 30 <1 
J'noture ' 100 
fUll~~&. 

5111 4o. 4o. 4o. One ualt. 1•2 10 50 Ito JO 

519 4o. 4o. a.enUoular 4o. l/'14 55 15 JO llt.o\Ue. !rae•. 

520 4o. 4o. rrrecular. Vall SODI. l/14 50 20 ./ 30 !racH. i'frao• , . -Core. 6 10 - 90 : - - .. -.. -
521 4o. 4o. ~Uoular One waU. 1/'4 65 5 30 

522 4o. 4o. 4o. 4o. 3/1 10 10 

523 4o. 4o. ~tloular- 4o. 2 50 30 Up to v 20 
branohlnc 2 

5~ 4o. 4o. f-Uo111ar Wall SOftl 3/'4 lO 65 y' 25 
Con. v v 

525 4o. 4o. 4o. One aU. 1/14 57 25 111 

526 Dacite. loa e. 4o. 4o. 1/14 55 20 Up to 25 ~1 
2 

...... '" 

! 



!allle 20.--IUneraloq ot :peeU tel --OnUnld. 

-- -
~ 

Wall rock r..,..ute 
lblbC' 1114 

- ot per f7pe u4 .&1 teraUon Illation \o Shape Internal !rexture NineralOQ' 
•tHe tol'lllation wall rook •trl.\oture inola .. ) 

(1'1. II) l'li!Ciocla•• Perthlte Graph1o Quarts Mueoo"rl.te ~arnet 'l'ouruJ.ine L1 thiWII mineral a Other llinerale 
cranit• 

J'er- She Per- lise Pe:t- lise Per- lin Per- lise Pe:t- She Per- She Xineral Pe:t- Sin Mineral Per- 5111 
oent lnolae1 )oent lnalae )cent~ lnolae )oent taclae )cent inola I )cent lnalae )cent 1Dche1) cent inch•• cent laalaee) 

527 DMUe. lone. LeaUau1&J • One at t 1-1/2 lO ,a 30 

521 Bora'b111141 pel•i'· lot expole4. ~al. clo. 1/ .. 65 25 J/l4 10 <1 ' 
529 clo. 4o. L1Dtlcu1a • 4o. ... t/ 15 ../ 

5.30 Rornb1ea4e pelt !a 4o. Lentioulaz - Nroln ul • 1-2 20 ~ 35 
_, Cl'lllllte. branch1114 • Jracture ' 100 

fllltq. 

531 Coaree-cra1ne4 4o. Irrecu.1ar. 
«Z'IIIlltl. 

One uatt 1 25 l!o 35 

532 4o. 4o. Leat1au1aJ • Mala 1JDl . 1/ .. 50 25 Up tc 25 !race 
2 

Jracture ' 100 
tllllq. 

533 Dacite. lone. 4o. Wall aone. 1/ .. 53 25 Up
4 

tc 20 2 J/4 

Core. ' 100 

534 Rorab11114e pete • 4o. Irrecu.lar. Vall lOne. ~/1-1/4 58 15 25 2 
Core. 4-12 7 62 JO 1 BeJ71. 1 cr71tal . 4 

Jracture 6 7 62 JO 1 
rnuac. 

-
lral1 aone. /1-1/4 535 'l'onallte. 4o. 4o. 161 10 25 4 '!'race <1 Lepi4ol1te !race. B1171. <.05 0.6-1.1 

Brow Derll7 nterae4iat 4 35 ... 55 1 <1 Up to <l 4o. 5 Apatite. '!'race. J 1/2 
lo. 5 IODI. 1•11 ~ Co1uabite-

tantallte. 1 Cr)'l\ ~1.1/611 
'b7 3/4 

Klcrolih. 13 cr71 ~ah.l/S-

1'opa1. <..1 
1
e6 

6 
Ber)'l. i<O.l /2-}-1/2 

Core. 20 39 4o 1 Lep14ol1te !race. Colwabit ... ,I 
tantall te. I! cr71ta •• 1/16-

1-1/2 
Ber7l. 1 f::J71tal. 4 b7 6 

536 ~ornb11Me pell. 4o. 4o. Wall IODI. /4-1/2 45 10 Up to 
2 

4o 5 

Core. 24-)6 10 1/14 55 25 5 Biotite. 5 s 
., 1ra!lture 25 75 - -ruuoc. 

537 4o. ot upo .. 4. 4o. Vall aone. 1/4 5S ~ .35 2 
Core. 1-10 10 20 5 !ler7l. O.J 1/4-.3 

5JS 4o. 4o. 4o. :Wall IODI. 1/4 57 10 Uph 
6 

25 I 

Core. ... 15 J2 50 J 1/4 Ber)'l. 0.5 1/64-6 

5.39 4o. 

" 
4o. 1-enUcular JlaDclac 6 I so 12 

wall larer 
rootwall 1/1 69 7 20 4 
larer. 

54o 4o. do. 4o. One unlt. 1/l4 62 1/1 15 Up to 20 
4 

1/1 J 1/ .. 

1
Cl•••land1 te. 



!able 20.--Mineral.oq of peet1tee-Coatlllued. 

Wall rock Pepat1te 
Jlullbw 8lld 
Mille Of~&'" Type and Alteration Relation to Shape Internal 'l'exture Mineral.ou 

(;i~!I ) 
to~tion vall rock structure illchea) 

PliiC1oc1aae Perth1te Graph1o Qu&rh Muaoovite Garnet 'rounlaline Li th1Wil mineral. a Other 1111JJ.eral.a 
uantte 

Per- Size Pe:r- Size Pe:r- Size Per- Size Pe:r- She Pe:r- Size Pe:r- Size Mineral Pe:r- She Mineral Pe:r- She 
oent illche• )cent 1nche• )cent( nche1 )cent 1nohea )cent inohe )cent inche )cent( 1nchea cent( ~achea) cent (illch .. ) 

541 BorRblende peh~. lone, Lenticula • Vall aon • 1/4 6o 10 25 5 C:.l 
Core. 6 5 25 70 lle17l. neral J/4 

ptecee. 
542 do, lot upoaed, Irregular. Wall aone. 61/4 6o )0 10 <1 

Core. 5.3 5 92 <1 

54.3 do, do. do, ~all aou. 1/2 55 10 )0 5 Be17l. 1 ~r;yatal. 1 ... 1/2 
Core. f 100 

544 do. do. Len t1 cular~ One Ullit. 1/S 6s 10 20 2 
i 

545 do. clo. do. Vall aone. /8-1/4 69 10 20 1 <1 
Core. 1 20 48 JO 2 

546 do. do, do. Vall aone. 1/4 55 25 20 <1 
Core. 5 5 .3 92 <1 Biotite. Trace • 

547 clo. do. do. One Ullit, 6 25 JO 4) 2 ' 

548 do. lone. Croaacuttia,r; Lenticular Hancia,r; 10 15 50 JJ 2 Beryl. J or;yatala. }-4 
branching vall lqe1 

• 1/S P'ootvall 74 .3 20 .3 
lqer. 

ponaoUdatl d.l/4- 6.3 15 20 2 
1/2 

~ 

549 do. Lenticular Vall aone • 1/4 58 15 ~ 2 
Core. 8 10 20 4 

~ 

550 do. ~ot upoaed. Irregular. One Ulllt. 1/4 53 1/S 20 25 2 Monad to. C1'78h • J/4 

551 do. clo. Lenticular do. 1/2 54 25 Up to 
6 

20 1 Beryl, 4 cr;yetal . 1/2 

552 do .• do. do, do. 1/S 6o 10 JO <1 

553 d.o. d.o. do. Vall zone. 1/S 70 15 14 1 
Core. f 

554 do, do. do. One Ull1 t. 12-J/4 50 1/S 25 Up to 25 <1 
s 

555 do. do. do. ~ing val 4 25 6o 15 <1 Trace I 

1a,yer, 
J'ootvall 1/8 70 15 15 

' ~ ~ - - lqar. : -

556 do. rregu1ar. Main Ulli t. 1/4 70 15 2 15 
P'racture 
f1lling. 2 20 55 Up to 25 - 5 

557 do. ~enticular Vall aone 1/4-1/i 49 20 Up to JO 1 
Core. s 10 6o 5 JO 

558 do. lot upoeed. enticuJ.ar Main Ullit 1/&-1/1 59 20 Up to 20 1 Trace 
branching P'racture 5 

filling. 6-12 5 64 .30 1 

559 do. do. l-enticular Main unit 1/4 65 1/S 6 u~ to 25 4 1/4 
J'racture 
tnunc. 4 ... ,/ ,/ 

---



!able 20.-- Mi neral.oq of pepat1 t .. -Collttnued. 

Vall rock P8C'II&t1 te 
lfUaber .U 
nue ot per fn>• aD4 Alteration Relation to Shape Interllal ~exture Mineralogy 
.. ute fo..-UOD vall rock 1tructur.C IIChel) 
(n.n) nactoclaae Perthlte Gra.phio Quarts Muacovtte Ga.rnet Tourmaline L1 thl= mine ral• Other llinerala 

~anlte 

Per- She Per- She Per- Sin Per- Sin Per- Slu Per- Size Per- She Mineral Per- She Mineral Per- ~l~cV:a) cent lnche )lent lnche ):ent lnche hen( nchee oen( ache• cenl( nchea cenlt nchee cent lnche1 cent 

56o Hornblende pel 1 lloae. Irrecu.lar Vall IODI 1/S 6o ~ 36 <:1 '!'race 
end cruHe. Main core. ~ 20 1/S 50 )0 Trace 

S..ll pod. 12-e~ 5 75 20 ller7l. o.115 1- 1/2-5 

561 Bornbl eode CAll 1. Lenticnala: • lorUI lA • 1/'4 6o 20 20 
South end, 1 )0 ~5 25 '!'race .'l'race 

562 CoarePcra:taed lot upoeed, Irr'Cillar Vall lOIII 1/S 93 1 6 <1 
crenl\e. Core. 1 20 35 Up t ~5 <1 'l'race 

s 
563 Bornb1eAde pel •· Lenttcul&J , One UDit 3/~ ~5 II() Up to 15 

' 
564 do. lot expoeed. Irrecular Ma:111 UDU 1/~ 6o 20 Up to v' 19 1 '!'race I 

Fracture s 

I fllllJIC . 50 50 
do. 100 

565 do, do, Lenticula Vall lOA • 1/S 70 5 25 !race '!'race 

I bruchln . Core. 5 35 35 )0 

566 do, do, Irrecular MaiD unlt 1/~ 50 20 v )0 
Fracture 100 
fllUDC. 

567 do. lone . do, Vall 10ne. 1/S 71 2 20 '!'rae • 
.Fod. 100 

5611 do . do, do. Ma:in UDlt . 1/S 67 7 1/2-~ 25 <1 
J'racture 
fllllJIC, 2-S 50 50 

569 do. lot expoeed. 0Yal, One 1111it, 1/S 50 20 )0 '!'race 

570 do, JODI, Lenticula • do. 1/S 67 s Up to 
6 

25 <1 Trace 

511 do. lot ezpoeed. I rrecu.1a:r do. 1/1-1/~ 73 5 20 1 1 

572 do . do, do. Vall 10111. 1/~ 65 10 25 <1 <..1 
Core. 12 9 90 1 

573 do, lOIII . do, ~ln UDU, 1/~ 64 15 20 1 '!'race 
Fracture 50 50 
ttutac. 

57~ do, do, do. ~111 unlt. 1/1-1/~ ~ 15 )0 1 <1 
Fracture 50 50 
ttlllJIC. 

do. ' 100 

575 do. lot expo11d, Lmticul&J , Vall 1011 • 1/S 6o 15 25 < 
Core. ' 100 

576 do. do, 0Yal, Vall lOIII 1/S 73 2 25 '!'rae•. <. 
Core. 5-6 20 ~ 35 <.1 

577 do, do. do. Naill UAU, 1/1-1/~ 66 5 25 ' 1 
Fracture 50 50 
fllllJIC. 

do, ' 100 
----- . . C .. -· -- - ----- . . 



!able 20.-Niner&loq of peetlte~-CoaU-4, 

Vall rook PepaU\e 
lllulber 1114 

~u:ture -of J'O&'" typo u4 .U\eraUon llolaUon \o Sh&po Internal N1neralOQ 
•Ute to~Uon vall roak atrilct'W'e lnchee) 
(Pl. II ) Pl-cioclaae Perthlte Graphic Qua,rb Nuacovite Garnet 1'o\U'IIIal.1ne L1thlum ·mineral• Other llheral.a 

&rani te 

- Per- She Per- She Per- She Per- Sin Per- She Per- She Per- She Xineral Per- She Mineral Per- She 
cent tache )lent lnche )::ant bche )::ant tache ):en~ 11chee con~ 11chea can~ nchea cent inch .. cent (lllcbu) 

571 Bonbleal.e pel e. llo\ upoeed, Lenticula; • ODe Ullit 1/8-1/'ll 61 1 35 J !race 

579 4o. de, Irreplar Na;ill 11111 t 1/! 75 7 15 ' !race 
l'racture T 100 .. 
flllhc • 

. 5S> de, de. Onl. One UDU, 1/! so 15 5 <1 Trace 

511 de. ' de. Irrecular 4o. 1/!-1/'4 63 ! 27 2 !race 

5!2 de. 4o. OYal. Wall aone 1/! 70 10 20 Trace <1 
core. ! 10 90 ~ .. ~-

5!3 4~. 4o. Lent1cul&J • One UDl t 1/2 l!o 1/! JO 11-6 JO <::1 !race 

~ de. -, de, Irreplar 4o. ,,~ 37 25 35 J !:race 

5!5 . . clo. 4o. LenUcul&J. do. 1/2 JO 39 u~ tc JQ 1 
<· 

5!6 de. .. do. do. do. J/'4 25 45 .JO <::1 

5!7 do, do. Irrecular. do, 1 '49 1/1 20 2-6 .JO 2-6 1 !race 

5!1 do. do. Lenticular. do. 1/'4 53 20 Up tc 25 2 ...... . 
5 

5!9 do, cl.o. do, do. 1/'4 J2 35 1-2 JO J BeJ71. ~enral 

1/'4 
p17Ualt • 1/11-J/' 590 do. do, do. all sone. 55 20 25 <::1 

Ber7l ucl. atel'lledla' ~ J6 12-6c Bare Mllleral e lODe. <1 . 50. 20 JO Up to <.1 Ber;rl. t.2 1/2-S 
Lode 

" ! Co1uabl te-

-..] 

~·-J .;.! 

.. ten tall to. <0.05 ~/11-2 
Gahllhe. 'l'race. <.1/~2 , . 'OIIImovn. 'l'race. 1/ Core. T 100 .. 

591 - do, do. OYal, One unit. 1/S 6o 19 20 1 

592 cl.o, -· do. Lelltlcu1ar Wall acne 1/! . 45 20 1/2 JO 1/1 5 1/!-1 2 
branchlllc Core. 2 70 JO 

·-..;. 

593 do. do. ~ntl~ular One unit 1/11-1/i 28 JO 4o 2 

59'1l 'l'onaltte. lone. do. do. 
: 

1/2 56 1! 25 1 <1 

.595 4o. 4o. do. ~tnc val 1-2 l!o 37 20 ., <1 
llller. 

>I' ootwall /f,-1/4 14 1 15 <1 
lqn. 

596 ~rabUncle cneh • lot expoeecl • I rrep1ar One uatt. 1/4 .JO 39 Up to 
6 

25 1 

597 do• do, f:Ml. do. 1/2 25 39 Up to 
6 

35 1 

591 quarhth. lone. roaecu\ttnc. LenUcu1a;. do, 1/2-1 39 JS 20 ., !rae • Be17l. Cl'7•ta • J/16 i: 
599 orablende cneht • ~tloul&J' do, 1/4 

bruchlac 
'4lj .30 25 1 lfrace 

L 



'!'able zo.--Mineralou of pepatt tea--Continued . 

Vall rock Peg~~~&t1 te 
Jfullber mel 

~exture Mille of pe,- ~e and Al teratlon Relati on to Shape Internal Mineralogy 
~~~atite formation vall rock st:ructur~ IICh .. ) 
(n. n) na,;toclaae Perthite Gro.phic Quarh Muacovi te Go.rnet Tourmaline Lithi'W:l mineral• Other minerals 

grant te 

Per- Size Per- Sizo Per- Size Per- She Per- Size Per- Size Per- Size Miner!U Per- Size Mineral Per- Sin 
cen( nchee cen( nchee cent lnche ):ent inch .. ):en( achee cen( achu cen( nchea cent inch .. cent (1nchu) 

6oo Hornblende pei e. llo\ axpo .. d. OYal : One unit . 1/S 75 9 15 1 

6ol do. do. do. do. 1/16 70 14 15 1 

6o2 do. do. Lenticula; .Wall zone 1/S 64 1/16 20 2 15 1 1/S 
Core pod. 1/2 30 50 }-4 20 ""-1 1 Trace Beryl. 1 CJ7e\al 1 

6oJ clo. clo, On1 . One. unl t. 1/)2. 79 5 15 1 . -
6o4 do, None. Croucuttlnc Irregular Wall zone 1 45 J2. 1S 20 J -1/2 Yhih ljpar Inhl'lledla e 

150 I lfo . 1 sene. 2 15 10 25 Leplclolitt . 5 2 Topas. <1 Up to 5 
Ber7l. 0.1 

- . Co1uablte- · 
tantalite. Trace. 
MlcrolHe. Trace. .- co .... 4 _.!!o._ - 2a. ·--- ___6o_ 1- -- - -S..all pod . l/J2. 10 - Lepldolltt . 90 l/J2 1Mlcroll \e. 0.1 l . 

I 

6o5 !on&l.i te . Bot ·expo .. d. Lenticula .One unl t. 1/4 54 25 30 1S 1 1/S Lepldolit.. 2 I 

6o6 Hornblende cnel1 •· Bone. Croucuttlnc do . do. 1/S 70 15 . J 15 <1 1/2 

I _. 
6o7 Ton&l.i te. lfot upo .. d. Lentlcula:i Main unit 1/32 75 9 3c• 15 1 1/16 

branchial • J'racture 1/S 50 23 25 Lepldoli te. 2 1/S I 
nunc. 

,,.,._. 
I" 

6os do. do. Lenticular • One unit. 1/16 70 14 4 15 1 1/16 

6o9 Hornblende peh". do. Lenticular do. l/J2. 70 . 9 3 20 1 1/16 
branchln~. 

610 do . !lone . Crououttlnc Lenticular. do. · 1/4 42 3S 2 20 <1 1/32 -
611 do. !lot axpoeed.. do. do. 1/2 4o 4o s 20 <1 1/S 

612 - do. 
-.-.~ -, Bone. Croucuttlnc LeaUeulaJ Bancinc 1/4 41 . - 31 4 - ·- - 20 2 1/S 

~=- .------ ... ~ - . -· . - ~ - . --.-:- ·-- ...------- .. ... -branehin~ vall la,ye1 
• 1/32 1/16 J'ootvall 7S 5 1 15 2 

lqer. . . 
613 do. Not upoaed. Lenticular Hancing 1/S 55 25 2 20 <1 1/16 

~ !tall la,yer . 
J'ootvall 1/32 so 20 <1 1/32 
laier . 

614 !Matt te achlat. !lone. Croa scu tttng. do, One unit. 1/S 65 19 3-1/~ 15 1 1/16 

615 jllorablende gaeh • do . onformable . do, do. 1/8 70 15 2-1/~ 15 <1 1/S 

616 do. ~ot expoaed, Irregular , Hanglnt; 1/4 50 30 4 20 <1 
wall layer 
Footwall l/J2. 75 10 5 15 <1 1/16 Trace 

1a,yer. 

617 do. do. 1!-entlcular Hangiac 1/2 30 6o · 5 10 <1 1/16 
vall layar 
Footvall 1/16 64 20 4 15 1 1/16 Trace 

la,yer. 

1c1eaYeland1 te. 



!able 1'0.--Mineral.oq ot pepat1 tea-ConUllUCl. 

Vall rock 
Jruab er 1114 

Pec~~&t1te 

DUe of pee- Tn>e an4 .Uteration Relation to Shape Internal ~uture M!.neralogy 
•Ute tonnation vall rock atrl\chra lncbee) 
(n.n) n-ctocla•• Perthite Graphic Quarts Muecovite Garnet 'l'oul'llaline L1 thlUII mineral• Other lliurah 

cranite 

Per- Sin Per- She Per- She Par- Sin Per- st .. Per- st .. Per- She Kin!l'al Per- She Mineral Per-
(i::.::e) cent inche )Dent illche cent inohe >oent illcbe >oent iacbe )Dent inch• bent inche•) cent iacbea cent 

618 Hornbleade cne1 e. lone. Cro .. cuUinc Irrecular llancinc 1/2 54 25 5 20 1 1/16 '!'race 
vall l~er 
rootvall 1/16 74 10 J 15 1 1/16 
1~er. 

619 do, Jot upoaed. Lenticula • ODe uH 1/S 65 20 4 15 

620 do, do, do, do. 1/S 70 15 1 15 <::1 1/16 : 

621 do. do, do, do. 1/11 6o 25 3 15 <1 1/16 

622 do. do, do. do. 1/S 65 25 2 10 <1 1/16 

62J do. do, do, do, 1/11 llo llo 2 20 <1 1/S 

624 do. lone. Irreca.1ar do. 1/16 . 6o 15 2 ~ 1 1/32 

625 do, do, LentlculaJ. do. 1/16 65 9 2-5 25 1 1/16 

626 clo, Croeecuttinc do. do, 1/16 70 15 J-9 15 <1 1/16 

627 do, do. do. Wall sone 1/16 6o 20 1-2 20 <1 1/16 
Core. 1/11 30 50 2-11 20 <1 

........ 
(" 

628 do, do, do. Jlancinc 1 "" 35 "-7 20 1 1/4 
jWall ~•r 

1/32 rootval1 70 10 1-2 19 1 1/16 
1~er. 

629 do, Jot u:poeecl. clo, ODe unit. 1/4 50 29 2-4 20 1 1/S 

6JO do. lone. Croncuttiac do. 4o. 1/11 64 20 J-6 15 1 1/16 '' \ 
~ 

6J1 4o. lot upoee4. 4o, 4o. 1/16 69 15 J-6 15 1 1/16 '!'race 

632 do. do, do. do; 1/4 45 35 2-4 20 <1 1/16 

6JJ do. 4o. do, do, , 1/32 65 20 14 1 '!'race 

6)4 do. do, 4o. 4o. 1/64 65 20 13 2 

635 'l'onal1te, do. 4o, 4o. 1/16 6o 19 20 1 

636 Hornblende t;neie ~. lone. Croucuttiac do. Wall soae. 1/4 45 JOl rtL~-~ 1/2 20 5 Lepi4olite <1 1/S 
White Spar Core. 1/32 45 10 35 <1 Lepidolite 10 1/32 Jluorih. '!'race. 
Jo. 2 Microlite. <0.01 1/32 

11•171. 2 !cr7atal1 . 5/S 
Chr7aaco1 !&· 'l'ract. 

637 do, 4o. do, fall sene. 1/4 lllo JS 20 2 '!'race 
Core pod. 1 20 35 8-12 Ito 5 Lepidolite '!'rae • Col'llllbite-

150 tan tall '•· fl C17et.l • 
rracture 1/4 5 11-10 JO 15 Lepidolite !ra04. lle17l. 1 ~r7etal. 2 
tUUnc. Mlcrollh, .01 1/S 

6311 do. ~t u:poeecl, clo. anctac 
vall l~er 1/4 JO 5 50 11'5 
entral 

I . 

l~er. 3 70 JO 
rootvsll .. . 
l~er, 1/S 64 5 JO 

1clea•e1and1 te. 



J 

'fable 20.- -Ninoraloq of pepat1 tee-Contbuecl . 

Wall rock PectD&tite 
lfullbw end 

~oxture HineralOQ ~of peg- Type and Alteration Relation to Shape Internal 
-Ute fo~tion vall rock etr\\cture j inch .. ) 

'l'ourmaJ.!ne Li thiUI:l mineral I Other mineral• (Pl. II ) Plat;1oclaee Porthih Graphic Quarts Muecovite Garnet 
granite 

Per- Size Pei- Sho Poi- She Poi- She Poi- She Poi- She Poi- She Mineral Poi- She Mineral Pei- She 
cent incho )cent lncho )cent inch• )cent illcho )cent llllhe )cent lnche y=ent hebe ) cent inch .. cent (ia.ch .. ) 

639 HornblMdo pollje. Jo~ upo .. d . Lenticul a .Vall IODO 1/4 59 20. }-4 20 o.s 1/2 
Core pod. 1 10 20 S-15 67 3 

6llo do. do. do. One unH. 1/S 50 30 4-7 19 1 1/2 

641 do. do. Irrecular. do. 1/16 65 14 J-6 20 1 1/S 

642 do. lone. de. do. 1/16 55 23 20 2 !raoo 

643 Hornblende poil~ do . Cro .. cuUlng do. ~all .one. 1/S 72 7 20 1 'fraoo and biotite Core pod. 1/'4 20 
~ 15 4 l !or)'l. 2 ~r,yebla 1/2 IChht. do. 1/4 19 20 1 

644 !Hornblende poll • Bot expoeed. Lenticulu One unH. 1/4 4J II() ~~12 15 2 1/2 !raoo 

645 do. lone. Croucutttnc Irrecular. Vall IODI . 3/16 55 24 1-1-1112 20 1 0.5 Core. 3 19 II() 2-3 II() 1 2 
&.all pod•. 1 

" 
18 2-J 80 2 }-4 

646 do. ~ot oxpoeed. ~onticular Vall IODI 1/S 119 20 1-2 
~ 1 

Core pod. 1 s 50 pp to 2 1 
10 

647 do. do. do. Vall 10110. 1/64 75 lJ 4-7 10 2 1(4 'fract. 

I 
Core pod. 3 5 80 9-14 10 5 1 

64s do. do. lrrrecular. One 11nU. 1/16 75 8 5-7 15 2 1/4 j'fraco 

~ 

. 649 ~ornblondo cn•11 • do. ~nticular Vall 1ono. 1/32 54 10 35 1 1/S 'frac.-. . -•lea 1chiet, an Core pod. 1 .30 47 6-8 20 3 /2-3 4 quarhUo. 

650 ornblande pole • do. rrecu1ar. One unU. 1/S 69 10 4-6 20 1 1/S 

651 do. do. do. clo. 1/S 69 10 2-1/2 3 20 1 1/S 
652 clo. clo. r-enttcular Bang1nc 1/S II() 

.. 
20 12-14 II() 

wall l~or 
Footwall 1/16 

la,yer. 
70 9 2-3 20 1 1/i 'fract 

653 olo. 1fono. on\icular One unit. 1/16 6o 20 5-9 20 0.5 
frpli: 

trace. branchillc 

654 do. Jot oxpoeed. OYal. do. 1/16 6o 10 3-5-1 2 29 1 1/16 lrrace. 
655 clo. 1fono. rrecular. Vall sone 1/4 45 35 8-12 19 1 ~P to 

2 Core. 2 10 52 35 ' 3 1-1~ 0.5 Up to J 
656 do. Lonticul&J • One unit 1/16 6o 18 2-4 20 2 1/S 
657 clo. Bone. Irregular • Vall 1one 1/16 Jl II() 4-10 25 4 J/S 

Core pod 1/8 6s 15 20 

658 do. clo. Lenticular • One untt 1/16 50 19 J-4 .30 1 

659 Hornblende pol ·~ do. Cro .. cut tlng Irrecular Vall IODI .1/4-1/ 59 20 1-3 20 
~ 'frace !loti to. 'frace. Buckhorn and and tonalite. n~OJ'IIIeclia ~ 12 50 10 4-12 

c:r~ilto- 1:~:~:1 ceyetale J'eldepar sone. 

N!:!ft~~~ CJ'71ta •. 1/4 lodee. 
Several Cr)'lhJI 

.I 



Jfuabw cd 
DUe ot Jle&­
•Ute 

Vall roclc 

T7Pe aDd 
tor-.tion 

.U teration I Relation to I Shape 
vall rock 

table 20.-NlnnaJ.oq of peet1te-ceaUaue4. 

PepaUte 

cn.u > L1 thiWII llinerala Other 111nerala 

659 1Bonab1~4e pel•~ lone. 
Jualdlorn aa4 aad toDall te. 
Feldt per 

lod.ea--
( Continued.) 

66o 

661 

662 

663 

66-.. 

665 

666 

667 

668 

669 

670 

671 

672 

67) 

67 ... 

675 

676 

~Ol'Dblend.e cneie,.. 

do. 

do. 

d.o. 

d.o. 

d.o. 

d.o. 

do. 

do. 

do. 

do. Joa.e. 

do. 

do. 

do. 

d.o. 

do. 

do. 

Per- J Sin LP•z-1 Sin I Pez- I She I Pez-1 She I Pez-1 111•1 Pez- J st .. , Pez-1 She I Mineral 
oen tQ11lc11 .. j)cent(!1nchelj)cent(~nohe~)oent( inch••Doent(~nche~)oentqillcbe~)oan t ( ia~) 

CroucuUtnc~ Irrecul~~ I ea. 
clata. 

,. rtdp. 

lot ezpoled.~Leatlcular~Vall aone. 1/16 

Core poda ,11-12 

do. 

do . 

Core pod.•. 2 

Irrecular.l Vall sone. 1/S 
a.ten~Mlat 1/2 
lODe. 

Core. 

OYal. One ua.tt.l 1/1 

Irrecuiar~ Wall aoa.eL 1/a. 
Core. I 6 

70 
JO 

70 
20 

71 

53 
10 

91 

53 

~ )-6 

10 I~~~ 
119 

II() 

4 I u,
6
to 

210 
65 

do. do. Wall •onell/a. 
Core. 1-1/l 

10 I I 1 
JO ~/'4-1/t JO 

Up
4 

to 

do. 

do. 

do. 

do. 

do. 

lot upoeed.. 

do. 

do. 

OYal. One unU . 1/S 

1,1 do. Vall •one. 
Core. 

17 

76 
25 

,:.nUcularj Vall ma.•t 1/1 I SO 
Core. 1 

,:.~Ucularot Mala. unlt,l/S,.l/] 72 
branchinc~ Fracture 

tnunc. a-3 15 

Irreplar.j One unU. 1/'4-1/ .6o 

do. do. 1/ ... 

do. Natn ua.1 t.ll/2 
Fracture 
tuunc. ' 

do. ' 

Laa.ttoulm!. One ua.1 t 

do. I d.o. 

Irreplar~ Wall nne 
Core. 

1/1 

1/ ... 

1,1 

6o 

56 

n 
II() 

65 
15 

lot upoae4! OYal. Mala. 'llllUil/S,..l/ ... 1 70 
~racture 
tnunc. 6 

Irrecuiar.l Mala. ua.lti 1/1 
lrracture 
tnunc. 4 

70 

3 

2 rp :o 
2 

35 

5 
10 

I 

15 

10 

15 11-11 
19 

50 

I 

25 

10 
45 

15 ltJp to 
I 

50 

10 

~ 

210 
30 

18 
20 

50 

15 

25 
25 

20 
Ito 

..J 

1 I 1 

1 ~/2-2 

2 
10 

10 

3 

2 

2 
<.1 

1/1 
1/ ... 

1/S 

<1 

~race. 

10 I Up tol <.1 
4 

~ 
15 
90 

20 

70 

30 

25 

25 

50 
100 

20 

35 

25 
35 

15 

50 

20 

95 

2 

!ract 

<1 

<.1 

<..1 

<1 

1 

<.1 

<.1 

lrrace. 

trraoe. 
~race. 

1 I I trace 

<1 
<1 I I <1 
5 tJp to 

3 

<1 !race 

<1 <.1 

2 

Pez- I She I Mineral j Pez­
cent(~aeh .. ) cent 

• .,.,1. 0.7 

do. 0.5 

She 
tach••> 

1/M 

1/2-2 

• .,.,1. 0.1 11/2-.. 1/, 

Co1~abUe- ,frace. 
\antallte 

[\~ 



Vall rock 
lrullbwd 
-of pee- f7pe u4 .&l terat1on Relation to Shape Internal ~ezture 
Mtite 1'o~t1on vall rock etructure( fllloh .. ) 
(Pl. II) 

677 Bonlll•4e pelt~. Iot ezpoaed. OYal. Main unit 1/S-1/'4 

J'racture ' fUUnc. 

678 do. do. Irr-cular. Main unU 1-1/2 
J'racture 
fUUnc. ' do. 6-S 

679 do. LenttoulaJ Wall IOD • 1/S 
'braaohin~. Core. 4-s 

6so do. Croucutttnc 1rr-cuiar, Na1n unit, 1/S 
J'racture 
nntnc. ' 

681 do. do. One unit, 1/16 

682 do. Froucutttnc lrre«U1ar Wall IODI • 1/~2 
Core pod, 3/ 

6sJ do. lot expoaed Lenticula • One un11 1/16 

6s4 do. lone, Confol'll&ble. Irrecular Bancinc 1 
vall 1qer 
J'ootvall 1/32 
1qer. 

685 do. !Lenticular Bancinc 1/2 
vall lqer 
J'ootvall 1/32 

1&Ter. 

6!6 do, lot expoeed, OYal. One unit, 1/4 

667 do, do, anttcular do, 1/4 

6ss do, do, Irrecu1ar do. 1/32 

6!9 do. do, 0Yal, Banciac 1/2 
vall lqer 

1/1~ J'ootva11 
l&Ter, 

69o do. do. do. One unit, 1/32 

691 do. do. do, do, 1/4 

691 4o. do, do, do. 1/4 

693 do, Vall sone, 1/16 
Core, 1/2 

694 do. Irrecular One unit. 1/64 

695 do, lot expoeed, LenticulaJ • One unit 1/4 

696 do. do. do. do, 1/S 

697 do, do. Irr~ar do. 1/S 

!able 2p.--N1neral.oq of pepatite-COAUaued. 

Pepatite 

N1neraloe7 

Plecioclaee Perthite Graphic ~ts Nuecovite Garnet '1'oUl"llal1ne 
crantte 

Per- She Per- Stu Per- She Par- Size Per- She Per- She Per- She 
cent iaohel cent( ache I cent( nohel )cent( tache a cent( nohe )cent inc he )cent( inc he a 

6o 15 t1pt 25 C:::l 
2 

100 

14() 1/4 35 }-4 25 3-4 C:::1 Trace 

100 
15 55 JO 

72 12 15 1 'l'rac • 
15 4o 45 C:::1 

74 5 20 1 <1 

100 

70 9 20 1 '!'race 

70 14 l:~o 15 1 1/4 tz'ace 
15 54 JO 1 1/2 

70 9 4-5 20 1 1/3< 

45 JS 15 2 

75 14 15 1 Trace 

JO 4s 4-6 20 2 1/2 

65 19 2-3 15 1 1/! '!'race 

6o 20 5-7 19 1 1-1/l t'rrace 

50 J9 10 1 

70 14 2-4 15 1 3/4 

JO 55 6-12 15 <1 1/2 

45 33 2-3 20 2 1/2 

6o 23 5-7 15 2 1/4 

65 20 J-4 lJ 2 1/2 

4o ; 14() 19 1 

6o 24 15 1 
20 19 6o. 1 

74 10 v 15 1 

50 JO 10 

6o 20 20 

JO 54 15 1 

L1 thium mineral• 

Mineral Per- She 
cent( nohea) 

-

Other lli.Aerala 

Mineral Per-
cent 

JlioU te. Trace. 

She 
(lllchea) 

;; 
t::) 

N 



Yal.l rook 
lfllab•.-1 
-of per !'7pe &114 Al\er&UOD lelaUoa \o ..,. Inhrul ~-tur· .u,. for.UOil vall rook atructuro laollea) 
(71. II) l'li!Cloolaao 

~a- 11 .. 
oen( •••• 

691 Bol'llb1•4• pol •· lot apoao4. IrrlfC'Alar On .u. 1/16 6o 

~ 4o. 4o. 4o. 4o. 1/1 50 

700 ... 4o. 4o • 4o. 1/'14 55 

701 4o. 4o. 4o. 4o. 1 10 

702 4o. ... L•Uoul&l. 4o. 2 35 

70.) 4o. 4o. O.al. 4o. 1/'4 50 

7o'l4 4o. ... IrrlfC'Alar 4o. 1/1 50 

705 4o. 4o. Lea tlcalal • 4o. 1/16 65 

7o6 4o. 4o. 4o. 4o. 1/1 Ito 

707 4o. 4o. O.al. 4o. 1/16 70 

701 4o. 4o. LaoUcul&l • 4o. 2 10 

709 4o. 4o. 4o. 4o. 2 10 

710 4o. 4o. 4o. 4o. 1 30 

711 4o. 4o. 4o. 4o. .) 10 

712 do. ... OYal. 4o. .) 10 

71.) 4o. 4o. Irr-cu!ar. 4o. .) 10 

71'4 4o. 4o. LeDUCIIl&l 4o. .) 10 

715 4o. 4o. Irrocular. Vall sono. 2 10 
ntoi"M4ia1je 
sono. 
Core. 

716 do. 4o. LeDUcul&J Olio •U. ., 10 

717 do. do. do. 4o. 2 10 

711 do. 4o. 4o. 4o. 3 10 

119 do. 4o. OYal.. 4o. 1/2 6o 

720 4o. 4o. LellUcular do. 1/4 70 

721 do. 4o. OYal. do. 1 10 

722 4o. 4o. LoDUcular 4o. 1/1 70 

72.) .ornbln4o pole 
iaD4 coar•~crata~ 
crulto. 

4o. 4o. do. 1/'4 50 

724 jRorablondo poh • 4o. 4o. 4o. 1/'4 6o 

725 4o. ... clo. do. 1/'4 50 

faille IR.-Mtnv!loq of peU , .. -eoau-..t. 

p..,_u,. 
Mlural.OQ 

Periht\o Gr8illhlo Quarb ,.,_100nto ~t To~iJlo 
crant.te 

p- lhe Per-- lho ·- lho Per-- 111• Per-- I he ·- I he 
oen( faelae• con\ hall• )sen( •••• oen( ...... oen( • •• cent laollo) 

1!M 20 0.5 

.)0 .)0 I 20 !I' ace fraoo 1/16 

)0 30 5 15 

50 II' 10 JO Traoo 1/16 

,0 llo 10 15 'l'raoo 1/"JZ 

JO o/ 20 'l'raoo 

35 30 15 

15 20 

JO )0 

5 25 

65 10 25 

65 10 25 

llo .)0 

70 10 20 

6o ,/ .)0 

6o .)0 

6o 10 .)0 

6o .)0 

50 50 ''"' 100 

70 20 'l'raoo 

70 20 

70 10 20 

10 I 30 'fraoo 

10 20 

6o .)0 'l'raoo 

10 20 

30 20 'l'raco 

10 .)0 

10 .)0 

L1 Wua 111neral.e 

Jlin•al ,_ lho 
cent laoh•• 

' 

ou.- ldaeral.e 

Kineral ,_ lho 
oen\ ( lnollee) 

JloUte. tr.c •. 1/1 

llllcuUto '-· 1/16 
JlotUo. 'fn.oe. 1/16 

4o. traoe. 1/'14 

JlecDotUo !race. 1/16 

llotUo. "'-· 

llotUo. 'l'raoe. 

Jlottte. 'l'raoo. 

?"-.~ 

~ 



!able 20.--Mineral.oq ot J!!Pti te-CollUauecl. 

I 

Vall roolt PepaUte 
lblbw• 
- ot pe..- 'f7pe &114 ~teratlon JlelaUon to Sh&pe Interllal. ~nture N1neral.CIQ 
•Ute to~UOil vall rock etruct\U'.C ache•) 
(Pl. II) ~~~~ioola•a Perthtte Oraphlo Quart. Mueoovite Garnet 'I'ourulille L1 th1UIII mineral• Other 111norale 

crantte 

Pw- at .. Pez-- ltn Per- She Pez-- She Per- lise Par- Stae Per- She Mineral Per- Sin Ktnaral Pez-- She 
oen1C aclaea oen1( nobel can( Dchel cen1C nabee can1C nabea cen1C nobel cenll nabea cenlC DOhel) cent ( bchell 

726 Bonbl•4• llllll1 1. Jot apoll4. X..UCIIlla • One Wllt 1/'4 !10 .30 10 

7!7 ... 4c, 4c, 4o. l/'4 \ 6o 10 .30 

721 4c, 4c, L•UCIIlla ~wan •n • 1 i 10 65 75 25 
brenohia. .Iate~•41 te 

~67 IOD8, 1/'4 .30 ' ' le17l • 1 0171\al J/1 
Core. 1/1 I 110 20 

729 4c. 4c. Lenticula: ,Wall IOile 1/'4 
I 
170 10 10 

Iat~r~~l41a • 
lODe, ' I 

II() 6o 
Cora. " 210 10 

no 4c. 4c, 4c. One 'llllit. 1/16 ·6o 10 .30 JloUta, !raoa, 

7Jl 4c. 4o. ... 4o, 1/1 ~ 
, v 20 

732 4o. 4o. Onl. 4o. 1/'JI to 15 5 

1JJ 4c. 4o. X..Uoula~. 4o. ' i!o 6o 6o 20 

734 4c. 4c. 4c. 4c. 1/16 l6o 10 .30 

735 4c. 4c. LenttoulaJ 1- 4o, ' llO 70 50 20 1 
'branohlllj • i 

I 
736 4c. 4c. 4c. 4o, 1/'4 1lo 10 20 

7J7 4c. 4c. Lent1CIIll&l • 4o. 1 10 70 50 20 

n• 4o, 4c, 4c, 4c. 2 
1i 70 6o 20 

739 4c. 4o, Lenttcul&J Wall lOll' • 1/'4 6o 20 20 
'branchlllj • Cora. 1/2 ""'[ 110 20 

7l!o 4c, 4o, 4c, !!all 10111. 1/'14 )01 50 20 !race 
Iaten~edia . 
a one. ... I 70 .30 

~ore. 100 
i'outhw81t 1/'4 so: 10 
41n. ,./ 

741 Hornblea4e cnetn lOili LenttculaJ • One UDtt 1/'JI 70 .30 Jtottte. !raca, 
aD4 cru1ta. 

7112 Bora'blu4a pel• •· Jot IZ)10&e4, OYal. 4o, 1 10 i 6o ........ 
.30 frace 

74) 4o, 4c. LanUoular, 4o. 2 10 70 6o 10 

74'14 4c. ole. Lenticular Vall aont • 1/16 70 10 20 
brar~chtq Inten~e411 te 

acne. 1/16 )5 6o 5 2 
Core, 1/4 .30 50 20 

7'145 4o, 4o, OYal. One unU. 2 10 70 70 20 

746 Grar~tte. 4o. Lenticular 4o, 2 10 
\ 

70 70 20 

\ 

1Cl•Yelan41 te. 



table 2Q.--N1ner&loq ot P!et1tea-Cont1nua4. 

Vall roalc Pec~~&Uh 
-.bwd 

!ru:ture - ot per f7pe aD4 .&1 teraUon JlelaUon \o Shape Internal NS.neralGQ 
•Ute tor-&UOII vall rook atruoture lnollea) 
(n. n ) ll.IICioclaae Perthite Grapdo ~h Kuaoortta Garnet 'l'oUl'llallne L1 thlUIII lllinerala Other 111Aerala 

crantte 

:Per- Stu Pel'- Siu Paz-- She Paz-- She Paz-- She Paz-- Sise Pe%'- She Kineral Paz-- She Mineral Paz-- She 
cent lDohe )o.nt lDohe )oent In ella )oent lnohe )oent lDohe )can( nohea cen~ nolle a cent 1nohea cent (lnaohea) 

7 ... 7 Hornblende pel•i'· lot u:poae4. LenUoula~ • Vall son • 1/S JO 50 20 
~ntei'H41a 8 

3/S 1-lfl sone. 20 70 10 
Core. 100 

7-..s do. do. to. Vall aone 1/S 70 10 20 
ntanae41a 

fa 3/S 1-1/• sone. 50 ... 5 5 
Core. 100 

7119 do. do. do. ODe unit. 2 10 70 6o 20 

750 4o. 4o. 4o. Vall aone. 1/S 70 2 5 21 
Iate:naa4h ~·3/S ... 5 1-1/ sone. 50 5 
Core. 100 

751 4o. do. do, One unit. 1/S JO 50 20 

752 do. do. do. all aone. 2 10 7n 70 20 
Inte:naella ~· aone. 3/1 10 75 15 1 
Con. 100 

r--.~ 

753 do. do. do. One unU. 1/S 6o 10 30 'frao • 

7,... 4o. do. do. do. 1/S a.o 20 30 'frao • 

755 4o. do. do. do. 1/16 50 10 a.o 
756 do, do. do. 4o. 1/16 65 15 5 20 

757 do. do. do. do, 1/S 6o 15 25 

758 do. do. do. do. 3/S 10 6o JO 

759 u. do. do. do, 1/32 6o 10 JO 'frao • 

76o do. do. do. do. 1/32 6o 25 15 !raot. 

-761 do. do. do. do. 1/ ... 70 10 20 

762 do. do. do. do. 1/1 6o 10 30 
763 do. 4o. do, do. 1/'4 70 10 20 !rao~, 

76ll do. do. do. do. 1/32 70 5 15 'fraot. 

765 do. do. do. do. 1/32 70 5 25 'fraotl-

766 do. do. DYal. 4o. 1/ ... 70 10 20 

767 do. 4o. I.enUoul.: • do. 1/'4 20 50 6o 30 
768 do. do, OYal. do. 3/S 10 70 20 

769 do. do. do. do. 1/S 35 35 JO JloUte, !race. 

170 do. do. Lenticula • do. 1/1 JO a.o 50 JO do, <:1 

771 do. do. do. do. 1/ ... 30 50 50 20 



Wall rook 
lbdlw .-4 

~uturo -~~~ ..... f7pe u4 £1\eraUan WaUoa te ... Interul 
.u •• fonaUCIIl wall l'O* •truotvo laolle•) 
(ft.ll ) ft-c!oolaao 

Per- 1110 
oont iaobo 

712 lon'lllente pol •· lot ezpcll04, o.al. Oao lllllt. 1/'+ Ito 

77.3 ... do, Lon\lcula • ... 1/1 50 

7~ 0oarOe-Jl'a11le4 •oao. LonUcula r'- Wall lOll . ' 25· 
Jl'enlto. 'llrenoh1a 

Core. .,. 

775 ... ... LonUcula • Oao11111t 1 50 

776 u. ... •• •• 1 10 

777 u. •• •• 0.. 111lU, 1 50 

7fl Coar•e-cratud 4o, Intplar JlaDc1nc 11 10 
crenlte an4 wall liQ'er 

llorn'blado poi •· rootwall I 70 1/2 
la.Fw. 

Core. 12 

779 Born'll1ea4o enol•!-· lot upooo4. LonUcula:~ • Ono 11111' 5 50 

710 u. u. ... Jlaac111C 5 10 
jwall la.Fer 
jrootvall 1 70 

1Qer • 

711 •• ... .so. jwall IOilO, 1-1/2 5 
Coro. 10 

712 u. •• In.,.UU. Wall IOilO ,, ... .... , 
Coro. 9 

71.3 Coaroe-cra1ae4 •oao. Cro•-ntnc u. Wall sono. 1 )0 
poaol'o allll. 

horn'b1•u cnot1~. Coro. ' 7114 Bon'b1oa4o poll~. !Jot upooo4, Lentlcular Ono 11111,, 1 25 

715 ... ... u. u. 1/16 leo 

716 u. u, LonUoular 4o. 1 10 
'brenohta1 

717 u. u. Len Ucular 4o, I 10 

711 u. 4o. ... 4o. ' 10 

719 do, 4o, u. ..,, 
' 10 

790 •• u. it-Ucular 
'braaob1D1 

4o. J 10 

791 do. u. ~. 4o, I 10 

792 GruUo. LoaUcnalar ... 1/2 6o 

fable 10 .-Niner!loq ot J!Ptl too -coaU•e4. 

p..,_uto 

M!.aeralOQ 

Porihlto lk'qblo Quarts Ilia-d to Oanet O:CI\lft&lillo 
cr-dto 

Per- 1110 Po~ 1110 Per- lbo Per- ll•o ,.~ lho 
,_ 

l~ lomt laobo loont bello lomt laabot loont hlobo loont laoho ent 

20 10 20 

10 15 )0 

6o 50 I 15 

~·5 12 50 

)0 ' 10 5 II) !l'aoe 1/16 

69.5 t/ • !no• 

)0 llo • !l'aol 

70 70 ... ., 
10 1 5 17 !l'aoo 1/1 !raoo I 

6o leo 

15 l5 I 35 1 
.J 

6o ' 70 I )0 

5 10 ' 25 

65 ' 75 5 )0 fraoo 
10 19 1 I 

6o ' 75 5 35 fraoe 
19 10 1 1 

50 6o 20 !l'aoo 

65 .30 5 

55 70 10 !raoo 
! 

.35 J leo 25 fraoo 

70 6o 10 

65 10 15 !nco 

75 15 

75 15 

65 10 25 ll'raoo !l'aoo 

65 10 , 
20 20 6 10 

Ll th1ua llinoral.• 0\hw lliaenl.o 

) JUneral 
,_ lho Kineral ,_ 
cent iaobol oont 

Jlotlto, !l'aoo. 

lfapoUto !raoo. 
JioUto • !nco. 

do. 0.5 

•• fraoo, 
ICai"Uto. !raoo. 

JlotUo. 0.5 

JloUto. !raoo, 
l(apoU'o fl'aoe. 

JloUto. 1 

u. ' ICai"Uto. !raoo, 
Jlotl,o. 'l'raoo. 
lez71 • !l'aoo. 

JloUto. lrnoo. 
ICai"Uh. <::1 
JioUh. lrnoo. 

ICai"Uh. <1 

Nartlto. 0.5 

BloUto. !n.co. 
ICai"Uto. !l'aoo. 
101'71. I rptal • 

Kartito. !nco. 

~; 

Jio,Uo. th'aoo. 

lho 
1Dohe•) 

1,.,. 

1/'14 
1/2 

1/)1 

I 

2 

' 

~1/2 

[\~ 

~ 
O'J 



!able 2Q.--M1neraloq ot pepatite~-ConUnv.ed.. 

Vall rock .. - .. . '~ ~ 
Pec~~~&t1te 

llblbered 
~exture nuae of pee- f7pe &114 Alteration Jlal.at1on to Shape Internal Mineral.og 

•Ute torat1on vall rock atructure( 1Dch .. ) 
(n.u) Plt~Ciocla .. Perthih Graphic Quart. Muacovite Garnet 'l'o\ll"lllaline L1 thium mineral. a Other llilleral. • 

granite 

Per- Size Per- Sin Per- She Per- Size Per- She Par- She Per- She Kineral Per- Sh:e Kineral. Per- She 
oent lnahe1 )oent lnche1 )cent( no he )cant~ lnohe1 cent inch• )cent lnche )cant( inch•• cant( nahea) cant ( inoheaj 

793 Granite. LeDUoulaz One unH. 1 10 65 110 25 

794 do. do. clo. 1/2 50 30 4o 6 20 Biotite. Trace. 

795 clo. do. do. 1/2 35 45 4o 20 

796 do. clo. clo. 1 20 55 6o 25 

797 - 4o. Lenticulaz One unit. 1 10 70 6o 6 20 
branahi1141 

798 do. Lenticular clo. 2 10 70 6o 20 

799 do. do. clo. 2 10 6o 50 30 

soo do. do. do. 2 10 6o 50 30 

SOl - do. do. do. 1-1/2 15 6o 50 25 Trace 

S02 clo. do. 4o. 1/4 4o 4o 30 20 

SO) clo. do. clo. 1/16 30 50 4o 20 s.. 
So4 clo. lone. Lenticular do. 1/4 30 55 45 15 

branchinc 
0 

805 clo. clo. iJ.enticular do. 1/4 20 6o 50 20 rtrac• 

So6 clo. clo. clo. clo. 1 10 70 6o 20 Biotite. Trace. 

807 do. do. clo. 2 10 65 55 25 

sos clo. ~Lenticular clo. 1 
branchinc 

10 65 55 25 MagneU te. Trace. 

S09 clo. clo. clo. 2 10 75 65 15 

SlO do. Onl. do. 1/2 15 6o 50 25 
Sll do. ~anticular do. 1/4 10 6o 50 30 
1512 clo. lone. ~nt1ou1ar do. 1/2 20 55 45 25 

bran chin« 

Sl) clo. ~Uoular clo. 1/'4 20 6o 50 20 Biotite. Trace. 

Sl4 clo. lone. ~enUoular- 4o. 
branchin« 

1/14 15 65 55 20 

Sl5 do. ~nUoular clo. 1/16 35 4o 25 ~race. 

1516 do. clo. do. 1/S 50 25 v' 25 

1517 do. rr8«Dlar. clo. 1/S 30 45 7 10 25 irrace. 

SlS clo. OYal.. do. 1/2 30 50 4o 20 lrrace. 

1519 clo. enticular 4o. 1 10 70 6o 20 ~race. Biotite. race. 

820 do. do. do. 1 10 70 6o 20 ~race. do. Trace. 



!able 20 .-Nineral,oq of petite• --Con\1-d. 

Vall . rock Pec~~&tlte 
bbw 1114 

~u:ture Nineralog ·-of pe ... !)ope and .&1 teratton RelaUon to Sbqe Internal 
Mt1te forw.Uon wall rook •truct'llre~ 1Rohe•) 

~ounaaline L1th1WII mineral• Other llillerala (Jil.It ) Jll-ctoclua Parthite Grapdo Quarb Nuaoovite Garnet 
crantta 

Per- She Per- She Par- She Per- Sin Per- She Per- Siae Per- She Mineral Per- Sin Mineral Per- She 
cent( iaCIIla1 pcent( iachat )cant( ache )cant( iaoh•• cent~ laoh• )cant~ lache1 )Cent( lachae cent( achee) cent (tache•) 

821 Granite. LnUculu • Oae uaH. 1/'- 15 55 20 

822 clo. 0Ya1. clo. 1/32 50 JO 20 

1123 clo. Irrecuiar. do. 1/14 45 35 1 25 1 20 

~~ clo. OYal. do. 2 10 6o 50 JO 

125 4o. Ioae. Lenticular do. 1 10 65 55 25 

826 clo. 4o. do. Vall •oae. 1/'- JO 1/lE 50 2 4o 6 20 C::l Monad h. Trace. 1/2 Core. 3 10 1 55 2 12 20 15 1/2 

117 clo. do. do. ODe Ulllt, 1/2 35 1/4 '-5 5 20 5 20 "'-1 1/11 ~race Jfoaadta. race. 1/4 
828 do. clo. do. do. 1/4 50 JO 20 6 20 4o. 'l'race. 1/'-
1!29 clo. do. IrrB«Q.lar 4o. 1/14 50 JO 5 20 I 20 j!'race Biotite. 'l'race. 

llJO 4o. clo. i'-•atteular do. 1/2 25 55 10 20 ~ 
1131 do. do. do. do. 3/4 35 1/16 45 3 I 20 Tract. Trace. 

1132 4o. do. OYal. 4o. 3/4 10 65 2 llo 6 25 'l'race. Bio\ite. Trace. co 
M.caetite. Trace. 

SJJ do. do. do. 1/16 6o 24 5 15 1 2 

SJ4 do. Ione. ~.oenUcu1aro do. 1/2 JO 
braaohlac 

55 llo 15 !'ract !rraee. Jlotlte. 'l'race. 

835 do. 4o. clo. do, 1/2 JO 50 4 4o 4 20 ~race. do. Trace. 

1136 do. 4o. do. do. 1/4 50 .30 20 lrrace • 

837 do. Irrecular do. 1/14 20 65 55 16 15 

11311 do. Iooe. eaUeular do. 1/11 45 4o JO II 15 

1139 do. do. entleu1al' do. 1/8 65 20 10 10 15 
braneh1Dc 

ll4o do. eoUcular do. 2 10 70 6o 6 20 

1!41 do, 0Yal, do. 1/11 65 20 1 15 'I' race ~larti te. 'l'raee. 
1!42 do. do. do. 1/4 65 15 20 Trace 

843 do. do. do, 1/8 35 50 4o 15 Biotl te. Trace. 
844 do. IrrB«Q.1ar. do. l/8 70 15 2 15 

845 CoYered vi th do, do. 2 30 144 20 "·5 1 0.5 1/32 c1acial till. 

1146 do. do. do. 1 33·5 45 35 ll 20 0.5 3/4 1 1/16 



fable 2Cl--Mineraloq ot pepatl tee --Continued. 

Wall roclc Pepat1te 
lfuabw 1114 

~exture nue ot per f7pe aD4 .Uteratlon Relation \o Shape Internal M!.neralogT 
•tHe tonation vall rock structure lncbee) 
(n.u) n-ctoclaae Perthlte Graphic Quarts Huaoovlte Garnet Tounaaline L1 thium mineral• Other lllnerah 

granite 

Per- Sin Pez- Sin Pez- Sin Per- Stu Paz- She Pez- She Paz- She Mineral Paz- She Mineral Pez- She 
oen~ 11chee cant lnche1 )cant( lllohe )cent 11lcbe )cent incbe )cent lnch11 )::ent lncbel) cent (inche ) cent (incheel 

847 Rorllb1ellde pehla, lone. Croucu\tiJIC Irrecu1ar Wall ao11e 3 24 6o 50 8 15 '!'race MartHe. 1 
Black Wo114el coare~ra1ned eouth ud Biotite. 4:1 

crantte, ud "eet parte 
1-1/2 )0 ~eee 6 15 -<.1 ICartlte. '1'race. quarhlte. Wall aone 50 

!llorth and thaD 
~·t parta 10 

InteJ'118dl1 te2 79 5 10 5 1/4-5 1 1/4-2 Bel71. 0.2 1/2-1-1/ 
~one. 

te6 ~t-Ie. 3/'4 Intenaed.la 55 15 )0 Up \o Monadte. 7 C17et 
~one. 8 Coluablte-

tantalite. ~ cr7et1 e. 1/8 
Core. 100 

do. ,/ ,/ 

do. ,/ ,/ Allanite. '1'race. 1/'4 

848 Rornb1e11de Clllh • Jot expcee4 Lenticula r. 0111 UD11. 2 55 25 20 M-c~~etite. '!'race. 

849 do. do. do, do. 1 49 30 20 20 

89'J do. do. Irrecular. do. 2 25 54 lio 20 1 

851 do. do • . Laotlcul&J do. 1 35 45 35 20 4:1 
brucbl114 

852 do. do. Lenticular do. 3/4 35 45 7 35 6 20 '!'race BtoUte. '!'race. 
M-cnetlte. Trace. 

853 do. do. do. do. 1 35 45 3 35 6 20 !race 1/32 

854 do. do. O.al. do. 3/'4 lio 45 35 15 <..1 Biotite. 'l'race. 

855 do. ~roncutUJIC Irrecular do. 3 15 65 55 20 M-cnet.lte. !race. 

856 do. Hot expcee4 do. Wall aone. 3/4 10 70 2 6o 5 20 lrrace do. '!'race. 
Core. 5 50 6 50 

857 do. do. O.al. One 11111t. 3 20 6o .) 55 6 20 M-cnetite. '1'race. 1/16 

858 ~ornblencle cneh 
and· crant te. 

lone. !L'nt1cular do. 3 35 1/16 lio 3 30 8 25 do. '1'race. 1/16 

859 llornb1en4e pete • .ot expoeed. do. do. 2 35 45 3 25 6 20 !!'race 1/2 

86o do. do. lrrregular. do. 1 30 50 8 45 3 20 !race Biotite. 'l'race. 
M-cnetite. frACI. 

861 clo. do. O.al. clo. 1/2 70 10 5 20 

862 do. do. i"enticular clo. 1/4 6o 20 20 

863 do. do. do. clo. 1/16 70 10 20 

864 clo. do. do. do. 1/2 50 30 20 20 

865 do. do. •. do. 1/2 20 50 lio )0 

866 do. do. do. ..do. 1/2 50 30 20 20 

867 do. do. do. d~. 1/4 6o 20 20 J(acnetite. '!'race. 

868 do. da, 4G. 41. 1/8 6o 10 30 ~raca. 



lablt IQ.-Mlll!Z'!l.oq ot 1!!PMUee-GeaU•e&. 

Yal1 rook 1'~1'• ..... 
.... ot per f7pe u4 .AlkraUOII Wa\loa \a .. In'enal ~.nv. lllural.OQ .u,. fo...aUoa vall rode 1\ruo\Vtl ...... ) 
(l1. n) n.,tool ... Penbltt 01'1;11111 QuaM• JIQICIOl'lh Otntt !OW'Mliat I4 thl1111 a1ura11 0\ha- a1atral• 

puik ,.... Ill I ,_ Ilia hs- I hi , .... t:!::. ,_ lht ~!::;< lht !:!;< !!UI IClneral ,_ lht KiAtral hs- She 
-te .... -t( llobel Otll' laallt ., 

~--
...... ~--·· c•t{ ~--) Ctll' ball .. ) 

'" lon\1•4• aa•l••· Jet expo~. Lta'lnlal • Oat '11&1, 1/16 TO 5 15 tnoe 

ITO u. u. OYal. "· 1/16 6o 110 10 

•n u. u. u. u. 1/'4 65 15 10 10 !not 

172 4o. 4o. JMaUC11l&l u. 1/16 TO 10 ./ 10 
llruahlaj. 

17} u. u. LtaUcnal&l • "· 1/'4 55 110 10 25 

17\ u. 4o. u. •• 1 30 , llo 10 fhl• 

.7, "· u. u. u. 1/1 , 30 10 10 !not 

176 •• "· •• •• 1/1 llo llo 30 10 !race ltoU'•· !not. 

177 u. "· u. u. 1/ .. 6o 10 10 10 !race 

. 171 4o. u. •• "· 1/1 , 30 10 110 !race JloUte. ifraoe. -- ,;) 

179 lon111•41 pel•lt loDt. "· u. 1/1 , 30 10 10 !:race 
u4 lftllUI. 

110 Bon11111l4t pe1•1t· .. , u:poM4. LeaUoulal • Oat '11&1, 1/1 leo llo 30 10 

Ill ... u. ... to. 1/1 6o 10 30 
' -

112 4o, 4o. to. to. 1/1 leo 30 30 lte,ue. !:race. 

II) u. u. ~. •• 1/1 , 10 10 30 . . .- u. 4o. L&Ucnal&l. u. 1/1 6o 10 30 JloUte. !I'!Ot. 

115 u. u. •• "· 1/1 50 20 10 )0 !race 

116 4o, 4o. 4o. do. 1/1 50 10 10 )0 tract 

1ST 41. do, 41. do. 1/1 6o 20 10 20 

Ill u. 4o. 4o. u. 1/1 50 20 10 30 !race 

119 4o. 4o. to. "· 1/1 )0 50 llo 20 

190 4o, 4o, 4o. 4o. 1/1 50 10 10 30 

191 ... ... u. 4o • 1/1 50 20 10 )0 

192 4o. ... 4o. 4o. 1/2 30 50 leo 20 

19) 4o. 4o. OYal. 4o. 1/1 50 20 10 )0 

~~ ... 4o. LellUoula~, 4o. )/1 leo 21 )0 2 

195 4o. 4o. 4o. ::fl:,er 1/'14 50 17 30 ' roo,wa11 1/)2 6o 10 19 1 
1~er. 



labloiO .--llla!ll"!l.oq ot peUtor-OoaUa-.&. 

Wall rook ..... ,.._u,. . 
~-tv• 111M Gf per f7pe u4 .&ltwaU• l&l.a\loa te ... Intenal lllawalOQ 

•Ute fo..-Uoa. wllroek n~tv.C .... , 
(fl. n) ll_,tooluo l'wthUo k'l;lbl• ~· lllaaool'lto hnet !'~lao L1 thl'llll lliMr&l.l 0~ ldaer&l.l 

lftldtl , ... llso ,_ llso Poz- lho , ... llso ,_ 
:!: ,.,. ~ , ... llso Mineral , ... llso X1nwal hi-- lb .. -· Ita•• oent( ••• ... t( ..... oentC ~·· oent ~~-tC IJo .. t< ~~··· CIDt ladlao• COil\ (laoho• 

~ 

I" len\l .... pel~. .. ,.,. .... L-.Unla • ta.ciiiC 1/ ... " 
., 10 fl>aot 

w&l.llal'll' 
ho'-11 
11911"· 1/}t 75 5 10 Wno4 

197 ... 4o • 4o. ~. t/a. "«> 30 • I 
w&l.l 11911" 
l10twall 
119N'· 1/}t 6o 10 19 1 

191 ... ... ... Qao walt • 1/1 " ~ , 10 ~1 

I 

199 ... 01'01101lUlat • ... .. . 1 30 50 , 10 !not 1/'4 I 

900 ... ., .,. .... ... llallclac 31\ 
vall la,ror 

leo leo .. 19.'! 0.5 1/'4 

hotwall 
lqll". 3/1 TO 10 3/a. 19.~ 0.5 1/'4 

901 ... ... ... Jlaaclac 1 210 a., I 15 0.5 
Wall lqll" 
l10twall t\:J 

lal'll". 1/'4 50 leo 1/1 10 C:.l 

902 ... 4o. to. ORo ..s,. 3/'4 ... )II 3 10 I 1/'4 !'raolfo 

903 ien\l..aopel" 4o. 4o. ... 3/'4 l5 50 3 15 <:.1 
~ anal'•· ' - ... .... Cl"oi-Ub,t ... 4o. 1/l 30 50 ,,. 10 

905 ... .. ,.,. ... ... ~ 1 
wall lqel" 

., 
55 a. 19.5 0.5 1/1 

lMtwa11 
lqll". 1/'4 50 30 li 20 f1>1101 

Ooro. 100 • .,.1. 'l'raoo. 1/ ... 3/a. 

906 Bon\liDI.o pol •· ... ... ta.ciac 1t 15 65 3 10 '1'1"1101 1/'4 '1'1'1101 
vall lqll" 
lootwll 

la,ror. 1/a. 6o 10 2 10 !'1"1101 1/1 '1'1'11011" 

907 Bonllloa4o pol • lou. 4o. ... 0..11d,. 1/'4 30 6o 1/1 10 
1114 cr•l'•· , 

901 Bon1111114o pol I'• ... ... Wall -•· 
,,. 210 65 \ 15 <.1 

la,oJ'8141& • ..... 3/1 ., leo ,,. 
~5 5 )/I ...... 10171. 1.5 1/1'-1 

Core. "«> 

909 Bonlll..Upol I •ou. ... ORo .u. 3/a. 
Mt &I'Mito. 

20 50 1 )II !noo 1/'4 

910 eo.r-cratao4 ... ... ::r~ 3/'4 5 10 I 10 ' 15 llo,Uo. !noo. 
cr•tto. ..... u, • ~I"'ICC • 

• 10\nll .f 
iqll". 1/14 " 35 1/l 10 <.1 treoo 

911 Bon111M41 poll~. .. , llqllo4. 4o. r.:,•r 3/'4 15 ~-5 I 3 3 15 0.5 

twa11 
1/a. ~ "«> 1/1 llli ~ lvor. 



~. 10.-lllntr!l,oq ot peU \!!--otaU-'. 

Vall rook P..-ute 
a-b .. 1114 

ll'uturt 11M! ot pee- f7pt u4 Alt!J'aUOII lal&Uon to Shape Interllal lll.ural.OQ 
•tit! fOI'IIII.t1011 vall rook 1\ruotvt laobtl) 
(Pl.n) PliCioolU! Ptrth1te lk'l;lblo ~b Jluoo'rite Oarnet '1'oul'M11At L1Wu llinel'ala Oth!J' ld.aal'all 

craaf.t! 

Per- 111! ,_ 11 .. ,.~ 111! ,_ list ,_ lhe r.~ I he ·- lht lllntral ,_ I he Jllntral ,.... list 
0111\ laollt )olllt 1aoll• )o!llt laelle )oent 1aolltt )oent taolle )oeat 1ulat llleat 1atllt1) O!llt ~ laoll!l 0111\ lMhel) 

912 Rornbl1114t pel•!-· lot UJlOIM. L111tf'C111l&l • Oat llldt 3/'4 25 6o I 15 <.1 'l'rtot 

913 4o, "· "· Baactac 3/'4 15 1/9 65 I 10 ~race 1/16 
wall l.,tr 
roo,wall 
l.,er. 1/1 75 5 1 20 ~ao• 1/32 Trace 

91'4 "· 4o. 4o. ODeunU. 1/2 55 25 1 20 !fraoe 1/1 

915 do. 4o. • •• • •• 1/2 30 50 1·1/2 20 <.1 

916 ... 4o. 4o • ~lac 1/'4 30 " ) 30 1 1/1 
~lt.,er 
jrootwal1 

1/~ 6o 1.,er. 10 30 !raoe 

917 •.. 4o • 4o. ~iDe 
~i 1., ... 1/'4 26 llo 30 3 llloUtt. 1 
roo,wall 

l.,!J'. 1/)2 50 20 )0 Trao• 

918 4o. ... 4o. ~lac 1/'4 50 20 20 10 1 
jra11 t.,tr. 
rootwall 

~ 

1~r. 1/2 10 6o 3 )0 !me• llloUte. !not. 
A. 

919 4o. ... 4o. C>atunU, 1/"4 21 110 2 30 2 1 

920 ... 4o. 4o • jral1 IOU, 1/~ 70 10 ., '!'race 
lnhN!Clil "' lOll!. 1/"4 '45 20 30 5 1 
Core. 1 5 59 3'4 1 

921 ... . .. ... ~,.,.1 . 1/'4 I 70 ) tl' ., I 

ootwall 
1.,.i-. 1/)2 6o 20 20 '1'1'!0! 

912 ... "· ... ~~IIC 1/1 50 llo 10 1/2 'l'raoe 
wall 1.,tr 
Joo,vall 
1.,er. 1/)2 70 20 10 

92J ... . .. ... ~IIC 1/4 ... 20 .. 20 2 1 
vall l.,er 
rootwal1 
1.,er. 1/'4 55 1'4 30 1 

9~ ... ... ... Ran.r1nc 1/1 I 6o ' )0 2 
wall 1qer - root-11 
1.,!1', 1/)2 19 110 110 1 

.. 

925 u. ... ... Jlaac1ac 
wall 1.,!1' 

1/1 )0 50 ' 20 1 

Interm!4la ·,, .. 6o 1/2 IOD!, 15 25 
Core. 1 10 5 10 

rootwall 
1.,.r. 1/)1. 6o 20 10 



table 110.-Niner!loq ot peetl ,._OoaUa.a.M. 

Vall roolc ~u,, ...... 
~a:ture lll.a.eralOQ - ot per '""u4 .U'eraU011 JlelaUoa. \o ~ In,eJ'II&l 

•t1h to~t1011 vall roak I'TUOturl (IACI!aee 
(71. U) Placioclue PerUI1h Grt;lhio ~" Jlu.eooT1h Ganlet Touraallae U t.hiua ll1nerale Othar ll1aeral1 

CJ"'U11'-

J'a- 11u Per- She h~ 1111 ,~ 11&1 Per- 1111 Per- She ,_ She Xinval Per- She Xinual hr- I he 
Olft' (1zusll4 -+ent( 1Aalall Olft'( AOhl )oen'( Aahll oen'( aohe )oen'C 1uhl )Cift'( ~•ala•• c,n'( Dohll) Clll' (lllohll) 

926 Bo:ra'blea.4• cn•ll • lot apoll4. Llntloulu ODe alt. 1/S " 10 ,.. 1 1/2 !race Moaadte. 1 OJ71hl. 1/1 

927 Horn'bl1A4e peh 4o. lrrtllllV. Jlanc111C 1/2 10 65 1 15 ~1 'fraoe 
aa4 ooane-cra1A~ wall lqer • 
crenlte. rootwall 

lqv. 1/S so 5 1/2 15 <.1 JtoUte. !'race. 

921 ~oro'blende c••h . 4o. !L-ttoular ODe ua.U. 1/4 4o 30 2 ,. 2 1/2 

929 4o. 4o. 4o. Hancta.c 1/4 15 50 ~ 30 5 1/2 
wall lqer 
lootwall 
lqer. 1/&4 6o 14 15 1 

9.J) 4o. do. 4o. ~toe 1/4 .J) 10 50 10 1 
wall lqer 
lootwall 
lqer. 1/}2 75 15 trace. 

931 4o. do. ~t10ul&J" HaDel DC 1/4 30 lw) 20 10 1 Nonulte. 1 o..,.t 11. -1/~ 'brena!aloc wall lqer 
lootwall ~ 
lqv. 1/J2 6o 10 29.5 0.5 Praoe. ~ ..l 

9'$2 do. do. ~Uoular Hanc111C 1/4 30 50 17 .3 1/1 ~·· wall lqer w 
lootvall 
lqv. 1/1 6o 15 ~ 1 

933 do. 4o. 4o. ~cta.c 
wall lqer 

1/S 10 6o ' 29 1 

lootwall 
lqw. 1/94 6o 4o ~ace. 

934 4o. do. 4o. HaA«ia.c 1/4 30 4o a. • I 1 
jwall lqll' 
lrootwall 
lqw. 1/&4 6o 10 • 2 

935 do. do. do. ~ta.c 1/1 .J) l!o ' 15 5 1-1/4 
"all lqer 
~ootwall 

1/94 6o lq ... l!o 'l'r&OI 

936 l1De-IJ'a1DK loa. e. t.a.Uov.lu em ... 1, 1/4 6,3 20 a. 15 2 1/a. trace 1/1 BU71. 1 ~1'71tal 1/4 crao1 ,. ao4 bon 'braoa!al Gt • 
'b1•4• petu. 

937 GruUe. do. Lta.Unlu Hanc1zac 1-1/1 
vall lqe • 

10 1/.32 " ' 15 0.1 1/2 

looWall 
1!1711". 1/2 65 1/&4 15 1 20 lr:rao• 

938 IHornbliAU peh • jlot a:poH4. do. 0AI alt. 1/2 25 " 2 2 5 10 <-1 

939 
-

4o. 4o. 4o. ~lac 3/4 4o ,. 2 10 4 20 2 1/2 !race 
~~1 lqw 

ootwall 
lqn. 1/2 67 1/&4 15 I 5 1 15 !race 1/}2 ' 94o 4o. do. do. em ... u. 1/2 25 6o ia-1/2 1a. 1 



IUlo @-Ninw!lw ot J!!eU tee-CeaU-.4. 

Yall rook p._.u,. 
Juab .. ID4 

lraturo -ot~ 'f7pe &114 .UtoraUoa lalaUon ~ .. Intenal MluralOQ .,u. tor.Uoe vall roak ltnotvl laohee 
(ft. IJ) ftiiCioclall P.nblto lk'aphto Quarts ~'dto O.Z.Ut !0Ul'llal1ao LlWu a1MJ'&ll 0\her lliurN.I 

CJ'&I11 to 

Per- 1111 ,.,... 1111 Per- lho ,.,... 1111 p.,.. 11se J'or- ., .. J'IJ:"oo Bile Kin•al Per- lho Mineral 711'- 1111 
Olllt ta.U )oet la-. )lilt laelal )ont la.U )ont .' ..... )ClOt 1 ..... )lilt , ... ) Olllt lMI!el coot ~~--·> 

~1 Granito &114 .,DI. LlllUoula: • Olao uU 1 
onllliDilo poll • 

15 55 5 5 )0 traoo fraoo 

9112 4o. 4o. 4o. 4o. 3/'4 10 65 3 15 

9"3 GDOhdo cruu~ • do. Crooaouut .. 4o. 4o. 1/1 30 1/) , I 11 I 1/' .. 
9114 Grant h u4 hon •t lzpo114. 4o. JlucliiC 3/'4 20 15 16 15 15 1/1 frao.l 

blen41 pet ... ~all ltqer 
~ootwall 

1/'4 1/32 1/t4 1ft4 lqer. 50 10 I 10 • 0.1 

~5 4o. IOIIIo 4o. ~ar.,el 1<·1/2 15 1/31 6o ' 15 lO 1/1 .. 
~otvall 

1/1 l.,er. 50 10 10 

946 lonb111141 pol• ~· lo\ Gp0114. LIIIUOUlal 1- JlucliiC 3/'+ 30 10 1-1/i 50 itrao• 
llranohla1 .wall 1.,e1. 

,ootwall 
1.,. ... 1/2 50 leo 10 <:1 true 

947 Grutto. lOIII. LlllUov.la1 .JiuclJIC 3/'4 30 50 I 10 ~I'M I 
~all lqer, 
footwall 

-1 

~ 
l.,or. 1/1 6o 1/~ 10 1 10 

941 Bornbl111de cneh • lot upooo4. 4o .• Buclllc 1/ .. 55 15 21 I ~ 
wall 1.,1J 

lroo\wal1 
v 1.,w. 1/16 6o 10 30 lrr-• 

949 
f 

4o. 1/16 do. 4o. llaDcliiC 35 35 IS I 
ltal.1 1., .... 
rootwall 
1., .... 1/)1 6o 9 30 1 

950 do. 4o. do. llaDc1IIC 1/'4 l!o 30 21 2 
wall 111'11 
roo\wal.l 

lAI'er. 1/32 6o 9 30 1 ~raoe 

951 do. do. do. ~IIC 1/1 l!o II() 17 3 
wall 1qer 
rootwall -

la,;rer. 1/614 70 9 20 1 ~ace 

952 4o. do. 4o. JlancliiC 3/1 leo 39 20 1 
wall 1a,;rer 
roo \wall 

lAI'el'. 1/32 6o 19 10 1 

953 Hornblende clle1 •· 4o. 4o. Baactnc 
wall la,;rer 

3/1 45 25 21 2 

rootwall 
lAI'Ir. 1/614 6o 5 34 1 lrraoe. 

954 4o. 4o. 4o. r;:l~:!fr 1/1 l!o II() 17 3 1 I' 
roowal 

1/614 i !'rae• 1AJ'W. 70 9 20 



fa)le lp.--Nlner!loq ot l!!etl te-ooaUaliH. 

Vall rook 
.. 11 .. -

~lte 

~atve liMe ot per f1pe &D4 .&1 teratloa lalaUoa to_ ... IDtenaal. Jl!.aeralog 
•Ute to...aUOil wall rOCik nruotve( ~·-e•) 
(n. n) n-ctoclaee PerthUe Grl!phle ~b NUaoovlte · Gvnet 'roUJ"'Iallae L1 thium Dlinerale Other lliDerale 

~to 
J 

Per- lise ,_ 11 .. re~ lhe ,_ I he Per- 11ae ,_ She fer- She X1neral ,_ She X1neral ,_ She 
ceat laolle1 cent( aohel cent( ullet )cent( ~ .... oent( ..... )cent~ 1achel )cent( ~--.. cent laohe• cent (lnohe•) 

9~ Bnn\101l4e pel1 • lot apoMil LeaUnla~ .Jaacbc 1/16 63 10 15 2 
wall la,re1 

lrootwall 
l~~F•· 1/31 70 10 19 1 

956 ... ... ... BOilctac 1/- 5I 10 10 2 
wall 1~~Fel 
J'octwall 
l~~FVo 1/32 ~ 9 15 1 

957 ... ... .so. IIOilclac 1/\ 50 )0 19 1 
wall 111F8• 
J'oo'-11 

1!1FWo 1/31 70 30 

9,. llenab18D4e peh .so. ... lfuc1ac 
aa4 cr•lte. wall la,rer 

1/2 10 65 a..1f2 15 

J'ootwa11 
~r. 1/2 115 leo 1 15 jrraoe. J1otUe. 'l'raoe. 

959 Bornb1ea4e peh . .so. .so. BuciDC 1 30 1/1 50 a. 20 <1 1/'14 
wall 1~~Fer 
J'ootw.ll 

la,rer. 1/'14 70 1/32 10 1 II) itnot 
96o 4o. .so. ... 0.. 'lalt. 3/'4 '145 llo 2 15 <.1 

961 .so. ... 4o. 4o. 1/1 55 1/16 25 3 1,., o., 1/-
962 .so. leae. ciro .. nU1~~ott- ... .so. 1 30 50 .. 19 1 1/1 

963 .so. lot apoMil. .so. BuclDC 1/'14 ... 10 30 I Noaulte. 1 CJ'71t~. t/a. wall lqer 
J'ootwat1 
~r. 1/31 70 .. 25 1 

96a. .so. .so. .so . . ODe ua1 t • 1/16 50 20 )0 

965 floare .. cralae4 lone. t.eDUcnal .. 4e. 1/1 50 10 v' 30 crllll1 te eD4 llor ,. )raaclllac 
b1•4o &Dehl. 

966 Bonablln4o «1le1 •· lot apoMil. Leatloulel. to. 1/- 10 6o 50 10 

967 4o. ... .so. ... 1/\ , 50 leo 10 

961 ... ... '"al· ... 1/31 6o 10 29 1 

969 .so. ... LeaUnle~ .~ .. 
lra111qw 
roo\wall 

1/'14 10 6o ' • 
la,r ... 1/- leo 27 )0 3 

970 4o. 4o. ... O.e .tt • 1/6a. 10 20 

9n 4o. ... ... =%- 1/ .. 10 6o 30 
reotwl1 

111F8r. 1/6'14 ~ 5 )0 5 



fable 20.--Niner!loq ot p!etu .. -ooaUaucl. 

Vall :rook r..-ute 
lblbo:r -.4 

~u:tu:re ~~ae ot per !7po IUI4 .Alteration llol.aUon to Shape Into:rw J11u:ralOC7 
•Ute fo~Uon wall :rook etruotu:re (lnab .. 
(Pl. u ) Pl-ctoclue Po:rthlte G:raphio Quarts llu1t0ovito Ga:rut ToW'IIaliae L1 thium lline:rall Other llhe:rall 

c:rwto 

Par- Sin Pm- Sin Pez- Siao Pm- She Pm- She Per- She Per- She Xl.ne:ral Pm- She Mineral Per- She 
cent 1nohe )celt lllohe )Cent( nobo )Cent laohll ~ont tache )OIIlt taalle )Oint~ laalle1 cent( hobea) cent (tach .. ) 

-
972 l!onblon41 pol I'· lot upoao4 LonUcula1 • llanc111C l/16 10 6o n I 

jlral1 1qor 
J'ootwal1 
1qe:r. 1/16 55 10 25 10 

913 do. do. do. Vall eone 1/61+ 10 9 20 1 
Core. l/'14 6o 8 30 2 

974 do. do. do. Olle 11111\. 1/32 6o lJ 25 2 

975 do. 4o. do. Banctac 1/2 50 19 JO 1 ' ~all lqer. 
J'ootwal1 
lqo:r. 1/61+ 10 20 

976 do. do. do. One unU. 1/61+ 75 25 
9n do. 4o. do. 4o. 1/16 75 20 5 

978 do. do. do. JfaDclac 1/61+ 10 6o JO 
wall lqer. -

c.n 
J'ootwall 
lqer. l/16 50 20 22 J 

979 do. do. do. Jlanclac 3/8 10 65 ,.. l 
wall lqer 
J'ootwall 

lqor. 1/ .. 50 15 30 5 

980 do. do. do. BaDci~~& 1/2 10 21 ' wall lqer 
J'ootwall 
la,yo:r. 1/61+ 70 2 25 J 

911 4o. do. do. Ranctnc 1/8 10 6o JO 
wall l~~T~r 
J'ootwall 

lqer. 1/61+ 6o 6 30 ~ 

982 4o. do. do. llallctn« 1/2 5 70 24 1 
wall lqer 
J'ootwall 
lqer. 1/61+ 70 n 2 

983 do. do. do. lfanctnc J/8 20 6o 18 2 
wall lqer 
J'ootwall 
lqer. 1/32 70 4 25 1 

984 do. do. LIIIUoula r- B&D«tac 
bruchinc wall lqer 

1/4 10 6o 27 3 

J'ootwall 
lqe:r. 1/ ... JO 10 45 15 

985 ornble:1de cneh 4o. do. BaDclnc 1 20 50 5 20 •10 J/4 !:raet • 1/91 lol')"l. 1 :r7Ual. 1/2 ,._4 tiDO•cratne4 wall lqer 
crutto. lootwall do. 0.3 1/16-1/2 

lqor. 1/2 49.2 30 5 15 5 l/16 0.5 1/61+ Konadto. OJTita 1.1/4-
1/2 

986 do. 4o. ~Uoula:r One waH. 2 15 50 12 .; 5 19.5 15 J/4 0.5 l/32 



tall1al0 .--Miner&l.oq ot pee\U .. -OoaUna4. 

Vall rock Pee-Uta 
IIDibwd 

~axtura ... ot pee- f7pa &114 Al\araU011 JlalaUoll \o Shape Inhnlal. N!.DaralOQ 
•Uta tonaU• wall rock •t'l'Uc\v.C naha•) 
(n.n) niC1oc1ua Par\hUa GraJ!hlo ~-- 11\\.aoTita Go:mat ~ounaalllla LUhl'WII lllineral• Other alaorale 

cranita 

Per- Stu Pal'- She Per- She p...,. She Per- She Per- She Par- She M1naral Par- She M1neral p...,. She 
cant 1nalae )'an~ aohae cant tnahe )lent 1nche )lent laahe Jlall' Dolle• cant !Debet) cant lllalae• cant ~lllchee) 

9117 !Jerablencla pet• ~ •t UJIOIM, X..Uculal 1- Jlall&lDC 3/'14 145 leo II 15 10 1/'4 Trace 1/16 
&114 fllla-cratuc 'branalalll& wall l~e • 
«ND1te. lrootwall 

l~er. 1/'14 ~ 15 2 15 5 1/1 1 1/64 

'" 4o. 4o. do, Jluc1B£ 2 20 50 5 20 10 3/4 'l'raoe 1/64 
wall l~a1. 

I 
Footwall 

lqar. 1/16 6o 15 1 15 10 1/16 trace 1/~ 

989 do. 4o. 4o. Vall lODe, 1/64 75 10 1 15 tract • 1/1 <.1 1/18 
Core. 1/14 llo 29 14 20 1 1 laeyl. 2 ~17•tal• 1/'4-)/1 

990 4o. 4o. Lenticula~ One lllllt. 1/S 145 )5 2 20 traa1 • 1/ .. 

991 !Jorablecle peh~. 4o. 4o. 4o. 3/S 516 .30 14 15 1 1/16 C::::1 1/121 

992 Hornblallcle pah Jolla. Jot axpoaed Lenticular lfaDt;tD& 1/'4 II() .30 2 20 10 1/14 
ud fllla-craiud 'branchtJl&. all la,er. 
cr•H•. Footwall 

l~er. 1/32 n 10 1 15 2 1/32 trace 1/121 

993 4o. clo. 4o. L•Ucular Ou WIU. 1/S 614 10 1-1/2 15 1 1/16 'l'race 1/64 

994 !Rorllb1ncle pah • 4o. clo. do. 1/14 65 20 ., 15 Trac .1/S C::::l 1/121 

995 clo. 4o, 4o. do. 3/1 '145 II() 3 15 tract .1/1 laf71. 3 171\ah 1/'4-1/2 

996 ' 1/14 145 .1/1 1/121 4o. " 4o. 4o, 4o. 35 3 15 'l'raot .C.l 

997 4o. 4o. 4o. lallciiiC 3/4 20 
wall lqer 

145 5 5 3 25 10 1/2 

Footwall 
lqer. 1/14 75 15 10 .C:..l MoDUUe. crr•ta • 1/2 

9911 rtna-crallla4 cr• lh lone. clo. One 11DH. 1/S 55 
~4 hornb1ucle 

25 2 20 '!'rae• .1/)2 Jeeyl, .. I'J'Itall 1/1;..1 

pal II. 

999 or11blancle pel• • o t eXJlO ea4, ~Ucula~ 
branohlllC 

4o. 1/&-1/ 55 25 20 c:::: ~race. 4o. 1 rruat. 1/14 

1000 Plna-crallla4 lone. ~Ucular Vall 1one 1/1 6) 20 10 5 15 2 1/16 <1 1/128 
rrant h &114 hol'Jlo Core, 1 ID 50 4 20 10 3/1 ~race. 1/32 
bl•4e pelu. 

1001 4o. ot apoaecl. clo. One1111U. 1/2 35 145 3 20 Tract 1/4 Prace. 1/64 Jerrl. 1 rr•ta1. 1 
10~ ornbl•cle peh • 4o. 4o. Vall •one. 1/6'14 71 5 15 '!'rae• 1/1 2 1/6'14 

Core. 1/2 29 50 20 1 1/4 jrraca. 1/32 Jeeyl, 3 1')'1\all 1/32-1/1 
Col-'btta-
\alltallta. 1 cryat ~- 1/16 

1003 ruth ud horn- lone. , . 4o. Jaaclll& 3/4 10 55 2 25 <.t ••rrt. 1 17Stal. 1/4 blande pet 11. jwall 1arer 
I ~ootwall 

1qer. 1/S 50 )5 1 15 <1 
loo4 clo, .... ro11cut UJl&. 4o. ~IIC .,, .. , 145 ' 10 5 1/14 

~:!!.!tern 
1/4 61 10 1 ID 1/1 <:1 llo,J'W. 2 



Vall rook 
lbU•-
- ot per tn>e u4 .AlteraUCIIl lelaUoa w ~ Inhl'llal fezturo 
•Ute fo~UCIIl wt.l1 rodt atructuro( laobel) 
(rl. n) rli!Cioolue 

:Par- lise 
0111\ laoUI 

~~- Grutte a4 !Min ·-·· CroaenU1q Lea Uolll.a~ • a.re. 2 
(Co~aUaue4 lllea41 poll•. 

1005 4o. 4o. LeaUn1a~ ~ Oil• lllllt 1/1-1/1 65 
llruoldJIC. 

1oo6 Bonblen41 peJ ~·· lot upoM4 ... 4o. 1/1 511 

1007 4o. 4o. Leat1n1a • 4o. 1/1-1/' ~ 

1001 Bon111ea41 pet 1 4o. L.Unl&~ 4o. 1/1-1/' 55 
M4 tlae-anta• bi'IIII.Chtq 
ar.atto. 

1009 to. loa e. LeaUcula:. ... 1/ ..... 1/~ 'tt7 

1010 4o. lot oqcM4. ~Unlaro 4o. .3/16 55 
brllllclatJIC 

1011 Ronblell4e pel 1 1 lOili. 4o. 4o. 1/'tt 165 
1De-aratal4 ~ 
~d ooar1e-ar&1n 

u •• 
ll 

arllllllte. 

1012 Ronb1•d• pet 1 lot..,. ... I..Unla:. ... 1/'tt 50 
M4 tine-antn• 
cratte. 

10l3 Bonblellde pet 1- lone. LeaUnla: ... 1/'tt 50 
M4 ooar1e-cra11 114 'lll"llllloldJIC 
aran1te. 

10114 Borablellde pet Ia• 4o. l'ot upo1.t. LlllUc:v.l&l. 4o. 1/1-1/'tt 55 
ttae-cratllld 
cranUe, .ad 
ociarle-crata.t 
crantte. 

1015 do. 4o. 4o. 4o. 1/1-1/14 6o 

1016 Hon'lllendl pe11~. Jot upoHd. do. 4o. 3/16 53 

1017 4o. 4o. LlnUnlaz 4o. 1/1 57·5 
'llr.cchlac. 

1011 4o. 4o. LlnUculaz. do. 1/1 ~ 

1019 Hornblende pe11~ do. LlnUc"lllaz do. 1/1 112 
~d tlne-cratn.t bruoh1 ... 
crantte. 

1020 do. lOili. L•Unlaz do. 1/'tt lO 

1021 do. lot IZpOIIdo 4o. 4o. 1/1 50 

1022 Bonblellde peil • do. 4o. Vall lOili 1/16 50 1/~ 
Core. 2 10 

1023 4o. do. 4o. Vall ICIIll • 1/r. 6o 
Core. 

ll-1/&-1 

IUlo 10.-JUnv!loq ot J!!P!U t.-Oeatba4. 

:r..-uto 

ll!.avalOQ 

:Peribite ~r~o ~b ·-'lite hrut !0\U'Ml.tao 
arui'-

J'u- lise Pez- lise :ru- lise :Pu- 11 .. Pez- I he Pez- lise 
)o•t( tuhe )cent( aclae )cent taw• )oent 1Dclae )cent lllclal )c-.t~ itaw• 

, 70 <1 

15 20 <1 trace 

20 2 20 2 1/1 

20 25 1 Trace 

15 JO <1 'l'r.ce 

3.3 20 'l'r.c • frMI 

JO 2 15 'l'rMI 1/16 

.35 20 <.1 !race 

,. 

lO 10 <.1 'l'racl 

29 20 1 'l'r1101 

15 20 <.1 'l'raoe 

20 20 <1 'l'r.c• 

25 J 20 2 1/1 'l'raoe 1/12 

20 2 20 2 1/1 0.5 1/91. 

JO 3 20 5 1/14 0.1 1/16 

lO 2 ao J 15 I 1/1 'l'raoe 1/94 

II() 3 JO 3 20 10 

25 J 10 ao 5 1/1 'l'r.c• 1/32 

ao n 2 
119 3 JO 1 

19 20 1 
50 3 50 

L1 t.hi'UII llinerala 

Min val :ru- I he 
cent( llollel) 

Other .t..z..la 

IC1nval ~ lho 
c-.t (laollea) 

IVJ1, 5 ~·\&1.· 1/1'-3/~ 

... 1 c ~\&1. 1/'tt 

... 9 OJ ;rl\&llo 1/,..1/'tt 

1&1'71. 2 ioi'J'I\&1. .1/ ..... 1/2 

4o. 6 frT•tal• .1/16-1/~ 

... 1 c trT•tal· 1/14 

I 

4o. 2c 1"71\all 1/14 

Jeey1. 2 ior71\all 0 J/14 

... 5 fcr;rl\1111 .1/ ..... 1/2 

4o. 1 or;r•tal 1/1 

Ito Ute. 'l'rece. 

1"~ 

.l 



'!able 10,--Mineraloq ot peeUte-Contbue4. 

Vall rock Pepatih 
JJ\mb er ancl 

!rexture Hineralog nue ot per Type and .Al terat1on Relation to Shape Internal 
•Ute tol'lll&tion vall rock structure inche•) 
(Pl. II) Pl~ioclaae Perthite Gro.ph1o Quarts Mu1covite Garnet Tourmaline L1 thium mineral• Other llinerall 

granite 

Per- She Pe:r- Size Per-o She Pe:r- Size Pe:r- Sin Pe:r- Size Pe:r- She Mineral Pe:r- She Mineral Pe:r- She 
cent centc hche• )cent( nche1 )cent inch•• ~cent inche )cent 1Dche )centc 1nchu cent( ~nch01) cent lnch01) 

1024 Hornblende peiljl, Jot expo•e4. Lenticula1 .Vall lODe. 1/2 II() 2S JO 2 
Core, 3/ .... ~1 2 20 55 2-1112 25 

1025 clo. do, clo. Wall IODI, 1/S 55 10 JO 5 
Cor•. 1/S JO 37 JO 3 

1026 na .. cra1ne4 lone. clo. Vall 1one. J/S 45 25 5 15 20 10 )/S Trace 'l-/)2 

~~~~· P~•~rn Core • . 2 20 110 

1027 do. do. clo. Vall 1one. 1,16 6o 20 ) 15 5 1/2 Trace 1/16 
Core. 10 )5 45 10 )/4 l!e171. 2 171\all 1/ .... J/S 

1028 !Bornb1ancle peh , do. Len t1 culu Wall 10110. 1/S 6) 10 1 15 5 1/S 2 1/64 
~1n .. gra1ne4 era ito branchinc Core. 2 15 JO 4 50 5 1 11•171. 1 ry1ta1. J/S jand coar•..-crain ~ 
cran1te, 

1029 i'Jornblende poll do. do, One unit, 1/2 II() JO 4 20 10 1/2 ~race. 1/16 ,. jan4 t1ne-cra1ne4 
cranite. 

10)0 d.o. clo. clo, do. J/4 35 35 5 20 10 1/2 !race 1/16 

10)1 clo, !Bot expo1ed, Lct1cu1ar do. 1/S 49 JO J 20 Trac .1/16 1 1/94 Be17l. 1 l:rT•tal. J/16 
10)2 do. do. do. do, 1/4 53 25 4 20 2 1/2 Trace 1/16 do. 1 ~eyatal. 3/16 
lOJJ ~ornblende pl11 • do . do. clo. )/S 49 25 4 20 5 1/4 1 1/94 do. 2 ~eyltall 1/lb-1/S 
10)4 clo, do. Lenticular 

branchinc 
do. )/16 39-5 JO J 20 10 1/4 0.5 1/94 do. 1 pryetal. 3/16 

1035 ~ornblande cneh do. Lenticular clo, 1/16 61 20 J 15 2 1/S 2 1/94 Columbit..- 1 Cl71t 1. J/S !aDd t1ne-cra1ned 
an taU to. cranih. 

10)6 do. do. do. do. 1/4 4).5 25 20 10 1/2 0.5 1/UI. Clea.,.1an4 
ito. 1 
B1ot1 to. 'rrace. J/S 

Pol1lllb1 to-
tan tali to. 1ceylt u. 1/S 
Ber7l. 2 l'J'It&ll 1/1&-1/S 

10)7 clo. do. do. do, )/S )4.5 )5 20 10 1/S 0.5 l/12B 
10)8 ornblende cnei• , lfone. ~t1cular- do. 1/2 II() )0 J 20 10 )/4 lrrace. 1/16 ttn .. grainecl cr ~ito, branchinc 

~ coar• .. cra1n ~ 
cranih. 

10)9 ornb1ende cneh Jot expole4. Lenticula: • do. 1/S 6o 15 ) 20 5 1/4 Trace 1/121!. Berrl. 1 cryat 1, J/S an.! the-crahec 
Biotite, Trace. 1/4 crantte. 

loll() Hornblende cnei• jl, lone. J.enticular- H&J1C1ng 1/4 4o 4o 4 1/4 ~ace. 1/16 / 15 5 tn .. crainecl craz ~to. branchinc • wall lqe • 
~d coar .. -grainl fl. ~ootval1 

cranite. 1qer. 1/32 78 5 1/2 15 'l'race 1/16 2 1/l'lS BU'J"l, 1 r71tal. J/S 



!able 10.-Nineraloq of ;peetl h-OoaUIIIle4. 

Vall roclc 1'-..U\e 
Jluaber ID4 

lruture M1neraloe7 DaM ot per f7pe aD4 .&:1.\eraUon Bela t1 on to Shape Internal 
•ttte for..t1on vall rock structure illchea 
(Pl. II) PliiCicclaae l'erthi\e Graphic Quarts Nuaoo'Yite Garnet Toul'll&line L1 WWD llinaral.a Other lliaerala 

p-enite 

l'er- She ,_ Stu l'er- She ,_ She l'er- She Per- She Per- She X1neral l'er- She Mineral p- She 
cent cent( nchea cent( achea cent( nche• oen11( ache• cent.( ache• cent.( nchea cent( nchea) cent (hchea) 

1~1 ~ornblende peia lone. ~Ucular One WlU. 3/1 42 35 4 20 3 1/1 !race. 1/~ Biotite. !race. 1/4 I !Md fine-grained branchtag Chlorite . '!'race. 1/1 I 

cranth. lleJ71. 4 Ol"J'e\al .1/16-1/ 

lo42 do. do. clo_. do. 1/1 51.5 20 3 20 1 3/lE 0.5 1/~ do. 7 Cl"J'e\al .1/32-1/1 

1043 clo. Jo\ ezpoaed. LenUcular Hang1JIC 1/1 53·9 35 15 0.5 1/1 rraoe. 1/~ Biotite. !race. 1/4 vall lqer .le!7lo 0.6 1/16-3/8 J'oo\vall 
lqer. 1/121 15 15 <l clo. 1 Cl"J'e\al 1/1 

loli4 !Hornblude &D•h • do. Lenticular Vall lOne 1/64 71 5 1/4 15 2 
branchtn• Core. 3/1 35 35 3 5 15 10 1/2 j!race 1/)4 lleJ71. 3 r7a\ala 1/1-3,16 

Biotite. !race. 1/ 
1045 do. clo. Lenticular One unit. 1/16 5I 10 1 15 5 1/1 2 1/U. IVJ1. 3 l"J'etala 3/1-1/2 ·-
1<>46 .ornblende peh do. oro. do. 1/16 62 15 3 20 3 1/4 < 1/32 do. 3 l"J'e\ala 1/16-3/} !Md fine-grained 

crantte. 

lo47 llornblande peh . Jot apoaed. Lenticula 
bruch1J1C. 

~ One Wli\ 1/4 49 30 4 20 1 3/lE lrrace. 1/}2 hJ7l. 2 J7etala 1/1-1/'14 !.' .:J 
1041 llornb1ende · gneia lone. ~enttcular do. 1/16 57 20 '14 20 3 1/1 !race. 1/}2 do. 1 l7•tal. 1/1 ~d fine-grained 

cranUe. 

1049 llornbhnde cneh • Jot upoaed. do. do. 1/16 56 20 3 20 4 1/1 lrraoe. 1/}2 Co1-b1\e- 1cl"J'e\ ~· 3/16 
\aatallte. 

1050 do. do. do. do. 1/S 49.5 30 3 20 0.5 1/2 <1 1/}2 Biotite. !race. 1/S 
1051 clo. clo. do. do. 1/S 45 35 2 15 5 1/S <l 1/64 
1052 ~ornblende gneh lone. p;.enUcular do. 1/4 45 30 4 20 5 1/S <1 1/16 hJ71. 1 l78tal. 1/4 ~d tina-grained "ranchlJIC. 

granite. 
-" 

1053 hn.-cratned clo. ~ticular do. 1/S 49.5 30 3 20 0.5 1/16 !race 1/64 u. 5 ~·tal• 3/32-3/1 granite. 
JtoUte. Trace. 1/64 

1054 Rornblaade &Dei a. Jot upoaed. do. do. 1/4 43 30 3 20 7 3/16 Trace 1/}2 do. '!'race. 1/4 
1055 do. clo. do. do. 1/S 55 20 3 20 5 1/4 <1 1/64 
1056 do. do. clo. ' do. 1/4 45 30 25 41 
1057 ornb1ende .cnet••, lone. enttcular- do. 1/4-1/2 30 44 25 1 !race iDe-grained gru te, branchlJIC 

and quarht h. 
·. 

1051 f'tne-grataed do. do. do. 1/4 49 30 20 1 'l'l'ace granite. 

1059 ornbland.e peiu do. do. do. 1/4-1/2 43 37 20 .C:::l !race and quar\11 h. 

106o Hornblende peh~. lo\ upoaed. do. do. /1-1/4 6o 15 25 lfrace C::.l 



!able 20.--Mineral.oq ot peet1 te-CoaUIIIled. 

Vall roclc Pecmat1te 
Jblb .. ~ 

~uture - ot pee- 'f7pe aD4 Alteration llelation \o Shape Interll&l Mineralog 
•Ute fo~Uon vall rock •tructure incbee 
(n. n) Pl~~~;1oclaee Pertbite Graphic Quarts Xueoovite Garnet Tourmaline L1 th1um mineral• Other 1111neral• 

gr.n1te 

Per- Sin Pe:r- Size Per- Siae Pe:r- Size Pe:r- Siae Pe:r- Sis• Pe:r- Sin ) Mineral Per- Siae Mineral Pe:r- She 
cent tache )lent inobe )lent tDobe })ent 1aobe ))ent iaob• ~ent tache l:ent hebe cent laob .. cent (hebe e) 

lo6l Hornblende poi e. llo\ upoeed. LenUcula • One 11111\ 1/8-1/1 55 25 20 <1 !ract 

1062 do. do. do. do. 1/4 45 35 20 C:::l Tract Mlll;neUte 'l'race. 

1063 do. do. do. do. 1/2 JO 50 20 <1 !ract B1oUte. Trace. 

10~ Hornblande pel •• •one. do. do. 1/4 49 25 25 1 'l'r&el Ber;rl. 1 cr;re\al 7/S 
tine-grained cr t-ntte, Coluabl t .. 

fl. 1/4 and q'Q&rh1te. tan\aUte. 1 cr;ret 

1065 Bornblande pel e. ••\ ezpoeecl. eDticular do. 1/'4-1/c 45 
branohinc 

35 20 <1 'l'race Ber;rl. lcr;retal 1-1/4 

1066 Hornblende poi • •one. do. do. 
~d tln ... cralned 

1/2 42 37 20 1 Trace 

cranUe. 

1067 ~ornblende pete , do. Lenticula:. do. 1/S-1/~ 6o 20 20 <1 Trace 
1ne-gralne4 «t"&J He, 
and ctuarsi to. 

1061! Hornblende poi •· Bot expoeed. Lenticula: 1'- Vall 10n .1/8-1/ 51 25 20 4 <.1 Ber;rl. 17 cr;retal .1/S-5/S 
ranching. Core. 3 1 4o 5S 1 do. 3 or;retal • 

Col•bite-
tantal1te . 1 cr;r•t ~. 

r~ 

1069 Hornblende pel • •one. LanUcu1a: • One unit 1/'4-1/i 
~d ttoe-cra1necl 

cran1te. 
.. 

42 37 20 1 <1 Ber;rl. 4 cr;retal .3/16-5/ 

1070 Uornblende enol ja. Not axpoeed. IrrecW.ar do. 1/8-1/~ 69 10 20 1 <l Bar;rl. 5 CrTetal .1/16-3/ 

1071 do. do. Lenticula .Vall sone 1/2 4o 35 25 <1 _<1 clo. 23 cr;r•tal .1/S-1/2 
Core. 6 1 JS 6o l Biotite. Trace. 

1072 do . do. clo. One unH. /2-3/4 35 4o 25 <1 '!'race Iler;rl. 26 eryetal .1/16-1/ 

1073 Hornblende pel• • II one. do. do. 
and tlne-grainec 

1/'4-1/2 44 35 20 1 Trace 

granite. 

1074 Hornblende pelt •· llot expoeed. LenUcul&l do. 3/4 
rancbinc. 

35 45 20 'l'race !race B1ot1 to. 'trace. 

1075 Hornblende pelt • Bone. do. do. 1/4 45 J4 20 1 <.1 Beryl. 3 cr;retal • 3/16 ancl coaree-crab e4 
cruite. 

1076 HonbleDde cneil ~ Bo\ upoeed Lentlculaz .Vall lODe. 1/2 JO 50 20 'l'race Trace llioUte. Trace. 
~cl tlne-crained Marti te. Trace. 

granite. Core. 1 10 50 4o Ber;rl. 2 cr;reta11 .1/16-1/• 
BloUte. Trace • 

1077 Hornblende cr.ei ~· do. Lenticula Wall lOll • 1/'4-1/ I! 45 35 20 <1 'l'race 
rancbinc. Core. 5 <1 7 93 

107S do. do. do. One 11111t. 1/8-1/4 50 JO 20 <1 '!'race 

1079 do. do. Len tlOUl&J • do. 1/4 115 JO 25 <1 !'race 



fule 10.-Nineral.oq of peU te-OoaUuet. 

Vall rook r..,.ute 
JfuabR 1114. 

~u:ture M!.neralog IIUie of per tn>e IID4 .Alteration Jlelat1on to Shape Interllal 
•Ute 1'o~U011. vall rock •tructw-e ~ lll.ahe•) 
(n.n ) ll-ctoclue PerthUe !Jraphlo ~'- Jfu-'rl.te !Janlet TOUl'll&llJie L1 thi\1111 llinerala Other lllneral.• 

cranita 

Per- I he Pv- at .. Pal'- I he Pv- lhe J'el'- lhe Per- lise Per- She Mineral J'el'- She Mineral Pv- She 
cent lll.ohel )cent tache• )cKt( •• )cent I laU.1 cent tache )cent iDChe )eat bu1he1 cent( ~nchH) cent lnohea) 

10110 Bo!'11blen4e pet • •one. t.lUoul&l One unit. 
u4 tin.-cratnec! bruohint;. 

l/s-1/14 55 25 10 <.1 !'race 

cranUe. 

1081 do. 4o. do. do. 1/8 ~ 25 20 1 " .C:ll Be17l. 1 J7dal. 1/8 
ICarttte. ~ace. 1082 do. do. do. do. ~/4-1/2 119 JO 20 1 <.1 do. Trace. 

lOS) do. do. Lenticula~ do. 1/'4 6o 20 20 <1 ~1 Be17l. 6 J71tall 1/s-3/1 
108'4 do. do. 4o. 4o. /s-1/'4 59 20 20 l <1 do . 5 J71tall 1/s-l/'4 
1015 !Rornblc4e cn•h . •ot u:poaa4 do. 4o. /2-)/4 43 JO 25 , !'race do. 3 171tala 3/16-)/4 
1086 do. 4o. LcUcula~ do. /8-l/4 119 JO 20 1 j!'race 4o. 1 J71tal. 3/16 [branohtnc. 

1087 do. 4o. 4o. do. . /s-l/4 6o 20 20 <1 !'race 

lOSS ~ornbleslde cn•h •one. do. do. 1/4 '44 35 20 1 ~1 JloUte. race . fand. tin ... t;r&ined 
Be171. 3 r)'atal• 3/16 t;rani te. 

1089 Hornblende peh • ~ot u:po1ed. ~oentioular do. /So-1/14 49 JO 20 1 C::l 

1Q90 do. do. do. do. 1/4 55 25 20 c!"1 ~1 Jlottte . !'race. 
1091 do. do. 4o. do. 1/2 39 '4o 10 1 j!'race. hJ71. 1 J71\al. 1/'4 
1092 do. 4.o. 4o. all IOU. /8-1/'4 55 25 20 <1 <:1 4o. 1 r)'a\al. 1/ .. Core. 4-5 1 25 74 < 

1093 4o. do. do. 0!11 unit. /4-1/2 '4o 35 25 <1 lfrace. hJ7l. 2 J71tal• 1/'4 
1094 4o. do. 4o. do. 1/2 35 '4o 25 <1 ~raoe. 4.o. 4 J')'ltall 1/S..l/2 
1095 do. do. do. do. 1/"4 45 JO 25 <1 lfrace. 4o. 2 r)'ata1• 1/8 
1096 llo. do. 4o. Vall IOftl. 1,2 J5 45 20 <1 l'race. 

Core. 1 25 7'4 ~ace. 
1097 do. 4o. do. One 11111t. 3/'4 15 65 15 20 <1 ~aoe. 
1098 do. do. do. do. 

I"' 
1/'14 ..... 35 20 1 k'race. 

1099 do. do. 4o. do. 1/2-3/'4 4o 39 2o 1 race. 

1100 do. do. t.enuCIIll.,.j do. 1/4 '44 30 25 1 rraoe. hJ7l. 2 J71tall 1/"4 bruchiDC 

1101 4o. do. Lctloul.&l. do. 1/4 '145 JO 25 <1 !'rae• _,14ote. !race. 
1102 do. llo. 4o. do. 1/4 49 JO 20 1 froeoe ••171. 1 J71tal. J/16 
llOJ 4o. 4.o. LenUcula1 do. 1/"4 '44 35 20 1 branchint;. 

11~ do. do. LentlculaJ. do. 1/8 '46.5 JO 10 ' 0.5 



Vall rook .. , ... 
UM ot pe~ !Jpe AD4 .&1 taratlcm lelatlon \o Shap. Internal ~utura 
•tUa torat1011. vall roak •truotva iDQbal) 
(n. II) rl-ctoclua 

Per- She 
cant 1aolla 

1105 !onllllllda pai ~. lot upoeed. Lllltlcul&l .lfanc1JIC 3/'4 JO 
tvall 1qer 
~ootvall 

1/16 67.5 lqar. 

1106 clo. clo. do. OnallllU. 1/'4 119 
1107 1'1a~cra1ned lone. do. BanciDC 1/'4 50 

crani ta .... borz ~all 1.,er 
bllnda paill. jrootvall 

1.,ar. 1/32 72 

1101 clo. clo. LlllUculaz One Wilt. 1/8 '44.5 
branebiJIC. 

1109 do. 4e. clo. do. 1/16 n 
1110 clo. do. LaoUcular do. 1/16 61 

1111 clo. do. LanUculu 
~ruch1nc. 

do. 1/S '45 

1112 Ror11llluda cnah • ~ot upoeed. do. do. 1/8 50 
lll"j Ronblenda pah I on a. ~Dticular clo. 1/2 )9 

~4 t111~cra1Ded 
crallite. 

1114 do. do. ~UOuliU' do. 1/32 74 
~uolliDC• 

1115 do. do. p.lllticular do. 1/16 72 

1116 4e. do. do. IAIIctiiC 3/1 20 
all 1.,ar. 
l'ootvall 

l.,ar. 1/64 8'4 

1117 lfornbllllda pah . ' ot axpoud. clo. llanc111C 1/2 15 
vall l.,ar 
l'ootwal1 

l.,ar. 1/~ 85 

1118 ~ornbllllda pah lone. Lant1cullll ., 011a unit 1/16 78 
~4 t111~CI'a111ed h"uch1nc. 

cranue. 

1119 ornlllande pah1 • lot upo1ed. Lalltloullll • Jlallc1nc 3/1 • !all lqer 
;rootval1 

1.,ar. 1/32 13 

1120 do. clo. O'flt.l. Olla Wl1 t. 3/8 39 
1121 clo. clo. Lantloullll clo. 3/1 59 

llranob1JIC. 

1122 do. clo. Lanticullll • JIIUic1IIC 1/8 20 
~all l.,ar 
footwall 

l.,ar. 1/16 II() 

tabla p--Nlnaraloq of pet1 tee -CanUaued. 

P..,.atlta 

N1naraloe7 

Partbita Graphlo Quarh MuiiOOTih l)arnat 'l'ounaalina 
crantta 

Pez-o Sin Paz- SiSI Per- Sin Paz- She Pez- Si~e Paz- She 
)Dent 1aeba )Dent~ lncba )oant 1 lnolla )oant 1Acba )Cant !Debe )Cant 1 1Deba1) 

115 '4 15 10 3/4 'l'raca 1/~ 

15 2 15 2 ' 1/'4 0.5 1/1~ 

35 3 15 1 1/S Trace 1/6'4 

JO 3 15 5 1/S Trace l/16 

10 1/2 15 1 1/16 2 1/f!A 

"jj 2 a> 5 1/'4 0.5 1/1~ 

10 1 15 2 1/'4 

15 15 2 

JO 2 20 5 1/2 

25 1 15 '4 15 2 1/8 

'45 3 15 1 1/4 ~race. 1/~ 

10 3/4 15 1 1/16 .C.] 1/~ 

10 15 3 1/8 

6o 3/4 15 5 1/4 

15 1 1/64 

4o 1-1/2 4o ' 5 1/8 

15 !race 1/64 <l 1/~ 

5 15 2 1/1 ifraca. 1/64 

6o 3/4 25 7 1/'4 

15 2 1/6'4 

'45 1 15 1 1/4 <l 1/1 

10 l•l/2 20 1 1/'14 

6o 19 l 

a "jj 2 

L1 thi'W:I mineral• 

Hineral. Pez- She 
cant I thebe• 

Other 111nerall 

Mineral Paz- She 
cent 

1
,inch11) 

J.eyl. 1 CJ71tal. l/16 

-

t\:) 

~ 



Vall rook 
-.ber 1114 

~u:ture - ot per Tn>• &114 Alteration Relation to Shape Internal 
•Ute tor~~~at1on vall rook •truotve 1D.oh .. 
(Pl. !I) 

1123 Borablende pet •. lot ezpo .. d. ~Ucular Banctnc 1/'14 
vall lqer 
rootvall 

lqar. 1/6'14 

11~ do. do. do. One ult. 1/32 

1125 do. 4o. 4o. Buctac 1/'14 
vall lqar 
roo tv all 

lqer. 1/fJ+ 

1126 do. do. do. JlaDc1ac 1/2 
vall laTer 
rootvall 

laTer. 1/32 

1127 do. do. do. One wdt. J/11 

11211 do. do. do. do. l/16 

1129 do. do. do. Baac1DC 1/11 
vall lqar 
rootwall 

lqar. 1/32 

1130 do. do. do. Hanctac 1/'14 
vall lqer 
rootwall 

l.;rar. 1/32 

llJl 4o. do. do. Hanctac 1/11 
wall laTer 
IJ'ootwall 

1/32 lqer. 

1132 do. do. do. Baac1nc 1/11 
lfalllqer 
rootvall 

lqer. 1/32 

1133 do. do. u. Wall IDU 1/fA 
Core. 1/32 

11311 do. do. OYal. One unit. 1/16 

1135 do. 4o. Lenticula~ . do. 1/11 

1136 do. do. do. do. 1/11 

113T Bsnblende peit • Joa,e. do. Irrecv.lar One ua,it. 1/4 
aa4 tine-craiu~ 

graaih. 

11311 do. do. do. Laat1culaz. do. 1/11 

1139 Hornblende gneiu. do. Irrecular. do. 1/16 

1140 do. do. do . do. 1/'14 

1141 do. do. OYal. do. 1/4 

table 10.-Nineral.oq ot peUtee-CoaUaud. 

PepaUte 

Pl-ctoclaee Perth1te Graphic ~b Jluoo'fite 
crantte 

Per- She Per- Stu Per- She Per- She Per- 11•• 
oent 1nohe lsen1L fJIOMI cent h.che }:en~ nohe1 cen.J. .... 

6o 10 2T J 

T5 5 111 2 

"5 2'14 .. JO 1 

11 50 JO J ,, ... 
6o 19 20 1 

15 50 JO 5 1 

6o II JO 2 

JO JO JO 10 

TO ... 25 1 

10 6o 2T J 

6o Jll 2 

JO 50 u 2 

TO II 25 1 

10 6o 2T J 

TO 4 25 1 

10 50 40 <1 

6o 10 25 5 

110 20 
JO 20 49 1 

6o 10 JO 

50 20 JO !race 

~.5 JO 5 15 0.5 1/11 

1411 JO 20 2 1/'14 

6o 20 5 20 

T5 10 J 15 

511 25 ... 15 I' 
,,, 

T5 10 2 15 
. . -- ---- - · L__ -- --

J11uralOC7 

Garnet 'rouraali.Jle 

=~ 
st .. 
nche• =~ 

She 
aohee 

-

<1 1/P 

'l'race 1/614 

L1 th1um mineral• 

111neral Per- st .. 
cent 1aohe• 

Other ld.Jierall 

Mineral Pe:r- I he 
cent (tach .. ) 

!1ottte. 'l'race. 1/11 

~.:; 

,-":"-, 
,..~ ~ 



!able 20.--Mineral.oq of pepat1t .. -CoD\1Dued. 

Vall rook P-.aUte 
luabwaa4 
u. ot pe.... or,p. aD4 .&lteraU011 :a.J.a\lon to s~ Internal ~uture N!.neralOQ 
Mt1h to~t11111 vall roalt nruotve 1Dohee) 
(n.n) n.,tocla .. Pertbih Graph1o ~b Mueoovih Garnet 'roul'llaline L1 thiUID minerale Other mineral• 

f 
crllnite 

Per- Sin Per- Sin Per- She Per- She Per- lise Per- Si .. Per- Sin Minaral Per- Sin Mineral Per- She 
cent ilaobe p&Dt ilaobe pent lDohe pent lAobe pent lDcbe )cent lnche ~ent lDohet) cent lDchee cent (inch .. ) 

1142 Hornblende cnel e. lot upoeed. Letlcula: • ODe IUilt 1/2 50 35 2 15 

1143 do. do. OYal. do. 1-1/2 45 35 15 I 20 

lllt4 4o. 4o. IrrecuJ.ar do. 1/'4 75 10 2 15 5 1/'4 

1145 do. 4o. f-Uculazo. 
branohlnc 

do. 1/4 50 25 15 6 15 10 1/4 

11116 4o. 4o. LeDtlcu1a • do. 1/1 50 20 3 10 5 20 10 1/4 

1147 4o. 4o. Letlcul&J 4o. 1/4 56 25 15 6 15 3 1/1 1 1/128 
branchiAC 

1141 do. 4o. 4o. Vall •one 1/8 51·5 25 2 15 1 1/1 0.5 1/94 
Core. 3/'4 10 5 1/1 30 55 1 

11'-9 4o. do. Lenticula • 0118 UD1 t 1/16 72 10 2 15 3 1/4 

1150 do. do. do. Vall aone 1,1 II() 30 l 20 10 1/4 
Core. 10 30 55 5 1 Beryl. 2 jcryetal . 1:.1/2-

3-1/4 
1151 Coaree-«ralned lfone. do. One Wllt. 1/1 45 35 3 15 5 1/4 Trace l/12J 

«J"&nlh and :· ~ 
hornblende pelt~. 

1152 4o. do. do. H&JICinc 1/1 
"all laTer. 

II() II() 3 15 5 1/4 

Pootwall 
lqer. 1/94 1'4 15 1 1/125 

1153 Hornblende cneh~. Hot upoeed L8Dtlcular Bang inc 1/1 
branchinc. wall 1~~,Ter. 

footwall 

II() II() 1 15 5 3/1 '!'race 1/12J 

1~~,Ter. 1/94 1'4 15 1 1/121 

1154 lrine-crained loDe. Lenticular Banclnc 1/1 II() 43.5 1-1/2 15 1 1/2 0.5 1/121 
~:'"ani te and horn wall laTer 
fblende gneln. Pootwall 

layar. 1/6'4 so 5 1/2 15 '!'race 1/121 

1155 Kornblende cneh • Rot U:F08ed. ~entlcular Bancinc 3/1 25 45 2 20 10 3/4 
~ranchi1141. wall l~~,Ter 

Pootwall 
layer. 1/64 79 5 1/4 15 1 1/121 

1156 do. do. ~entlcular llanclnc 1/16 ~·5 35 
wall laTer 

2 25 5 15 1 1/'4 0.5 1/121 

J'ootwall 
l11,7er. 1/64 14 15 1 1/128 

1157 do. do. ~etloular> One unit. 1/2 15 
~ranohtnc. 

50 llo 5 20 15 1{'4 <. 1/32 

1151 do. do. Lenticula:. 4o. 1/4 55 20 2 25 

1159 do. 4o. do. do. 1/1 65 15 3 20 'l'raot • 1/11 

116o do . 4o. ,..Dtlcular-
branohlnc 

do. 1/1 59 25 3 15 1 1/1 lrrace 1/1 



Vall rock 
Jfullber ed 
- ot pee- T7Pe and Alteration Relation to Shape Internal !l'exture 
.. ute formation vall rock atr~.tcture lache•) 
(n.n) nactocla•• . 

Per- Sin 
oent loohe• 

1161 Bornbl end• pel 1. !lot expoeed. LeDUoula • One uni\ 1/14 65 

1162 do. do. do. do. 3/8 6o 

1163 do. do. do. do. 1/8 70 

1164 do. do. 1'-•nUoular Bane inc 1/2 30 
branchinc wall aone 

rootwall 
lqer. l/6a. 75 

1165 do. do. Lenttoula; .Wall lOIII 1/16 6o 
Core. 3 15 

1166 Hornblende pel 1 Ion e. do. 
and i-raaih. 

do. One unit. 1/8 62 

1167 Pine-crained do. do. do. _]/8 50 -granne and hor•- --
blend• ~•11•. 

1168 do. do. do. do. 1/16 69 

1169 do. do. Le!!ticula~ Wall aon • 1/'4 53 
branching Core. 3 

1170 l!ornblande gnel11. !lot expoaed. do. One uni\. ll8 50 

1171 'Rornblende gnei1 • !lone. 
and fifte-irainec 

LentioulaJ . do. 1/2 30 

grant h. 

1172 do. do. UntioulaJ t- lan«iD& 1/4 35 
'branohi114 .vall la.•• . 

roo\val1 
... . lqer. 1/64 75 

Core. 3 

1173 Hornblende gneh • •,. !lot expoaed Lentiolll&J One unit. 1/8 69-5 

1174 do. do. Len\iculaJ Wall cone. 1/1 6o 
branching. Core. 2 7 

1175 do. do. Lenticular One uaH. ~/4-1/2 sa. 
1176 do. do. do. do. /4-1/2 44 

1177 do. do. Irrecular. Wall . aone. 1/2 53 
Core. 8 1 

1178 do. do. do. Wall aone. 1/2 35 
Core. 1 <.1 

1179 do. - do. do. One tmlt. 1/2 4o 
Fracture 
filling. 3 2 

1180 do. do. jLenticlllar One unit. /8-1/4 49 
1181 ~ornblenile peh Jon•. jtcticular 411 /11-1/4 45 

jluld fine-crained 'bruchinc 
crantte. 

!able 20.--Mineral.oq ot P!et1 tea-CoaU•ed. 

p..,_ute 

Jl!.neralOQ 

Perth ita Graphic Quarts Xuaoortte Garnet Tounaaline L1 thiUII llinerala Other 111Aeral1 
granite 

Pel'- She Pel'- lise Pel'- Size Pel'- Sise Pel'- She Pel'- She Xineral p- I he Kineral Pel'- She 
)cent lache• )cent( 1noh81 )cent 1ach•• )cent lnohe )cent lDOhei )cent 1Dohe1) cent (lnobe•) cent lnohea) 

10 ... 25 

10 1-1/2 30 

15 1 15 !'rae• l/9l 

50 1 20 5 1/14 

-
10 3/4 15 !race 1/}2. lfrao•~ 1/121 

20 2 15 5 l/1E 
38 45 2 1 

20 2 15 3 1/4 !'rac1 1/128 

_!5 3 -- ·- 20 - 5 1/4 - - - - .. -- ~ - -.- . ........ _ ·-- -. . - ·--· 
' 

10 1 20 1 1/16 

25 1 15 5 20 2 1/8 
10 14 80 10 3/14 

20 3 20 10 1/a. 

50 8 15 5 3/8 . <1 1/64 

4o 5 15 10 1/4 <.1 1/94 

15 10 1/94 !race 
45 5 45 10 3/4 Ber71. 1 ~71t&l 1 

15 2 15 0.5 1/'14 <1 1/32 

20 20. <1 !race 
50 43 <1 Beeyl. II c ~tale. 1/4-1 

25 20 1 !'race 

35 20 1 

25 20 2 <1 
30 66 13 

41 20 4 <1 
15 85 <.l 

4o . 10 19 1 <1 

58 II() <1 1eey1. II ~ey•tall .1/4-1/2 

20 30 1 <1 

33 20 2 !l'rac& 

I 

[\~ 
r .~ 
c.:n 



~ . . 

Vall rock 
a.bllr a4 
liMe ot pee- !7pe aD4 .UteraUon Relation to Shqe Intel'D.Al. !future 
•Ute fortnat10D vall rook etruoture taolle1) 
(Pl. II) lliiC'loclaee 

........ 
' Per- She 

cent 1nohe 

1112 Bornlllade peilje· Jot upoeed. LenUculal ' Vall lOR .1/1-1/ llo 
llraaoh1nc Core. 6-1 2 

111) do. do . Irr&«Ular One UD.it, 3/"4 25 
111"4 do. do. Lell\taulal do. l/"4 "43 

brancht II«. 

1115 Roralllad.e gnet1 ~ loRe; do. do, do. 1/" 43 
aad t1ne-cra1nec 

craatte. 

1116 Hornblende cutu. Jot e:r:po eect. LenUcular do. ~/4-1/2 15 
. . --

1117 do. do. Vall sone 1/2 10 do. 
Core. 6-1 

•~ 110 l!ornblellde peh llolle. Irr&«Ular. Vall sone, 1/16 62 
and tine-crailled Intll'llecih~e 

1/1 crantte. lORe, 35 ~' :' 
Core. 

;.: 1119 ~orllb1aade peh • jlot upoeect. Lattnlar Vall lOili 1f:51/ 44 
Core .• <1 

1190 ~oaree-crainect lolle. do. Cue Wlit. 1/2 "' JO. 
P-ant te and horn 
jb1ende gne181, 

~orllb1en4e cneh • 1191 ~t ezpoeed.. Lenticular do. 1/2 42 
branch1D«, 

1192 do. do. do. do. 1/2 35 

1193 ~ornblende glleh , lOili, do. Vall soae. 3/1 50 
lrbe-gratnect cr• ~t .. nterwediat 
jla4 c-ne-craill ~ son e. 1 15 

craatte. Core. 8 

1.194 ~ornblende cn•h • do. Leottcli1ar ODe utt. J/16 118 

1195 do, do. do. d.o. 1/S lie 

11«]6 do. do. do. Vall lODe, 1/1 59-5 
Core. s 

1197 BorAbleade peh ~ IOAe, do. fall solle. 1/S 6o 
and f1ne-crai!lle4 Core. s 

graatte. 

11911 do. do. do. lfall sone. 1/S 59 
Col'e. 3 10 

1199 do. do. Lenticular Vall lOili 1/2 . 118 
lbranchtnc. llterwed.tat~ 

II() SOAe. 1 
Core. s 

1200 do, do, do, One uaU. 1/4 62 

!able 20.--Nineraloq of J!!PUtee --CoR\lDu4. 

Pec-ttte 

Mlneralog 

Perthtte Graphi"o ~h Nuecov1te Garnet 'rouru.ltne 
crantte 

Pe:r- Stu Pi.:r- She Per- She Pe:r- She Pe:r- She Pe:r- She 
)cent tnche )cent lnohe )cent 1Dohe1 )cent (be .. .nt be he )cen~ ache e) 

Ito 20 ...:::1 
5 93 ~ 

"45 JO <1 

. 35 20 2 '!'race 

35 lfrace.· 20 2 '!'race 

57 25 3 .£1 

611 5 20 2 <l 
15 15 

' 
20 15 3 1 

30 25 ' 20 !race 
100 

~ 20 1 <1 " 
6o <1 

·, 
50 20 <1 !race 

-
37 20 1 !race 

44 20 1 !'frace 

20 5 20 10 1/2 !race 1/64 

25 5 10 35 ·:,, 
20 80 

30 20 2 ""ace. 

30 3 20 J 1/S !trace 1/32 

20 3 20 0.5 1/8 ~ace, 1/64 
6o I Ito 

~ 2 15 !'race 1/16 Trace lJ64 
8 6o !race 1/"4 

' 
20 2 20 0.5 1/4 0.5 1/)2 
50 5 35 5 1/2 '!'race 1/32 

-· 
30 5 20 2 1/" . <1 1/32 

10 5 30 20 2 !race 1/32 
10 s 90 

15 1 20 J 1/8 '!'race 1/32 

L1 th1UIII mineral• 

Mineral Pe:r- She 
cent 1Achea 

l c 

.... ....... --

Other a1nerale 

Mineral l'e:r- She 
cent lDchee) 

Be17l. 2 ~l'Titall • 1-6 

., 

Jer;y1. 1 c ;yetal. 3/4 

Bel')'l. 22 r71tall 1/t'Y-1/2 

R-tlte. Trace. 
Be171. 3 rye tall 1-1-1/2 

do. 2 r7at'ah 1/32-1/1 

Jtotite. !-:race. 1/2 

\ 

. . 

I 

f.\:) 
,;) 



Yal1 rook 
lfuabw •d 
DUe ot pq- f1pe &D4 .&1 tera\1011 lel.aUon \o Shqe Interllal ~uture 
•Ute fon.t1011 vall roak. atructve (luhee 
(Pl. II) Plectocl .. • 

Per- I he 
oent lnohe• 

1201 raoralllende pail~. lot ezpoH4. IrrecuJ.ar One unlt )/1 )9 

1202 do. do. IADUcnala1 .Vall soae 1/'14 50 
Core. 5 5 

120) do. do. 4o. OuunU. 1/ .. leo 

12011 do. 4o. 4o. 4o. l/16 56.5 

1205 4o. do. 4o. 4o. 1/16 55 
1206 4o. 4o. Lent1cu1u Wall soa1 1/~ 50 

br&IUihhc. Dtll'IM4lat 
It 1/~ sone. a.. 

Core. II · 

1207 4o. 4o. L•Ucular One llldt. )/16 leo 

1208 ~ornb1ende peh lone. 4o. Vall aOile. 1/1 ~., 
~ t1D .. cra1ne4 ateraediatt 

crutte. a one. ,, .. 25 
Core. I 20 

1209 ~orablellde «n•h • ot expoaed. 4o. Wall aone. 1/1 .., 
Core. 

1210 4o. 4o. [lcUoular 
branch inc. 

One unit. 1/~ 5) 

1211 do. do. ~tlcu1ar Vall aGile. /~1/2 15 
Core. ~· 2 

1212 do. do. do. Wall .one. 1/2 JO 
Core. 

121) ~ornb1ude ~·h lone. 41. One unit. 1/lt 6o 
~4 ftne-sralned 

cranlte. 

1214 ornblende cn•h • ~t lltpoMd, 4o. 4o. )/8 ~ 
1215 do. 4o. 4o. do. ,,. leo 
1216 ornb1ende peh 4o. do. 4o. )/II .., 

~d cranth. 

1217 ornb1ende cn•h . 4o. 4o. Wall .one. 1/16 ~ Core. 1/2 

1211 4o. 4o. 4o. One unit. 1/~ II() 

1219 do. 4o. 4o. jval1 ..... 1/2 15 

Core. 
1220 · do. do. (oel~Ucul-

tn"anollln«. 
One 1111lt .. , 15 

12?.1 4o. 4o. ~tlcular do. /llt-1/2 35 

tallll 10,-Jiiner!l,oq ot petl tee--ConUDUeCl. 

P..-ute 

Jl1ural.Q17 

Perthite IJrtr;lblo ~-- 161eoonte hrut foul'Mllae 
cranite 

PIJ'" She ~:;( lise Pll'" I he Per- as •• Per- lise Per- I he 
)oent( Inoll~t ... )oent ••••• )oent( . ... )oat ..... )cat lllcMI 

leo .. 10 1 1/~ .C.l 1/94 

'jO 1-1/1 10 lfrao• 1/'14 fraoe 1/94 
35 6o !rrao• 

)5 1 15 ~ao• 1/'4 !race 1/614 

20 ' 10 ' 1/1 0.5 1/94 

10 ,, .. 10 5 1/1 .C.1 

25 ' 10 5 1/1 <1 1/94 

10 5 20 10 1 I 1/ .. 
leo 6o 

)0 5 10 10 1/ .. <1 1/614 

'jO 5 10 5 1/1 0.5 1/)1 

10 ) , - )5 'jO 1 
leo I )5 5 1/~ 

25 ' 11!1 10 1/lt ~race 1/)2 
100 

1'5 .. 20 2 1/~ ifrac• 1/16 

59 ~ 1 <.1 
)0 <] 

II() 5 10 
100 

10 1/2 lfrace 1/)2 

25 15 5 15 

II() 10 15 

35 ~ 25 

JO ' 14.5 0.5 1/614 

25 
JO ' 1'5 
leo 10 10 

6o 10 15 
2 91 

65 10 

leo 15 ..C::1 

--

Ll\hl1111 lliurale 0\ber lliaerall 

Jlinwal ,_ lise Jlineral ,_ lise 
oent (bolla•) oat inola••> 

••171. 1 0 ~·tal. 1/1 
BlotUe. ~aoe. 1/~ 

4o. ~aoe. ~~~cl,, hl71 ... 0 ~·tal•. 

JlapeUte. true. 1/'16, 

Biotite. !race. 1/~ 

Chlorite. frace. 1/4 

Macn•Ute. trace. 1/16 

do, trace. 
H-Uh. '!'race. 

JlllcneUte. trace. 1/16 

JlerUte. !race. 

4o. <1 
Biotite, Trace. 

MacneUte. !race. 

MarUte. lt'race. 

r ~ 
~ 



!able 1!),--Mineraloq of P!etit .. -Con\in'Ud. 

Yall rook Pepatlte I Jfullber cd 
~exture M!.neralocr I - ot peg- T)rpe aDd Alteration Relation to Shape Internal 

aat1te fo~t1on vall rook structure inchea) 
(Pl. II) Plt~«ioclaee Perthtte Graphic Quarts Kuacovite Garnet Touraatlne Lithium lllinerale Other llillerale 

granite 

Per- Sin Per- Sin Per- Si11 Per- Sin Per- Si11 Per- Si11 Per- She Mineral Per- Sill Mineral Per- She 
cent~ illohe• )cent( inche1 )cent( ~nche1 )cent~ lnche1 )cent( in ell• cent inohe )cent~ 11lche1 cent (inch••) cent 1nchea) 

122? Quarts •onsoni t1 lone. Lenticular One uni • l/S 6o 20 20 !l'raca '!'race Ma,:neUte. 'frace. 
branching. 

1223 do. do. do. 1/4 4o 4o 20 <1 do. <:1 

1224 do. do. do . 1/4 55 25 20 b-ace 'fraee do. rr.ce. 
~ 

1225 do. Lenticular do. 3/4 20 55 
. 

10 25 Trace Martite. !'race. 
Biotite. !Nee . 

1226 do. llone. Lenticular Vall aone • 3/4-1 10 70 15 20 Trace . Mart it e. Trace. 
branch in&. Biott te. '!'race. 

' 
Core. 100 

1227 do. Lenticular One unit. 3/4 25 50 20 25 Mart1te. Trace. 

1228 do. Lenticular do. /2-3/4 25 55 20· !race do. Trace. 
[branch in,;. Biotite. '!'race. 

1229 ~rtz aonzoni te None. 
~d hornblcde 

do. do. /'4-l/2 20 55 25 .0::.1 Ma,:neti te. <1 

gne1aa. 

1".SO ~rh aonsoni te do. do. 3/4 50 25 25 do. <1 
Blotlte. '!'race. 

1231 ~0. Jlone. rr.,;ular. do. /4-1/2 35 45 20 <1 ~ace. do. !race. 
Ma,:nett te. Trace. 

1232 ~omble!lde gneil • ~ot expoaed. p..enticular- do. /&-l/4 50 JO 20 ~race. do. 'trace. 
~ranchtnc. Btoti te. !'race. 

1233 ~rh monzon1 te l JLen t1cu1ar do. /4-1/2 JO 55 15 <. <1 MartHe. <.1 
1234 do. , None. rregu1ar. Wall zone. 1/2 15 6o 25 <1 do. <.1 .. Coluablt~ 

Core. 100 
tan tali te. 10 cry" ala. 

1235 do. do. do. One unit. 1/4 20 55 25 Marti te. <.1 
1236 ornblende t:neia • ot expoeed. Lenticular do. 1/S 6o 15 . 25 <.1 Magnetite. Trace. 

Biotl te. <1 
1237 do. do. do. do. 1/32 sa 5 1/2 15 do. 2 1/16 
1238 do. do. rr.,;ular. Vall zone. 1/32 so 5 1 

~ do. '!'race. 1/~ Core. 6 10 JO !race 1/16 'frace 3/S ~>race. 1-1/2 do. '!'race. 1/16 
B1!71. 3 rye tall 3/'14-1-1,' 
a-rlkite 2 CJ'78t ~~. 1/S 

1239 do. do. do. One unit. 1/64 78 5 5 15 Biotite. 2 1/64 
124o do. do. do. do. 1/32 75 10 15 do. <1 1/32 

Co1ud1t~ 
tantallte. 1 CJ')"It 1. 1/8 

1241 ~o. do. ~nticular do. 1/2 30 55 35 3 15 ~ace. 1/8 Blott te. <1 1/32 
1242 do. do. rregular. Vall zone 1/32 50 JO 20 do. !race. 1/16 Core. 3 6o 4o ~·ldte. 1 CJ'71t t-I· 1/8 



'l'ab1e 20.--Mineraloq ot P!p&t1 te~-;Conttnued. 

Wall rock Pe,t;lll&t1h 
lflmbv eel 

~exture -otpec- Type and Alteration Relation to Shape Internal Mineralogy 
•Ute tormatlon vall rock atructurel lnche1) 
(n. n> Plecloclaae Perthlte Graphic Quartz Muacovite Garnet Tourmaline Li thi ut1 mineral• Other mineral• 

granite 

Per- Sin Per- Size Per- Siu Per- She Per- Siu Per- Sin Por- Size MinertU. Per- Stu Mineral Per- She 
cent lnche1 )cent 'nehe )cent( net. )cent inche1 )cent inehe )cent inehe )cent lnchu) cent lnche1 cent iDChdl) 

12113 F.ornblende gnei1 • Not expoeed. Irr~«Ular. Wall . lOili 1/16 75 5 20 Trace 1/6 Biotite. Trace. 
Core. 100 

1244 do. do. Lentlcul&J South end. 1/2 6o 20 3 20 Trace l/&11 "&glllti h. Trace. 1/11 
branching. llorth end 1/64 sll 15 BloUte. 1 1/611 

Core. 2-1/2 6o 4o 

. 12115 do. do. Lentleul&l One unit. 1/611 611 15 BloUte. 1 1/3? 

12116 do • do. do. do. 1/8 70 15 5 3 15 .C..1 1/611 
.. 

1247 1/16 1/8 do. do. Irr~«U1ar. do. so 5 1 15 !!loti te. <1 .. 
Martlte • l'race. 1/16 

12118 do. do. do. Vall zone. 1/8 65 20 10 8 15 4(1 1/16 Biotite. race. 1/2 
Core. 100 !'race 1/611 

1249 do. do. 
· ~ , 

Lenticular One unit. 1/11 70 15 6 15 trace. 1/11 '!'race 1/611 

1250 io. do. do. do. 1/16 75 15 5 5 10 rraee 1/16 C::l 1/611 

1251 do. clo. clo. clo. 1/16 so 5 1/2 15 <.1 1/611 Blott te. <1 1/32 
~ I' 

; 
1252 clo. do. do. do. 1/32 75 10 3 15 <1 1/611 (; 
1253 do. do. clo. Vall 10111. 1/16 75 10 5 "3 15 Trace 1/16 

Dhl'llediat~t 

~ace 1/8 1one. 1 30 50 3 20 !!loti te. 'l'race. 1/2 
' Core. 25 75 do. Trace. 2 

1254 poaree-~ained lfone. do. One unit. 1/16 75 10 2 15 do. C::1 1/32 
!"~anita and horn M~~g~~etl te. Trace. 1/32 Jblende gnelu. 

1255 ~ornb1encle cn•ll • ~ot expoeed. do. do, 1/8 55 30 3 15 race. 1/16 T'race 1/611 

1256 do. do. do. do. 1/11 55 30 ~ 5 15 <1 1/611 Marti h. <1 1/64 

1257 oaree-grained lion e. OY&l. do. 1/S 65 
jrrani te and horn 
lende «neiu. 

20 10 5 15 race. 1/16 Biotite. ':'race. 1/16 

1258 do. do. rr~«U1ar. do. 1/16 70 15 1 15 ,. race. 1/16 <:1 1/611 

1259 clo. do. do. clo. 1/8 55 30 20 5 15 1 1/8 rrrace 1/611 

126o do. clo. ~ntteul&l' do. 1/16 70 15 3 15 <1 1/32 
~ranching. 

1261 clo. clo. rre«U-1&r. clo. 1/8 65 20 10 5 . 15 race. 1/8 tt'race. 1/32 

1262 ornblende cneh • ~ot up?lecl. entleular Vall zone 1/8 70 15 1 15 rz"aee. 1/32 <1 1/64 
Core. 1-1/2 75 5 2 20 race. 1/16 ~race. 1/3~ 

1263 clo. clo. do. One unit. 1/S 70 10 1-1/2 20 <1 1/611 

1264 4o. do. entieul&l' do. 1/8 50 30 3 20 <1 1/16 
Jlranchinc; 

1265 do. do. "ent1cu1ar do. 1/8 50 30 5 5 20 <1 1/611 lllotUe. !race. 3/S ., 



Wall rook 
lfiDiber 1114 

~:X~':.) nueotpea- f7pe aDd .UteratlOD hl.aUoa to Shape Interllal. 
•tHe tormatioa wall rock nrootllre ~ 
(Pl. II) Pl~Ctoclale 

Per- She 
oent lllohe 

1266 Jine-cra1ne4 lone. 1.-aUcul.a • Oae ualt 1/1 62 
crard te and hor1 
b1ende peiu. 

1267 Coar .. -cra1ae4 4o. 4o. r.rau •one. J " crani te and borJ Iaten~e41a e 
blell4e peiu. lOne. 1-1/2 )(\ 

Core. ' 1261 Rorab1ende gaeh~. lot expoHd. IrrecuJ.ar One UDit 1/'4 45 

1269 Hornblende gaeil 
and &rani h. 

~ lone. Cro11cutt1nc do. do. 1/1 6o 

1270 Hornblende ,rnde~. !lot expoeed. Lenticular. do. 1/'14 J5 
1271 do. 40. I rrecular. do. J/4 49 
1272 do. . . 4o. Lenticul&J. do. 1/ .. 6) 

127) do. do. LeDticul&J do. J/'4 49 
branohioc. 

1274 do. do. do. do. 1/4-1/2 5I 
1275 do. do. do. do. /&-1/'14 65 
1276 do. do. Lenticul&J do. /&-1/4 65 

1277 do. do. do. 4o. 1/4 ~ 

1278 do. do. Lenticul&J do. 1/4 45 
branohioc. 

1279 !Hornblende cneh 
j&nd fine-grained 

lone. J. Lenticular do. /!--1/4 90 

«J"&Di te. 

1210 ~ornbllnde gaeh do. do. do. /4-1/2 110 
land quarts . aoo-

lOIIi h. 

1281 do. do. Irrecular. do. /2-J/4 J5 
1282 do. do. o~.enticular do. 1/2 15 

1283 do. do. ~rrecutar. do. 1/4 35 
1284 Rornblende peh • lot expo11d. fl'&nt1cular do. ~24 20 

1285 ornbhnde cneie None. enticular Wall 10ne 5-12 )0 
~d quarh aon- ~ranching. 

1onite. 

Core. 6 1 

table 10.-Mine:r&loq ot peetl t .. -eoauau4. 

Pepatlte 

ll!.uralOQ' 

Perthite Gr&Jihio ~\a lllleocnte Garut To\U'IIal.iJle 
cranite 

Per- Sin Per- ~~he p- Sin Per- She Per- She Per- 1~~~. )oent iaohe >cent( ache )oent 1Dohel >oent lDohe >cot 1Dohe >cot 

10 2 15 ' 1{14 !raoe 1/12 

50 )0 ' 15 2 1/'4 

20 I )0 jlo ' !J"Ue 1/16 
15 15 

Ito .30 ' 15 

15 ' 15 <1 1/)2 

50 15 <.1 <1 

)0 20 <1 !race 

15 20 2 <1 

)0 20 1 trace 

20 20 2 <1 !race 

15 20 <1 <1 

15 20 <1 <1 

25 20 <1 <:.1 !race 

J5 20 Frace '!'race !race 

5 5 

J5 25 <.1 !race 

IIC) 25 '!'race 

65 5 20 Trace 

45 5 20 Trac • 'l'I'&Ce 

6o 70 20 

50 6o 20 I' race 

15 14 .:; j'l'race 

L1 Udum llineral.1 Other 111Deral1 

) JC1neral 
,_ She Mineral hi--
cent iaohe• cent 

lltoUte. <1 
Mllcnet1 te. !race. 

do. <1 

Martite. Frace. 

Martlte. <1 
Biotite. !race. 

Martite. <:.1 

Biotite. <1 

Martita. <.1 

!loti te. <1 
MecaeUte. <1 

do. lrrace. 

Biotite. Trace. 
Mepetite. C:::.l 

Suareldt1 . Trace. 
(t) 

:Biotite. ~1 
N&f:Detite. <1 
Biotite. Trace. 
MecneUte. '!'race. 

She 
1Dcll .. ) 

1/14 
1/1 

1/1 

! 

"~ 
r 
~ 



lflulber ud 
nua ot peg­
matite 
(Pl. II) 

1286 

1287 

1288 

1289 

1290 

1291 

1292 

1293 

1294 

1295 

1296 

1297 

1298 

1299 

1300 

1301 

1302 

1303 

13o4 

1305 

1Jo6 

'fable 20.--Mineral.oq ot pepatite-Con\inuad. 

Wall rock Pe&~~~&t1 ta 

Type and 
tor~~~&tion 

.AJ. teration I Relation to I Shape 
vall rock 

Internal lrexture I M!.neralog 
structure(~nch .. ) !------,-----,------,----.,-----r------"T-----,------------,,--------------l 

Pl!!f:1oclasa I Perthi te I / 

Hornblende gnahill lone. 
and quartl aon-

IIOni te. 

~h aonsoni tt 

do. 

do. 

do. 

do. 

!Hornblende pail 

do. 

4o. 

~o. 

do. 

do. 

do. 

~ta aon11oni te 

~0. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

lone. 

4o. 

do. 

i»ot u:poead. 

do. 

do. 

do. 

do. 

do. 

do. 

Gre.ph1o 
granite 

Quarts Muacovite Garnet 'l'ou:naalina L1 thium minere.la Other llllllere.lt 

Per- I She I Per-' She I Per- I She I Par-I She I Per- I SheJ Per-i Sin I Per- I She I Mineral 
cen td inche~)cent( 1nche~)cant(~noha~)centqtnchaapcen t01ncha )cent~incha~ )cent( incbee 

Lenticu1:tRortheaa14-6 I 15 
branching. branch. 

uthw .. t /4-1/2 45 
branch, 

do. 

LanUculaJ 

Lenticular 
branching. 

Lenticular 

do. 

do. 

do. 

do. 

Lenticular 
branching. 

!Lenticular 

do. 

enUcu1ar 
~ranching. 

rregular. 

~nitcula,r 

Onl. 

rracu1ar. 

~nticular 

do. 

do. 

do. 

vall sona. 
pouthwaet 112-24 1 
branch 
core. 

Ona unit.l1/2-3/41 45 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do, 

do. 

1/4 20 

1/2 15 

1/4 30 

/&-1/'41 38 

3/8 49.5 

3/8 6o 

3/16 59 

3/16 53 

1/4 I 52.5 

1/8 

3/S 

l/2 

2 

1/2 

l/4 

1/4 

48.5 

54.5 

4o 

55 

65 

55 

55 

6o 

50 

65 

65 

35 

30 

35 

55 

65 

45 

42 

30 

25 

21 

25 

25 

30 

30 

45 

25 

15 

25 

25 

20 

30 

20 

so 

85 

4o 

20 

'l'rua 

35 

15 

5 

15 

20 

10 

12 

8 

12 

8 

20 

20 

69 

20 

25 

20 

25 

20 

20 

15 

20 

20 

20 

20 

15 

15 

20 

20 

20 

20 

20 

20 

15 

<:1 

~race 

lrraca 

lrrace 

2 

2 

0.5 

<1 

<.1 

Trace 

Trace 

0.5 

Trace 

Trace 

!race 

0.5 

0.5 

Trace 

<1 I 1/32 

Per- L She I Mineral I Par­
cent(~nchea) cent 

Map,Ute.l <.1 
Biotite. <1 
M.«naUte. 'rra.::<J. 
Biotite. !race. 

BioUte. 

4o. 
tl.artite. 

<1 

<1 
<1 

Biotite. I < 1 
Marti te. Trace. 

Biotite. I Trace. 
Martlte. Trace. 

Biot1 te. l'rrace. 
Ma,;neti ta. Trace. 

Biotite. I Trace. 

do. I Trace. 

Magnati ta .1 Trace. 

Marti te. I Trace. 
Bioti h. Trace. 

Mapati ta.l < 1 
Biotl h. Tr,.~e. 

do. Trace. -I do. I Trace. ~;.~., .. ,~~ .. tl te. Trace. 

·· · · du. · 'rraca. 
· ·Biotite. Trace. 

Magneti ta.l Trace. 
Biotite. Trace. 

MacneU '-·1 Trace. 
Biotl_ta. !race .. 

do. l'rrace~. 

MapaUta.l Trsce. 

Sin 
1Dch .. ) 

1/16 
1/4 

1/4 

1/4 
1/32 

1/2 
1/16 

1/2 
1/'4 

1/4 
1/16 

1/32 

1/16 

( ­
[~ 



lflmbllr 1114 
DaM ot pec­
•tUI 
(n.n > 

1)07 

1)01 

1309 

1310 

1311 

1312 

131} 

131~ 

1315 

1316 

1317 

13111 

1319 

1}20 

1}21 

1322 

1323 

1324 

1325 

1326 

table 10.-Nlnaralw ot J!!Ptl te-Oo11UII1MCI.. 

Yall rock r..-ute 

f1pe aD4 
tonat1011 

jl\eraUoa I lalat1on \ell Shap. 
vall roak 

Internal lrexture 

lt1'l\Ctura C111che1) I · 1 1 1 1 1 1 1 1 I 
llactoclala Perth1 te Gr.pdo 

crwte 
Quarts Nuacortte 

N1uralOCT 

Garut !'ourul1ne Lith1ua aiurala 0\her 111Daral1 

Quarts .ansonU4. lone. 

4o. 

4o. 

4o. lone. 

4o. clo. 

4o. clo. 

clo. do. 

clo. 

4o. 

clo. lone. 

4o. clo. 

jQuarta •on., n1 te 

clo. lioae. 

do. 

do. 

ornb1ende gneh• !one. 
Fd quarts aon­

aon1te. 

ornblende cne1a... 

do. 

clo. 

clo. 

Lent1cu11 One uni\11/16 

LeaUcul 4o. 1/2 
'braaoh111C 

LeDUcu1a.. 4o. 

Irrecular 

OYal. 

LenUcul&J 
braachlzag 

OYal. 

4o. 

4o. 

do. 

clo. 

1 

1i2 

3/~ 

2 

3 

Irrecutar.! Yall sene~ 3 
Core. 

LeDUcul.arj. Wall aoatj. 3 
Core. 

lrrecular.l One llllU. 

4o. I 4o. 

OYal. 4o. 

Irrecular.l.ilaaterD 
part. 

Ya1tana 
part. 

~ 

3 

~ 

6 

ltenUculart One Ull1t.l 4 
jbrancld IIC. 

jLaaUcular do. 

rr~ar.l Wall 
IODio 

Core. 
4o. 

2 

2 

2 

~ot apo .. d. ~UcularlWal1 acne.! 3 

Core. 

clo. 4o. One uaU. I a. 

clo. clo. do. 3 

clo. clc. clo. 2 

Par-I 11ae I,_ J She I Pe:r- !Staal r- J She LPa:r- J lhel Pe:r-1 She I Pe:r- J She I Mineral 
cent (lnda~tqtnohe~)oent(~nche~)oentqtnchelj)oantqtno~)ont~1aohe;)eentqtnchet 

75 

leo 

35 

20 

~5 

50 

32 

leO 

~5 

6o 

6o 

55 

20 

6o 

50 

6o 

55 

25 

43 

6o 

65 

65 

10 

35 

50 

62 

35 

35 

50 

~ 

llo 

35 

25 

)0 

llo 

25 

JO 

25 

JO 

llo 

4o 

35 

20 

20 

~ 

3 

4 

6 

25 

leo 

35 

)0 

25 

10 

20 

15 

15 

15 

15 

15 

20 

15 

12 I 15 

11 I 15 
100 

10 

II 

II 

1~.5 
100 

15 

15 

15 

)0 

15 

20 110 19 

10 

20 I 

JO 

25 

10 

2 

15 

15 

35 
100 

15 

100 

15 

15 

15 

10 <1 

10 a. lfrac•~ 1/4 l.rrace.l 2 

P- I She _I X1naral 1'­
cent(jlllchee~ c-.t 

llapeUte.l <.1 

4o. 1 <1 
JtoU te. rtrace. 

llacDet1te 

clo. 
Jtot1te. 

<.1 

<1 
3 

She 
taohal) 

1/16 

1/16 
1/2 

1/1 

1/16 
1/16 

lflllneU h. < 1 1/16 
JtoUte. Trace. . 1/1 

llapeU te. Trace. 1/~ 
BtoU te. '!'race. 1{4 

clo. J 
Mao!eUte. '!'race. 

4o. I '!'race. 
BtoUte. '!'race. 

BtoUte. I 0.5 

JtoUte. 

Martita. 
B1oUte. 

<1 

<1 
<1 

B1ot1 te. I 'l'rece. 
Ch1or1 te. 'l'race. 

JtoUte •. i'race. 

Jfacnet1h.l 0.5 B1oUte. 0.5 

llapeU h. '!'race. 
B1ot1h. Trace. 

1/1 

1/1 ~l.'~ 1/16 
1/1 • 

2 

1/14 
2 

1/16 

1/2 

1/2 
1 

1/2 
1/2 

B1oti h. l'!'raee. 
M114;DeUte. 'l'reee. 1/2 
Ba17l. 5 rTetlolell/2-3/4 

Chlorite. '!'race. 

BloUte. l 1 
llapeUh. 1 

Jeey1. 3 J7ata11~2-l/2-l 

BloU te. I '!'race. 
~eUh. 'l'race. 

4o. 'l'race. 

JtoU te. I 'l'rece. 1/2 



!able &--Mineraloq o! pepati tea --Continued. 

Vall rock Pepatite 
Jruabw c4 

'l'utura - .or per 'n>• and .&lteration llelati on \o Shape Internal MiAeralOQ 
•Ute !ot"lll&tion vall rock 8tructurl( nch .. ) 
(ll. II ) llacioclaaa Perthtta ~raphio Quarh Muacov1te Garnet Tourllalina L1 thiw:1 mineral a Other lliJ!.erala 

granite 

7er- She p~ Size Par- Sin Per- Size Per- Sin Par- Sise Per- She Mineral Par- Sin Mineral Par- Sise 
can( nchaa can( nchaa can( nchaa cant tneha )::en( r.;chea cent tncha ):an~ ncb .. cant 1nchaa cant (1nchee)J 

1327 Hornblende t;neil!l. Jo\ expoaad. Lant1CU1al • One Witt 5 ~1 30 20 20 !!'race 1/16 J 3/S Marti h. <.1 1 
I 

13=" do. do, Lenticula~!- do. 2 59-5 18 ~ 10 6 20 2 Jla€Dati te. 0.5 
branching. 

1329 do. do. tan t1cu1al • do, 6 ~3 35 25 10 20 Trace 1/~ do. 2 1/2 

1330 do. clo. Irr'«'!1ar. do. 1 64.5 20 10 12 15 0.5 1/S Biotite. '!'race. 1/4 

1331 clo. d.o. clo, clo. 1 59-5 20 5 2 15 5 1/4 Mat;neti te. 0.5 1/2 

1332 clo. clo. do. d.o. 3 6o 25 15 d.o. Trace. 

1333 d.o. d.o. do. Hanctnc 
"all lqer. 

5 4o 45 15 

rootwall 
lqer. 1/4 79 5 15 Biott ta. 1 1/S 

1334 d.o, do, Lantioula~ One .mH. ~ 6o 25 15 15 'l'raca Magnetite, '!'race. 

1335 do. clo, OYal. do. 2 44 II() 30 15 Trace 1/S do. 1 1/S 

1336 do. d.o. Lenticular clo. 2 53 JO 15 15 '!'race 1/16 d.o, ' 1/4 

1337 do. d.o. Lenticular do. 1 6o 25 15 15 clo. '!'race. 
bruchtnc. '. \ 

13311 do. clo. lt•ttcular do. 2 50 20 JO <1 clo. Trace. 
' 1339 4o. clo. Irrecular. clo. 1/~ 45 35 25 20 Trace 

13ilo do, d.o. jLenuc.:ular 4o. 3 
!branching. 

45 II() 30 15 Magnet He; Trace. 

1)41 do. clo. LanUculaz Banctnc 3/~ 35 115 10 20 Trace Btott te. Trace. 
~all lqar. 
roo\val1 

la7ar. 1/ll, 25 20 55 Trace do. Trace. 

1311,2 d.o. do, LanUcular 1- Ooa uU. 2 50 JO 10 I 20 <1 1/32 MagneUta. Trace, 1/16 
branchtnc. 

1343 d.o, clo. Lenticular do, 2 50 JO 20 20 Biotite. Trace. 
Magnetite. '!'race. 

1)44 clo. d.o. Irrecular. clo. 1 65 10 15 do. Trace. 

1345 d.o, clo. Lenticular clo. ll 30 50 5 20 Trace Bicttte. 'l'roce. 

1)46 clo. d.o. d.o. do. 2 50 30 10 20 Macn•ti'•· Trace. 

1347 4o, clo. Irrecu1ar. d.o. 3 55 30 20 s 15 :at~tih. '!'race. 1/2 
Magnetite. <1 1/2 

~ · 

1348 do, clo. OYal. do. ll 6o 25 15 12 15 d.o, <1 1 

1349 clo. d.o. 11-anUcular d.o. 1 .20 45 20 I 35 ifrac• Trace d.o. 'l'raca, 

1350 d.o. d.o. Irrat;':llar. d.o. 2 75 10 15 Trace d.o. Trace. 

1351 d.o. clo. Lanitoular clo. 4 45 II() 20 s 15 Trace 1/S 



table IQ.-Minor&loq ot peUteo-coaU ...... 

Vall rock Pepatito 
lflmborlllcl. 
liMO of poro f7po aDd Altoratioa JlolaUoa to Shape Interllal. ~u:turo ll!.aoralocr 
•Uto fonatioa wall rook: •truct\lro lDchoo) 

(11. II) Pl-ctoclue Porthi\e !Jraphlo Quart. MUiooTih ~t 1'0Ul'llal.111e L1 Ul1 1111 llinoral. • Other lliJI.oralo 
p-anite 

Per- Siao Per- Sin Por- lho p- lise Por- Sho Por- She Por- Silo Mineral p- lho Mineral Per- lho 
con( nchoo cen1( nohol con1( nolloo oon1( noho• oont locho ~),-1( llchOI cenlt nohoo can I( ~ehol) cent (illohoo) 

1352 Rorublacl.o poi •· ht oxpoeocl. rrocular. Ono unit. ~ 64 20 5 6 15 lfacaotlh 1 1/2 

1353 cl.o. •ono. Crououtt1114 Lenticula • cl.o. 2 6o 10 2 20 Ji~h •• ~aco. 1-i/l
6 

aco. 

1354 cl.o, ht oxpo•ocl.. cl.o. cl.o, ~ 10 15 5 • 15 trace 3/~ lfacnotlto 'l'raeo. 1/~ 

1355 cl.o. cl.o, Irrocular Vall IODO ~ 50 35 25 10 15 ~1 
/ 

Jlotito. <.1 
goro. 100 JlllcDotUo <.1 oro. 100 

1356 do. cl.o . do, Ono 'tllllt. ~ 43 4o 30 12 15 Jiotl to. 2 1 

1357 Hornbleacl.o poi • CrouCIIlttlnc do, do. 2 6o 25 15 15 lfacnotlto <.1 1/16 
aad querh aoa- JiotHo. !raco. 1/S 

lOili h. 

1358 Hornblende «D•i •· cl.o. cl.o. cl.o, 1-1/2 75 10 5 1 • 15 ~1 1/32 llapotlto troco. 1/S 

1359 do. do. Laatloula:. cl.o. 1-1,12 55 25 1 4 20 cl.o. <1 1/4 

136o do. --- NC!t a:poMcl.. Onl. do. 1-1/2 75 10 ~ 2 15 lfacnotlto trace. 1/4 1!. Biotite. !race. 3/8 
" 1361 do. •ono, Croucuttin.t; LonticulaJ • do. 1-l/2 55 20 1 25 trace ~eUto 'l'raco, 1/S 

_,lcl.oto. '!'race. t' 
I"' 

1362 Quarts llODIOni tl , do. cl.o, cl.o. 3 45 35 10 6 20 '!'raco 1/64 Macnotlto 'l'raco. 1/4 

1363 Horablondo «DOll •· •ot a:po aocl. do. ~~an«tac 2 65 20 10 12 15 Blotlto, treoo. 1·1/2 
wall 1qor 
!J'ootwal1 

6o lqor. 3 25 15 Macnotlto trace. 
BloUto. 'l'raoo. 

1364 do. cl.o. Ono UD1 t Ono unit. 1 74.5 10 15 cl.o. o.s 
lfacnotito '!'raoo. 

1365 do. cl.o, OYal. cl.o. 5 55 35 ~ a 15 do. 'l'raco. 1/32 

1366 do. do. cl.o. do. 1-1/2 55 30 20 s 15 B1oUto, fraco, 1/32 

1367 do. CrouautUac Irrocu1ar. do. 2 65 20 5 12 15 MacnoUto 'l'raco. 1/~2 
Biotite. frac..,_ 1/ 

1368 ~rts IIIODIODi te, do. LlllUoulaz. cl.o. 2 4o 45 25 10 15 Magnetite. <1 1/16 
Biotite. 'l'raco. 3/S 

1369 do. do. do, Wall IODO. 3 6o 25 10 12 14.'5 cl.o. 0.5 1/8 
Macaetito 'l'raco. 1/8 

Core. 100 
1370 do. do. LODUculaJ Ono UDit, 1 70 15 '5 1'5 cl.o. 'l'raeo. 1/32 

branchiac. BioUto. 'l'raco. 1/32 

1371 do. L011Uculaz do. 2 55 30 20 12 1'5 \'raco 1/'4 Mat;neti to 'l'raco. 1/4 
Jlotito. !raco. 1/4 

1372 do. Mono, do. do. 2 6'5 2'5 1'5 • 1'5 trace 1/4 lfa«noUto \'raco. 1/4 
Biotite. '!'raco. 1/4 

1373 do. do. do. 1 65 20 '5 5 1'5 Ma«noUto 'l'roco. 1/4 
Biotlto. 'l'r,.co. 1/16 
Chlorite. '!'reco. 

1374 do. sto. do. 1 55 23 2 20 2 1/16 Ma«aoUto '!'race. 1/2 



!able .--Mineraloq of :pepat1 tea 

Vall rock Pec~~~&Ute 
llullber eel .. 
- ot pe.- T7pe and Alteration Relation to Shape Internal !rexture Mineralogy 
MUte fon.tlon wall rock structure inch .. ) 

(:Pl. II) Plac1ocla•• Parthlta Graphic Quarts Muacovite Ga.rnat Toul'llalina L1th1-w:~ mineral• Other mineral• 
granite 

Per- She Paz- Size Pez- She Paz- Size Pez- Siae Per- Sin Per- She Mineral Paz- She Mineral Per- She 
cent i!lche )::ant cent lnche )::ant inch a )cent lnche )::ent lila he )cent inch••) cent inchea cent inch .. ) 

1375 Quarh ao1111oni t1 • lllone. Lenticula • One waH 1-1/2 65 20 5 15 Trace 1/1 Macnetl te. Trac~t. 1/4 

1376 do. do. Lentlcul&J ifal1 IOD . 2-1/2 30 50 30 12 20 Trace 2 Biotite. <:1 1/2 
branchinc Core. 100 

1377 do. do. ln"CCllar One ualt, 3/4 75 10 5 15 Magnetl te. 'l'race. 1/S 
Btotlte. Trace. 3/S 

1378 do. do. O-ral, do. 1-1/2 65 20 10 s 15 '!'race 1/fA do. Trace. 1/4 ; - Magnetite. Trace. 1/16 

1379 do. do. Lentlcul&J. do, 1-1/2 65 20 5 15 do, 'l'race, 1/32 I 

1380 do. do. do. 3/S 69 15 15 1 1/16 -
1381 do. do. do. 1 70 15 5 15 Trace 1/16 Marti te. «::1 1/S 

1382 do. Lentlcul&J do, 1-1/2 6o 25 7 5 ~5 '!'race 1/32 Biot1 te. Trace. 1/2 
branohinc. Magnetite. '!'race. 1/4 

1383 do. Hone. Irrecular. do. 2 6o 25 3 20 s 15 :Biotite. Trac<>. 1/4 
~ 
...,_, 

Martita. <1 1/16 

1384 do, do. Lentlcul&J, do. 1 70 15 2 15 Magnetite. '!'race, 1/16 

1385 do. do. do, 2 70 5 15 5 15 do. '!'race, 1/32 

1)86 do, lllone. do. do, 2-1/2 20 55 30 25 Marti h. !race. 1/4 

1387 do. clo, do, do. 2-1/2 20 55 10 25 do, Trace, 3/8 

1)88 do. Irregular. do. 1 65 20 10 12 15 do, 'l'ra.ce. 1/4 
BioU te. '!'race, 1/2 

1389 do, do, do. do. J/4 75 10 3 5 15 do . '!'race. 1/S 
Magnetite. Trace. 1/32 

1390 do. do. Wall sane. 2-1/2 45 35 20 12 20 Biotl te. Trace, 2 
Magnetite. 

Core. 100 
Trace. 1/2 

-1391 do. · !Lenticular One unit. 1/2 70 15 1 15 do, race. 1/16 

1392 do. ~entlcu1ar 
lbranchtnc. 

do. 1/2 55 30 5 15 clo, <1 1/4 

1393 do, ll'•ntlcular do. 1-1/2 30 55 5 30 15 do. <.1 3/8 
Biotite. '!'race. 1/16 

1394 do. do. do, 3 30 50 4o 12 20 do. <1 1/32 
Ma«nett te. Trace. 1/32 

1395 do. do, do, J/4 6o 25 5 15 do. <1 1/8 

1396 do, Ilona. Lenticular Vall sone 3 6o 25 12 15 do. <1 1/8 branchinc. Biotite. 'l'race. 1/8 
Core. 100 

1397 do. do, rregu1v. Wall sane 2 50 )0 20 15 20 Magnetite. <.1 1/2 
Biotite. 'l'race. 1/4 Core. 100 



Wall rock 
:UU.ber and 

~exture IIUI8 ot per Type and Alteration Relation to Shape Internal 
-Ute !ormation wall rock struct=e inch .. ) 
(n. n) Pl~~«ioclase 

Per- Size 
cent inche 

1398 Quart& aonsonl t1 • lone. O?a1. One UDH. 1/32 10 

1399 do. do. Irrecu1ar do. 1/32 20 

14oo do. do. do. do, 3/4 70 

14o1 do. do. do. do. 1/8 75 

14o2 do. do. do. WalliDne, 1/4 50 
Trio lllo . 1 

nt8J'111edia 8 

aone. 6 34 2 

do . 1 25 3 
Core. 

14o3 do. do. Lentlculal One un1 • 1/4 55 
branch1n,;. 

14o4 do, I rre,;ular. Vall &one. 1/32 6o 
Core. J./2 45 

l4o5 - do. - - .... ~ .- ·-~ ____.. do • One unH, 1/2 45 

14o6 do. O?al. Wall sene. 1/64 79 
Core. 1/4 55 

14o7 do. lone. Lenticular Vall sene. 1/a2 79-5 
branchin,;. Core. 1/ 55 

14o8 do. d.o. Irrecu1ar. One unit. 3/8 65 

1409 do. do. do. 1/2 55 

1410 do. lone. ~entlcular do. 1/8 70 

1411 do. do. do. do. 1/2 65 

1412 do, do. rrecular. do. 2 JO 

1413 do. do. Lenticular do. 3/4 35 

1~14 do. do. rregu1ar, Wall soae. 3 JO 
Snowehoe 

Oore. 

1415 do. do. do. One unit. 3 30 

1416 do. d.,. ent1c111ar do. 1 55 

1417 do. do, rregular. do. 1/2 30 

1418 do. do. do. .io. 1/4 10 

1419 do. do. "enticular Wall sone 3/4 35 
Core . 

'fable 20.--Mineraloq ot :pepati tu-Continud. 

Peg~~~at1 te 

Perth1te Graphic Quarts Muscovite 
granite 

Pel'- Size Pel'- Size Pel'- Size Pel'- lise 
)cent iDche )cent inche )cent lnohel )Cent lnohe 

72 15 

65 15 

15 10 12 15 

10 15 

25 1 10 12 15 

JO 18 35 

6o 15 1 
100 

25 20 

20 20 
4o 15 

15 2 4o 

5 15 
JO 15 irz'ace 1/64 

, .. 
5 15 

JO 2 15 lrrace 

15 20 

JO 1 15 

15 2 15 

75 2 20 

50 4o g 20 

50 4o 5 15 

50 4o 20 

100 

50 4o g 20 

15 5 JO 

20 3 50 

65 25 

45 5 20 
100 

Mineralogy 

Garnet Tourmaline L1 thium minerals 

Pel'- Size Pel'- Size Mineral Pel'- She 
)cent inche )Cent (inch• a) cent~ inch .. 

-

0.5 1/2 Trace 2 

.C:.l 1/2 

-

Other lli.D.erala 

Mineral Pel'-
cent 

Biotite. 3 

Magnetite. £..1 
Biotite. Trace. 

Magnetite. Trace. 

do. Trace. 

BloU te. Trace. 
Magnetite. Trace. 

Biotite . 0.5 
Ber;rl. 6 Fr;ratala 

Ma«na t1 te. Trace. 

do. .C::1 
do. Trace. 

do, Trace. 
Biotite. Trace. 

do. 1 
do. Trace. 

do. ' Q., 
de. Trace. 

Magnetite. <:1 

Biotite. Tr,.ce. 
Ka,;ne t1 te . <1 

B1ot1 te. <1 

Biot1 te. <1 
Magnetite. Tracs. 

Biotite. Trace . 

Magnetite. Trace, 

do. <1 
Biotite . Trac9. 

Ma,;netite . Trace. 
Biotite. Trace. 

Ma,;netih. Trace. 

d.o. !race. 

Marti h. 'l'race. 
Biotite. !race. 

Martite. Trace. 

She 
inch .. ) 

1/32 

1/16 
1/16 

1/32 

1/16 

1/16 
1/-8 

1/2 
1/2-8 

1/16 

1/16 
1/8 

1/16 
1/32 

1/64 
1/8 

1/16 

1/16 
1/4 

1/8 

1/8 
1/8 

1/4 

1/4 

1/4 
1/2 

1/8 
1/2 

1/16 

1/16 

ro 
v :i 



Vall rock 
lbtbC' ID4 

- ot pea- !7pe aD4 Alteration Relation to Shape Internal I!Puture 
•Ute to~tion vall rock atruct'IU'I tnchea) 

(Jil. II) llectoclue 

Per- 11ae 
oent bohe 

142o Quarts aollsoDi tt • •one. Irr.Uar One unit. 1/14 20 

lim do. do. L111Ucula • do. 1/2 30 

1422 d.o. do. do. 1 25 
1423 do. JODI. do. Vall IODI· 2-3 30 

Core. I 

14211 do. lrrecnlar. Vall lOili 2-3 15 

Core. 

11425 tlo. LenUcul&J I" One lllllt. J/4 JO 

11126 do. I rrect\lar. Vall lOili. J/4 15 
Core. 

1427 do. lone. do. ODe unit. 3/'1+ J5 

1428 ~uarh aon1oni te tlo. Croeecut tine Lenticular Vall lOll<! 1 15 
ud homblende branoh1J1C. Core. 

cneha. 

1~ ~ornblenda «n•h • llot u:polld. Lenticular Yall 10111. 2 )5 
Core. 

14JO ~Hornblende «11111 lone. lrreplar. Vall 10111. 1/'4 70 j.a4 q11arh ao11- Core. 214 
son1te. 

1'431 ~h aonsoDi te ~Ucular One unU. 1/16 70 

1'432 do. lone. rrecular. 4o. 1/16 70 

1'14)3 do. do. ~\toular ICaln &.1/2 '45 
ranchinc. branch. 

lorth 1/16 15 
branch. 

1'43'4 d.o. '-Ucular Ollelllllt. )/I 70 

1'4)5 4o. do. One unit. 1/'4 65 

1436 do. lone. ~ntlcular do. 1/2 55 
~ranohlJIC. 

1437 do. rrecular. do. 1/2 65 

14JI !lonb1111de •eh. lot u:polld. do. 4o. 1-1/2 50 

1'439 4o. do. do. do. 1/1 65 

1~ do. do. do. do. 1/1 70 
141U 4o. do. r.-ntlcular do. 1/'4 70 

fable 20.-Nineral.oq ot P!patitee--C.a.Ua.Md. 

Pepat.lte 

J11neralog 

Perlh1h Grlqlblo Quaris Jfu11eo"11.te Garnet 1ourul1ne 
g:raa.1 te 

p~ I he Pe:r- I he p~ Sin Pe:r- She Pe:r- She Pe:r- She 
)cent 1nche )cent ( 1nche )cent( 11lchet )cent! inche )cent 1nche )cent( inchal 

55 15 25 

20 20 50 

55 25 20 

~ 70 20 
6o 

6o 50 25 

100 

50 20 

70 10 15 
100 

leo 15 25 

65 llo 10 !race 
100 

115 70 20 !race 
100 l 

5 15 
20 10 

10 1/'4 20 

15 10 12 15 

llo 30 12 15 

15 
., 

15 2 15 

20 5 ) 15 

JO 20 5 15 

20 15 

35 25 12 15 

210 10 5 15 

15 5 3 15 ...:::.1 1/9. 

15 5 5 15 

LHh1'WII lllinerals 

N1naral 1'~ She 
cent( bchea 

Other 111Jlerala 

Mineral p~ She 
I 

cent lnchea) I 

I 

!1oUte. !race. 
llet;Detl te • C::.l U.l/2 

l:art.l te. ~1 

do. Trace. 

tlo. !race. 
tlo. C::.l 

MilcDeUte. .0::.1 
BloUte. '!'race. 

Nartlte. ~1 

do. <.1 

MartHe. <1 
BioUte. !race. 

M~~cDett te. <.1 

MartHe. <.1 

lfecnetite. !race. 1/16 

Biotite. !race. 1/6'4 

do. !race. 1/4 

MllcD•ttte. <.1 1/S 
BiotHe. <.1 1 
lfecneUte. <.1 

JioUte. !race. 1/16 

do. !rAce. 1/6'4 
lfecnetl h. <1 1/1 

MoUte. <.1 1/2 
lfecnetl te. !race. 1/'4 

Motlte. '!'race. 1/'4 
lfecneUte. !race. 1/6'4 

do. !race. 1/4 

do. <.1 1/32 
31otlte. !racoo. 1 

lfecneti te. !race. . 1/1 

~ 
r"'.;) 



!abl,e 20.--Mineral.oq of :eepti te~-Conthl-4. 

Wall rock p.,.,_ute 
ll\ulber 11114 

~exture !lUll of pet- 'l')tpe and Alteration Relation to Shape Internal Mineralogy 
-Ute formation vall rock structure inchel) 

(1'1. II ) l'l~ioclaae Perthite Gro.phio Quarts Huecovite Garnet Tourmaline L1 thium mineral• Other llliAeral.l 
~anite 

Per- Size Pez- Size Pez- Size Pez- Size Pez- Sise Per- Sise Per- She Mineral Per- She Mineral Per- She 
cen'( nche1 cen( nche1 cent inche hent lnche hen~ nch•• cen11: nchel cent inche• ) cent inch II cent (inche~1 

1442 Hornblende gnel 1. Hot expoeed. ~•nticular One unit. 3/4 55 30 20 10 15 Trace 1/! M~netite Trace. 1/8 
bran chin« 

1443 do. do. Lenticula • do. 1/! 65 20 5 15 do. !race. 1/16 

1444 ~h •onconi t • Lenticula f'-'Wall cone 4 25 55 20 do. Trace. 1 
branchln« 

~ -· - - - - . ·--~, ,. ·~ 
lliotite. !race. 1/4 

Core. 12 10 -. -- 90 do. Trace. 3 
1445 Hornblende &nil •· Not lltpOIId. Irref:Ular One unit 1/! 70 15 2 15 <1 1/64 Magnetite <1 1/4 

Bloti te. Trace . 1/4 
1446 do. do. Lenticula • do. 3/8 55 30 15 Magnetite frace. 1/S 
1447 do. do. do. do. 1/2 50 35 5 , 15 <1 1/128 Biotite. Trace. 1/16 
144! do. do. Irregular do. 1/16 6s 15 5 15 do. 2 1/2 
1449 do, do. Lenticula • clo. 1/16 75 10 1/2 15 Trace 1/64 do. Trace. 1/16 
1450 ~ta llonzonl t • do. do. 1/4 65 20 15 Magnetite. Trace. 1/4 

Bioti h. Trace. 1/4 1451 Hornblende ~:neil • Hone. Hot IXpolld Irregular do. 1/8 75 10 1 15 do, Trace. 1/16 
Magnetite. Trace. 3/8 

1452 do. do. do. Lenticul&J. do. 1/8 45 4o 10 !! 15 do. frace. 1/S 
1453 Qua.rta 11onaoni tt do. Irr~f:Ular. do. 2 65 20 15 do. Trace. 1/8 
1454 do. Lenticula! • Wall lOll • 3 4o 35 25 25 do. Trace. 1/4 

Biotite, Trace. 1/2 Core, 12 10 90 ~ 

1455 Hornblende gneh • Hot upoeed. Irr~f:Ular. One unit. 4 53 30 20 g 15 Bloti te. ! 1/16 
Magnetite. Trace • 1/32 

1456 ~uarta monzonite Hone. LenUcul&J 'Wall COlli . 1/4 74 10 15 Biotite. 1 1/S 
Core. 2 25 55 5 20 ifrac• 

Magnetite. Trace. 1/S 

1457 do. do. do. One ll:lit. 1/2 75 10 2 15 do. Trace. 1/8 
Biotite. Trace. 1/16 

1458 do. do. do. do. 1 6o 20 5 20 Magnetite. Trace. 1/16 
Biotite. Trace. 1/32 

1459 Hornblende gneh . Not expoeed. Lenticular do. 3 65 20 10 8 15 ·Magnetite. Trace. 1/16 
branchln~:. 

146o ~uartz mouoni te f'-&nticular Wall zone. g 25 4o 20 12 35 Biotite. Trace. 3/4 
Ma,;net1 te. Trace. 3/4 Core. 12 4o 6o Biotite. Trace. 3 

1461 ~ornblende ~ne! 1 • ~ot expoeed. Irr~lar. One unit. 1•1/2 6o 25 15 g 15 !iotlte. Trace. 1/4 
Magnett to. 'l'ra.ce. 1/16 

1462 do . do. do. do. 2 55 30 20 12 15 Bloti te. Trace. 1/8 
M~etlte. Tr5.ce, 1/16 

1463 do. do. do, do, 3 50 35 25 12 15 l'rrace 1/32 Biotl te. Trace. 1/16 



!able 20,--Mineral.oq of P!Ptitee-ContllllUed. 

Vall roclc Pepat1te 
:lullber 1111d 

1~~~~ nuaeofpetr- '1'7P• anc1. Al teratl on Relation to Shape Internal M1neralOQ' 
u.tUe formation wall rock: 1tructure 

(J'l., II ) Plet;loclaae Perthtte Graphic Quarts Muacovite Garnet ~ounuJ.ine L1 thium llinerall Other llinerala 
granite 

Per- Sin Pel'" She Pet- Stse P&J'o She Pel'" Si~\ ~J'o Siae Pel'" She Mineral PI!'" Stu . Mineral Pel'" She 
cent inche ~ent inch• l:en' nches cent inch• ~ent (iDe nt lnche ):ent tnoh• ) cent inchea cent (1nohea1 

1464 Hornblen4e «U•i•l'· lot ezpo114. Lenticula! • One UAlt 4 30 55 45 12 15 lliott te. Trace. 1/16 
Magnetite. '!'race. 1/32 

1~ 4o. do. OYal. do, 2 55 25 20 do, '!'race. 1/! 
l!l1ot1 te. '!'race. 1/8 

1466 do. do. LIDtiCUlaJ. do. }-1/2 35 50 4o ! 15 Ma«neUte. Trace, 1/4 
!loti te. '!'race. 1/! 

1467 do. do. Irregular. do. 2 65 20 10 12 15 Mecn•tlte. '!'race. 1/a2 
Jlot1te. Trace. 1/ 

146! do. do. do, 4o. 2-1/2 42 37.5 30 12 15 4o. 2 1/4 
Met;netite. 0.5 1/32 

1469 do. 4o, Lenticr.U1 • do , 1-1/2 55 30 20 3 15 4o. '!'race. 1/32 

1470 do. do. Irr-«U1ar. do. 2 55 JO 20 a 15 '!'rae • 1/S 4o. Trace. 1/2 
BloUte. Trace. 1/a , 

1471 do. 4o. 0Yal, 4o. 1 65 20 10 5 15 cio. '!'race. 1/32 

1472 do. do, L811ticular do. 1/2 70 15 5 5 15 Trace 1/32 Magnetite. Trace. 1/32 ( 
1473 do. do. 0Yal, 4o, 1-1/2 45 II() 30 ! 15 Trace 1/32 do. Trace. 1/32 

Biotite. !ra:e. 1/32 

1474 4o. 4o. Irrecu1ar. 4o. 2-1/2 55 JO 15 ao. '!'race. 1/16 
Macnettte. Trace. 1/32 

1475 4o. 4o. jLantlcular do, 1 42.5 4o 30 6 15 Biotite. 2 
Ma«Jletl te. 0.5 1/4 

1~76 4o. 4o. do. do. 2 ~ 4o 15 ~ace 1/32 !rao • 3/11 do. Trace. 1/4 

1477 do. lone. ~roucuttiD& do. do. 2-1/2 45 II() 30 ! 15 !r'lC 0 1/11 do. '!'race. 1/4 

1478 do. do. do. Lenticular 4o. 1 50 30 3 20 'l'race 1/Jl JioUte. 'l'race. 1/a 
branchiD«. Keene tHe. Trace. 1/16 

1479 do. lot expo .. d, '-•ntlcular do, 1 6o 25 15 a 15 i'frace 1/91. 

14ao 4o. do. ~entl011lar do. 3/4 70 
branchi~. 

15 4 15 ~race 1/91. Jiottte. Trace, 1/a 

14s1 do. 4o. IL•ntlcular do. 1/2 6o 25 2 15 j'l'raoe 1/61J. do. '!'race. 1/4 

14s2 do. do. do. do. 3/4 6o 25 3 15 !!'race ilblJ. Met;netite. Trace. 1/64 

1483 do, do, 4o. do, 1 ~9·5 JO 5 20 0.5 1/3~ do. Trace. 1/! 
JtoUte. Trace. 1/a lit~ 4o. dfl. do. dll, 2 63.5 20 10 ! 15 Met;netlte. 1 1/16 
!lioUte. 0.5 1/2 

14s5 do. do. do, 4o. 1 49.5 JO 20 12 15 do. 5 1/4 
Mecn•Ute. o.s 1/! 

1486 do. do, do, do. 2-1/2 36 45 35 12 15 Blotl te. 3 1/4 
lf.et;netlte. 1 1/16 



fable IQ.-IItner!loq ot J!!feU t.-c..ua'U4. 

I 

Wall rook P..-ute ........ 
-otpec- !)ope IUI4 .UteraUon JlelaUon to SbQe Interul ~ature ll!.neralOQ 
•tUe tor..Uon vall roall: ltTUOtve taohee 
(ll. II) ll.,toolaae Perlht\e Orl!llhlo Quarts llllaoonte Oarnot TOUl'll&ltne L1th1UII ainerale Other aiurale 

cruik 

Per- I be Paz- I be Per- lise Paz- I be Per- 11 .. Per- lise Paz- st .. Ja.noral Paz- She Xineral ,_ llhe 
oellt bch• ),ont tache ),u(l achee oon( aohee con( aollell con( nobel Clllt ~ bohe) contJ noh .. ) Olllt (laoho•) 

11687 Bonb1ude peil~. lo\ upoeo4. LonUnlaJ • Oae 11nl\ 2 47 .35 25 I 15 BleUte. J 1/16 

11418 !o. do. do. do. 1 65 a; 10 I 14 do. 1 1/16 
MapeU\e. frace. 1/1 

1419 do. do. do. ~all sone. ~1/2 114 .35 20 frace 1/4 BtoUte. 1 1/4 
Con. 6 10 20 

1490 do. do. ~al. Oae ~mU. 1 6o 25 20 5 15 !race 1/94 BtoU\e. frace. 1/1 

1491 do. do. Lon UOillaJ • do. J/14 Ito .35 10 25 ICApett\e. ~1 

1492 do. do. do. do. 11-1/2 65 15 5 10 lfrace 

149.3 do. do. Loattnlal do. J 45 .35 a. 25 I 10 !race 1/16 Btott\e. <1 2 llranchtDC 
x.p,ut~. frace. 1/)2 

14~ do. do. LoaUculaJ. do. J 41.5 )0 20 10 20 1 1/'4 frace do . 0.5 1/2 
1495 do. 4o. Irrll&'llar. ll&llclDC a. 25 115 I 5 )0 frace 1/4 !race 1/16 do. lrrace. 1/)2 

~all lqer 
~otvall 

1/16 1/)2 1qer. ' 55 )0 10 I 15 Trace 4o. frace. 
JtoU\e. !race. 1/2 

11196 do. do. LonUcular One unl\. 1/2 
branchlJIC. 

.35 45 10 10 Trace !race 

1'497 4o. do. L•Uoular Wall SDDt • J/4 55 10 J 10 10 5 
D\enMla ~ 

6o so no. 2 20 20 J 
Core. 100 

1491 d11. 4o. LonUOillar Wall SODt 1 55 )0 20 15 llacneUtl. !race. llnachtnc. BloU\e. frace. Core. 100 

1'499 do. do. ji..nuoutar Wall son• 1/2 45 20 .35 frao • 
Con. I 50 50 

1500 do. do. [LenUou1ar Oae natt. J/4 50 )0 20 l'raoo l(apeUte. !race. 
~ranchtnc. BtoUte. !race. 

1501 do. do. ~rrecalar. ll&llc1nc J )0 6o 20 10 x.peute. 'l'raoo. vall lqer 
Pootvall 

1qer. 1/4 50 20 )0 do. !race. 
1502 do. do. ~Ucular Oae111llt. 2 55 25 15 20 2 rrace. do. !race • 
150J do. do. do. 4o. .. .35 50 leo 15 rrace • 1/4 j!'race. 
15()4 do. do. 4o. do. 2 10 6o 6o )0 race. l'.apett tl. '!'race. 

1505 do. do. do. do. 1 50 )0 4o 20 ~aoe do. !race.. 
1506 do. do. 4o. llan«liiC J 20 50 )0 do. !race. vall 1e.,yor 

roo\val1 
1.,-or. 1/2 50 JO 10 do. frace. 



!able 20,--Mineraloq of pepati tee-CoiiUnv.ed. 

Wall rock r..,_ute 
Jruab er 1114 

- ot 118&"" 'f1pe &D4 Alteration Jlel.atlon \o Shape Internal !l'uture H1neral.ou 
•Ute to!'l*tion vall rock structure lnchee) 
(n.n) PliiCloclaee Per\hite Graphlo Quarts Mueoov1te Garnet ToUl'll&line L1 thium lllineral.e Other llinerale 

granite 

Per- Sin Per- Sin Per- She Per- Sin Per- She Per- Sise Par- She Mineral Per- She Mineral Per- She 
cent illche pent 1nche pent lDcbe )oent lnche )oent tnche )oent incbe )::ant illcbe ) cent 1Dch .. cent (lDch .. ) 

1507 Hornblende cnei•i'· lot upoeed. Lentlcul&l .Wall sone 1-1/2 55 ~ 20 II 15 'frace Biotite. 'frace. 1/4 
Core. 4 6o 

15011 do. do. Irrecular Banctnc 5 20 50 20 30 i'rrace Trace Ma«netl te. Ll 
l!aJ.l 1qer 
lrootvall 

1/4 4o i'rrace lqer. 30 30 do. Trace. 

1509 do. do. do. One unit 2 39 411 15 2 '!'race 

1510 do. do. LenUoul&l. do. 1/2 511 25 15 2 

1511 do, do. do. do, 2 45 35 25 20 .C::.l 1/4 r'!'race 1/32 

1~12 do. do. do. do. 1 65 20 15 10 15 <1 2 

1513 do. do. do. do. 1-1/2 55 25 20 5 20 <1 1/4 'frace Biotite. Trace. 1/2 

1514 do. do. do, do. 3 4o 45 10 35 24 15 'frace 1/16 M1«11etHe. Trace. 1 .~ 

1515 do. do, do. do. 1 15 4o 30 12 25 lrrace 1/11 ~1 do. 'frace. 1/32 I 
~ ' 

1516 do. do. O...al. Wall soae. 3/4 55 30 5 20 II 15 '!'race do. '!'race. 
Core. 100 

1517 do. do, Lenticula~ One unit. 4 10 90 Monad h. CI"J'Itl • l/2 

15111 do. do. IrrecuJ.ar. Wall 1one. 3/4 55 30 15 
Core. 100 Monadte, cr71t.1 • 3/11 

1519 do. do. Lenticula! One UAit. 2 6o 20 20 ~l '!'race 

1520 do. do. do. do. 3/4 55 25 15 3 20 <1 1 Biotite. <1 ' 1/4 

1521 do, do. ' do. do. 1-1/2 45 35 5 5 5 20 '!'race 

1522 do, do. do. do, 1 4o 25 15 24 Biotite. 1 

1523 do. do, Irrecular. Wall 10ne. 1-1/2 50 JO 20 12 20 Ma«netl te. Trace. 1 
Core, 100 Blot he. !race. 2 

1524 do. do. Lenticular 10ne unit. 3/4 65 20 15 15 ~1 

1525 do. clo. do. clo. 1/4 6o 20 20 <1 '!'race Biotite. 'frace. 

1526 do, do. do. do. 3/4 65 20 ' 5 II 15 ~1 1/}2 do. '!'race. 1/16 

1527 do, do, LanUcular do. 3/4 65 15 5 II 20 '!'race 1/64 do. 'l'race. 1/S 
fbranchi~. X.CneUte. '!'race. 1/16 

1528 do, do. IrrecuJ.ar. do. 1-1/2 50 l5 25 15 'fraee 1/64 Biotite. Trace. 1/16 

1~ do. do. do. do. 1-1/2 50 )) 20 s 20 Trace 1/64 do. '!'race. 1/S 

1530 do. do. LanticuliU' do. 1/2 65 20 15 '!'r.ce 1/64 to. 'fraee. 1/16 

1531 do. do. do. do. 1-1/2 55 30 20 s 15 'frMe 1/64 do. 'fraca. 1/S 

1532 do. do. do. do. 3/S "' 35 25 5 15 1 1/S 

15JJ do. do. do. do, 1/11 70 15 1~ C::.1 1/16 ~ii~e. --=:· H: 



!able 20.--Mineral.oq of peet1 tee-Con\1znall4. 

Vall rock p..,_ute 
llwnber end 

~uture -otpe~ Tn>• aDd Alteration Jlelatlon to Shape Internal H1neral.OQ' 
Mt1h torwat10D vall rock: 1tructure laohea) 
en. n > nac1oc1a•e Perthite Graphic Quarh Muaoovite GorDit ToUl'llaline LithiWII mineral• Other lliDerall 

cranite 

Per- Size Pel'- Size Per- She Per- She Per- Siu Pel'- Siae Pel'- She Mineral Per- She Mineral Per- She 
cent inohe )oent inch• )oent( hebe >oent inche1 >oent 1Dohe >cent iDe he lcent 1Dohe1 ) cent 1Dohee cent tnohu) 

1534 Hornblende «~~•in. Not expoeed. Irr8Cillar Vall aone 1/2 50 35 30 10 15 <:1 1/16 lioUte. '!'race. 1/S 
'l'be '!'rio Ma,t;nett te. '!'race. 1/4 
hr7l lnob Interaedia e 

aone. 3 20 50 10 20 2 
Core. 36 20 so 

~nteraedia e 
J/4 p3.5 lrrac• 1/4 1/4 1/'14 zone. 50 15 Trace Biotite. 1 

flaA:neti te. 'l'r~e. 1/S Co!"e. 10 50 )0 10 1/2 
1535 do. do. Lenticula! Wall son• • 1/4 6o 

2' 5 lrrace • 15 ~•Ute. Trace. 1/S 
branchlnc. Core. 2 95 1 1/4 

1536 do. do. Lenticular One unit. 1/4 6s 20 5 2 15 <:1 1/16 Biotite. '!'race. 1/S 

1537 do. do. Lenticular Vall IOIU • 3/S 50 35 5 15 <1 1/S 
branohin&. Core. 3 10 89 1 1/2 

1538 do. do. do. One unU. 1 53 20 25 2 

1539 Co•ere.! b7 do. IrriC'.D.ar. lillllgin& 3 20 65 
alluYiUII. ,all 10111. 

lS 4o 12 15 < 1/4 < 1/16 ! 
Pootvall I l&¥er. 1,~ 80 

~ 15 race. 1/S 
( Coro. Cc 

154o !Hornblende gnela • Cro11cutUng do. WalJ lODe. 2 45 33 25 18 20 2 1/4 
Core. 15 30 lS 6o 10 s Ga}-.nlte. C::.l 1-1/2 

1541 do. !lone. do. do. One unit. J/4 45 30 2 20 5 1/S '!'race 

1542 do. do. do. do. all liOM. /16-1/ 83 2 15 < frace 

I Core. B-12 7 55 37 1 
I 

1543 dn. do. lo . Lent1cu1an. Vall 10n1 • 1/6 65 15 lrrace. 20 < '!'rAce 
Core. 6-8 4 35 6o 1 Trace 

1544 do. Not upo .. d. Irr8Cillar. Vall lODe. J-4 29 50 6o 20 1 '!'race 
Core. J-4 II 55 37 1 

1545 do. do. Lenticular One unit. 1/4 64 15 10 20 1 <1 

1546 do. do. do. do. 1/2 35 55 10 <1 '!'race 

1547 do. do. do. do. 4 20 35 45 

1546 do. de. do. do. /2-1 30 49 45 20 1 Trace 

1549 do. do. do. do. 1/B-1/ 59 20 10 20 1 <1 

1550 do. Irregular. do. 1/4-1/ 50 15 35 <1 Trace 

1551 de. do. do. lllorth part II 25 6} 10 2 1/11 <1 
~uth part. 1/2 50 30 4 15 5 <..l 

Core. 6 65 12 25 10 1 

1552 do. do. ~nticular Wall zone 1/2 75 5 1 20 Trace 
.;ore. 100 

1553 do. do. rrljfllla.r. One unit. 1/4 69.5 1/4 5 1/2 20 5 1/11 0.5 1/32 

1554 do. do. .enUcular do. 1/2 44 35 20 1 !'rrace 



.... 

'fable 20.--Mineraloq ot pept1te-Cont1Dued. 

Vall rock Pec-tite 
!fullber ed 

~exture nuae o! per ~e and 1.1 tera t1 on Relation \o Shape Internal M!.neralOQ' 
11at1 te !ormation wo.ll rock: structure lnchea) 
(n.u > n-cioclaaa Parthite Gro.ph1o Quarts Muacovite Garnet Tourmaline L1 thi111:1 mineral a Other lliaerall 

granite 

Per- She Par- Siu Per- lh:e Per- j She Per- Siae Per- She Por- She Miner Ill Per- Siu Mineral Per-- She 
cent inche1 )cent inche1 )cent( ~nche1 )cent(lDchel )cent nchea cent tnche )cent inche1 cent ~nche1 cent tndl .. ) 

1555 Hornblende cneit ~. lfot expc .. d. Irre4Ular. One unit, 1-2 20 64 75 15 1 <: 1 I 

1556 do. do, do, do. 1/2-3/4 35 44 15 20 1 Trace !11ot1 te. '!'race. 

1557 do. None. do. ~all lODe. 1/2 JO 49 10 20 1 Tra.C'e 
Core. II 1 II 91 <1 Colubtte- 1 cr)'al ~· 1/2 

tanta.ltte. 

15511 do. do, Lenticula • Vall •on• .2-J 1 71 90 20 1 
Core. II <:.1 20 110 <.1 Col ubi te- 1 c17at 1. 1/h 

tantal1\e, 

1559 do. do. Lenticula One unit 2-3 10 75 75 15 <1 '!'race 
branch1J1«. 

156o do. do, Irrecular. do. /2-1 JO 49 5 20 1 Trace 
Plood Ro. 1 Practure 
and llo. 2 fllU.J~«. II ./ ./ ./ ./ !ler)'l. 1 c )'I tal. 2 

1561 do. do. LeaUcul&J One unit. 1 20 55 5 20 5 Trace 

~ 1562 do, .f do. Irre«Ular. do. 1 10 66 5 . 21) 4 Trace 

1563 do, !lone. Cro .. cuttlnc Lentleul&J W.ll 10n1 .1/2-3/ 50 35 15 <:.1 <:.1 
Core, 6-8 3 50 47 ~ 

1564 do, l-ot upoaed. do. Vall 1one, 1~4 55 JO 15 <1 '!'race !It ott te. Trace . 
Core. 5 70 25 <1 1 ~ettt,. <1 

1565 do. do. do, One uott. 1-2 15 65 35 20 <.1 Trace 

1566 do. do, Irrecular. do, /"-1/2 49 JO 5 20 1 C::.l 
racture 
!1111~~&. ./ ./ ./ ./ 

1567 do. do, do. One unit. ~/4-1 15 64 20 20 1 Trace Marttte, Trace. 
Btottte. Trace. 

1568 . do. do, do. Vall lOne. J-4 <:1 110 ~5 20 <1 
Core, 8 2 911 <1 

1569 do. . do, do, One 11.111t. /4-1/2 15 63 10 20 2 

1570 do. do, do. Vall •Cine. /4-1/'2 20 ~ 5 20 1 <1 
Cora. 1 93 2 

1571 do. do, !Leo ttcular One unit, l/11 72 7 20 1 <1 

1572 do. do. do . do. 1/2 69 3 2 20 7 1/8 1 1/32 

1573 <io. do, l-enticular llall •one 1/2-3/l 10 6o 30 <1 
branching. Core. 8 II 17 75 lel71. 1 r:l'atal. 1 

157h ornblende gnet a lfone. roue-.1.tt1ng. Irregular Vall zona 1/4 6o 20 16 4 lrrace. 
Bueic~ Goldie an.t quartd ta . raphtc gra ~ 5 J 77 20 lliotl te. <.1 6 South Slope tte inter-

mediate so e. 
~rh· 1/2 4o 3 1-4 56 1 /4-3, ~ <1 
albite 
ntanaedtat~ 
•one. 



!able &--Mineraloq ot P!pat1te•--Conthnaecl. 

Vall rock P~C~D&titl 
Jrlmbw 1114 

- ot Jll&"' Type aD4 .&lteratton Relation to Shape Inte~:Dal lrexture NineralOQ 
•Ute torw.tion vall rock 1tructure inchee) 
(n.u) n-c!oclall PertbUe Gra.ph1o Quarts Muaoovite Ga.rn.t 'l'olll'llalilll L1 thium mineral• Other lllineral1 

&rani te 

Per- Sin Per- Sin Per- She Per- Size Per- She Per- Sise Per- Sin Mineral Per- She Mineral Per- She 
cent lndle1 )cent lnche1 )cent( ndu )cent lnche• )Cent 1nohe )cent inc he )Cent~ lncbe• cent( ~nchn) cent inch11) 

15~ Hornbl111de pei • !lone, CroucutU~ Irr~«UUar lftiCIO'rite- s 5 26 20 lie 6 Gahnlte. <1 ~/S..l 
Buck7 Gold1 ~ and q,uarhl te. hl.iepar- Ber7l. 11.9 s 

South S1 ope- q,uarts-ber 1 Coh,.blte- .ll 1/2-6 
Continued . lntermedia e tant&lite. 

lOne. Monadte. .OOJ /4-J/'4 
Unknown. .OOJ /2-4 

Phoephatu. Trace. J 
Lepldoli te. Trac3. /6'4-1/S 

TOpiZ. <1 1-J 
Perthite 6o <:.1 93 6o 7 <.1 Beryl. <1 
intenedla e 

zone. 
Core pode ' 100 

~racture 
)6 tllll.c.s. 50 50 

1575 llornb1ende snell~. lllot upoaed. OY&l. One unl t. 4 2 91! 

1576 do, ~o. do. Vall sone 1 15 6o 15 25 Trace I 

Calllp Robber Core. 100 I 

1577 do. do, Irregular. One unit. 1-1-1/2 35 ~5 20 20 <1 Trace 

1571! ic. do. do. do. J/'4 35 49 20 15 1 Trace 

1579 do, do. do. do. 1-2 15 65 80 20 Trace Martite. CJ')'Itll , 

1580 do. do. do, do, 2-3 15 70 80 15 <1 Trace 

1581 io. do. io. do. 2 35 50 50 15 <1 Trace 

151!2 .io. do. io. do. 1/2 40 40 5 20 <1 '!'race 

1583 do. do. Lenticular do, 1/'4 30 45 25 <1 <1 

1511'4 io. do. do. do. /2-J/'4 25 55 35 20 <1 <1 

15115 do. do. Irregular. 11.'. /4-1/2 5 75 75 20 <1 Traeu 

151!6 do. do . do. do. ~/4-1 30 53 10 25 2 Trace 

1587 do. do. ~entieular .lo. }-'4 15 65 70 20 <1 

1588 do. do. do. do. 1 40 40 20 20 <1 Trace 

1589 ~ornblencl.e gneh Irregular. do. /4-1/2 21 59 5 20 1 
I 

<l Megneti h. '!'race. 
~d quartsl te. 

1590 ~ornblende cneh • ~ot azpoeed. do. Wall sone. 1/4 65 20 15 <.1 do. Trace. 
Vi:!d.v Knob ntermedlat ~ 6 lODe. 15 69 1!! 10 J 1-1/ J 1/2 

Core. 100 

1591 do. do. !Le:~tlcu1ar Vall zone 1/2 70 15 15 <1 Trace 
Core. 4 10 6o 29 1 Trr..ce 

1592 do. If one. ~ent1cu1ar One unit. 1/2 50 30 5 20 <1 1/lE Ma«ne t1 te. Trace. 1/r. 
roranchi!lg, 

1593 do. ot upc-aei. Oval, do, 1/2 40 40 10 2 <1 Trac1. 



!able ~--Mtneraloq of pepat1 tea -Continue"- . 

Vall rock P~tlte 
Jllmbc 1114 
nu. of pea- !ype and. .Uteratlon Relation to Shape Internal Texture Mi neral.OQ' 
•Ute formation vall rock structure l11che1 
(n.u) Plac1oclase Perthite Graph1o ~h Muacovite GBrnat Tourmaline Li thiUJ:I mineral• Other minorala 

grant te 

Per- Size Per- Sizo Per- Size Per- She Per- Size Per- She Por- Size Miner!U. Per- She Mineral Per- I She 
cen1( nchee cent inche ):ant illche ):en1( nchee cent lnche ~):en1( nct:e2 cent inche ) cent lnch111 cent (lnchu) 

1594 Hornblende pel a . lot expoeed. p..ent1cu1ar One unit . 1/2-3/1 35 45 15 20 'l'rac• Tract 

1595 do. Irret;U1ar lf&11 zone 1 25 55 65 20 <1 Traee Martita. Trace. 
Core. 100 

1596 do. Not expoeed, jLenttcular One unit. 8 25 54 30 20 1 Tr~ce . Marti te. Trace. 

1597 do, do, do. do. 1/S 65 15 20 <1 

1598 do, !lone. do. do, 1/8 25 55 20 Trace <1 

1599 do, do, Croncutt1n& do. do. 1/16 70 15 15 <1 

16oo do. Hot expoeed. Irret;Ul&r do. 1-1/2 45 4o 30 15 Magnetl t• Trace. 1/32 

16o1 do, do. Lenticula • do. 1/4 75 10 5 s 15 Magnet! te Trace. 1/8 

16o2 do. do. ~enticular do. 1/8 70 
branching 

15 5 3 15 do . Trace. 1/16 

16o3 do, do. ~entiaular do. 1/8 58 25 15 2 1/32 

I 16o4 do. do, do. do. 1/8 75 10 15 <1 1/16 .! 
16o5 do, Hone. Croucutt1~~& do, do, 1/8 55 30 5 15 <1 1/64 : 

!I 
16o6 do. Not axpoeed, do . do, 1/8 ~ 30 20 <1 1/16 I' 

16o7 lO, do. do. :io. 1/2 35 50 15 <1 1/32 

16011 do. do , do. do. 1/8 75 10 15 Trace 1/32 

16o9 do. do, do, do. 3/4 15 25 6o Trace <1 B1otl te. Trace. 

1610 do, do. Irrecular. lfal1 lone 4-6 35 55 50 20 <1 <1 do , Trace. 
Core pode. ' 100 

1611 do. do, LentlCI!.l&l .Vall zone 3-4 20 50 4o 30 Prrace 
Core. ' 3 97 

1612 do, do. Len tic- 11&11 zone, 2-3 20 55 25 <1 Martita. Trace. 
ular Core. f 1 99 

branching. 

1613 Hornblende gneh do. do, One unit, 3-4 30 45 30 25 !frace Trace 
Wid quartzite, 

1614 do, do. Lenticular do. 1-2 50 30 5 20 ~race Trace 

1615 ~tdte. do, do, do. 1-2 4o 4o 5 20 <1 Trace 

1616 !Hornblende ,t;nele • do. do. do. 1/4 50 25 25 <1 Ma.!;net1te. <1 

1617 do. do, Irrecular. do, 3/4 20 6o 15 20 Trace Biotite. '!'race. 
~18«11•tl te. Trace. 

1618 ~;ts-b1ot1 te- lone. proucuttlng do. do. 2-3 20 55 55 25 Trace Mart1te. <1 echht. 

1619 ~ornblende &neil ~ot axpoeed. do. do. 4-6 15 6o 55 25 do. Trace. and quarh-blot te 
Btotl te. 'fr!lCII, eohiet. 



fable 20.--Nlneral.oq ot :peeU to-Continued. 

Yall rock Pec-Ute 
lfluaber 1111d 
~of per fype aD4 Alteration :Relation to Shape InteriiAl ~exture M1neralOQ' 
•tHe fo~tion wall' roak atructve( lnchea) 
(n. n> Pl.,;loc1aee Perthlte Graphic Quarts Mueccvite Garnet 1'curll&l1ne Li thiUJD llliner&le Other 1111leral.a 

,;rani te 

l'er- Sin Per- Sho Per- Si10 Per- Size Per- She l'er- She >!:!;< She Mineral Per- She Mineral l'er- She 
cent (inch4 .. ontl lnche1 lcont~ ~nchet >cent inche1 >cent< lnohe >cent lnche lrlchee cent( nohea) cent tndlee) 

1620 CoYered. !:ot upo .. d. Lenticula~ , One ua1 t 1/4-1/2 50 30 20 ~1 Biotite. 'l'race. 
MartHe. 'l'race. 

1621 Hornblende rneh~. do. do . do. 1/4-1/2 45 35 20 <:.1 ur ~o 
1/4 

Biotite. <:.1 

1622 do. do. do. do. 1/4-1/2 35 45 20 Trace 'l'race do . <.1 

1623 do, - do. Lenticula! <!o, 1 15 50 35 C::.l do. 'l'racel 
loranehln«. 

1624 do. do. Irrornlar. do. 2 l 33 65 1 <:1 do. Trace. 

1625 do. do. Lontlculu. do. l-2 15 6o 2'j <=-1 

1626 do, CroucuUlnc do. do. 3/4 30 45 ; 25 ~1 <1 Blotlte. 'l'race. 

1627 do. llone. Irr_,;ular, do. 1-:1/2 
1

55 1 35 3 'l'race. Lepidolite 'l'rac4. 

1628 do. Bot upoaod. Lenticular do, /4-1/2 35 45 20 l'race <1 

1629 do. do. Lenticular Vall 1one. 1/2 4o 4o 20 ~ace. Biotl to. Trace, 

!~ 
..] 

branchillf:. 1'4U'•tl to. Trace. 
Core. 12 10 90 <1 

1630 do. If one. do. Vall sone. 1/4 20 55 25 ~1 C::l M~ettte. Trace. 
)~onazi to. 1 cr~·•tju. 

Core. }-6 1 5 94 !Trace 

1631 tonalite . do. do. Wall zone. 
;,(4 25 50 25 C::l 

Core. <.1 7 93 

1632 do. do. Irregular. Wall zone. 1/8 JO 4o 30 Trace Biotite. Trace. 
Marti h. Trace. 

Core. 3 5 1 95 

1633 ·· io. do. do, One unit. /2-3/4 25 50 25 Trace Biott te. ~race. 

16}4 P.ornblende ~neia 1 
• !Not upoeod. Lenticular Vall lone. 3-4 15 65 40 20 

Core. t lrrace. 100 lrrace 

1635 do . do. Onl." One unit. l/4 25 50 25 Trace !!lotH e. ':lrace. 
Martlte. Trace. 

1636 do. de. Lenticular do. 1/8 35 44 30 Biotite. 1 
Martlte. <1. 

1537 do. <lo. <lo. do. 1/2 15 6o 25 Biotl te. <1 
Mctlte. <1 • 

1638 CoYered. do. Irrot;ular. Vall zone. 2 20 55 6o 25 Bioti tu. 'fro.~ e. 
~:artt to. !'race. 

Core. t 100 

1~39 ~ornblende gneia None. i"enticular One unit. 1/2 4o 35 25 <:1 <:.1 Biotite . Trace. 

164o dJ. <!o, do. do. 1 4o JO 3C <1 <1 

1641 do. do. do. do. 3/4 15 65 ro <1 <1 

1G42 do. ot expoasd. rregular. Vo.ll zone. /2-3/4 35 4o 5 25 <1 Blotlte. <1 Uy t o 2 
Core. t 100 

i 164J ~~n~~:~~:if~ela do. do. One unlt. 1/2 20 55 25 1-rece, <1 !llo~lte. trr .. ce. 

1
Cleavelandl to 



!able 20 ,--Mineraloq of pepatit .. --Contlnued . 

Wall rock P~tlte 
Jfullber 11114 

!rexture M1neral06)' - ot pet;- Type aD4 .&l teratlon Relation w Shape Internal 
.. ute formation vall rock structure lncbea) 
(Pl, II ) Pl.,;loclaae Pertbite Gru.phio Quarts Muacovite Garnet Toul"'laline Li th11ll:l mineral a Other mineral• 

grant te 

Per- S_ize Per- Size Per- Sin Per- Size Per- Siae Per- Sin Per- Size Mineral Per- She Mineral Per- She 
cent inc he )cent lncbe )cent inche )C81lt incbe1 )Cent tnche )Cent inche lcent inch& I) cent incbea cent 1nch81) 

16411 Hornblende gnel a. Not . expoaed. Lenticula • One unit 1/4 20 55 25 Trace C::l B1ot1 ta . <::.1 

1645 do. do. do . do. /S..l/4 35 35 30 .C:l do . <1 

1646 do . Croucru.ttir.c do. do. 1-2 15 50 35 -<::1 do. <I 

1647 do, do. enticular do. /4-1/2 35 4o 25 '!'race < 1 
·- do . Trace •. 

~ranching• Magnetite. '!'race. 
1648 f'ornb1ende gnat a Ill one. do. do. /4-1/2 30 35 35 '!'race < 1 Biotl te . Trace. ~d quartrite . 

1649 Ro~nb1ende cnet a. lllot expo88d. ,_.nt1cular do. /4-1/2 15 55 30 <1 do . Trace. 
1650 do. do. do. do. 1/2 4o 4o 20 rrace. do. Trace. 
1651 do. do. rrllt;Ular. do . 1/4 35 4o 25 Trace do. Tra~e. 

1652 do. do. ~ent1cu1ar- d'l, 1/2 30 50 5 20 rrace. do . '!'race. branching 

1653 do. do. entlcular do . 2-3 20 65 10 15 Magnetite. <1 
1654 do. do . do. do. ~1/S 19 55 25 Bicti te . 1 ! 1655 do, do. entlcular do. /S-1/4 4o 39 20 do. 1 ~ ... br&nching • 

; 1656 •lo. do, do. ~all cone. 6-s 25 55 50 20 <.1 do. <1 Core. 100 

1657 do. do, Irrecular. -One unit. 1 20 55 30 25 Biotite. <1 
Marti te. <1 

1658 do. do. OYal. do . 1-2 10 70 10 20 !!loti te. <1 
~netlte. <1 

1659 do. lione. Lenticular Wall aont .1-2 30 45 30 25 Biotite. <1 branching. 
Martita . <.1 Core. 12 15 85 

166o · do. ot upoead. Irregular. One unit. 2-3 15 6o 75 25 !loti te. <1 
Martita. <1 

1661 ~h •onconite !foil e . do. Wall cone. 4 10 70 20 Bloti te . <1 

Cot'e. f 100 
~netite. <1 

1662 do, d'l. do, One unit. 2-3 4o 4o 15 20 Biotite. <1 
Martita. <1 

I663 do. do. do. do. 1 20 25 55 Biotite. Tr .. ce. 
1664 do, ~entlaular do. I/4 30 50 20 do. <1 

Martit3. <1 
1665 do. do. do. 1/S 20 55 25 Biotite. <1 

Martita. <.1 1666 ornblende gneh • .Ilona . rregular. Wall zone. 1/2 20 50 15 JO Biotite. <1 
Martita. <I Core. f 100 lleeyl. 1 ry~tal. 

• 



!able 20.--Mineraloq of :peetitea-Continued. 

Vall rock P~Uta 
Jluabw end 
DU~eo!per fn>e and Alteration Relation \o Shape Internal ~exture MineralOQ 
Mtih !o~tion vall rock structure inch .. ) 
(Pl. II ) Pl-ctocla•• Perthite Graphic Quarts Muaoovite Garn.et Tour.alina L1 thium lllineral• Other 111Aeral• 

cranite 

Per- Sin Pal'- Size Pel'- She Pel'- Size Pel'- She Pal'- She Pel'- She Xineral Pal'- She Mineral Pel'- She 
cent inch a )cent inch a )cent( inch a )cent inche1 )cant incha )cent inch a )Cent inchal) cent~ inc he• cent (iach .. ) 

1667 Quart I aonaoni tt Irrep1ar. One unit. 1/S 10 55 35 !i11tite. <.1 
Martita. '!'race. 

1661! do . LenUcul&J do. 1/16 72 2 25 111ot1 te. 1 . 'branch1nt; • 

1669 do. llo11e. Irrecu1ar. do. ~/4-1 2 7& 5 20 clo. Trace. 
~atiie. <.1 

1670 4o. Lenticular do. 4-6 20 8(1 85 20 cto. '!'race. 

1671 Hornblende gneia . ~ot. expoaed. do. do. 1/S 55 20 25 Biotite. <1 
I 

Martita. <1 

1672 do. do. do. de. 2-J JO ~5 25 25 do. '!'race. 

167J do. do. Irrecu1ar. do. /8-1/~ 50 25 25 Trace Macnet1t.e. '!'race. 

1674 do. do. Lenticular do. 1/~ JO 4o JO <.:1 .C:1 
branchin,;. ., ( 

1675 do. None. Irrat:U1ar. One unit.. 1/2 5 70 25 <1 :B1ot1 te. Trace. 

1676 do . do. roucutUD« do. do. /S-1/~ 6o f'" 15 25 Trace do. <1 
-

1677 do. ~ot expoaed. do. do. /&-1/~ 35 4o 25 Trace do. <1 
~atite. Trace. 

16711 do. do. IL•nt1cu1ar cto. 1/S 64 10 25 do. 1 
Biotite. <1 

lh79 do. do. do. /&-1/~ 65 15 25 do. Trace. 

16110 do. do. do. do. 1/~ 50 JO 20 Mat:n•tlta. Trace. 

16!!1 do. do. Irre«u~ar do. 1/~ 35 4o 25 do. <1 
Biotite. <1 

161!2 lt.!a,-ts mon&on1 te Non•. do. do. 3/4 20 55 25 Matnetite. <1 

161!3 f;ornb1ende ~eia ~ot expo•ed. do. do. 1/S 6o 15 25 Biotite. <1 
)(acnetlte. '!'raco. 

16!!4 do. do. do. do. /2-3/4 15 55 JO race. C::l Biotite. <1 

16~ do. do. ~antleular do /4-1/2 3 61 35 <1 l 

16!!6 do. do. do. do. /4-1/2 10 6o JO C::1 Bi ~ tl te. <.1 •. ~ 
1€.87 <1L. do. do, d~. 1/2 10 55 35 <1 do. <1 
161lt~ do. do. do. do. /4-1/2 7 63 JO <1 

161!9 do. do, do. do. /4-1/2 5 6o 35 <1 

1€90 do. do. do. d<'. 1/4 4o 35 25 <1 <1 Biotite. 'I' race. La•y Day 

1~91 do. do. do. do. /4-1/2 20 55 25 <1 do. Trace. 
1692 do. do. rr~lar. do. 1/4 12 63 25 <1 do, <1 



Vall rock 
.... Mid 

- ot per f7pe aD4 Alteration Relation to Shape Internal ~utura 
-ute tozwaUOil , vall rock atruct'l&l'e( lochee) 
(n.n) niCloclaae 

Per- She 
cent lDohe 

1693 Rorobleo:ie cnelt ~ Not UJ:Oeed. tentlculaJ One uU. ~/4-1/2 45 
11114 qunrtl aoo- branchl~. 

1001 te. 

1694 Porob1ea<le t:neh • do. tenUcu1at. do. 1-1/2 10 

1695 l'orob1ande t;nelt do. do. do. 1 15 
and ctuarttt :~~on-
sonl te. 

1696 do. None. Lenticular w .. t part . 1/4 6o 
branch inc. .iaat part. 1-1/2 20 

1697 Fornblilnde r;nale • Rot UJ-Oeecl.. do. One unit. 1 10 

169! do. do. Lantlc••:ar io. 2 10 

16?? ~rtz monzon! te io. do. 1 15 

1700 do. do. do. 2 5 

1701 ~rtJ !DOniODl tt ~ot apond. Lenticula: do. 1-2 10 
and hornbl.ndt brll0Ch1 ng. 
gnalu. 

1702 do. do. Lenticular do. 1 10 

1703 J!oro iol•n.te gneh • do. Lenticula! do. 2 15 
branchia,;. 

1704 do. do. jLanticular io. 2 20 

1705 do. do. do. do. /2-1 45 

17of forn'lhnda ~;nah do, 
jand quartt •on-

do, do, 1-1/2 JO 

z.,ni te. 

1707 ~oroblaode t:nalt • do. ent1cular do. 1/4 6o 
br...nchl ng. 

170! .io. do. rregu.1ar. do. /'4-1/2 45 

1709 do. do. antlcular do, /Z-1 50 

1710 do. do. do. do. /4-1/2 6o 

1711 do. do. do. do, 1 35 

1712 do. do. Irregular, do, /2-1 4o 

1713 do. do. 1Lent1cu1ar do. 1/4 50 
lbrancllln,;. 

1714 do. do. do. do. 1/2 !;5 

fallh 20.--Mineraloq ot peetite-ConUnued. 

Pec:mat1te 

Mineralogy 

Perthite Graphic Quarts Muaoov1te Garnet Toul'll&l.ine 
«J'&nite 

Pel'- She Pex- She Pel'- Sin Par- She Per- Sin Por- She 
)cant~ illohet )cent( ~Debet )cent loehet )cant~ lllche )cent lnche )cant( lncheap 

35 15 20 

70 65 20 

~ 4o 4 20 

15 2 <5 25 race 

I 

6o 30 20 1 

21) 1 70 70 

70 so 20 

65 70 20 

75 !5 20 

70 70 20 

70 !5 20 I 
65 70 Up tc 20 

s 

55 50 Up tc 25 
10 

35 2? 20 

50 6o 20 

25 Up to 1 15 
2 

3G Up to 5 25 
3 

30 Up tc 10 20 
3 

20 10 20 Trace 

45 4o 25 

4o 20 20 

JO 20 lrrace Trace 

35 5 6-10 20 Trace 

L1 thitm mineral a Other mineral• 

Minerftl Per- She Mineral Per-
cent ~nchn cent 

!!at;r•etl ta. Trace, 

Blotl t.e. Trace. 
~&«nett te. <.1 

~:agnatHa. ':r:1.ce. 

do. Trace. 

Mat;thttlh. Trace. 

'Bl.,tlh. Tr.g,c~. 

Y.ar,net l te. Tr<>.:a . 

liiotlh. Tr"lll. 
Y.&!:lleti te. <.1 

do. Traee. 

!!loti te. '!'r .~ce. 
M~eUt•. <.1 -

do. Traca. 

do, Traea. 

~lotHa. ':'r:lc,. 
Ma,netl te. Trace. 

lllot! te, Trace. 
MartH•. 'frllce. 

do. Tracs. 

---

(1!~~:., 

1/2 

1/4 
1/2 

-~ 
C 
0 



!able 20,--MI.noral.oq of :pept1 teo-Contl.uuocl. 

Vall rock Pepat1to 
JluJib .. 1114 

~uturo MinoralOQ' - ot :p!l'" f1po u4 .U torat1on lol.at1on \o Shape Internal 
•Ute tor~~~at1on wall rook otructw-o lDchoa) 
(Pl. Il) Pl-ctoclaao Porthlto 1Jraph1o Quarts Muacovito Garnet 'l'oul'llal1no L1 thlun minoralo Other ll1noral.1 

«ranlto 

Per- Slzo Po~ lho Per- She p~ Slr:o Po~ She Per- She Pe~ She Mineral p~ She Mineral p~ She 
con.t tneho• )oon.t~ lncho )con.t( lncho )cent( lncho1 )cent( tAche )cent~ tncho )con.t( lncho1 con.t (lllchol) cent lnchoa) 

1715 Rornblonclo poln. lot upoaocl. Lentleul&l • One unl t 1/4 6o 1/16-
1/S 

20 1/2-2 20 Trace 

1716 clo. clo, clo. clc. 1/4 6o 20 1/2-1 20 Trace 

1717 clc. clo. LOD.Ucula do, 1 35 1/S 
branehlng. 

45 1-3 20 20 1/S..1/~ )(ag:lo t1 to. <1 1/4 

1718 do, do. clo. do. 1 50 30 /2-3 30 20 clo, <1 < 1/2 

1719 clo, do, IrrO«U1ar. do, 1/4 6o 1/8 20 /2- 10 1/4-1 
1-1/~ 

- ····--- -1720 Rorn'!l1on.oio polo lone. clo. !lorthoaat 1 1 79 10 20 j'l'rACO Martlto. <1 1/2 and quarto aon- ~:1 Soutl:-
aonlto. oat onde, 

antral 
part. /4-1/2 35 45 20 <:1 

1721 ~h .anaonlto do, Lontloular Onw unit. 1/2-1 20 ~/16- 6o /2-3 30 1-3 20 ~/S..1/ '!'rae o.1/S ~race. 1/S Magnatlte. <1 1/4-1/2 
1/S Blotlto. Tra.:e. 1 

1722 !lorn'J1ondo gnola do. Lenticular do. 2 30 50 20 20 ~race. do. '!'rae!!, and quarto aon- branchinc. 
M~ot1to. <.1 3/4 acnlto. .. 

1723 do, clo, do. 2 5 75 4o 20 .C::1 Blctl to, Trace. 
l4art1to. <1 

17~ ~ornb1ondo pole • ~ot upoae4. ~ont1ou1ar do. 3 30 50 30 20 !Trace. 1/,. ~ot1to. Trace. 1/S 

1725 clo. do. do. do, 3/4 6o 25 10 6 15 do,. Trace. 1/32 
1726 do, clo. 4o. 4o. 1/4 50 30 3 20 .C::1 1/1E do. <1 1/32-~ /4 

1727 do. clc. do, 4o. 3/4 35 45 10 5 20 lrraco. 1/16 

1728 do, do. IrrO«U1ar 4o. 4 39 50 6o 10 20 Blotl to. Trace. 1/16 
MacnoUh. Trace. 1/B 1729 ornbleD.clo polo do. ~entlou1ar do. 1/2 45 35 3 20 clc. Trace. 1/32 ~d quarto aoa-

sonUo. 

1730 clc. do. do. do. 3 30 55 4o 6 15 Blot! to, Trace. 1/8 
~auto. Trace, 1/32 

1731 lrornllloD.clo poh • clc. 4o. do. 1/4 ~9.5 30 3 20 o.s 1/16 Blotlto. Trace. 1/4 
Mapotlto. Trace. 1/32 

1732 ornll1n4o gnola1 do, ... J do. 1/2 65 1/1 20 20 4 15 ' Blotlto. Trace. 1/! and quarto aon-
aonUo. 

1733 clo, clo. 011Uou1 clo, 1/4 45 35 20 ~ 20 Magnetite. 'l'raco. 1/16 
branching 

1734 clc. clo, clc. clc. 6 10 70 15 20 Trace Blotlto, <1 
Marti to. <1 
s-rllld.to (') ' eyotalo. 

1735 ornbloD.clo polo• 4o. 4o. clc. 1/2 55 1/32 30 4 15 Magnottto. Tr!leo. 1/16 



fable 20.--NineraJ.oq ot :pepatite-ConUDIIH. 

Vall rock p..,_ute 
Wlmbw 1114 

~uture MM of pel'" 'f7pe aD4 .Alteration llelat1o11 \o Shape Internal M111eralOQ 
•Ute tol'IIIII.Uon vall rock •tructure( 110he1) 
(Pl. II) Plac1oc1ale Perthite Graphlo Quarts Xu.1oovite Gwnet To\lnlaline L1 thium llineral1 Other lliAerall 

crantte 

Per- She Pez- She Paz- She Pez- Sin Pez- She >!::~ Stae >!::< fl!~:. IUneral Pez- Sin Mineral pez-· She 
cent lnche• oent( llChlll cent( ncb•• )cent( 1Dche1 cent< ~Dchlll 1adle cent tadl .. C&llt (1Dchu) 

1736 Honblende pel 1 lot upo1ed. Lenttcul&J • One un1\ 2 JO 50 4 30 6 20 lfar\Ue. trace. 1/S 
&lid quar\1 aon-
sontte. 

1737 do. do. do. do. 1 50 30 .3 15 4 20 ..C::1 1/~ do. 'l'race. 1/.32 

1738 do. do. Len\1cu1&l do. 2 llo ~-5 
branchlnc. 

4o s 25 0.5 1/S Nacn•ttte. 'l'race. /.32-2 

17.39 Quarh aonaon1 t1 Lenticll1a • do. 1/2 JO 50 50 20 do. '!'race. 1/~ 
!ltotUe. Trace. 1/4 

17llo Quarh wonsoni tt Hot up01ed. do. do. 2 50 .35 50 s 15 do. Trac,. /16-l/4 
and hornblende ~e~u •• Trace. 1/16 
pet ... 

1741 ~h 11onaont tt do. do. .3 .30 50 65 s 20 do. Trace. 1/.32 

17112 do. do. do. 1-1/2 .35 50 .35 5 15 

1743 do. .lione. Irrecu1ar. do. 2 llo 45 30 5 15 !It ott te. Trace. 1/4 

1744 do. Lent.1cu1az do. 2 llo 50 4o 4 10 Maotetih. Trace. 1/8 
Btoti\e. Trace. 1/8 

1745 do. do. do. 1/2 6o 25 20 5 15 M.,;netite. Trace. 1/16-1 £\:) 
1746 do. do. do. .3/4 50 .30 30 5 20 do. 'l'race. 1/16 

1747 do. do. do. 5 25 65 70 s 15 

1748 do. do. do. 1 55 35 4 15 '5 20 <1 1/~ )(acneUte. '!'race. 1/16 

1749 do. do. do. 2 JO 55 4o s 15 do. Tzo3.Ce. 1/16 

1750 do. do. do. 1 35 45 20 s 20 Trace 1/16 do. Tzoace. 1/32 
Biotite. Tzoace, 1/32 

1751 do. do. do. 4 20 6o 6o s 20 ~•Ute. Trace. 1/16 

1752 do. LenUcu1ar do. 1/2 55 
branchtnt;. 

JO 2 15 do. 'J.1ace. 1/4 

1753 .to. J.ent1cu1ar do. 4 25 50 50 10 25 do. l'race. 1/32 

1754 do. do. do, 1 55 35 4 15 5 20 <1 1/~ do. Trace. 1/16 

1755 do. do. do. 2 30 50 50 5 20 do. Trace. 1/S 

1756 do. do. do. 4 25 6o 6o 6 15 lltottte. '!'race. 1/S 
Mapetite. Trace. .3/16 

1757 do. iL•nticular do. 5 30 55 50 s 15 Trace 1/~ !ltotite. Trace. 1/3Z 
~ranching. Magnetite. Trace. 1/32 

1758 do. ent1cu1azo do. 4 .30 55 50 10 15 Trace 1/32 do, <1 1/32 

1759 do. rregular. do, 3 20 65 70 s 15 do. Tzoace. 1/8 

176o ~rh IIODIOni te ot upo•ed. ~enUcular do. 1-1/2 
~~~f~~~lende 

20 65 6o 15 do, Trace. 1/4 
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1761 ~uarh •ona:onl t • <~nt.1ou1ar One wd\. 3 45 llo 110 I 11) Ka,:netlte. 'l'race. 1/16 bra::clling 

1762 do. Lenticula • do. 2 45 6o 20 6 15 'l'raoe 1/32 do, Trace. 1/16 
r.tctlte. !'race, 1/32 

1763 do. do. do. 2 25 6c 20 5 1~ !'race 1/}2 lfa«neU te. '!'r"ee. 1/16 
1764 do, do, do. 3 JO 55 50 s 15 do. '!'race. 1/8 
1765 do. do. do. 2 30 55 4c 5 15 do. '!'race. ~/32-1/2 
1766 do. do. do. 1 45 llo 10 5 15 do. '!'race . 1/16 
1767 do, do. ;10, 3 &'() 65 6c 12 15 do. Trace. ~/16-1 
1761! do, Lenticula do. 3 15 65 6o 8 20 do. '!'race. 1/16 branching. 

' . \ ' . 1769 do. t wntlc:ulal, do, 2 JO 55 50 I 15 4o. 'l'rllce, 1/16 fl - ·-1710 do. Leottou1&J do. 2 JO 55 50 5 15 *'· Trace, 1/32 bruchtac. 
I 

1771 do. '- I rrecu.1ar. do. 1/2 llo 35 5 25 ~rtlte. <1 
1772 do. None. do, do, 3 35 50 6o 8 15 ~etlte. 'l'race. 1/32 
17T?> do, LenUculu do. 1/2 llo llo 10 20 Xartlte, <.1 branchtnc. 

1774 do, ~enUcular 4o. 3 10 75 70 15 llagDeUte. '!'race. 1/8 
1775 do. I to. do, 1/4 55 JO ' 10 4 15 llloUte. Trace. 1/16 

llacneUte. !'race. 1/1 
1776 do. do. do. 2 25 55 JO 6 20 do, '!'race, 3/16 

Biotite, Trace. 1/8 

1'771 
do. do, do, 4 35 50 llo 5 15 MacneUte. !'race, J/8 

1778 do. do. do. 1 50 JO 20 5 20 do, Trace. 1/32 
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1780 do. ~ntleular. do, 1 JO 55 20 15 do. <.1 11'4 ~J'IIIIchtnc. 
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17~ do, do, 4o, 1/'4 70 15 ' 15 do. !'race. /16-1/i. 
17155 du, do. do, ' .30 50 Ito I 20 BloUt.e. Trace, J/8 

llagDeti te. '!'race, 1/1, 
1786 4o, 4o. do, 5 

! 

.30 llo .30 .30 1/1-2 clo. <1 
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1790 cl.o. LeaUcul&l'- do. 1/8-1/'ll 55 25 20 <.1 J:arUte. 'l'raca. 
llranchlnc 

1791 cl.o. Lenticula • do. 1/8-1/ll 70 10 20 <1 

1792 cl.o. do. do. 1/2 115 35 20 20 'l'raca Martita. £1 

1793 cl.o. cl.o. cl.o. 3/4 35 4o 2 25 <.1 cl.o. 'l'raca, 

1794 4o. Leatlcul&ll- do. 1/2 50 25 1 25 'l'raca cl.o. <1 
llruchtac 
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1796 !o. 
.. 
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( 
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METHOD OF CALCULATING PEGMATITE MI~TERAL RESOtffiCES 

The resources of beryl, potassium. feldspar, s.crap mica• lepidolite. 

spodumene, amblygonite" colurnbi te:-tantali te, microli te, monazite, a.ncl 

topaz have been caleulated on the basis of arli(< 
. - < ·~. ,:; ... 

·>,c;:ut-off points.. These 

points were necessa!"1J to separate those :pegmatites. containing small . quan­

tities of ino.ustrial ~inerals :from those deposits that have possibilities . 

of becoming commercial deposits in the futureo 

:r.rost of the be~;l-bea.ring pegmatites contain only one or two small 

crystals of 'beryl. Beryl-bearing peg1natites that conte.i~·: less tha~ t'\vO 

square inches of exposed beryl are list.ed in table 2llrl This table g'ives· the 

nmnber of beryl crystals observed and their size range for each pegmatite~ 

Pegmatites "lith an .ex-posure of more than tl'TO square inches of beryl are 

listed in table 22~ ,,Jith the potential beryl resources of each unito 

The perthite and muscovites . which would help pay for mining the beryl~ 

are calculated. in ~ach unit that cont?-ins over two squa,re inches of beryl. 

Potassiurn feldspar is founc1 in a large proportion.of the pegmatites? 

This mineral has a 101'1 unit price and 5 therefore, rrn:tst be mined in large 

quantities by inexpensive methods in order to make a profit(! To add to the 

cost of mining is the. relatively high transportation costs,_, A narrow gauge 

railroad passes through Parlin but the cost of reloading at Salida to a 

stanclaro_ gauge car makes it cheaper to truck the 58 miles diz:ectly to 

Salide.o The usual method of separating the feldspar from the- :remainder 

of the pegmatite is by hand cobbi:ng~ In recent years~ however, several 

mills have been erect eeL,· The closest mill to the Quartz Creek district is 

the mill of the Consolidated Feldspar Company at Parkdale, Colo·. A 
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separation is made between hand cobbing and milling feldspar with specifi• 

cations for ,eache To be able to hand cob feldspar., the pegmatite must be 

sufficiently large to give sample tonnages~ have c~Jstals large enough to 

be easily hand cob bed:> and be of sufficiently high tenor so as to profitably 

hano.le the rock., Limits on these three i terns are set lOti enough to antici-

pate a considerable improvement in mining ll cheaper transportations and a rise 

in the unit value~ The resources of both hand cobbing and milling potash 

feldspar are given in table 22, The requirements for hand cobbing potash 

ffldspar pegmatites are as follows g a maximum width of the pegmatite ·unit 

in excess of 40 feet and a minimurn length of from 200 to 300 feet depending 

on the tvidth; an average gretin size of the potassium feldspar in excess of 

12 inches; and the tenor of the rock to exceed 25 per,cent potassium feldspar r, 

All pegmatites falling under this category also have beryl reserves in the 

~artz dreek district¢ 

In milling practic:il~rai~ size, is of. little i:rrr_portance~ and the feld-
~ . • ).;;;.(! 

spar reso.urces of the graphic granite pegmatites are all calculated under 

this classification ~ :By far the greater feldspar resources in the Quartz 

·creek district fall under this heading as graphic granite pegmatites . 

~he more common throughout the areac Potash feldspar-bearing pegma.tites 

must meet ·the following requirements to be considered as milling pegma .... 

tites~ a. max~mum width of 40 feet and a length of at least 300 feet " and 

have a tenor in excess of 1.5 percent potassium feldspar(, 

No sheet mica· is found in· this district and there are only three peg--

mati te units which have scrap mica in excess of 1.5 percent il These all con-

tain 'beryl~; Scrap mica reserves are figured~ therefore~ as byp:roducts of 
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ber~beari.ng pegme.tites(l 
.-·· · .· / 

. . I . 

. The ~rt.reek district is noted. :for its rarer m:hieralsll Many of 

these occur in small pods or as one or t\vO crystals~ :B~bause of the 

interest these pegmati tes have caused in . the past$ ail ~eglriati tes which 

contain . lepidolite~ spodumene, amblye;onitet microlite·~. dolufubite~ 

tantaiite~ · mona~i tel> or topaz are included _in table 22~· 

A section on reserves in Part I gives the d.istrict'Wide totals of 

the various economic minerals. Table 22 in Part II givss the ;rese:rVes 

broken do\'m. to the various properties., ThOU€;h the reserves of some 

properties can be ;published 'in Part I, the failure to get p'ermission to 

pubiish on all properties d.oes not permit a complete listing of proper;.. 

-, ties that is given herec. aome pegmatites have only one· mineral of. eco~ 

noini~ int~re.st ~ such as feldspeJ:r , but me.ny have several mine~also . Re­

serves ·are calculated for various units on 13·4 pegmStiteso Only 5) of the 
~ ~ 

total pegniatites on \'J'hich reserV-es were calculated were of one units 3.5 

of these were feldspar-rich. 
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Table 21.-:Seryl-beariri.g p~gmatites with less ·than two square inches ' of ex .. 
· ' ·. · _posed be:eyl · · 

,., 

Pegmatite No~ of Sis.:;.e range :Pegmatite No, of . Si-2; e , r•nt;e 
No.~ crystals iri inches ~ No" crystals in inches ,,. 

' 
~!!~ .. 

' .J.W.'.~,:~ 4 1/B ' by 1/4 188 2 l/.8 I 

to 3 by 3 190 2 ' ."J.l8 . ' 
21 1 1/4 . 196 2 -1/i6 to. ~/4 
22 1 ·4 .· 19? 5 1/4 
24 1 1/2 198 .. 1 1/4. 
ss 1 1-1/2.· 201 1 1/2 . 
68 2 __.... '223 -l . . ' .1/4 ·, 
78 2 1/4 to 2 226 s 1/.8 to l/2 
eo 2 1/8 230 6 ·1/8 t~ 1/2 
8~ 1 1/8 231 3 ........ 

., 84 2 1/8 233 1 1/4 
86 ~ 2 - · 2:37 2 '3[8 
88 1 1/4 238 I J 1Z4 · 

102 2 1/4 239 1 1/4 ' ' .· 
.. 

10.5 4 1/2 240 ,' .. l/2 . . 1 
106 2 1/8 to 1/4 244 4 1/.8 to 1/4 
112 13 1/B to 1/4 24S 3 1/2 t 0 •' 1-l/ 
114 2 ' . 1/8 259 1.5 1/8 to ll2 

·116' 2 1/4 to 3/4 279 35 l/8 to -,ta· 
· il? 3 1/8 to 1/4 281 3 1/8 to 1/4 

121 s 1/a to 112 283' 1 . 1/4 . 
·_ 12.5 1 5/S . 290 1 1..:.1/2 ' 
126 l 1/S 299 8 1/16 to 1/4 
128 2 1/8 30'0 . 8 . 1/4 ' 

·· 129 l 1/8 3'01 2 1/2 
130 :3· l/8 302 2 1/2. to_:l 
ljl 2 l/8 30.5 :3 . 1./~6-

. l,~ 2 3/4 308 1 -~ 

13~ 2 1/4 . 311 2 1[4 
1)4 

'· 

2 IZ4 316 J/4 '. 1 
1:3.5 I 

1 1Za 3.25 l -
1:37 4 1Z4 330 3 . 1/2 
1:39 1 . 11.2 336 r· 1/8 
:14:3 . . l . ~ 3/16 .. 338 2 1/4 
147' : :3 l/8 to 1/4 342 2 1/4 . . 
148 i 1 1/8 347 2 1{16 
1.50 2 .. l/4 . 348 l l/4 

.• 

.· 162' 8 · 1/8· to 1/4 3.56 3 . 1/8 i;o l/4 
163 ' 1 .~. 1/8 360 l . 1/.2 
172 3 -118 -to 1/4 3.6:; . 4 .. 1/2 
173 s .· 1/~ ·to 1/4 364 .. 10 1/8 to 1/4 
174 '1 1/16 36.5 1 1/4 

. ---18lF 2 1/16 366 6 1/8 to 1 · 
-186 1 1/8 367 . 1 .. l/4 
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Table 21e-:Beryl~bea.ring pegmatites ,.,i thi ·l.ess than tlrJ'O square inches of ex.;_ 
· · posed beryl-C~ilJ,inued 

. ' .' -. l· "r;~\ 

Pegmatite No. of Size range . :· · · .. , ~:tte Size range 
No als in inches ' 'Mr· · ·o:x in inches 

377 
378 
379 
382 
384 
390 
413 
416 
418 
420 
42.5 
.428 
431 
433 

. ·. '~·15 
'· '1/ i,:,6. : _).t~~,:~ .J .... ~ 

., 

· .. , ... '-43ft· .. 
L~38 
439 
44o 
L~.57 
463 
477 
48-3 

41 

:~ : :(·:~ :P:· !1· ; ·. 

.589 
598 
602 
643 
728 
778 
905 
908 
936 
98.5 
989 I 

99.5 
998 
999 

1001 
1002 

1 
9 
1 
4 
1 
1 
2 
4 
1 
2 
3 
2 
2 

2 to 4 
4 
1 
1 
1 
.2 
2 
1 
1 

21 
1 
4 
1 
4 
4 
1 
1 
2 
1 
3 
3 
9 
1 

22 
2 
3 
4 
1 
1 
3 

--
1 

1/2 
3/4 
1/4 

1/_4 
1/4 

1/8 to 1/2 ll 
1/4 ! 

1/4· to 1-1/2! 
1-1/2 11 
1/2 ! 

1/4 to 3/4 11 
3/16 . ~ 
1 I 

1/4 to 3/4 
3/8 

1/_4 to 3/4 . 
1/16 to 3/4 

1/ !J.. 
1/8 to 3/_8 
1/4 to 3/8 
1/4 to 1/2 
1/4 to 1 

1/4 
1 

1/32 to 1/8 11 

~; '1.f 

:(oor3 
J:oo4 
ioos 
~006 
.l009 
i010 
10il 
1012 
1014 
101.5 
10i 6 
102? 
1028 
1031 
1032 
1033 
1034 
1036 
1039 
1040 
1041 
1042 
16L~3 
1044 
104.5 
1046 
10L~7 
1048 
10.52 
1053 
1064 
106.5 
1068 
1069 
1070 
1071 
1072 
107.5 
1076 
1081 
1083 
1084 
1085 
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1 
5 
1 
9 
2 
6 
1 
2 
2 
5 
1 
2 

- 1 
1 
1 
2 
1 
2 
1 
1 
4 
7 

11 
3 
3 
3 
2 
1 
1 
5 
1 
1 

20 
4 
.5 

23 
26 
3 
2 
1 
6 
5 
3 

1/~ 
1/16 to 'J/4 

1/4 
1{32 to 1/4 
1/L~ to 1/2 
1/16 to l/4 

1/4 
1/4 
3/4 

1/4 to 1/2 
1/8 . 

1/4 to 3/8 
3/8 
3/16 
3/16 

1/16 to 1/8 
· .. _. 3/16 
1/16 to 1/8 

3/8 
3/8 

1/16 to 1/2 
1/32 to 1/4 
1/16 to 3/8 
1/8 to 3/16 
3/8 to 1/.2 . 
1/16 to 3/32 
1/8 to 1/L~ 

1/8 
1/4 

3/32 to 3/16 
7/8 
1-1/L~ 

1/8 to 5/8 
3/16 to 5/8 
1/16 to 3/4 
1/8 to 172 
1/16 _to 1/2 

3/16 
1/16 to 1/2 

1/8 
1/8 to 3/8 
1/8 to 1/4 
3/16 to 3/4 
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·Table- 21 Q ~..,.]eryl-bearing pegmati tes \V'lth 1~ss than tvro square inches of ex-
pose·cL bel'IJ1-Continued · · , 

Pegmatite IJo. · of Size r ange . Pegnie, t i t~e !ro" of Size r ange 
lro 2 cr;zstals in i11ches . 1-roi! cr;tstal s in i nches 

1086 1 3/16 1174 8 · 1/4- to 1 
1088 3 3/i6 1179 8 ·1/4 to 1/2 
1091 1 1/Lf· 1189 1 ·. 3/4: 

.1092 1 1/4 1192 22 1/8 to 1/2 
1093 2 1/4 ' 1194 2 1/32 t o 1/16 

. 1094 4 1/8 to 1/2 1201 i .1/2 . 
109.5 2 1/8 1202 -4 5/16 to 1/2 
1100 2 1/!+ 1238 3 3/L!, to 1/2 
1102 1 3/16 1322 .5 1/2 to 3/4 
110.5 .1 1/16 1.560 1 1-1/2 
1172 1 1 1.573 1 1 
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METHOD OF CALCULATING PEGMATITE MINERAL RESOURCES 

\ . .. . . ' 

The resources of beryls potassium feldspar, s_crap mica1 lepidolite, 

spodumene, amblygonitep colUlllbite:-tantalite, microlite~ monazite, and 

topaz have been caleul:ated on the basis of arti:~1,.lt · ·q:u.t-off points" These 
. . '( . ' ' ·~ 

points were necessa~J to separate those 11egmatites. co-ntaining small . quan­

tities of industrial ~inerals from those a.eposits that have possibilities 

of becoming commercial cLeposit_s in the futureo 

Most of the be~rl-bea.ring pegmatites contain only one or two small 

crystal-s of "beryl. :Beryl-bearing peg'IIlatites that contai~·: less than tt,ro 

square inches of eX]_)osed beryl are list.ed in table 2le This table gives -the 

nurnber of b~cyl crystals observed and their size range for each pegmatite" 

Pegmatites with an .ex-posure of more than t'\'TO square inches of beryl are 

listed in table 22, tvith the potential beryl resources of each unito 

The perthite anct muscovite$ t'lhich tvould help pay :f'or mining the beryl~ 

are calculatec1 in each 'unit that cont~ins over two square inches of beryl~ 

Potassiurn fel-dspar is founc1 -in a large proportiQn_ of ' the pegmatiteso 

This mineral has a lO'\-T unit price ands therefore, must be mined in large 

quantities by inex-pensive methods in order to ma...t~e a profit" To adc1 to the 

cost of mining is the. relatively high transportation costs~ A narrow gauge 

railroad passes through Parlin but the cost of reloading at Salida to a 

standard gauge car ma~es it cheaper to truck the 58 miles di~ectly to 
.. ' * .- .. 

Salida., The usual methoo_ of separating the feldspar from t"he- remainder 

of the pegmatite is by hand cobbing f) In recent yearsj howeveri several 

mills bave been ereotedo · ·The closest mill to the Quartz Creek district is 

the mill of the Consolic19Jted Feldspar Company at ParkdDJle, Colo·. A 
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separation is made bett·reen hancl cob bing and milling feldspar with specifi-

cations for .eacho To be able to hand cob f.eldspar 3 the pegmatite must be 

sufficiently large to give sample tonnages~ have crystals large enough to 

be easily hand cob bed~ and be of sufficiently high tenor so as to profitably 

handle the rockQ Limits on these three items are set low eno~~h to antici-

pate a considerable improvement in mining t cheaper transportation ~ and a rise . 

in the unit value '-' The resources of both hand cob bing and milling potash 

feldsl)ar are given in t able 22 ,. The requirements for hand cobbing potash 

felctspar pegmatites are as f ollo"rs g a maximum i'ddth of the pegmatite unit 

in excess of 40 feet and a mi nimum length of from 200 to )00 feet depending 

on the 1vidth~ an average grain size of the potassium feldspar in excess of 

12 inches$ and the tenor of the rock to exceed 25 percent potassium feldspar," 

All pegmatites falling under this category also have beryl reserves in the 

~rtz dreek district ~ 

In ~illing practiq;,rai~ size, is of. little importance c and the feld­

spar reso.urc·es of the graphic granite pegmatites are all calculatect under 

this· classification1> By far the greater feldspar resources in the Quartz 

·creek district fall under this heading as graphic granite pegmatites 

the ·more common throughout the area~ Potash feldspar-bearing pegma.tites 

must meet the following requirements to be considered a.s milling pegma-. 

tites~ . a max~mum width of 40 feet and a length of at least 300 feet r~ and ' 

· have a tenor in excess of 15 percent potassium feldspar "' 

No sheet mica· is found in' this district and there are only three peg-· 

matite units which have scrap mica in excess of 15 percent il These all con-

tain 'beryl" Scrap mica reserves are figured \) therefore:; as byproducts of 
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·The ~r-t~~ree..~ ·district is not eo. for its rarer mitl.€lrals" Many ot 
-·~~ 

these occur in small pods or as one or t\~TO crystals«) Bfj~ause of the 

interest these pegmati t .es have caused in the :past$ all ~~£1riati tes which 
. ' 

contain lepidolite~ spoduinene, amblygonite, microlite·Q ~olufubite~ 

tantalite~ · monazite~ or topaz are inciud.ed _in ·table 22il' 

A section on reserves in Part I gives the district wide totals · of 

the various economic minerals. Table 22 in Part II gives the l"eserves 

broken clchm. to the variou.s properties. Though the reserves of some 

properties can be published 'in Part I, the failure to get p·ermission to 

publish On all properties Cl.oes not permit a complete listing of proper;.. 

·, ties that is gioifen here(! Some pegmatites have onl~ one· mineral of eco;,.. 
. . 

noinic interest~ such as feldspeJr, but me..n.y have several mineralso Re-

serves are calculated for various units on 1;34 peg~tites" Oruy ,5j of the 

total 1Jegniatites O)l which reserves were caicuiateo~ were of one unit&- 3.5 . 

of these were feldspar-rich. 
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Table 21 • ....-:Sery1~bearing p~gmatit.es with less ·than two square inch~· ' of ex .. 
· ' · · · posed beryl · 

·' ' 
! 

Pegmatite Sf~ .e range .:Pegmat~te . Si:?;e : r~ng~ 
No(\ ifi. inches No() c in inches 

-=-~Y ·. 

· ···-~ ,~ 4 l/8'by 1/4 188 2 . l/.8 I .. 

to 
' by 3 190 2 -~l?J . 

21 1 1/4 196 2 . l/i6 to. '/4 
22 1 4 197 s 1l4 
24 1 1/'l. 198 1 1Z4. 
ss 1 1-l/2. 201 1 1/2 . 
68 2 __.... '223 -1 ' :_ .1/4 . 
78 2 1/4 to 2 226 5 1/8 to 112 
80 2 1/8 2:)0 6 ·1/8 to 1/2 
81 l 1/8 231 3 ---84 2 1/8 23:3 1 1/4 
86 2 - 237 2 3tB 
88 1 1/4 238 3 1Z4 · 

102 2 1/4 

I 2:39 1 1/lt < .. 
10.5 4 1/2 240 1 .· ' 1/2' 
106 2 1/8 to 1[4 244 4 1/8 to 1/4 
112 13 1/B to 1/4 24.5 3 . 1/2 to ·· 1--:l/4 
114 2 1/8 2:59 1.5 _1/8 to _1[~ · 

· 116 ' 2 l/4 to 'J/4 279 3.5 1/8 to -;za· 
117 3 1/8 to l/4 281 3 1/8 to 1/4 
121 s 1/8 to 112 283' 1 . 1/4 

' 125 1 5/8 . 290 l 1.;.1/2 · .. 
·126 1 1/S 299 8 1/16 to 1/4 · 
128 2 1/8 300 8 1/.4 

. 129 1 1/8 301 2 1/2 ~ 
13o :3· 1/8 302 2 l/2. to_:: 1 · 
1)1, 2 l/-8 30.5 3 1/1.6· 
1:32 2 3/4 308 1 · ·~ 

13:3 2 1/4 . 311 2 1/.4 
1;4 2 1Z4 316 l 3/4 
1:35 . 1 1Za 12.5 1 
1:37 .·. 4 1/.4 330 3 ll2 
139 . 1 . . · 1Z2 '3'36 l' 1/.8 
14, l ' ~ 3/16 338 2 1/.4 
141' :3 ·1/8 to 1/4 342 2 1/4 
148 1 1/8 . 347 2 1{16 
1.50 2 . . . 1/4 .:348 'l 1/4 

. . 162' 8 ·· · 1/8 to 1/4 3.56 3 . 1/8 _to 1/4 
16:3 1 . _:. 1/8 360 1 . 1/2 
172 :3 1{8. to 1/4 3.63 4 . ·. l/2 
173 .5 1/$ to l/4 364 .. 10 l/8to 1/4 
174 '1 1/16 36.5 1 1/4 

·18lf 2 1/16 366 6 1/8 to 1 
-186 1 1/8 367 1 .. l/4 
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'rable 21 ~ -l3ery1-bearing pegmatites ''lith. ·l .ess than tt'ITO square inches Of ex.;_ 
· · posed beryl-Cdi\~inued 

Pegmatite 
Noe-

.377 

.378 

.37'9 

.382 

.384 

.390 
41.3 
416 
418 
420 
42.5 
.428 
4.31 
43.3 
'n5 '-''·' ., . _ ,/' ~, -3·· 6 • ' ) 1_, ,':-1' . ,:; . 

~- .~::"'43"r .. 
L~J8 
4.39 
440 
L~S7 
463 
477 
48-3 
_s tr-1 

.~ ~n-~ , .. 
jt :~~~i!:i ~l \ . 

.589 

.598 
602 
643 
728 
778 
905 
908 
936 
-98.5 
989 
99.5 
998 
999 

1001 
1002 

No. of 
OTN$tals 

1 
9 
1 
4 
1 
1 
2 
4 
1 
2 
3 
2 
2 

2 to· 4 
4 
1 
1 
1 
.2 
2 
1 
1 

21 
1 
4 
1 
4 
4 
1 
1 
2 
1 
3 
3 
9 
1 

22 
2 
3 
4 
1 
1 
3 

' ··~~~ .. · -.Ail " 
Size range 
in inches 

1/4 
1/4 
1/16 
3/4 
1/2 
1/4 

1/4 -~ JJ~~! 
1/4 ;~' 
1/4 
3/4 
1/2 

1/8 to 1 

7 I 
112 I 
J/4 I 
1/4 . t 

* I 1/4 ! 
1/8 to 1/2 ! 

1/4 ' 1/~· to 1-1/21 
1-112 1 

I 
1/2 ! 

. 1/4 to 3/4 t 

3/16 
1 

1/4 to 3/4 
3/8 

1/.4 to 3/4 
1/16 to 3/4 

1/b.­
l/8 to J/8 
1/4 to 3/8 
1/4 to 1/2 
1/4 to 1 

1/4 
1 

1/32 to 1/8 

";: ''/ 

~00·~ 
ioo4 
foos 
-l oo6 
.l 009 
1010 
1011 
1012 
10l 4 
101.5 
1016 
1027 
1028 
1031 
1032 
1033 
1034 
10.36 
10.39 
1040 
1041 
1042 
1043 
1044 
104.5 
1046 
10L~7 
1048 
10.52 
10.53 
1064 
106.5 
1068 
1069 
1070 
1071 
1072 
107.5 
1076 
1081 
1083 
1084 

I 108,5 

OFFICIAL USE ONLY 

No ~. 6£ 
crYstals 

1 
.5 
1 
9 
2 
6 
1 
2 
2 
s 
1 
2 
1 
1 
1 
2 
1 
2 
1 
1 
4 
7 

11 
3 
J 
3 
2 
l 
1 
5 
1 
1 

20 
4 
.5 

23 
26 
3 
2 
1 
6 
5 
3 

Size r ange 
i .n inches 

1/if, 
1/16 to 3/4 

1/4 
1/32 t o 1/4 
1/L~ t o 1/2 
1/1.6 -to 1/4 

1/.4 
1/4 
3/4 

I 
1/4 to 1/2 

1/8 

I 
1/4 to 3/8 

3/8 
3/16 
3/16 

1/16 to 1/8 
·- - 3/16 
1/16 to 1/8 

3/8 
I 3/8 
I 1/16 t o 1/2 
I 1/32 t o 1/4 
I 1/16 to 3/8 
I 1/8 to 3/16 

1
·._ .3/8 to 1/.2 

1/16 t o 3/32 
j 1/8 to 1/4 

1/8 
1/4 

3/.32 to 3/16 
7/8 
1-1/Lr 

1/8 to 5/8 
'3/16 to 5/8 

· 1/16 to 3/4 
1/8 to 172 
1/16 _to 1/2 

3/16 
1/16 to 1/2 

1/8 

I
f·. 1/8 to J/8 

1/8 to 1/4 
' 3/16 to J/4 



' . 
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·Table· 2lo~~MJ3eryl-bearing pegmati tes _with l~ss than tvro square inches of ex-
. . . . . I 

. ; _ pose'cl beryl-Continued · · • 

Peeme~tite Uo. of Size r ange Pegma,tite Uo., of Size range 
not: cryste.ls in ii1ches . No 2 cr:vsta1 s in i nches 

1086 1 .3/16 1174 8 · 1/4 to 1 
1088 .3 .3/16 1179 8 ·1/4 to 1/2 
1091 

' 
1 1/I.J.· 1189 1 ' . .3/4. 

1092 1 1/Ll, ' 1192 22 1/8 to 1/2 
109.3 2 1/4 ' 119L~ 2 1/32 to 1/16 
1:094 4 1/8 to 1/2 1201 -1 .1/2 ' 
1095 2 1/8 1202 4 5/16 -to _l/2 -
1100 ' 2 1/4 1238 .3 .3/L~ to I/2 
1102 1 J/16 1.322 5 1/2 to 3/4 
1105 1 1/16 1560 1 1-1/2 
1172 1 1 1573 1 1 

·\\ 
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11SI ad. lhape ot d.epodt 111'71 ---- A 'IInce AYVIICe - ot piC" 
bterul. lh.pe Depth fo11.1 hr- Ooapo- !on• 

•Ute ltruoture liiii.Ctb tb1. (teet) oent 11t10II. 
(Pl. II) (teat) Dell J'eroat 

(teet) 1.0) 

21 011.1 uU. Lllltlftla: • 155 9 

23 •orth 'bran :h do, 165 2 to ~ 25 10110 0.03 13.1 0.32 
oore. 

~ We•t 'branol 4o. 50 1 to 3 
core. 

~ 

136 One unit. Irrecular 195 20 25 716o ~.002 13.2 0.1a. 

205 Core. Lt~~~tloul&l • 150 ' 
213 Wall IODI. do. 165 10 25 3580 0.011 13.0 2.1 

Opportwlit 
Jo. 1 

·~ 215 atral wl1 .Lelltloul .r-250 14 25 7500 0.1 13.3 1.o 
Opporhait1 'branchinc 

' 
Jo. 1 

e:J 
~ D5 South- Irrecular 90 27 25 5170 
~ - Opportuni t1 o~~~otral 

~ 
lfo. 1 unit. 

-==- 216 •orthealt JADUoul&l • 167 ' 7 25 25SO 0.01 13·5 0.26 
~ Opportunit 'branch. 
~ Jo. 1 

~ 
216 C111tral anc do. 106 12 25 2770 0.00~ 13.3 0.14 

Opportunlt eou\hwe1t 
~ 1fo. 1 ern 'branCh. 

rri 245 Iouth halt Irrecular 1250 450 

~ 
vall sone 

~ 
250 • Wall IODI. ~eoUoula: -1310 .35 11 13.0 

Opportunit fbruchinc 

!;C lfo1. 2J. 
and }A 

250 Col'• po41 IL111tioul&l .N 11 20 11870 0.02 13.1 1.0 
Opportunit 
ln. 2J. 
and 34 

151 Core. do. 120 0.6 20 125 o.o3 13.0 o.o4 

266 do. do, 26 4 

270 do, do. 90 12 20 310 0.02 13.2 o.o6 

2811 4o. do. 20 2 10 .35 0.1 13.1 0.0.35 . .... ___ .. - .. -~ 

J'ero-
Oll1t 
oobb-
able 

95 

30 

95 

90 

75 

95 

100 

50 

50 

10 

fable a.~,_u te llinenl r .. ouro .. 
(in liiiQ£t tone) 

hld.IJIU' 

J'e~ Coapo- !one Pv-- Pv--
Oll1t 11Uon OIDt Olllt 

oob'b- crude 
able lhlet 

ID4 
pmoh 

55 ' 590 100 0 

II 570 0 

12 430 50 

1.0 6oo 50 0 

6o 3100 75 

5 130 50 0 

~ 1710 100 0 

.. 

30 llt6o so 

51 ~ so 0 

30 90 6o 

Hloa 

Pv-- I be ~1\T 
oent ot ot 
lhMt lhllt lhllt 
ID4 ID4 ID4 

punch pmoh pmoh 
ill 

on4l 

0 

- - ~ 

0 

0 

0 

0 

• 
Other llineral• 

!l'onl Total Total Pv-- ~:; ~011.1 Kineral COIIJIO-
lhoet tone toni OIDt litiOII. 
ID4 ot ot oobb-

pwiCb •or&JI a1oa able 

Cohabit..- 13 
tallt.alit.e. 

0 20 20 50 Moii&Sl te. 13 
Co1wab1h-

15 tan tall te • 

onalite. 11 
~l'a'bU.-

13 tant.alHe. 

pol-bit.- 12 
tantalite. 

ro 
0 150 150 0 Lepidolite. 0.5 35 

!opas. 9·1 7.0 
Microlite. 1 o.~ 

pola'bit.-
16 tantalite. 

Monalite. 14 

,..., 

0 50 50 5 Microllte: 12 

.J 

0 10 so 0 II; 

c 
j polabit.- 13 

tall tali te • 

Monadte. 11 i 

I 

j 

l 
1 
I 

I 
12 •1 

0 5 5 10 Colubit.-
tantalUe. 

15 Monasite. 

Co1ub1t..- 11 
tall tali te. 



She lllld llhal?e of dfliOd \ 1!1'71 
lflabtr 11114 

!AYtriiC! ~YtriiCf~ '1'0111 !lAIIt ot pee- lD\trMJ. lbapt Dtpt.h '1'011.1 ,_ Ooapo-
Mtitt at:ructurt lfiiCt.h t.hic*- (ft41t) _, I1Uo11. 
(l'l.II) (teet) nell (Ptrceut 

(feet) BtO) 

289 Core. LtnUoula ·90 2 10 150 0.02 13.2 0.03 

290 do. do, 1-1/2 1-1/2 

290 do. do. 20 ' 
306 v .. t 1A¥er do. 24 3 10 6o 

Opportun1t 
l'o •. 4 

3511 One unit. do. 95 12 25 241o .002 13.1 0.05 

359 do. do. 257 14 25 7820 p.oooe 13.1 0.06 

385 do. do. 79 6 

411 Core. do. 6o 30 25 3920 0•9 0.39 

417 do, Irrtcaltr 36o 2 25 1920 0.2 13.3 3.8 

422 
Bc-lau1' 

do. ji.cUoul&J. 6 5 25 65 

lo. 1 

424 Vall lOll! do. 2211 10 25 4950 
~ Basooka 

C'":'l 424 Core. OYal. 20 20 25 800 ~ 

~ Buooll:a 

~ 

432 IBanctac ~eutlcul&l • 66o 6 25 11300 0.05 13.2 4.2 
!wall la;ytr. 

432 lroot wall do. 1~4 lJ.II 
la;yer. 

434 One unit. do. 32 7 20 390 0.1 13.4 0.4 

452 ~ .. t bruo!l do. 20 0.5 s 
Brown DtrbJ core. 
Dike l'o. 1 

452 llanc111C do. 785 s 14o 76,45() 0.1 76 
Brown DtrbJ wall l1,7er 
Dike l'o. 1 
Ptrthlte-
quarts-
albite 
pepatlte. 

452 Cuntd do. 190 2 14o 4,630 
Brow Dtrb;y lepidolt" 
Dike •o. 1 11,7tr. 

452 Leptdollh do. 50 6 10 26o 11 
Brow Dtrb;y •tcroltte 
Dtltt l'o. 1 pod. 

1L. • - . -

Ptr-
oct 
oobb-
able 

so 

0 

50 

50 

6o 

30 

100 

-
95 

'l'ablt 22 ,-P!f!!U \t llintral r .. ouzootl -Continued. 
(in lhort tone) 

J'aldape.r 

Pe:r- Co11p0- '1'on1 IPtr- Pa:r- Pt:r- lht 
oct 11\1011 oct oct cent of 

oobb- Crud! lhett lhttt 
able lhelt 11114 11114 

11114 punch . punoh 
panoh in 

oru4t 

5 7·5 6o 

0 0 

20 500 5 

20 156o 5 

1 

35 1370 10 0 0 

45 S6o 10 0 0 

81 352 so 0 0 

82 ~ 70 

20 316o 90 

30 21190 6o 0 0 

s 30 20 0 0 

4o 30.510 100 .0 0 

a.4 3204o 90 

Hloa 

Quali\7 
ot 

lhttt 
ud 

punch 

0\tWo llintrall 

'1'0111 !L'otal !L'otal Ptr- Xintral IP•:r- 00111p0- !L'ou 
lhet\ tou tone Otnt ctnt 11 tion 

11114 ot of oobb-
pmch •crap aioa ablt 

Col'llllbite- 11 
tan tali ta. 

Mouait'a. 16 

Colu.btte- 11 
tantallte. 

0 o.6 0.6 0 ~idollte. 
li 

3 
Mlcrollte. 

Col1111bite- 11 
tan tall te. 

do. 12 

0 200 200 0 

0 96 96 0 

0 9.1! 0 0 Ltptdoll te. 2 
~J K1crol1te. 0.01 

(. tep14ol1 te. s 396 

co 
~ 

do, 12 16 
Klcrollte. 1 
lpod~atne. 12 ~ .&lllbl;ygontte 6 

0 330 330 0 

0 10 10 0 

Coluabtte- 1.4 2179 
tantalite. . Ko~~.ad te . 2.2 22a2 

0 7.6oo 7.6oo 0 

Lepidolite. 15 6~ !L'opu. 1 

Lepidolite. 4o ~~ Ktcrollh. ,OJ 
!L'opu. 12 



! 

' I 

~ 
~ 
t-

: 

€ 

She 1111d. abape of d.epoll1 t 
Jrlaber u4 

!A•erec• IIUI8 of per Intel"lllll lbape 
11at1te etructure leq\h 
(n. n> ~ (teet) 

452 ~t ... Lenticula • 319 
Brown Derb Cle&1'8-
Dike Io. 1 landi te-

lepid.oli te 
topaz 1~• • 

453 ~ Core. do. 1!0 
Brown Derb 
Dike lo. 2 

454 do. do. lOS 
Brown Darb 
Dike Mo. 3 

455 Southern do. 342 
Brown Derb part, 
Dike !lo. 4 core. 

456 Core. do. 50 
BrOton Darb 
Dike No. 5 

457 Wall lODe do. 175 
Brown Derb 
Dike lo. 6 

457 Core. do. 120 
Brown Darb 
Dike No. 6 

458 Hangint; do. 95 
:Brown Derb wall le;ye • 
Dike lfo. 7 

459 Wall 1one. LenUoulai 700 
:Brown Darb branehint; 
Dike llo. 8 

459" Core pod. ~ent1cu1a: , 3 
:Brown Darb 
Di!:e :7c. 8 

461 One unit. Lenticula; 56o 
Brown Der~l 
Dike No .10 

lbruchint; 

462 Core. Lentioul&J • lie 

497 One unit. Irregula • 876 

498 do. do. 300 

503 do. a..enticul&J - 390 
branching 

505 Ma!n unit. Lenticul&J . 480 

508 do. rregular 126o 

1/ Number or cr;yat&la obaerYed. 
Y Pounda. 

!A•erece Depth !rona P'll'-
thic:Jt-. (teet) oent 
neea 
(teet) 

2 llio 7.770 14 

1.5 21io 5.61!o 

1 150 1410 O.J 

8 25 5750 0.076 

1 

12 25 26oO 

4 25 lolio 

5 25 1030 .007 

65 25 86,200 ,001 

1 10 2.6 

20 25 54,900 .Ooo6 

o! 

3 

65 50 236,000 

105 50 149,000 

4o 50 64,000 

6o 50 90.900 

--- 50 1,36o,ooo 

3/ Soda 1'el11epar. 
"5J M&inl;y graphic grsni te. 

lel'7l 

Ooapo-
aiUon :J/ 
(Percent 

B.O) 

13.2 

13.2 

1J.4 

13.3 

!rOlla p-
0111\ 
oobb-
able 

4.2 95 

4.4 100 

0.07 80 

0.86 80 

0.33 50 

'fable 22,-Peeu te ainer&l reaouroee-CoDtinued.. 
(in 8hort tone) 

Jel4~par 

IP- Pax-- Pax-- lhe Pax-- Coapo- !rona 
oent aiUon oent cent cent ot 

oobb- crude eheet eheet 
able eheet and. and. 

u4 punch punch 
pwloh in 

ol'U4e 

25 3191io 90 

53 32990 70 

1 14 100 0 0 
47 366o 80 

so 46oo 100 

70 720 70 

35 30,200 85 0 0 

67 31.7 80 0 0 

35 19,200 50 0 0 

65 11.153.000 10 

35 ~.ooo 20 

65 4,11,6oo 10 0 0 

45 ~.900 10 

6o 810,000 30 

ICloa Other 111ner&le 

QualU7 !rona !!'obJ. !rot&l Pax--Per- Kiner Ill Ocmpo-
ot eheet tone ton a oent Clllt a1 tion 

eh .. t lllld. ot ot cobb-
and. punch eorap aioa able 

punch 

Lepidolite . 10 
'l'opaa. 10 

Lepidolite. 5 
'l'Op&l. 11~ Microllte. 

0 56 56 0 ~pidolite. 5 
po1Uilb1 te-

11 tant&lite. 
"1crol1 te. 14 

'l'opaa. "'-l 
w· 

MiorolHe. 11 

Lepidolite. 3 

do. 1 

0 2590 2590 10 

0 0.0! O.OIS 10 Lepidolite. 2 
'l'opu. 10 

0 550 550 0 

Microli te. 15 
Lepid.oli te. L1 

0 1920 1920 0 

[J/ Compoeition oi' beryl d.ehrained. b;y index oi' refraction .ccording to & chert b;y W. T. Scheller (un:publhhed.). 
;• ·, 

lrona 

777 
777 

2!0 
62 

71 

~ 
7! 

10 

\ 

0:~ 0. 



\ 

She and lhape of depod t 
Jlumber and 

r4verage name of peco- Internal Shape l£.verace Depth !rona 
mat1te atructure lqth thick-- (feet) 
(Pl. II) (feet) no .. 

(feet) 

509 Main unit. Irregula:z • 6oo 6o 50 158,000 

512 011e unit. do. 780 85 50 246,000 

516 do. !l'ellticula:z • 480 48 50 77.000 

517 Main unit. do. 300 45 50 56,000 

534 Core. do. 

535 lfa11 1011e. Irregular • 207 --- 25 6200 
!rovn Derb, 
No. 5 

535 ~nterBedia1 ~ Lenticu1 !ar-33 13 20 750 
!rovn Darbl ~:one. 

No. 5 

535 Core. rreguler. 175 13 20 4,000 
Brown Derb' 
No. 5 

537 do. ,..ent1cular 52 10 25 1125 
!rown Der~ 
l!o. 4 

538 do. rregular. 128 35 25 436o 

548 Ba~~g1ng Lenticula .125 7 25 1900 
all 1-.yer. 

550 One unit. do. 312 20 

557 Wall zone. do. 1110 70 50 313,000 

558 Main unit. Lent1cul1 -1044 75 50 707,000 
J>rancb1nc. 

56o Core pod. ~nticular 74 20 15 2120 

564 Kain unit. Irragular 6oo --- 50 374,000 

587 One unH. do. 720 135 50 352,000 

590 11terBediat LentiCN.1 ~-155 41 3 145() 
!ery1 and acne. 
Bare Mhera e 
Lode 

596 One unt t. do. 520 50 50 113,000 

6o4 ate~ediat. do. 90 6.5 25 1300 
White Spar aone. 
•o. 1 

~ 

6o4 Pod. do. 7 3.3 1 2 
White Spar 

lifo. 1 

, ..... _ ....... __ , -- _ .. _ .. - _,_ __ -· '·' ..... - ·-

lle17l 

Compo- ! 1' on. P•r- Per-
cent ait1on !Jl · cent 

(Percellt cobb-
J.O) able 

11 

.01 13.3 o.62 30 

0.1 13.05 o. 75 80 

.003 0.12 100 

0.31 13.4 3.4 65 

0.95 13.4 4Z 75 

,016 13.4 0.)0 95 

0.45 13.4 9·5 100 

0.1 1.5 85 

o.o1 (.\.13 65 

!able 22 ,-Peeti te aineral reiOUZ'oea 
(in abort tone) 

laldapar 

Per- Compo- Tone ~er- Per-
cedlt 81 tion cent cent 

cobb- crude 
able sheet 

and 
punch 

30 47,000 80 

39 
496,000 5 0 

35 427,000 10 0 

25 14,000 15 

10 620 10 

4 
3:, 

90 0 
35 70 

39 156o 95 0 

66 745 so 0 

32 14oo so 0 

50 950 30 0 

20 6z,6oo 0 0 

20 141,4oo 0 0 

55 1170 100 

20 74,800 0 0 

20 7o,4oo 0 0 

50 725 100 0 

4o 45,200 50 0 

15 194 85 
50 3650 50 

Per- She 
cent ot 
eheet aheet 
and and 

:punch punch 
in 

crude 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

y PCN.Jlda. 
]} Soda lpar. :iJ Colllpolitioa of ber7l determilled b7 index or refraction accordiJIC to a chart b7 w. !. Schaller (UApub1hhed). 

Hloa 

Qualit)" !rona Total Total 
of aheet tone tone 

aheet and of of 
&114 punch a crap aioa 

p.moh 

0 2500 2500 

0 170 170 

0 7.5 7.5 

0 4o 4o 

0 45 45 

0 131 131 

0 J8 J8 

0 3130 3130 

0 7070 7070 

0 374o 374o 

0 3520 3520 

0 465 465 

0 1130 1130 

Other llinerale 

Par- Xiner&l Per- Compo-
cent cent 11 t1on 
oob'b-
able 

0 

0 

Lepidolite. 'l'rac1. 

20 Lepidolite. 5 
Topaz. c:: 
Microlite. 113 
Col 1111bi te-

11 tant&llte. 

10 Lepi:iolite. trrac • 
Col1.111bi te-

12 tantalite. 

5 

0 

0 

Monadte. 11 

0 

0 

0 

0 

80 Coluabih· .oo. 
tantallte. 

0 

!opas. .003 
Lepldolih. 5 
Col•bUe- .ooo 
tantalite. 

~llorolih. !'ract. 

Lepidolite. 90 
Xlcrollte. 0.1 

~OD.e 

37 

250 

2
78 

265 
7.1 

~ 

~.8 

l 

~ 
~ 

i1 



11 .. Mel ahall! of d!'DOt1 t I!J71 
llabtr 8114 

~·tr-ee IA•er-ce nu.• ot pee- Internal lbapt Dtpth fOil I ~ Coapo- fOil I P!l"-
aaute 1tructvt 1acth WelL- (f!!t) out litton Olllt 
(Pl. II) (f!!t) ll!ll (Perotnt oobb-

(f!!t) ItO) ablt 

6o5 Oil! UD1t. LeDUcul&l .100 3 25 720 

6o7 IJ'racture lllall. 
t1ll1n~;. 

623 Pod. Lantlcul&l. 14 4 15 73 o.6 o.a.a. 35 

636 Wall SOil! rrfC'lltr 130 4 25 236o 
Wh1te Spar 
•o. 2 

636 
12 Wh1\e Spar Core. io&nt1cul&l • 235 24 25 9820 

•o. 2 

' 637 do. rrecul&r 147 45 -

637 J'rao\urt r..entlcul&J. 55 6 11 
t1111Dc. 

659 ~llt!J'IIedla t do. 145 -- 1.5 6oo 14 20 
Juothorn ,ont. 

~ 659 Core, do. 145 -- 5·5 2200 0.7 15.4 911 
Juothorn Buckhorn 

ola1•. 

iii '- Core pod1, rr-cultr --- -- 15 2}.96o .002 0.50 70 

Fi :.aoldlorn rldce. 

fi 661 Core. "!lltlcul&l. 10 1.5 10 13 11.5 1.1 115 ;:::::::::::. 
~ 671 Maln 1¥11t· rnculer 69o --- 50 7.38,800 
~ 

~ 697 One unit. ~antlculaz • 350 50 25 36.500 

7113 Wall sone. rriiCUltr. 2300 10 50 1,,380,000 

IE: 7113 Core pod. ~!lltloul&l. II 2 10 14 1.2 0.17 100 

~ 640 =t 190 ODe unit. do. 55 25 55,200 

s26 Vall .,II!. do. 24 14 

2: 1127 One unit. do. 30 10 :;::. 
"::I p :::: 11211 do. do. 4 

= 1137 do. JrriiCUltr 36o --- 50 254,000 

1147 Wall SOD.! do. 1),6oo -- 350 ~3.4oo,oc 
Black 
Wonder 

sl;T Intenaedia • Lent1au: ar.30 10 25 980 0.2 13.4 2.0 6o 
:&lac~ sone. 
Wonder 

.. 
Jj Soda lptr. 

!ablt 22, PepatUt alntral reeouro11 --Contlnu.d. 
(!n ihort tont) 

hl.d8p&l' 

~- P!l"- . lht Per- Oo11p0- !one Ptr-
Olllt 11t1on 0111t Olllt Olllt of 

oobb- crud! lhett lh!!t 
~1! •httt 11114 &lld 

8114 piiZlOh :pmch 
panch ill 

oru4t 

25 1110 25 0 0 

23 30 

II() 29 30 

·45 344oo 0 
10 980 0 

I 

50 300 100 0 0 

r· 

91 2000 100 0 0 

53 12,700 100 0 0 

42 5-5 95 0 0 

1' ~4o,4oo 0 0 0 

~ ~9. 700 0 0 0 

50 4(;90,000 0 

65 9.1 100 0 0 

65 
4
35.900 0 

65 ~65.ooo 0 

35 
4225,200, ~0 

5 119 50 0 0 

llloa 

~1\7 
ot 

lh!!t 
Mel 

:pmch 

i 

Othar mner&l• 

!on• lr•r- ~ .. Total Total Ptr- llintral 00111p0-
lhett tODa toni out Clllt 11t1on 
an?- ot ot oobb-

pmch IOZ'&]il 1110& ablt 

0 7.2 7.2 0 Ltp1dol1\t. 2 4.4 

do. 2 

LepldolHe. <1 

~so do. 110 
•11croUte. 3 

Lep1dol1 te. 'l'rac • 
0=!::;.11 

Lep1doUte. 'l'rao • 
M1croU\e . .01 

0 2140 240 95 Co1WIIb1 te- 14 

M!::~!~'· 13 

0 22 22 0 

0 24o 2ilo 0 

0 1.3 1.3 0 f!:_,.;,; . 
0 74oo 7llo0 0 ~ 
0 365 365 0 ~ = 0 0.6 o.6 0 ~ 

Monad h. rraee ~ 
do. rrac• ~ 
do, J'&OI. 

~ m .. 
~· 

0 49 49 II() 



~ 
~. 

-~ ~ 
IS 
~ 
~ 
t'1f1} 

~ 
:?~ 

~ 

11 .. and. lh&'D! of d.••U 
r.b!l' an4 
-of~ lllttrnal lb&pt 
aat1te etruc~• 
(Pl,II ) 

S47 llt!J"'le41at ~ Ltnt1ou.l 
Black lOll!. 

WolldAor 

152 Ont llllit. IrrecW.ar 

155 d.o. do, 

s6o do, do. 

963 ~~DC f-UoUlar 
wall lqtr 

915 do. do. 

997 loot wall do. 
1qar, 

1002 Core, do. 

1035 Oil! llllit. do. 

1036 do. do. 

1oll9 do. do. 

1o64 d.o, do, 

106s Core, do. 

1140 On! W11t. Irrecutar 

1142 do. fotlltlou.lar 

1150 Core. do. 

11S2 do. do. 

1193 d.o. OYal. 

12)4 Wall lOll!, ~t1~ar 

1240 One unit. tnUOlllar 
br&llohtJIC 

lN Wall lOll!, Irr-caiar 

1256 Oil! 11111t, L!ll t1ou.la: 

1169 do, Irr-caiar 

1316 d.o, do. 

1322 Wall lOll!, Ltnt1ou.lal 
bl'!llobiDC 

1323 Core. OYal. 

13)2 On! W11t, rr-caiar 

Y lflulbtr of 01'78tale obetrY!d., 
!} Pound. •• 

IA•triiC! ~!I'IICf Depth !oae 
lac\b Welt- (tHt) 
(t!!t) u• 

(f!!t) 

: 

1-r· 15 4 10 52 

. )50 16o 50 213,000 

soo - 50 472,000 

364 90 50 115,11oo 

165 4 

20 2 

165 6 

20 1 

22 2 

100 12 

4o 2 

470 10 

--- 2 

440 100 50 15),000 

520 120 50 ~.ooo 

3 1.5 3 1.2 

50 1 25 109 

6 4 5 10 

176 14 

50 11 

2335 -- 50 1!!,45(),000 

• 500 35 25 37.40o 

410 1llo 50 allo,ooo 

36o 65 50 10S,5QO 

- 27SO --- 50 ,26o,ooo 

15 15 10 196 

56s 65 50 252.000 

~ Xaillq cra)lhi o P'llllUe, 

1!1'71 

hi'- " coapo-_, dt1on 

(PtrO!Ilt 
J!O) 

2.1 1) ... 

0.46 

0,12 13.) -

0.2 

-

!Oil! 

0,0) 

0.50 

0.01 

0.39 

!ablt 22 .-PeeU tt 111ntral rtiiOUI'O!! -Colltill'Ud. 
(ill lhor£ tou) 

hld.epar 

,_. 
""'" Co11p0- !oil! IP- ,_. ,_. 

11!! . 
oct Otllt dUOD !oct oct O!llt ot 
cobb- cobb- orwl! llhett ehttt 
abl! ~l! llhoet and and 

an4 pmoh panoh 
panoh ill 

oru4a 

0 0 

45 a.,, I 50 10 

65 .. 306,SOO 5 

50 -,7, 700 10 

. -

15 }1,25() 5 0 0 

35 93.100 10 

100 30 Q ... so 0 0 

100 5 5·5 90 

so 20 2 90 

10 \go,ooo 0 

30 "t1,200 0 

25 6o,ooo 0 

!55 II:J9.6oo 5 

~ 41,278,00 0 

100 

~ 63,000 30 

llloa 0\Jiar llintral! 

~1\7 !one !otal !otal Pal'- Xineral ~ 0011]10- fou 
ot llhott toll! tone O!llt !oct !1 t10il 

llh!!t an4 ot ot oobl). 
and punch •crap aioa able 

panoh 

0 16 16 S5 . lfollu1tt . .00 2
93 

Col-bUt-
tantalih. 12 

-
Xoll&!1te. 11 

-

do. 1' 

do. 11 

Co1UIIb1 t.- 11 
tantalitt. 

do. 11 

do, 11 

do. 11 

do. 11 a 
: 

do. 11 

0 306o 306o 0 

0 o.o6 o.o6 0 ., 
:!l""e 

~1-bitt-
1 C7J 
10 ~ tantalUt, 

I do. 11 

' ~ 
~ 

j 

l 

' 
i p 
l o:/i 



111! aa4 ~ of 4fll011 t 1!171 
JJ\abtr 11114 

l4ywap ~Ytrllp 
- ot P'C" 

ID.ternal .. Depth 'l'oae l•r- Capo- 'l'on• l~ 
utUe etruotu:re lqth th1 .. (f!!t) oent dt1on cent 
(:Pl. II) (f!!t) D.!M (l'woct oob'b-

(f!!t) 1!0) able 

• 
1}41 Huc1nc fLt~~Uoul&J . 580 20 50 52.700 

wall la;rer 

l)!il 'oot wall do. 1180 45 50 1615.700 
la;rer. 

1347 ODe unit. ~rrecul&J' 314 )II 25 39,000 

1355 Wall 1one. do. 3.450 - 90 ,1126,000 

- 1357- On• U!IU._ do. _ 535 6o 50 1115.000 -- - - -- --- ~ ~ ----

14o2 Wall 10ne. do. 644 --- 50 29(),000 
Trio !!o. 1 -

14o2 Intotr.edia • L!ntlcul ar.~ 5 20 116o 0.91 1).2 7.5 95 
Trio Jlo. 1 lOne. 

1426 !Wall aona, OYal. :no 115 ~ 135.500 

14211 do. A.!:tt1C:ul&l •1150 -- 50 262,ooo 
branchill,!. 

1429 do. rr!glllar. 3115 76 50 109,000 

1470 One unit. d.o. l,llio -- 50 763,000 

i 1509 do. do. 1,000 - 50 1,226,000 

r 1517 do. "entioula1 • )4 12 

~ 1518 do. j.tlltioul&l )62 20 

~ branohi114. 
I 

1523 lfall une. rrecular. 6oc -- 50 379,000 

1534 do. do. 2,1100 76o 100 2,1117,000 
'l'he 'l'r\o 

154o do. do, 500 190 50 2119,100 

1541 do. do. 1,020 26o 50 1,211,000 

1544 do. do. 368 170 50 242,000 

1557 Core. !Dt101ll&J . 24 6 

15511 ·11o. do. 44 1.~ 

1566 One unit. rrecultr. , )114 75 50 131.)00 

1574 Graphic do. 1,350 650 200 16,870,001 
li\IC!ty crani ta, 

ntena!lliat 
IOn!. 

1574 ~COYi\e• O.al. 100 90 ' 1,770 8.9 12.9 1511 100 
Buck;r !eldapar 

Cla&rh-be~ 1 
1nt&J'll!d1a e 

lOne. 

1/ llf! ..... ;u)llf 0 CrY a tala obaa-r..t.. 
'9 Ma1nl7 cra:phi c: crani te. 

~ 

'l'ablt ga.-Peet1 tt a1nwal r!!ouro•• 
(in lhort tone) 

hl.d!pU' 

l!r- Co11p0- 'l'oae lr~ Pel"-
cent dtioa cent cent 

cobb- Crud! 
able sheet 

and 
pu.noh 

45 4
23.700 5 

20 4
33.700 0 

30 
4
11,700 10 

35 
42,1J9,0C 0 15 

25 --- -- 446,200 0 - ----

25 4
72.500 0 

30 2511 ~00 

70 94.900 5 

65 'i7o,ooo 0 

45 ~.ooo 0 

JO 4235.000 5 

48 5811,000 30 0 

30 ~13,700 5 

30 46s6,oro 0 

33 
4
95.4oo 5 0 

30 365,000 25 0 

50 4121,000 5 0 

30 39.400 0 0 

so 4t3,50Q,( 000 

26 ~ 100 0 

I 

IC1ca 

Ptl"- 111! QualU;r 
cent of ot 
wet eh!!t !h!!t 
and and and 

}lUilch pu.noh pw1oh 
in 

crude 

- ..... - - ...... . - ~- -

0 

0 

0 

0 

0 

0 

Other mnwale 

lr•r-'l'one 'l'otal 'l'otal Per- X1neral COIIIpO- !ron• 
lheet tone tone cent cent dtion 
end ot of cobb-

punch a crap a1oa able 

-' - --- - - -- - - -

N 

.. 
0 24,52() 24,520 5 

)>tonalite. 11 

do. 11 

~ 

~ 
f~ 
~~ 
,~ 

0 5. 780 5. 780 I ~ . ~ 
0 6o,850 6o,850 

£ ~ 
0 p 

0 2,42o 2,112o 0 
(:; 

Col'.Dibite- 11 ( ~ 
tantalite. t;i 

do. 11 

0 1,310 1,310 0 
(::: 
J;;f c ~· 

j:! 
C'::'" 

0 708 70S 100 Lepidol1 te. 'l'rao • 
'l'opu. 'l'rao • 
Co1uab1 te-
tantalite. o.n ·95 

Mouutte. c.oo 0,()5 
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t::;..._._ 

r·~ 
~ 
l 

l 
l 

~ 
~ 

----- --------

lhe •4 ~ of dell(liU 
llaber D 
- ot pee- lll\IJ"'lal lbape 
MUte 1truoture 
(Pl. ) 

157~ , .. ,hl,. O't'al. 
~ ~ll tel'llldia I 

lOili, 

151~ Olle uU. LIDUcular 

. 1515 4o. 4o. 

1519 do. necuJ.er. 

1610 lfall lOili. 4o. 

1617 OM uU. 4o. 

1619 4o. 4o. 

1627 4o. 4o. 

16)0 Vall IODI. u\icular 
brucb1DC 

1657 Ou unU. Ineeuiar 

1667 4o • . 4o. 

11100 4o. 4o. 

l/ a.ber ot CJ71\ala obHPYed. 

!Y Ma1D17 G'uhlc D"&Dl ''· 

.t.'t'IJ'IIp A't'II'IICI Depth 'fOill 
1qtb thl. (fHt) 
(feet) Dill 

(fHt) 

90 50 17 5200 

-~ 70 50 120,500 

~ 42 50 16,)00 

100 ~ 50 169,6oo 

1110 120 50 61.6, 700 

~10 110 50 150.500 

651 170 50 426,900 

17) 119 

2511 7 

732 55 50 1911,100 

426 105 50 179.500 

11120 350 50 2,767,000 

IN71 

,__ 
~ 'fOil I ·--_, a1Uoll oct 

(Percut cobb-
leO) able 

""1 --

'fab1t 22 .-PeetUt ld.aeral niOUI'o!l -coatlllutd. 
( ln lhort tOZlll 

N4epar 

h:r- ~ 'folll ·-- Pll'- p_. 1111 
oct llUOil oct oct oen.t · of 

cobb- 01'114• lhHt lheet 
able eheet - 11114 

11114 paDOh pmch 
;pmch lll 

Ol'll4e 

93 l&loo 100 

55 ~66.)00 0 

75 ~.700 0 

59 51),000 0 0 0 

55 ~355.700 5 

6o 90.)00 5 

6o 4
256,000 0 

55 ~109.000 0 

55 911,700 0 

55 1,522,000 5 

--

llloa 0\Mr ld.nerall 

QuallQ- 'foDI 'fetal 'fetal ,__ JU.nwal Pe:r- 0011p0- !Oill 
ot INlet tou toni Olll\ oct 1lUoa 

lhl!lt - ot ot cobb-
11114 puiCh IGr&Jl aloa able 

JIUIGh 

0 1700 1700 0 

. 

Lep14oUte. !rae • 

MOilulh. 11 

co 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	283
	284
	285
	286
	287
	288
	289
	290
	291
	292
	293
	294
	295
	296
	297
	298

