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GZOLOGY OF THE QUARTZ CREEK PEGMATITE DISTRICT,

GUNNISON COUNTY, COLORADO

by

Mortimer H. Staatz and Albert F, Trites
ABSTRACT

The Quartz Creek pegmatite district includes an area about 29 square
miles in the vicinity of Quartz Creek in Gunnisén 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-Cambrian rocks are chiefly quartzites interbedded
with a few arkoses and conglomerates., These rocks are surrbunded by more
abundant hornblende gneiss and tonalite. A small body of biotite tonalite

.was intruded and two thin layers of dacitic pillow lava were extruded into
this series., The hornblende gneiss and tonalite have the same composition
and differ only in texture. The older material (hornblende gneiss) has a
well-marked lineation, whereas the younger (tonalite) is equigranular, Sub;
sequently, a large body of quartz monzonite was intruded along the northern
boundary of the mapped area. Later, coarse-grained granite was intruded
into the southern part of the area., Dikes of fine—grainedvgranite cut the
coarse~grained variety., The last period of intrusive activity in pre-
Cambrian time is marked by a large number of pegmatifes.

The pre~Cambrian rocks were tilted and eroded, and the flatlying
Jurassic Morrison formation was deposited on the irregular surface. This
formation is conformably overlain by the Grefageousvnakota sandstone,
Faulting produced a vertical offset of 410 feet in_tﬁe Mesozoic- sediments

along the only large fault in the area, At the end of Mesozoic time there
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was another period of erosion., Tertiary (?) tuff is exposed in small, scat-
tered areas in the southern part of the district. It overlies both the
Dakota sandstone and pre-~Cambrian formations, Glacial till occurs along

the edges of Quartz Creek and Wood Gulch. Quaternary alluviﬁm fills the
valley bottoms.

Although the composition of the country rock has little effect on the
. shape of the pegmatites, the foliation imposed on this rock has a localizing
effect and in part controls the ultimate shape of pegmatitesa Zoned and
related internal structures are not well developed in the pegmatites of
this region. Many of the pegmatites are homogeneous and those that are
zoned usually contain.a large wall zone and smell discontinuous cores. In
addition to the more common homogeneous and zoned pegmatites, 7 percent of
the pegmatites show a layered structure of textural and mineralogical units
not repeated on the opposite side of the pegmatite. Other internal strug—
tural units include pegmatites which vary in composition along strike,
multiple or "line-rock pegmatites', and fracture fillings.

The mineralogy of the pegmatifes is described in detail. Specific
attention was given to most of the 27 observed minerals, A study of the
index of refraction of 439 specimens of plagioclase showed 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 disfrictﬁ No correlation
could be found between the refractive index of plagioclase in the pegma-
tites and the type 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 with the flat variety.
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The index of refraction was determined for 183 beryl specimens, The
beryl in pegmatites containing only a wall zone and a core showed no dif-
ference between zeﬂes, but in pegmatites that have intermediate zones, the
indices of refraction of the beryl showed an inward increase in the alkali
content from the contact. Beryl occurs with almost all of the pegmatite
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 outer zones of pegmatites
containing lepidolite, and the pink and light green varieties are found in
direct contect with lepidolite,

Lepidolite occurs in aggregates of fine grains, in flat plates, and 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 2ddition, the occurrence of the following minerals is described in
detail: perthite, quartz, martite, biotite, garnet, columbite-~tantalite,
nonazite, microlite, topaz, gahnite, allanite, and an unidentified mineral.

The lack of alteration in the wall rocks adjacent to the pegma@ites is
interpreted as indicating that the original pegmatite magma did not have an
excess of materials such as B, OH", and P that are needed to form alteration
minerals. Because of their low concentration, the above materials were
available only in the pegmetitic megma during its crystallization. Pegma—
tites that contain_the rare minerals such as beryl, tourmaline, curved
muscovite, biotite; magnetite, monazite, columbite~tantalite, cleavelandite,
topaz, lepidolite, and microlite show a grouping in clusters within the
district. k

Beryl-beering pegnatites occur most abundantlyiin hornblende gneiss and

are only rarely found in either granite or quartz monzonite,
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The types of minerals that form in a pegmatite appear to be determined
by the character of the material segregated from the original magna and the
period in which it segregated. The elements escape at one period and may be
from only a specific pocket in the magma. These liquids tend %o form
groups of pegmatites in which the later bodies=contain'a‘high proportion of
volatiles. '

_ Infeﬁred reseﬁves of.the»district are egtimated for beryl, scrap mica,
both hand-cobbiné and milling feldspar, lepidolite, columbite-tantalite,

topaz, monazite, and microlite. No sheet mica was found. Reserves are

%ﬁlaand transportation costs are high so substantial production of low-
pficed feldspar and scrap mica will depend on the adoption of economical
milling techniques for recoyering the large quantities ofﬂfeldgpar=awﬁil;““
able, Beryl is irrggularly'dittribut;d and-its"réédver&Aas a byproduct

will depend on the establishment of a stable market for feldspar and scrap

mica. Lepidolite ‘reserves are small and low grade.
INTRODUCTION

Prior to World War II the Quartz Creek pegmatite district was well
known for its fine syagimsns,_o_f‘ colored tourmaline, books of lepidolite,
topaz, and microlite. During and after World War II small gquantities of

beryl, feldspar, lepidolite, and tantalum minerals wére produced from the

district,

Location and surface features

The Quartz Creek pegmatite district is on the western slope of the
Sawatch Range in Tps. 49 and 50 N., R. 3 Z., New Mexico principal meridian,
Ghnniéﬁﬁ.ﬁﬂun$¥¢>cﬂ}ﬁg:§:1€i1131w=13-COVQrs abeut 29 square miles in the
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vicinity of Quértz Creek. State‘Highway 162 follows Quartz Creek through
the distfict, and joins U. S. Highway 50, 2 miles south 6f the southern‘.
boundary of the mappéd area. A road branching from State Highway 162 éross;
es the sdutheastern corner of the area and connects with U. §. Highway 50
1 mile west of Doyleville. Unimproved roads follow Severél»of ths_vallqys;-
and a mine-access road, made during World War II, connects State Highway
1é2 with the Brown Derby mine. The nearest railroad shipping poiﬁt, Parlin,
is on a narrow-gauge line of the Denver and Rio Grande Western Raiiroad2
which connects with standard-gauge lines at Salida (east-bound) or Montrose
 (west=bound), - |

The topography is moderately steep and has a maximum relief of 2,200
feet (pl, I). The highest peak in the district is at the northern boundary
and has an elevation of 10,238 feet. Quartz Creek, the main tribuﬁary
draining the area, is in a flat cultivated valley, a quarter to half a
mile wide, The hills rising from Quartz Creek are usually sage-covered,
and the north-facing slopes of the higher hills are covered with aSPen,
or spruce and pine. Quartz and Alder Creeks are the only permenent streams
in the district, but water flows in Willow Creek and Waod Gulch during the

spring and early summer,
Production

The recorded production of pegmatite minerals from the Quartz Creek
district is about 51 tons of beryl, 283 tons of 1epidoli£é,<140 tods of
serap mica, 5,000 pounds of tantalum and columbium minerals, and 15 pounds
‘of monazite.

From September 1943 to the spring of 1945 the Browﬁ Derby property‘was

leased by the Hayden Mining Company. Prior to February 1945, 3,155.67
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A. Panorama southern end of Quartz Creek pegmatite district
Jooking north. White areas in foreground are pegmatites,

B. Panorama of the northern end of the Quartz Creek pegmatite
district looking west across Quartz Creek. Outcrops in the
background are the Black Wonder (No. 847) pegmatite.



pounds _/ of beryl were sold to Metals Reserve Company and 283 tons of

_/ Banley, J. B., unpublished notes.

lepidolite to Corning Glass Company. ‘In addiﬁion, ﬁ,OQo,pounds'of micro-
lite concentrate ¢ontaining 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 mining stopped in the spring
of 1945, | : | Aj |
The White Spar No. 1 and No, 2 pegmatites, which are 0.8 mile north of
the Brown Derby mine, ﬁere mined for a.short time &uring:WBILd War II by
the Colorado Feldspar Companyﬂ The}production-of 1e£;dolite and feldspar
is not known, but ﬁas small. :
There was no mining in the district from 1945 to 1947, Mr, Rod
Fields located the.Bucky 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 property to Beryllium Mining Company, Inc.,
vwhich has produced 32.0 tons of beryl, 139.6 tons of scrap mica, 1,020
pounds of columbite~tantalite, 15 pounds of monazite, and 13 pounds of a
samarskite—iike mineral to May 1950. The last two minerals were sold to

Ward!'s Natural Science Establishment, Inc.

Previous work

Early papers on the pegmatites of the Quartz Creek district have been

concerned chiefly with the mineralogy of the Brown Derby pegmatites _/. A

_/ Eckel, E. B,, A new lepidolite deposit in Colorado: Am, Ceramic
Soc. Jour., vol, 16, pp. 239-245, 1933,
~ Landes, K. K., Colorado pegmatites: Am. Mineralogist, vol. 20,
p. 333, 1935. :
Zckel, . B., and Lovering, T. S., Work of Eckel, Lovering, Fair-
child--Microlite from Ohio City, Colorado: Report of the Committee on the
Measurement of Geologic Time, pp. 77-79, Apr. 1, 1935,
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Seaman, D, M., New pegmatite locality near Ohio City, Colorado:
Oregon Mineralogist, vol. 2, p. 23, 1934,

map showing 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

_/ Crawford, R, D., and Worcester, P. G., Geology and ore deposits ?f
the Gold Brick district, Colorado: Colorado Geol. Survey Bull. 10, 19163

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
shown on their map and the area containing them is designated as “granite'.
The area around Tomichi Dome, several miles to the east of the Quartz Creek

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

_/ Stark, J. T., and Behre, C. H., Jr,, Tomichi dome flow: Geol. Soca
America Bull,, vol. 47, pp. 101-110, 1936.

Between September 1942 and December 1944 the Geological Survey had
several field parties mapping in Colorado under E. W, . Heinrich in 1942 and

John B. Hanley in 1942-1944 [, In the Quartz Creek district these parties

_j Hanley, J. B., Heinrich, E. W., and Page, L. R., Pegmatite investi~-
gations in Colorado, Wyoming, and Utah, 19#2-1944 U. S. Geol. Survey Prof.
Paper 227, pp. 63-80, 1950.

mapped in detail--on scales of 1 inch equals 20 feet to 1 inch eépals 50
feet-~the Opportunity No, 1 claim, the Brown Derby No. 1 claim, the Bfown
Derby Ridge pegmatites, Brown Derby No. 5, the White Spar No. 1, the White
Spar No. 2, and the Bazooka pegmatites. A total of 25 pegmatites was mapped
with plane table and telescopic alidade. Several other pegmatites were

visited and described.
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Field work and acknowledgments

The investigations carried out by the Geological Survey in the Quartz
Créek 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, Such pegmatites are
in the minority, and time did not permit detailed study of the more numer-
ous associated, but unproductive pegmatites, or of the broader relations
of pegmatites to the regional geology. This study, started in 1948,
was made not only to provide an eéonomic appraisal of individual deposits,
but also to determine the regional relationships of pegmatites and country
rock,

The field work for this report was started on July 10, 1948, M, H.
Staatz and P. T. Flawn began mapping on the east side of Quartz Creek and
A. P, Trites and F. L. Klinger on the west side, TField work was recessed
September 7, 1948, It was resumed on June 12, 1949 and completed December
10, 1949, ‘The writers were assisted during 1949 by F, L. Klinger for three
months, and q, D. Vogel for two months., Mapping was done by pace and
Brﬁnton compass, using the Pitkin quadrangle topographic mep enlarged to a
scale of one inch equals 1,000 feet as a base (pl.ig), 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 was 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,
GENZRAL GEOLOGY

The rock units mapped in the Quartz Creek pegmatite district range in
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age from pre-Cambrian to Recent (pl.II). The age of the Brown Derby No. 1
pegmatite, as determined from uranium-bearing microlite by Eckel and Lover-

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

_/] Bckel, E. B., and Lovering, T. S., op. cit., p. 79, 1935.

metasedimentary rocks, predominantl& quartzites, that are surrounded by
younger and more abundant tonalite and hornblende gneiss (a meta~tonalite).
Included in this series are two small bands of dacitic pillow lava and one
of biotite tonalite., A coarse-grained porphyritic granite, similar in

appearance _/ to the Pikes Peak granite, intrudes the earlier pre-Cambrian

) Fckel, &. Biyoope clt., pe 240,-1933,

rocks in the south-central part of the district and a large quartz monzonite
intrusive body occurs in the extreme northern part. These rocks are in-
truded by numerous fine-grained pink 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 formatioﬁs,
Small areas of glacial till border Quartz Creek and Wood Gulch, and
Quaternary alluvium fills many of the valley bottoms,

In general, the pre-~Cambrian formations dip steeply ;nd have a north=
ﬁesterly trend, which is brought out by the structure of both the metasedi-

‘mentary rocks, the dacitic pillow lava, and the biotite tonalite. The peg-

matites have a general northeast trend across all of the earlier structures.
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Only three faults with displacements of over 20 feet were found in the
area, The largest of these trends northwest and separates the Dakota and
Morrison formations from the pre~Cambrian in the southwesterh‘corner of the
district. Two other faults, which are terminated by this large fault,
s§paiate.a block of Dakota sandstone from the pre~Cambrian and Morfison

formations.

Pre-Cambrian rocks
Quartzite

Pre~Cambrian quartzite, interbedded partly with érkosic and con=-
glomerate qpartzite (pl. II), is best exposed on the norfhwestern slope of
Wood Gulch where there are four mappable bodies. Two other bodies of
arkosic quartzite, about half a mile long, crop out along the headwaters
of Tollgate Gulch, a tributary of Quartz Greek,‘whiéh is northwest of Wood
Gulch; Narrow ouécrops, a few tens of hundreds of feet long, are found at
widely scattered localities on the northern side of Quartz Creek. These
rocks have been highly metamorphosed and are part of a much larger area of
sedimentary rocks that are separated bj inérqsiyé tonalite and hornblende
gneiss., ‘ ‘

. The pre-Cambrian quartzites are generally dark gfay but;in places are
: ~white and brown. The originai sediments ranged from siltstone to conglomer-
. at%ibut most were fingwgrainedi Some of the quartzites are now slightly
schiétosé;‘ The northernmbst ban@ of metaseéimentary rocks in Wood Gulch is
a conglomerate containing pebbles from 0.1 to 2 inches long. Some of the
pebbles are,elongated; the ratio of width to length is ffom 1:4 to 1:5.
-FeldSPar (orthoclase, microcline; and plagioclése) is present throughout

. the unit but the proportion Yaries'widely« The rocks along Wood Gulch are
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commonly guartzites with only a few percent of feldspar, bﬁt those on the
north side of Quartzicreek;conta;ned ZQApercent orﬂﬁore‘of felaspar, The |
- proportion of the dominant dark mineral, biqbit_e,,.?.z’:qng"a_s»i;f{rom';ja; tr;e;; to
about 15 percent. Muscoviteris-common in amounts of one percent.or less.
In rocks rich in feldspar, epidote is prominent and may make up more than
50 percent of the rock., One specimen contains hornblende and clinozoisite
as well as biotite. Apatite, zircon, and magnetite are common accessoriesa
Quartz-mica schists, composed chiefly of quartz. biotite, feldsPar, and e
muscovite, are found in a few scattered outcrops 1n the northern part of
~'the area, Locally, these schists contain well-develoPed porphyroblasts of
quartz and magnetite.
The thicknesses of the different expoéures rénge 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 ini%jgﬁgranite,
..M * g v ‘i‘:‘ i’ a

Dacite

Dacitic pillow lava (pl. II) occurs in two northwesterly-trending bands
south of Quartz Creek. One of these is in sec. 11, T. 50 N., R, 3 E.
on the northwestern slope of Wood Gulch, and the other is in secs. 3 and 34,
“about 900 f8et northwest of the Brown Derby mine.

The pillow lava is yellow green to dark éreen depending on the pro=-
portion of epidote. It is a fine—gréined dense vesicular rock, with prom-
inent flow lines, Some vesicles contain well-developed crystals of epi=-
dote and quartz; a few 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.

GPO 82-800049
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foot wide, are common. Microscopically the unaltered rock consists of
green prismatic hornblende (50 percent), quartz (30 percent), and andesine
(20 percent). Epidote may be present almost to the exclusion of other
minerals and is veined by calcite.

The band of pillow lava on the northwestern slope of Wood Gulch is
140 feet thick and is parallel in strike and dip to the enclosing pre-
Cambrian quartzite and conglomerate. This pillow lava was extruded under
water onto a sand and was bq?ied by later sediments., A secbnd band of
pillow lava, 6,450 feet to the northwest, is enclosed in hornblende gneiss.,
The two areas of pillow lava (pl. II) are almost &lined on strike and are
probably remnants of the same band. Both bands of pillow lava are younger
than the pre-~Cambrian quartzites on the northeast and older than the

quartzites to the southwest.
Biotite tonalite

One small body of biotite tonalite, approximately 900 feet long and
110 feet wide, is exposed in sec., 11 on the northwestern slope 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 southwest of, and
parallel to, a band of pillow lava,

The biotite tonalite is dark gray with prominent black hornblende
crystals, 0,05 inch in diameter, in a black, speckled, fine-grained matrix,
Plagioclase phenocrysts, the same size as the hornblende crystals, contain
small included'grains of biotite, epidote, and hornblende. Dark minerals
meke up about 50 percent of the rock, Hornblende, the chief dark mineral,
constitutes 25 percent of the rock, and commonly forms ragged prismetic

grains, but locally it occurs as small included grains in the plagioclase
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and quartz, Bilotite constltu’aes 22 percent of the rock and ocours wi‘bh :

; horn‘blende as a.ggregates and in the- plagloclase as a myriad of fine gralns. :
Epidote (3 percent) and magne’cite' (<1 percent) are- the other dark minerals.
Andesine (40 percent) :f'orms Targe crystals clouded with mny fa.ne crystals
of biotite, horn'blende, ‘and eplglote, Qua.rtz Qlo percent) is interstitial.
to the andesine. ;

The biotite- tona.lite occu:cs near the southwest edge of ’che pre-cambrian- s
quartzite and has 2 trend parallel to the stmke of the bedding. It is sims- .
ilar in composition to the pillow 1ava, except that i‘b is not vesicular and B
contains much less epidote and no calc:.te’. Iir is a.lso much coarser grained. .

The similarity in trend and. composition suggests that. the biotl‘ae tonalite

and the pillow lava derived from the same magma at*ahont the s_ame time, bu’c
“one was intrusive and the other extrusive. The biotite tonalite is yonnger'
than the quartzite to ’che north and. pro‘bably older than the horn'blende

gneiss to the south.
Hornblende gneiss and tomalite

The hornblende gneiss and tena.li'be a.re grada‘bionﬁ.l-ﬂ-sametimes in the
same outcrop, The difference between the" two rqcks :I.s one of texture, with h
the gneiss exhibiting a pla.na.r alinement of mineralsa‘ Though mest oi' 'hhe
hornblende gneiss and tonaln.te is clearly of intrusive origin, some 'units are
lava flows, | The homblende @eiss a.nd tunali’be were mappnd separaire}.y onIy
- along the northwestem slope of Wood Gulah, where finewgrained hornblende‘ = i‘
gneiss is very schistose and is cut ’by the coa.rser.,‘ emﬁgrannlar tonallte '

(p1ls I1I, A) These ’awo rocl:s are eviﬁently of differant aga$, the tona— o

1ite ha.ving 'been intmded aﬁ;er the old.er roﬁ: éznerphessed
considerably. The intmsive tanalite 'bedias in WM&. Gulch hax'e 8 mri:h-

westerly. trend, parallel to that of the pre—-Ca.mbrian quartzites@



47e724‘!.

The foliation ofvthe hornblehde gneiss soutﬁ ofonartz"Cfeek has a

north to northwesterly strlke and dips steeply in elther dlrectionﬁf North

of Quartz. Creek the strike is between norﬁhenorthwtst and north—northeas%,
except where the foliation parallels the contact of the quartz monzonite*‘¥”

The hornblende gnelss and tonalite have the widest distribuﬁlon of

any rock type and occupy the central part of the'Quar ‘ Greek“distrlct.'

These mafic rocks extena for a considerable dlstance to the northeast be—'

yond the area mapped, where they have been descrlbed.by Crawford.“j They

_/ CGrawford, R. D., and WOrcésterp P, G«,oGeology aﬂd'ore;ﬁepoéiﬁs,offj'j”
the Gold Brick dlstrict Colorado" Colorado Geol, Survey Bull., vol. 10,
pp. 27-28, 1916. j : : ks Sty

are the host rocks for a very large oumber of.pegmetites,:and numerous
fineegrained granite dikes. 7 “
‘The hornblende gneiss and oooalite‘fange f%ﬁg.fiﬁefgreined to'COaree~‘
grained; the maximum grain size is ebout 0.20 inch, Texturee or structures
_commonly found are: (l) prominent, well banded gneissic structure, (2) dia~
ba31c texture, (3) porphyritic texture, and (4) equlgranular texture Ex-—-
posures of this rock are in general poor, and even where well exposed the i
textural changes are s0 great that in most.places Seéaration into mepﬁable
units was not feasible. Both rocks are dark gray to greeﬁisﬁ black'Wﬁefen
fresh, and weather greenish gray to reddish brown. The hornblende content
ranges from 20 to 80 percent, but most of the rock contalns 50 to 75 Perm
cent hornblende Some fa01es are unusually rich in horﬁblende and the rock
‘may then grade into a hornblendite or. perknlte s i

The minerals in.the.hornblende gneiss and-iﬁ %ﬁeefooaiife‘are‘eesen—':
tially the same, but the proportions of each vary widely; Hornblende,‘bio-

tite, and feldspar are the only minerals that can be identified megascopical-~
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ly. In places much of the hornblende has altered to bioﬁiteo Andésine is
the dominant light-colored constituent,>bu£ quarfz and micfocline are présent
locally. The accessory minerals are apatite, zircon, sPhéne, magnetite,
epidote, chlorite, and sericite.

Much of the hornblehde is in distinct dark-green euhedral crystals,
but part is in frayed, ragged, pale-green grains that are altered largely
to biotite. In one place it is altered to chlorite. Biotite is not found
in some areas, but in others it is abundant. It forms as much as 60 percent -
of the rock, is commonly fresh, and occurs in brown prismatic crystals,
'Anéésihe (AnBO"An44) is poorly twinned and commonly is clouded with fine
kaolin and sericite. The andesine crystallized afger the hornblende in
most places and fills the spaces between the hornblende crystals; in a few
places the reverse is true. Quarf& is present in most specimens constituting
a maximun of 7 percent of the rock and occurs as small, clear grains with
sutured borders, This mineral is interstitial to and cuts anaesine; rérely
théy are micrographically intergrown. Because of the presence of a small
amount of quartzy; the rock is called a tonalite rather than a diorite, as

used by Crawford._/g Microcline is present in a few places, but in most of

_/ Crawford, R, D., and Worcester, P, G., op. cit., 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
_gssociated with biotite, Epidote and sphene are found locally, usually
where the hornblende is pale green and has been considerably altered. ‘Mag—'
netite occurs ih irregular grains and is not common. Augite was noted in

one specimen,
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Quartz monzonite

Quartz monzonite crops out along the northern boundary of the Quartz
Creek district, Pegmatites, similar in size and shape to those in horn-
blende 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 from quartz monzonite 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 streaks composed of
biotite, hornblénde, zircon, sphene, magnetite, and apatite. Hornblende
(0 to 15 percent), the dominant dark mineral, generally has been frayed
and altered to biotite. Biotite (7 to 14 percent) occurs in small brown
unaltered flakes and in clots or aggregates that appear megascopically to
be large crystals. Apatite and magnetite {1 to 2 percent) commonly occur
with biotite., Zircon, in trace quantities, is universally present as small
crystals, Wedge-shaped brown sphene crystals locally make up as much as
5 percent of the rock. The leucocratic minerals are quartz, andesine, and
microcline. Both andesine and microcline are in large phenocrysts and in
fine grains in the groundmass, The feldspar content ranges from about 12
to 45 percent microcline and from about 30 to 65 percent andesine, The
plagioclase has a composition of AnBl—An35, The microcline shows cross-
hatch twinning in most places. The andesine has some albite and pericline
twinning and in some thin sections is covered by a thin film of %aolin and
gericite., No quartz is observed megascopically, but in thin section small
clear grains, interstitial to the feldspars, make up 4 to %5 percent of the

rock, The quartz exhibits strain shadows and in many places has sutured
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" borders.

The quartz monzonite was intruded into the hornblende gneiss and in
turn was cut by pegmatites, It is thus intermediate in age between pegma=—
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 two rocks are not in contact. The following evidence, however,
suggests that the quartz monzonite is older: (1) in many regions the dif-
ferentiation of a batholith results in the early formation of mafic rocks.
Subsequently, rocks of intermediate and granitic composition are formed as
in the Quartz Creek district where the quartz monzonite is intermediate in
composition between the granite and the earlier tonalite; (2) the gneissic
texture in the hornblende gneiss parallels the»é?ntact on the quartz mon-—
zonite (ple II), This implies that the quartz monzonite was intruded during
metamorphism; whereas the coarse-grained granite cuts across follation in
many places; (3) the pegﬁatites that cut the granite and quartz monzonite
have a composition similar to the granite and appear to have been derived

from it rather than the quartz monzonite.
Coarse—~grained granite

A large band of coarse-grained granite (pl., II) trends north-northwest
across the district from the northeastern corner of sec, 22 to the northefn
border of sec. 33. This granite forms the prominent mounfains on the
southeast side of Quartz Creek. Another band of massive granite crops out
a mile to the west and extends about one mile norﬁh of the southern boundary
of the area mapped. These two granite masses converge Several miles south
of the Quartz Gieek pegmatite district to form a large V. In addition to '
these two large granite bodies, numerous small bodies with exposed areaé of

from a few feet square to 2,000 feet by 800 feet, are scattered throughout
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the hornblende gneiss and tonalite terrane. The area of most abundant
small scattered granite intrusives is west 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 phenocrysts are grains of pink microcline,
0.50 to 0.75 of an inch long, and grains of clear quartz, 0.25 to 0,50 of
an inch long. In thin section the microcline phenocrysts show many small
included crystals of diversely oriented microcline, quartz, biotite, and
albite, The quartz phenocrysts are composed of several grains, commonly
with sutured borders. The coarse-grained groundmass consists of inter-
locking grains of microcline, quartz, biotite, albite, magnetite, apatite,
and zircon., Some speciméns also contain sericite, epidote, and chlorite.
The average composition of this rock is estimated to be microcline (71
percent), quartz (20 percent), biotite (8 percent), albite (1 percent),
and less than 1 percent of magnetite, apatite, and zircon, and trace quan-
tities 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 biotite.

There are two less common varieties of the coarse-grained granife.
Granite gneiss occurs in a few isolated masses near the western edge of
the district and is charécterized by the parallel arrangement of elongate
guartz and biotite crystals, granulation, and recrystallization of the
quartz. Much of the biogite has been altered and only small wisps and dis—
colored areas remain, The gneisg is believed to be a normal granite that
has been metamorphosed by shearing.

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

masses. It has no large phenocrysts, has many small vugs, contains only a

et
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A. Coarse-grained granite along the divide betwaqp
Wbod Gulch and Quartz Creek. | |

ad

B. Coarse-grained granite with two sets of joihtsfq
at right angles. I }’
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few percent of quartz and a trace of biotite, and is high in albite. This

rock ig thought to be an albitized variety of the normal granite.

' The granite is younger than the hornblende gneiss, tonalite, and PT34, !

Cambrian quartzites becaﬁse it cuts thesevro¢ks‘or.gontainsvyartly assimi-
lated inclusions of them. On Indian Head, a large grénité‘ﬁaés jutting
out into the valley of Quartz Creek (pl. II, sec; 4), numerous partly
assimilated fragments have large microcline porphyrohlasfs, and. onerpiecé
has well-rounded pebbles of conglomerate. The'gfanite is in turn cut by

dikes of fine=-grained granite and by pegmatite. Its relatlon to the quartz

monzonite is not clear, but the quartz monzonite is probably older than the.

granite,

Fine-grained granite'dikes and pegmatites

Pegmatite and fine~-grained granite (pl. II)Vare:fdund togethér in manynvw“'*?

—y

places and cut both hornblende gneiss and the coarse-grained granite. The%_”f»'

fine~grained granite dikes are cut by the pegmatitesﬁ «The-pegmatites'are
found throughout the district, except in the central narts of the two main
granite masses, The’ flne-grclned granlte is much more restrlcted in dls~

tribution, and occurs in dikes in a northrnorthwesterly trendlng zone west

of the largest granite intrusioh. The same zone contamns many Small inrif;f?*”

trusive bodies of coarse-grained granite. A few fine—gramned granlte dnkes

are found in hornblende gneiss 200 feet from the northeast edge of the‘

largest granite bodyo

The structure in the earliér'pre?Cambriannrocké,is followed in part by'

the granlte dlkes on the north side of Qpartz Creek, which have atgeneral

trend of from north to N. 20° W (pl, II) South of'ﬂpartz Creek the dlkes

have a general northeasterly trend, but range from N. 20 W. tc N, 500
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The pegmatites form both long narrow dike-like bodies and irregular
masses., The dikes trend, except in sec. 33, from N, 1504-60o E., cutting
across the earlier structure. In the vicinity of the southeast corner of
sec, 33, T. 50 N., R. 3 E. 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 inch. The dikes range in width from a few inches to 180 feet and in
length from a few feet to 2,700 feet. The contacts with the surrounding
rock are sharp, and the granite forms prominent outérops. The rock is made
up almost entirely of leucocratic microcline, quartz, and plagioclase.
Microcline (20 to 60 percent) has crosshatch twinning. Clear quartz (15 to
40 percent) forms irregular grains, many with sutuged borders, and is inter-
stitial to plagioclase and microcline. The plagioclase (20 to 40 percent)
is albite (Any) and occurs in crystals coated with kaolin and as inclusions
in microcline crystals. Biotite is the dominant dark mineral ranging from
a trace to about 5 percent; the average is less than 1 percent. Ragged
grains of muscovite, commonly on feldspar, is as much as a few percent iﬁ
some places. A few euhedral crystals of apatite and irregular-shaped
grains of magnetite are present in some specimens.

A gray facies of this rock in secs. 8 and 17 differs from the averagé
fine-grained granite in that it contains about 5 percent biotite and has
endesine (AnBZ-An34) feldspar. It is poorly exposed and its relation to the ;

“other rocks is not kmowm. -

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 relationship is indicated by their areal distribution. The small
coarse-grained granite bodies and the fine-grained granite dikes crop out in

the same north-~northwesterly 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 i:’he north-
ern contact of the largest granite mass. Both rocks are of the same mine
eral composition, but the fine-grained granite is commonly richer in plagio=—

clase and poorer in microcline and may represent a more sodic fraction of

the magma.

Mesozoic rocks

Morrison formation

The Morrison formation unconformably overlies the pre-ca.mbrian and is
conformably overlain by the Dakota sandstone along the western and eastern
edges of théQu.artz Creek district., The Morrison formatioﬁ is covered in
more than 90 percent of the area and the outcrops are commonly of the more
resistant sandstone lenses,

This formation is composed of a basal and an upper sandstone that are
separated by vari-colored shale. 'The basal sa.ndstor;.e rests on the pre-
Cam'brian and closely resembles the Dakota sandstoﬁe in appearanée._ It is
wﬁite to tan and weathers buff to yellowish-brown. The quartz grains are
subrounded, and a few beds are quart%itic. The middle unit of the -formation
rarely is exposed. vIt is composed of green, brown, a'nﬂdvreddi'sh shal‘es'with“
a few thin limestone and sandstone beds. Above fhe shél-és is a white 'finé-
grained sé.ndstone flecked with iron oxide, This rock is prominently cross—
fbedded,a,is usually friable, and the :‘Lnd.ividua_l-quartz grains are weirl
;j.puﬁdéd, - This sandstone is conformable with the basal pébble‘ conglomerate
of the Dakota sandstone.

At no place in the area is a complete section of the Morrison formation :
‘exposed, but a thickness of 355 feet was measured along the west si—d-e_ of

Alger Creek, in secs 36, Te 50 Noy Ry 2 Z., from the top of the underlying
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pre~Cambrien (as determined by float) to the base of the Dekota formation.

The thickness of this formation also was measured by Dings _/ in the soutbp

_/ Dings, McClelland, Personal communication, 1949.

western corner of the adjacent Garfield quadrangle, His measurements, made
under equally difficult conditiohs, with the exact position of the upper
end lower limits inferred, indicate the thickness of the Morrison to be be=-
tween 315 and 375 feet,

Yo fossils were found and the identification of the Morrison formation
in the Quartz Creek district is based on its lithologic similarity to this

formation in other areas.
Dakota sandstone

The Dakota sandstone is well exposed in a series of cliffs that border
Alder Creek (pl. II). This nearly flatlying formation crops out in a series
of prominent steplike cliffs. In plate V, A, itiis shown capping the Morri-
'son formation along the western border of the district; it also érops out
east of the mapped area.

The Dakotea is composed of a basal pebble conglomerate and an upper

sandstone, The conglomerate is composed of subrounded to rounded pebbles
averaging 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 part the
conglomerate is arkosic though much of the feldspar has aitered to clay.
The upper part of this unit is quite friable and commonly cross-bedded,
whereas the lower part locally is cemented with chalcedony and is ¥ery
.resistant.

The upper unit of the formation is composed almost entirely of sand-

stone, but in its upper part contains thin beds of fine-grained black to
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B. Tuff with large volcanic fragment. ‘
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gray fissile shale a few inches to 1.5 feet thick. This sandstone is com-
posed dominantly of subrounded grains of quartz, and subordinately of ortho-
clase., The rock ranges from a true arkose with about 25 percent feldspar to
an almost pure quartz sandstone., The cliff-forming units are compact sand-
stone, but much of the unit is soft and friable, Locally it has been in-
&urateé to quartzite. The sandstone is white to gray and weathers buff or
vellowish brown., Commonly it contains small spots of limonite, and one

bed in the upper pa&t contains radiating l-inch spheroids of limonite pseudo-
morphous after pyrite.

The Dakota sandstone is not completely exposed in the area mapped and
the upper surface has been eroded, The maximum thickness obtained from the
six sections measured is 183 feet: the basal conglomerate is 33 feet thick.

The only fossils found in this formation were a poorly preserved un=-

identifiable gastropod and a few fragmentary casts of plant stems.

Tertiary rocks

Tuff

A white tuff is well exposed on the south side of Quartz Creek, in the
southeast corner of the Quartz Creek district (seq. 8), where it forms a
small cliff overlying the Dakota 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 Quartz Créek, the tuff overlies pre-~Cambrian rocks.

The tuff is a porouszyhite flaggy rock occurring in layers 1 to 2
inches thick, The layering dips from 4 to 23 degrees. A few subrounded
fragments of darker volcanic rock (pl. V, B) are enclosed in an aphanitic
matrix containing phenocrysts, one-thirty second of 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 shows many scat-
tered phenocrysts in a brown cryptocrystalline groundmass, The phenocrysts
comprise :about 35 percent of the rock, Andesine-labradorite (more than 30
percent) ;ommonly occurring as angular fragments or rarely as euhedral
crystals, 1s the most common phenocryst. Some of the plagioclase crystals
show zoning. Long fibrous crystals of brown biotite (3 percent) is the
chief dark mineral. Next in abundance is black anhedral magnetite (1 per=-
cent), Other minerals in the approximate order of their abundance are:
hornblende, quartz, scapolite, sPhéne, apatite, and zircon.

The tuff outcrops are erosional remnants, a few tens of feet thick, of
a thicker and more extensive tuff bed. The tuff that overlies the Dakota
sandstone along the east side of Quartz Creek has a minimum thickness of 83
feet., The tuff is younger than the faulting which brought pre~Cambrian
rocks against the Dakota sandstone, because the tuff is deposited across
the fault line with no apparent displacement. It is overlain along Wood
Gulch by glacial till, presumably of Pleistocene age. The tﬁff, therefore,

has been tentatively designated as Tertiary.

Pleistocene and Recent deposits

Glacial till

Pleistocene (1) glacial till overlies the other formations along both
sides of Quartz Creek and Wood Gulch, and fills the broad valley of Quartz
Creek where it is covered by a foot or less of soils On the south side of
Quartz Creek the till is quite thin and pégmatite outcrops protrude through
it, There is considerable difference in the altitude at which the till was
deposited, The highest position is on the north side of Quartz Creek at
8,700 feet; on the south side the altitude is 8,250 feet. The’till deposits

on the north side are part of the lateral moraine whereas 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 moraine,

The till is composed of clay, fine sand, pebbles, and boulders as much
as 3 feet in diameter., The boulders are a heterogensos mixture of several
rock types and differ from place to place. On-the south side of Quartz
Creek and along Wood Gulch, hornblende gneiss and tonalite are the dominant
rock types in the till and in places form more thén 80 percent of it. Near
the mouth of Alder Creek on the north side of Quartz Creek the till consists
of pegmatite (30 percent), Dakota 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=
Cambrian quartzite, Sawatch 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 Quartz Creek district. Along Quartz 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 Quartz Creek.
STRUCTURAL GEOLOGY

Tha structure of the older pre~Cambrian rocks of the Quartz Creek dis-
trict has a general northwest trend, which is cut by stocks and batholiths
of younger pre-Cambrian granite and quartz monzonite; Mesogzoic and later
rocks are flatlying and are cut by several faults in the southern part of the

district.
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The generai frehd of the pré;Cambriaﬁ metasedimentary rodks‘is north-
west, with a steep dip southwest. The foliation of the pre~Cambrian horn-
blende gneiss strikes northwest to northeast and dips steeply. On the
southeasﬁlside of Quartz Creek and along the western edge of the district
the foliation trends northeast and dips from 70° SE., to 59° NW. Around
the edge of the quartz monzonite intrusion the foliation parallels the
contact and dips steeply away from it. In the northern part of the dis-
trict, the foliation strikes northeast and dips from steeply southwest to
vertical,

The large granite mass dips steeply to the northeast along its north-
eastern side, On theffbf%, however, the dontact was not exposed, but due
to the innumerable small stocks along this side (pl. II) it is believed
that the granite underlies the schist at shallow depth. The contact of the
guartz monzonite was not exposed but the strike of the foliation of the
hornblende gneiss 1s oriented parallelto that of the contact, and it is
probable that the dip is also parallel.

Most of the pegmatites trend northeast along joints and cut across the
foliation of the older rocks. Groups of parallel lenticular pegmatites with
this trend are common (pl. VI, A). ’

Faults are difficult to recognize in the pre-~Cambrian rodksé%kcept
vhere pegmatites have been cut androffset. The displacement observed
ranges from a few inches to 4 feet, Drag folds and local disruptions in
the foliation also may have been the result of unrecognizéd faulting,

Two sheared and mineralized fractures were mapped in the hornblende
gneiss, The larger of these is south of Quartz Creek, 250 feet east of the
Buckhorn pegmatite (No. 659). The second shear zone is in the northwestern

part of the area mapped, where the southern part of pegmatite No, 1199 has

been displaced about 3 feet to the west,
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In the Mesozoic sediments faults are more readily recognized. A major.
féult separates Dakota sandstone from hornblende gneiss in the southwestern
part of the district (pl. II) and trends N, 20°-42° W, A vertical displace-
ment of 410 feet was measured on the west side of Alder Creek, the southern
block having moved downward with respect to the northern block. On the
west side of Alder Creek the Dakota sandstone has been sharplj upturned by
drag of the beds at the fault. In the southwestern part of the district,
along State Highway 162, a small segment of Dakota sandstone has been
downfaulted between the large fault and two smaller ones to the level of

the highway and folded into a gentle anticline (pl. VI, B).

PEGMATITES

Size and shape of pecmatites

The pegmatites of the Quartz Creek district range in size from bodies
& few inches wide and a few feet long to bodles like the Black Wonder peg-—
matite, 12,600 feet long by 6,700 feet in maximum width. Most pegmatites
range from 100 to 400 feet in length, but 37 bodies are over 1,000 feet
long. The two largest pegmatites are the Bucky deposit, 4,000 feet long
by 2,600 feet in maximum width, and the Black Wonder, both of which are
very irregular and have many small branches, The small pegmatites are
commoner in the granite and quartz monzonite.

The pegmatites in the Quartz Creek district can be classified, on”the
‘basis of shape, as: (1) lenticular, (2) lenticular~branching, (3) oval, and
() irregular, ZExamples of each are shown in figures 2 to 6 and plate VII,

A and B, including both the extreme variations and the average shape in
each type. Zach of these examples represents many more pegmétites of simi-

lar shape. The lenticular pegmatites are 2.3 times more common than ir—-
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regular pegnatites—~the second most abundant type. The general order of
frequency is one oval pegmatite to 2,3 lenticular-brenching pegmatites, 238
irregular pegmatites, end 6,6 lenticular pegmatites.

Comparison of pegmetite shapes in this district with shapes in the

Black Hills _/ and other pegmatite districts has shown that the shape of a

_/ Page, L. R., et al, Pegmatite investigations 1942-1945, Black Hills,
South Dakota: U, S. Geol, Survey Prof, Paper (In preparation).

Rl

grénitic pegmatite 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 Quartz Creek district for the most part are in-
truded into granite, quartz monzonite, hornblende gneiss, and tonalite, The
hornblende gneiss and tonalite have a similar composition, but the horn-
blende gneiss is foliated and the tonalite is equigranular. Both rocks are
competent and the pegmatites tend to follow fractures and Jjoints that cut
the poor to well—-developed foliation in the hornblende gneiss. Though the
pegmatites intruded into hornblende gneiss are usually well exposed, the
adjacent gneiss is rarely seen, Wherever the foliation of the hornblende
gneiss was exposed adgacent to the pegmatite the angle between the fOllar;\
tion plane and the smde of the pegmatite was measured; the results are
plotted in figure 8 on a bar graph. This graph indicates that there is no
constant angle at.which the pegmatites cut the foliation of the country
rock; though it is most common up to 60 degrees, The irregularity of the
pegnatites and their numerous changes in direction point to the emplace-
ment of the pegmatites along irregular fractures and joinﬁs. The horn-
blende gnelss and tonalite are too poorly exposed to allow measurement of

any overall joint systems., The largest body of coarse-grained granite is
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well 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
related to 2 or 3 well-developed sets of joints. Over the entire granite
body, however, 639 joints show a random orientation, The main granite

body is cut by pegmatites only in its northwestern end, where the lenticular,
and lenticular-branching pegmatites trend N. 450 W. In the hornblende
gneiss and tonalite the pegmatites trend from north to N. 45° Z. (pl. II).
The trend of the lenticular pegmatites in the mafic rocks is quite uni-

form over the whole district. This points to a district-wide joint system
in the hornblende gneiss and tonalite, whereas the Jjoint systems in the
granite vary from one locality to the next. A probable explanation of this
peculiar feature is that the joint system in the mafic rocks antedates 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 t&pes of country rock to the shapes of peg—
matites it was 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 terranes. The composition of the country rock has little
to do with the shape of the pegmatite, provided the rocks being compared
are of equal competency. Table 1 shows the frequency of occurrence of each
shape compared to the oval shape in each of the three most common types of
,country rock, hornblende gneiss and tonalite, coarse-grained granite, and

quartz monzonite.
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Table 1,-~Ratio of pegmatite shapes to the oval type in different kinds of
country rock. j

Pegmatijé shapes

Rock type Lenticular | Lenticular-brasnching Irregular Oval
Hornblende gneiss ) ¢

and tonalite 5.8 26" 2.4 1.0
Coarse—gralned i ;

granite } bs2 2.6 i Tl §4 AT 0 |
Quartz monzonite 6.k ; 2al %S § 6.0 -]

All pegmatites that cut more than one rock type are omitted (fig. 7). Ex-
cept for the larger number of irregular pegmatites in the quartz monzonite

"*lune ratlos are remarkabLy similar. The higher ratio of irreguiarfpegmatites_

'_;wn the qnartz‘mo"zonﬂte pr\bablj ‘can be correlated there with the greatex i

umber of Large pegmatlt s in’ fhls area Thig is discussed in more detaﬂl

,é,1n 2 succeedlng paragrapn : The countrJ rock s differ greatLy in thelr maner~ ]

.alogy texture and chemloat composwtlon and yet. the snapes of the pegma=-

shtltes ‘show llttle va£1atlon g}The rocks of uhlS dlstrlcf have one important
‘fcharaccerzst1§ 1nAcomm0n:‘ theJ are all tight, brittle, and competent. The
-efxect on the bha§e~of thé pegmatltes where the host rock possesses even
:minor follatlow is qulte striking. Table 2 shows the frequency of occur-
pe%gg;éf the different shapes as a ratio related to the oval shape in horn=-
blende gneiss and tonalite,

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

g Pegmatite shapes |
. Rock type Lenticular | Lenticular~branching | Irregular Oval _|
i I

\Hornblende gneiss 87 2.0 : 2:8 1.0

' |

Eanalite 12.0 9.2 | 2.2 1.0

| |

Foliation has a profound effect in simplifying the shapes of the pegmatites
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by decreasing the number of branching types; the lenticular-branching type
is 4,6 times more common in the tonalite than in the hornblende gneiss.
Pegmatites in similarly competent rocks are found also in hornblende schist

in the Bridger Mountains _j, Wyoming, end in Pikes Peak granite in the

_/ Mclaughlin, T. G., Pegmatite dikes of the Bridger Mountains,
Wyoming: Am. Mineralogist, vol. 25, pp. 46-60, 1940,

Zight Mile Park, Colo._/

_/ Heinrich, E. W., Pegmatites of Eight Mile Park, Fremont county,
Colorado: Am, Mineralogist, vol. 33, pp. 420-448, 1948,

Pegmatites in incompetent rocks such as mica schist are in general
concordant with the foliation and were intruded by shouldering apart the
country rock. Pegmatites of this type are most commonly lenticular, but
other common forms are troughlike, arcuate, and teardrop. Lenticular-
branching pegmatites are extremely rare. The schistosity of the wall rock
is commonly conformable around the entire pegmatite.

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 couantry rock on
the shape is usually obscured and the body becomes an irregular stocklike
mass, The directional control that fractures had on large pegmatites like
the Black Wonder, Bucky, or Buckhorn was obiiterated by the large quantity
of material and is found only in the small stringers that extend outward
from the main mass.

Whether pegmatites are“ﬁncompetent or incompetent country rocks makes
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 with some confidence, whereas, pegmatites in ¢om-.
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petent rocks such as in the Quartz Creek district, can be predicted only

if the attitudes of the controlling fractures are known.

Internal structure

The recognition of distinct lithologic and structural units within

pegmatites dates back for many years.‘ Hunt ~A who noted a remarkable

_/ Bunt, T. S,, Notes on granitic rocks: Am, Jour, Sci., 34 ser.,
vol. T, pp. 89, 182-186, 1871.

banded afrangement "formed by successive deposits of mineral matter" at
Brunswick, Topsham, and Newry, Maine, appears to be the first American
geologist to recognize a systematic internmal structure in pegmatites.

Many early authors of 25 to 40 years ago referred to segregations, veins,
layers, bands, and streaks. An excellent historical review of these early

writings is given by Cameron, Jahns, McNair, and Page _/. Until about 1940

_/ Cemeron, %. ¥., Jahns, R. H., McNair, A, H., and Page, L. R.,
Internal structure of granitic pegmatites: Zcon. Geology Mon. 2, pp. 10—~

13, 1949.

most of the work on pegmatites was carried out by mineralogists and geolo=-

gists who emphasized the miﬁeralogy and theories of genesis of pegmatites “/,

- _/ See for example:

Fraser, H. J., Paragenesis of the Newry pegmatite, Maine: Am. Mineral-
ogist, vol, 15, pp. 349-364, 1930.

Hess, F. L., Pegmatites: ZEcon. Geology, vol. 28, pp. 447-462, 1933.
» The natural history of pegmatites: Ing. 2nd Min. Jour.-—
Press, vol. 120, pp. 289-298, 1925. _

Landes, K. K., Paragenesis of the grenitic pegmatites of central
Maine: Am. Mineralogist, vol., 10, pp. 355-411, 1925,
,» Sequence of mineralization in Keystone, South Dakota
pegmatitest Am, Mineralogist, vol. 13, pp. 519-530, 537-558, 1923,
, Criteria of age relations of minerals: Zcon. Geology,
vals 27, D 211k; 1932,
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Landes, K. K.; Origin and classification of pegmatites: Am., Mineral-
ogist, vol. 18, pp. 33-56, 95-103, 1933,
, Colorado pegmatitest Am., Mineralogist, vol. 20, pp.
319-333, ‘1935,

Schaller, W. T., The genesis of lithium pegmatites: Am, Jour. Sci.,
5th ser., vol., 10, pp. 269-279, 1925,
, Mineral replacement in pegmetites: Am, Mineralo-
gist, vol. 12, pp. 59-63, 1927.
, Pegmatites: Ore deposits of the western states, pp.
144151, Am. Inst., Min, Met. Eng., New York, 1933.

and put little emphasis on fheir structure,

After 1940, because of the wartime need for pegmatite minerals, the
U. S. Geological Survey made 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 unitsrdis-
tinct from the adjacent barren units, detailed mapping and interpretation
of various pegmatite units have proved of much aid in exploration, deveiﬁp;

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

_/ For example see:

~ Smith, W. C., and Page, L. R., Tin-bearing pegmatites of the Tinton
district, Lawrence County, South Dskota: U. S. Geol. Survey Bull. 922,
PDe 595—630 1941.

Olson, J. C., Mlca—bearlng pegmatltes of New Hampshire: U. S, Geol.
Survey Bull. 931-P, pp. 363-403, 1942,

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

Cemeron, 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 northeastern
Brazil: Geol. Soc. Ameriea Bull., vol. 56, pp. 1015-1070, 1945%

Jahns, R, H., Mica deposits of the Petaca district, Rio Arriba County,
New Mexico: New Mexico Bur. Mines, Bull. 25, 293 pp., 1946.

Cameron, ®. N,, Jahns, R, H., McNair, A, H.,, and Page, L. R., Internal
structure of granitic pegmatites: Econ, Geology Mon. 2, 115 pp., 1949.

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.
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tion of the internal units has given excellent results _/.

_/ Page, L. R.,, Uranium in pegmatites: Zcon. Geology, vol. 45, pp.
12-3L4, 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 _/. Many of the pegmatites

_/ Cameron, . N., Larrabee, D, M,, McNair, A. M., and Stewart, G, W.,
Characteristics of some New Ingland mica~bearing pegmatites (abstr.): Econ,
Geology, vol. 39, p. 89, 1944,

Jahns, R. H,, Mica deposits of the Petaca district, Rio Arriba
County, New Mexico: New Mexico Bur. Mines Bull. 25, pp. 39-51, 1946.

Heinrich, B. W., Pegmatites of Eight Mile Park, Fremont County,
Colorado: Am. Mineralogist, vol. 33, pp. 436-442, 1948,

Cameron, =, N., Jahns, R. H., McNair, A, H,, and Page, L. R.,
Internal structure of granitic pegmatites: Econ. Geology Mon. 2, pp. 13-

97, 1949.

of the Quartz 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 as banding in this paper.
Zones

The zones of a pegmatite in ideal development are concentric shells
about an innermost zone or core; in many places they are incomplete, how-
ever, forming only along one end or in one part of the pegmatite. Zonal
structure is formed during the primary consolidation of the 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, Z. N., Jahns, R. H., McNair, A, H,, and Page, L, R., Op.
“eibe, Do 20, 1945,

and (4) cores.
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Border zones are fine-grained selvages that in most pegmatites are a
few inches or less in thickness. Most are of 1little significance in the
mining or quarrying of pegmatites, and hence in the industry are not dis-—

tinguished from the adjoining wall zones that are coarser grained and much

L2

hicker. Alﬁhough they actvally are the second zones from the margins of
pegmatite boéies, they are designated as wall zones in recognition of
terminology firmly estgblished in the pegmatite mining industry. The inner-
most zZone or core occurs at or near the center of the pegmatite either as

an elongate lens or a series of disconnected segments. Any zone between
the core and the wall zone is an intermediate zone. Any number of inter-
mediate zones can exist, but few pegmatites contain more than three., If

the core is not exposed at any one level, the innermost exposed zone may

be identified erroneously as a core.
Banding

Banding is the name given to the layered structures forming pegmatite
units that differ in mineralogy, texture, or both and tend to have a non-
concentric arrangement within pegmatite bodies., Banding in a pegmatite
may divide the body either across or along the strike, Several distinct

types of banding are recognized in the Quartz Creek districg.

Bending parellel to strike.,--Pegmatites in which banding is parallel

to the strike and dip of the body are called layered pegmatites (fig. 11).
The distinct bands or layers are mappable units of definite mineralogy or
texture and are not repeated. The layered pegmatites commonly consist of
several tabular units whose contacts are approximately parallel to the
hanging~wall and footwall sides of the pegmatite. These layers differ

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




the pegmatite, Pegmatites composed of two _llayers are 'by fé.r -'the m§st com=
mon type in this district. These units commonl;s’r,éxt'end the ‘i_antire lengfh
of the pegmatite and are from 1 to 30 feet thick. This type of_bamdiné'.is
confined to narrow lenticular and lenticular-bi'anching pegmatites or to a
narrow lenticular ‘pa.rt of irregular pegmaltites‘j.i It is not found in thick
parts of irregular pegmatites or oval pegmatib:es. : The distinct-viupper' and
lower units in many of these layered pegmatités cai';' >be distinguished in
only certain parts of the body and merge along strike in_{;o a single unit.
Where two layers merge, or telescope, the unit formed has the bulk_ composi=
tion of the two combined layers and'as texture inférmedi'afe between that of
the upper and lower layers, In pegmatite No. 548, fox; éxample, an upper”
layer, consisting of perthite (50 percent), quartz (33 ‘percent), albite
(15 percent), and muscovite (2 percent), and a lower layer, cons:'q'.sting: of
albite (74 percent), quartz (20 pércent), perthite (3 percent), and mus- :
covite (3 percent), become progressively less ‘distincf to the south and
finally merge into a single unit, consisting of albite (63 percent), quartz,
(20 percent), perthite (15 percent), and muscovite (2 percent).

Banding across strike.-~Many pegmatites are banded across the strike

into two or more mappable units differing in mineralogy, texture, or both ‘
(fig. 12). These ave designated as pegmatites showing variation in compo-
sition along strike, Banding across strike results in two or more pegmatite
units that have their contact at an angle to, rather than parsllel to, the
strike of the pegmatite units. In such pegmatites the bands occupy the
full width of the 'bod;y, and are from 20 to several hundred feet across
parallel to the strike of the pegmatite body. The units have the shape of

- whatever part of the pegmatite they occupy; tims, ohé unit may occupy the

short, thin lenticular part and another long, irregular, bulbous part of &
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pegmatite. Banding across strike has been found only'in lenticular and
lenticular-branching pegmatites and all such bodies conﬁéin either two or

three bands (fig. 12).

Multiple banding.--Some pegmatites in the Quartz Creek district are

composed of innumerable very thin bands that differ in texture, mineralogy,
. or both., The bands are rarely mappable on ordinary scales, This type of

‘banded rock has been described as "line rock" in the Pala district, Calif, _/

_/ Schaller, W, T., Genesis of lithium pegmatites: Am. Jour. Sci.,
5th ser., vol. 10, p. 273, 1925. ‘

Line rock in the Quartz Creek district is characterized by the repetition
of bands of ﬁinerals from 0701 inch to 0.4 foot thick; the average thick-
ness is less than 0.5 inch.? The banding in most places, as in pegmatite
No, 670, is parallel to the strike of the body, but in a few places it cuts
across the strike, Line rock is found commonly as patches in a small paft
of the pegmatite. No pegmatite with the exception of pegmatite No. 670 con—
tains more than 15 percent of line rock, and most of them contain less than
1 percent, Line-rock-bearing pegmatites, therefore, are not classified
separately.

ILine rock is most common in albite-rich pegmatites where the most
obvious banding is caused by layers of garnet and mﬁscovite as much as
one-quarter of an inch thick (pl. IX, A and B), Layers of fine-grained
albite-quartz pegmatite are interspersed with coarser layers of perthite~
quartz-albite pegmatite (a half inch to about 4 inches thick)., The layers
of perthite-quartz-albite pegmatite are lenticular and usually pinch out
within short distances. Other layers may occur above or bélow to form an
echelon pattern, Rarely the albite-quartz pegmatite forms the lenticular

units in line rock. The banding may end abruptly against large crystals or
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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 layers are
garnet and muscovite and white layers are mainly albite
with a little quartsz. '
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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 was either entirely crystallized or at least partly
crystallized before all the albite was d.‘ei)osited° Thus, the perthite is
not a late mineral which cut off the layering, but rather a buttress against
which the layering stopped. The arrangement of garnets and micas in bands
suggests at least local movement of the pegmatite magma with rapid minor
chﬁﬁges in composition so that first one mineral would be crystallizing
and then another. Thus a row of garnets might be formed in an area of
movement up to a projecting perthite crystal, which would either turn the
current or deposit a row up to its side and another along its top. This
row on top might be swept off its more exposed position where narrowing of
the channel caused the current to be swifter, or it might be incorporated
into the perthite upon further growth., The alternating lenses of perthite-
quartz-albite pegmatite in finé~grained albite~-quartz pegmatite suggests
zoned 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 Middletown district, Conn., the Pala-di§%%i%¥$g

_/ Thurston, W. R., Personal commmication.

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

_/ Schaller, W. T., op. cit, pp. 272-273.
_/ Heinrich, E. W., Pegmatites of Zight Mile Park, Fremont County,
Colorado: Am. Mineralogist, vol. 33, p. 448, 1948,
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district, Wyo. _/

_/ McLaughlin, T. G., Pegmatite dikes of the Bridger Mountains,
Wyoming: Am. Mineralogist, vol. 25, pp. 62-63, 1940.

Fracture f£illings

Tracture fillings are tabular bodies that extend from inner units into
outer units of the pegmatite. In places they conneect directly to the core.

Fracture filling units are common in pegmatites of the Quartz Creek
district but are usually small; meny are only a few feet in length. Most
of these units are only a minor part of a pegmatite, though there may be
several in a single pegmatite. Discontinuous core segmeﬁts and fracture
fillings are difficult to distinguish in some irregular pegmatites.

Most of the fracture fillings are coarse-grained and consist predom-
ignkly of 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 units

No mappable replacement units were found in the pegmatites of the
Quartz 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 material. 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 the 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 uvsed to distinguish a replacement body are, therefore,
the presence of relic textures or structures of the pre-existing rock that
indicate essentially complete consolidationi Where a pegmatite is not
zoned or where no pre—existing textures or structures remain it may be

i

very difficult to recognize a replacement body. :
The interaction of one mineral on another during the crystallization

process is more pronounced in pegmatites than in other igneous rocks be-

cause of the large grain size of the crystals which magnifies the embaying

of one mineral by another and the long crystallization period caused by

the presence of volatiles, Thus, a crystal of one mineral may be partly

or completely grown before the equilibrium in the solution will permit a

second minerel to start crystallizing. This crystal may form around the

first crystal, grow out from it or, in the new equilibrium, the first

mineral may be soluble and may be replaced by the second. ZEvidence of

this sort does not prove or disprove the presence of a replacement unit..

An excellent example of muscovite selectively replacing perthite and leaving

narrow albite stringers of the perthite intergrqwth unreplaced, is illus-—

trated in plate VIII, B, The pegmatite was essentially homogeneous and

shows no evidence of a separate replacement body.

Types of pesmatites

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, S. Dak., Spruce Pine district, N. C._/, and the Crystal
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A, A thin zoned pegmatite with an albite-quartz wall
. zone and a quartz core (grey).

B. Replacement of perthite by fine-grained muscovite (black).
Note the unreplaced albite lamillae of the perthitic structure
in muscovite.

GPO 82-800049
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_/ Brobst, D. A., Personal communication.

Mountain district, Colo. _/ Homogensous pegmatites commonly form relative-

_/ Thurston, W. R., Personal commnication.

ly small dikes and rarely contain minable concentrétioﬁs of economic min-
erals. Because they lack the economic and rarer minerals, they have re-
ceived in the past 1little consideration by mineralogists and geologists,
Most of the pegmatite literature is devoted to descriptions of pegmatifes
containing the rarer minerals., Recently, however, the U. S. Geological
Survey has undertaken regional mapping of pégmatite districts in South -
Dakota, other parts of Colorado, North Carolina, and Connecticut--similar
t6 that described in this report--that should result in obtaining a broad
knowledge of the chafacter and distribution of all types of pegmatites.
This work may yield the much-needed data required to understand the rela-—
tionships of homogeneous and heterogeneous pegmatites.

Heterogeneous pegmatites are those that can be divided into different

rock units on the basis of mineralogy, texture, or both.
Homogeneous pegmatites

Homogeneous or one-unit pegmatites form the great bulk of the pegma~
tites in the Quartz Creek district. Out of more than 1,800 pegmatites; 78
percent are homogeneous or "unzoned'. Homogeneous pegmatites occur as
lenticular, lenticular-branching, oval, and irregular bodies, Only a few
of the larger irregular pegmatites are zoned; they contain one or more dis-—
continuous cores, Zxamples of homogeneous pegmétites are shown in figures

2, 3, 4, 5, and 6. The dominant minerals are plagioclase, quartz, and
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perthite. Most of the pegmatites contain as much as 2 percent of one or more
of the following minerals: muscovite, garnet, biotite, and magnefite.
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

pegnatites in the area (figs. 7 and 10); most have only a core, a wall
zone, and a narrow border zone, Most of the border zones in the Quartz
Creek district are only a fraction of an inch thick and are cooling
selvages. Owing to their thinness they were mapped with the wall zones,
The mineralogy and texture of the wall zone usually resembles the
homogeneous pegmatites in the immediate vicinity. The core, except where
the wall zone is predominantly graphic granite, is commonly coarser grained,
and contains more perthite, or quartz, or both, than the surrounding wall
zone. Cores consisting only of massive quartz are very common (pl. VIII,
4A) in the northwestern part of the district. Cores of perthite-quartz
pegmatite also are common. There are 14 pegmatites consisting of a wall
zone and & core, that have cores of cleavelandite-quartz, or éleavelandite-
lepidolite~quartz pegmatite. These pegmatites include the Bazooka, White
Spar No. 2, and the Brown Derby No. 2 and No, 3 pegmatites, that have been

described previously by Hanley, Heinrich, and Page _/. Not all the

_/ Henley, J. B., Heinrich, E. W., and Page, L. R., Pegmatite in-
vestigations in Colorado, Wyoming, and Utahs U, S. Geol. Survey Prof,
~ Paper 227, pp. 66-68, 71-74, 77-80, 1950,

lepidolite~bearing and cleavelandite-bearing pegmatites are zoned pegme~ -

tites; these minerals are also found in small homogeneous pegmatites,
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layered pegmatites, and pegmatites which vary in composition along their
length, The cores in small pegmatites may form a large proportion of the
pegmatite (No. 267, fig. 10), but in large pegmatites they usually make
up 1 percent or less of the total rock (fig. 7). Pegmatites having an
intermediate zZone as well as a core and & wall zone are rare. Only 7 peg-
matites in the Quartz Creek district contain intermediate zones. In 5
pegmatites this zone consists of muscovite-albite pegmatite surrounding
one or more small discontinuous cores,

The Quartz Creek district has few well-zoned pegmatites., Those which
are zoned commonly consist of only a wall zone and a core, The core units
are usually irregularly distributed, discontinuous segments, and constitute
only a small part of the pegmatite., Judging from the sizes and distribu=-
tion of the core segments only a small proportion of pegmatitic liquid
remained after consolidation of the wall zone., This crystallized in scat-
tered areas as core segments.

Layered pegmatites.—~Layered pegmatites make up approximately 7 percent

of all pegmatites in the Quartz Creek district, Layering is most common in
the thin dike~like lenticular and lenticular-branching types of pegmatites.,
Layering is not common in large irregular pegmatites, although a few of

the thinner irregular bodies are layered. }

‘Most of the layered pegmatites contain a perthite-rich hanging-wall
unit and an albite-rich footwall unit (fig. 11). As an example, pegmatite
Yo. 685 (pl. II) on the north side of Wood Gulch has a hanging-wall unit of
albite (30 percent), quartz (20 percent), perthite (48 percent), and musco-
vite (2 percent) and a footwall unit of albite (65 percent), quartz (15
percent), perthite (19 percent), and muscovite (1 percent). In a few
pegmatites the hanging-wall unit has more albite than perthite but this

unit always contains more perthite than the footwall unit. 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 what is believed to be the footwall unit; this
vegmatite, however, is nearly vertical (81 degrees). The texture of the
hanging-wall unit is coarser than that of the footwall unit, because
perthite tends to form larger crystals than albite. Perthite forms in
grains 0.5 to 3 inches in diameter and albite forms in grains 0.06 to 0.25
inch in dizmeter. 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 perﬁhite—rich hanging-wall layer and an

albite-rich footwall layer have been described by Schaller _/ in the Pala

_/ Schaller, W. T., The genesis of lithium pegmatites: Am. Jour.
Sci. 5th ser., vol. 10, pp. 271-274, 1925,

district, Calif,

The concentration of perthite as hoods in the upper part of zoned
pegmatites is common in meny districts, for example, the Keyes No. 1 peg-
matite, Orange, N. H.; the W. T. Foster No, 1 pegmatite, Shelby, N. C.,
the Palmeo No. 1, Grafton County, N. H., the Strickland-Cramer pegmatite,
Portland, Conn.i the Beecher Lode, Dyke Lode, Etta, Dan Patch, Hugo, and

the Bob Ingersoll Dikes No§s 1 and 2 of the Black Hills, S. Dek, _/ The

‘ _j Cameron, E. N,, Jahns, R, H., McNair, A, H., and Pa.gé, L. R., In-
ternal structure of granitic pegmatites: ZEcon. Geology, Mon. 2, pp. 44-45,
L8, 1950.

perthite-rich hanging-wall layers in pegmatites of the Quartz Creek dis-
trict appear to be the extreme development of perthite-rich hoods in thin
lenticular bodies. Two of the 1epidoli€e—bearing pegmatites, pegmatite

4 v,
No. 306 (Opportunity No. 4 claim) and pegmatite No. 452 (the Brown Derby
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No. 1) are layered., Pegmatite To. 306 consists of an upper albite-quartz-
perthite unit and a lower cleavelandite-quartz-lepidglite unit. The Brown
Derby No. 1 pegmatite contains at least eight different units. Mot all of
these are present throughout the pegmatite and some form lenticular pods.

The Brown Derby is described by Hanley _/ as having a border zone, wall

_j Henley, J. B,, Heinrich, Z. W., and Page, L. R., Pegmatite in-~
vestigati9ns in Colorado, gyoming and Utah: U. S, Geol. Survey Prof,
Paper 227 pp. 69-71, 1950.

zone, possible intermediate zone, and a compound core of threé’different
units, The Brown Derby has more mappable units than any other pegmatite

in the r;gion. Many of these layers are found in only: cetrtain parts of the
dike and merge along strike with other units. The central part of the unit
has an albite-quartz wall zone on both hanging-wall and footwall sides,

but to the north the wall zone on the hanging-wall side disappears and the
pegmatite becomes a layered pegmatite, Other layered pegmatites probably
are incompletely developed zoned pegmatites,

The layered pegmatites are most aiundant in (1) along the ridge just
south of Quartz Creek in the southwestern corner of the district, (2) in
the vicinity of the Brown Derby mine, and (3) along the western side of Big
Gulch. 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 areas. The distribution
of the layered pegmatites suggests 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 not the controlling factor; beé
cause there are different mineral assemblages in layered pegmatites, and.

because many unlayered pegmatites are identicalvto layered ones in miner-

alogy. The possibility of the layers being formed by replacement ‘of pre-‘
existing pegmatite rather than by dlfference 1n crystallizatlon hlstory
_has been considered, but most of the perthlte is in wellaformed crystals,»li
surrounded by later albite and quartz. The crystals are only slightly

embayed and are not cut by veinlets of otherumlnerq;scb ?h@ facts that

“the perthite layer, with only one possible exception, is on top, that the
contact between the two layers is gradétiongi,_and.ﬁhéﬁgﬁhe~1ayers méy!
telescope gradually into a homogeneous unitvdo’nbt,séeﬁ§t6 fit theﬂpiCtuﬁe‘
‘of irregular replacement. l S ‘

Pesmatites showing variation in composition along strike,~-About 1

percent of the pegmatites have more than one unit, where the mineral coﬁ¥' "
position of the unit changes along the length'ratherifha# écross ﬁhe-peg—
matite (fig. 12)»  In some lenticular-branching pegﬁatités, each branch has: ‘
a different mineral assemblage. In lenticular pegmatiteé.one end may be :

of one mineral composition and the 0pp081te end the other, or the center of _
the pegmatite may be of one mlneral compos1t10n and the 'nds a dlfferent v

mineral composition, In a few pegmatites one part may~conta;n;a core in %

addition to the layers across the pegmatite,

The dominant variation is from a unit r1ch 1n perthlte to one 1n whlch:'f

. perthite is less abundant or even absent however, parts of some- of the
branching cleaveland;te—svuilepldollte-bearlng pegmatites on the Oppor~3A

tunity No. 1 claim (No. 209, - 213, 214 215, and 216) are of thls typeb

Pegmatltes show1ng varlatlon in comp081t10n alang strike are in
lenticular, and 1entlcu1ar~braach1ng pegmatltes and, in part, may repre~ g;f:;l'

‘v;'sent multlple 1njactlon8<xfpegmat1te 11qu1d
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Multiple pegmatites,--Multiple 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 first. 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 spot. 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
proportions. It may be difficult, therefore, to distinguish between a
branching and a multiple pegmatite., There are in the Quartz Creek district
two pegmatites that have been formed by two separate injections of pegma-
titic liquids. Pegmatite No. 251 is a lenticular-branching body with a
wall zone and a thin core in each branch (fig. 13). The two branches join
near the north end, and instead 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'ét slightly different times
by two different injections. Pegmatite No. 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 one,

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 few pegmatites have units rich in muscovite, and this mineral cannot

»f, this district, The

be considered an essential mineral of the pegmatites;
common accessory minerals are considered to be those found in more than 10
percent of the pegmatites,b:ﬁhese minerals, in order of their frequency,
are: muscovite, garnet, biotite, magnetite, and beryl. The quantity of
these minerals in any particular pegmatite is smallj 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 miherals are found in less than 3 percent of the pegma—
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
pegmatites which contain these minerals and the percent of the total pegma-

tites in which they are found.
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Table 3.==Occurrence of accessory minerals in the pegmatites of Quartz

Creek district

Number of pegmatites

Percentage of pegmatites

Mineral in which mineral examined (1,803) in which
was observed mineral was observed

Muscovite 1,058 57.9
Garnet 965 52.9
Magnetite or martite 422 23.1
Biotite 357 19.6
Beryl 232 12.7
Tourmaline L8 2.6
Columbite~tantalite 29 1.6
onazite 23 1.3

epidolite 17 0.9

crolite 13 0.7

hlorite 9 Q.5
Topagz 8 O.4
Gahnite 8 0.4
Samarskite 7 0.4
Epidote 3 042
Apatite 3 0.2
Fluorite z 0.1
Spodumene 1 0.06
Amblygonite 1 0,06
Allanite 1 0.06
Lithiophilite-trithylite 1 0,06
Betafite 1 0,06
Chrysocolla 1 0.06
Unknown 1 0.06
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Plagioclase

Plagioclase occurs in all pegmatites of the Quartz Creek district
and is the dominant mineral in most of them. It may form as much as
90 percent of all types of structural or mineralogic units. The
plagioclase occurs in fine-grained sugary aggregates of equigranular
grains, and in coarse platy crystals (cleavelandite). Cleavelandite
has been found in 28 pegmatites in this district. Where used in this
report, the term plagioclase refers only to the typical granular form,
and the term cleavelandite refers to the platy form. Plagioclase
commonly is abundant in (1) homogeneous pegmatites, (2) wall zones of
zoned pegmatites, and (3) footwall layers of layered pegmatites. These
units may contain more than’ 98 percent plagioclase and quartz. Cleave-
landite, on the other hand, is restricted for the most part to central
parts of the pegmatites.

The plagioclase ranges in size from less than 0,003 inch to about
1.5 inches across; the average size is about 0.12 inch. Crystal shape
is usually not discernible, but the cleavage surfaces commonly are
curved or warped. Twinning is visible only on the large pieces.
Plagioclase is found in graphic intergrowth with quartz in a few
places. Most of the plagioclase is white, but cream-colored, brownish,

and pinkish shades are common. The plagioclase: lacally resembles the

perthite in color, but can usually be distinguished by the warped
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surfaces, twinning lamellae, lack of perthitic structure, and to a
lesser extent by its occurrence in fine aggregates.

Cleavelandite is found in thin plates 0.003 to 0.006 inch thick
and 0.5 to 4 inches in maximum dimension. The averége plate is
approximately 2 inches long, 1.5 inches wide, apd 0.04 inch thick.
The crystals are white and semi-transparent. The surface of the
crystal is wavy and twin lamellae can be seen along the edges.

The lowest index (Ij;]) from the (010) cleavage flakes was
determined on 439 specimens of plagioclase and on 17 specimens of
cleavelandite from the Quartz Creek district. The index of the
plagioclase ranged from 1.527 (Ab99Anl) to 1.541 (Ab7AAn26) and of
the cleavelandite from 1.528 (AbgnAng) to 1.530 (Abgsing). The
plagioclase has an average of 1.532 (Ab93An7)-and cleavelanaite
1.529 (Ab%Anh)° The plagioclase ranges from sodic albite Eor\
calcic oligoclase, and the cleavelandite is a sodic albite,. Table &4
gives the results of these determinations, the type of country rdck,
and the type of pegmatite or pegmatite unit from which each specimen

was taken,
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Table 4.--The range of refractive index ( NQQ) of plagioclase and cleavelandite from all types 'of pegmatite units
in the Quartz Creek district and its relation to different types of country rock.

Number of determinations and refractive Number of determinations
index (Ngi) of plagioclase and refractive index (R,i)
Country rock ; of cleavelandite
Type of pegmatite f
or pegmatite unit . 1.527 1.528 1.529 1.530 1.531 1.532 1.533 1.534% 1.535 1.536 1.537 1.538 1.539 1.540 1.5W1 1.528 1.529 1.530

Hornblende gneiss
and tonalite
“Homogenous pegmatite 16 41 39 1 11 8 6 g 4 10 5 2 1
Zoned pegmatites
Wall zone 2
Intermediate zone(s) 1
Core 2
Layered pegmatites
Lower layer
Median layer
Upper layer i
Pegmatites which change
in composition along
strike 1 2 1 i 1 1 1
Fracture filling s R

85 " 1

H H\0

~NHFHo W,
ViHEW U
=
-~

Granite and hornblende gneiss
or tonalite

Homogeneous pegmatites 2 3 10 9 6 1 1 4
Zoned pegmatites

Wall zone 2 2 2 1 1 *

Core 1 1 2 3 £
Layered pegmatites

Lower layer 2 1 2 4

Median layer(s) i

Jpper layer 2 2 1 1 1] 1
Pegmatites which change in

composition along strike L 1 3 1
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Teble Y4.--The range of refractive index (N“l) of plagioclase and cleavelandite from all types of pegmatite units
in the Quartz Creek district and its relation to different types of country rock.--Continued

Country rock
Type of pegmatite
or pegmatite unit

Number of determinations and refractive Number of determinations
index (MNwy ) of plagioclase and refractive index (N*l)

of cleavelandite

1,527 1.528 1.529 1.530 1.531 1.532 1.533 1.53% 1.535 1.536 1.537 1.538 1.539 1.540 1.541 1.528 1.529 1.530

Fine- and coarse-grained
granite it
Homogeneous pegmatites
Zoned pegmatites
Wall zone
Core

Quartz monzonite
Homogeneous pegmatite
Zoned pegmatites

Wall zones

Intermediate zone(s)
Layered pegmatite

Lower layer

Upper layer

Country rock unknown
Homogeneous pegmatite

10 1
1
1 4 7 19 12 5
3 2 1
57
1
3
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" The refractive indices of plagioclase were determined for all internal
units in each beryl-bearing pegmatite and for a selected number of pegma-
tites in each type of country rock. 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 controlled by
the regional distribution rather than composition of the country rock.

In the zoned pegmatites of the Black Hills _/ and other districts,_/

_/] Page, L. R., et al., Pegmétite investigations, 1942-1945, Black
Hills, South Deskota: U, S. Geol., Survey Prof. Paper (in preparation).
_/ Cameron, Z, 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 wﬁen
zoned show a rather large wall zone with scattered core segments., Table 5
shows that there is not much change in the indices of the 17 pegmatites that
are composed of just wall zone 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 two well-segregated
pegmatites with intermediate zones there is a decrease in refractive index
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 change 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.--Lower refractive index (N«y) of plagioclase in zoned pegmatites.

Pegmatite No. |Nuy of plagioclase| Ny of plagioclase |Nu; of plagioclase
inl, IT) in wall zone in”ingermediate zone in core
174 1.529 1,528
279 1.531 1,529
289 1.529 1.530
Ls51 1,529 1.529
453 1.529 1.529
Ll 1529 1.529
455 1.529 1.529
156 1.529 1,529
535 1.535 1.529 :
536 1.528 : 1.528
674 1,531 14530
847 1.533 1.539
989 1.530 1,529
1002 1453L 1.530
1028 1.529 1,531
1044 14529 1.530
1202 1.530 1,530
1402 13537 1.532
1666 1.529 1.529

A comparison was also made between the refractive indices of plagio-
clase from the hanging-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 in the alkali content might be reflected in the ratio of sodium to
calcium in the plagioclase. Of the eleven pegmatites investigated, six
showed no variation in index and five showed an increase of 0.001 to 0,002
in index from the hanging-wall layer to the footwall layer, As the limit
of accuracy of the index determinations is approximately 0.001*, the re-
sults show a negligible change. The concentration of perfhite and thus
the potassium content in the upper layer seems to have little effect on

the ratio of sodium to calcium in the plagioclase,
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Teble €.--Lower refrective index (N*l) of plagioclase in layered pegmetites

Pegnetite Mo, qu of plagioclase in| N, of plagioclase in
{p1, IT) hansing-wall layer footwall layer
270 1.528 1.530
L32 1,529 1,530
L33 1.530 1.530
435 1.529 1.529
L62 1529 1.529
548 1.529 1.529 .
778 1.535 . 1.535
1004 1.529 " 1.529
1043 1.530 14530
1105 ‘ 1.530 1,531
1172 1.529 1.531

A comparison of the refractive indices of plagioclase in beryl-bearing
end non-beryl-bearing pegmatites (table 11) shows that both have 2 wide
range and that the non-beryl-bearing pegmatites have more calcic plagioclase,

Cleawvelandite occurs in crystals commonly meny times larger than the
plagioclase, has a flat platy crystal habit compared to more equant grains
of plagioclase; and is invariably white or bluish white whereas plagioclase
is white, yellow, green or pink, These two varieties probably did not form
under identical chemical and physical conditions. Cleavelandite occurs in
20 pegmatites in the Quartz Creek district and has been noted in homogen—
eous, zoned, end layered pegmatites, and pegmatites which vary in composi-
tion along the strike., In zoned pegmatites it is found in the intermediate
zone in three places and in the core in sixteen, The tendency for cleave-
landite to form in the central part of pegmatites has been noted in other

parts of Colorado _/ and in other districts in the United States _J.

_J Banley, J. B., et.al, op. cit., p. 7, 1950.
_/ Cemeron, ®. N., et al, op. cit., p. 58, 1949,

Cleavelandite has distinctive mineral associations. In the Quartz

Creek district it is assoclated with quartz, lepidolite, microlite, beryl,
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topaz, columbite-tantalite, perthite, muscovite, garnet, and tourmaline.
Meny of these minerals are normally found with cleavelandite though the re-
verse is not always true. Cleavelandite is associated with lepidolite in
14 of the 17 lepidolite~bearing pegmatites, with topaz in 8 of the 8 topaz~

bearing pegmatites, and with_niQ f¢f %p in 12 of the 13 microlite~bearing

pegmatites. The association of cleaveiandite with lithium minerals and
some of the rare accessory minerals has been noted in other districts. In
the Tin Mountain pegmatite, Custer County, S. Dak., cleavelandite occurs
in the core associated with spodumene, lithium mica, beryl, amblygonite,
cassiterite, columbite-tantelite, apatite, microlite, and pollucite. In

the Herding mine near Dixon, N. Mex. _j cleavelandite in fracture fillings

_/ Adems, J. W., Personal communication.

is associated with purple ruscovite, microlite, and spodﬁmene. In the

Rutherford and Morefield pegmatites near Amelia, Va. _/, cleavelandite is

_/ Glass, J. J., op. cit., pp. 761-763, 1935.

associated with cassiterite, manganotantalite, microlite, and zircon. The
regional distribution of cleavelandite~bearing pegmatites (fig. 20) shows
thet with the exception of two bodies, all the deposits containing cleave-
landite also contain lepidolite or are adjacent to pegmatites containing
lepidolite, This suggests.that some of the elements common to lepidolite
and its associated minerals may be responsible for the formation of platy
plagioclase, The elements that might promote the growth of cleavelandite
are lithium (in lepidolite, zinnwaldite, amblygonite, and spodumene),
rubidium or iw@sion (in lepidolite, muscovite, tourmaline, beryl, and
pollucite), and fluorine (in 1e§idolite, fluorite, and topaz). TFluorine

is more difficult to evaluaste because it may be present as an essential
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constituent, as in fluorite, topaz, or lepidolite, Of{it may 6ccur un~
detected as a minor constituent in other minerals sugh-as muscovite by .
subsfituting for the OH™ radical, .Spectrographic analyses of both cleave~
‘landite and albite from a number of pegmatites should be made to find

whether small quantities of lithium, fluorine, or other elements are

present in one type of plagioclase and not in another,
Perthite

A1l the potassium feldspar examined in pegmatites of the Quartz Creek

district was white, cream-colored, or pink perthite; no orthoclase or micro=

cline free of vein=like laminations of albite was noted. The albite
‘laminae are thin, ro&gbly parallel,:and wvhite, The albite is well twipned
and the twinning is parallel in all laminae. The twin planes parallel
the long dimension of the albite laminae and have the same orlentatlon in
a s1ngle perthite crystal,

Perthite occurs in most pegmatites and in 5039-15'15 the preéominant
mineral. It is absent from some sodic~-rich units, bu£ forms as much as 93

percent of perthite cores. Sodic-rich pegmatites commonly contain less than

15 percent perthite' other pegmatites are in & 1arge part grephic granite. e

Generally the perthite-rich pegmatltes are most abundantwin the norﬁ;wnﬁt
part of the district. e v Tun SR
A1l pegmatite units contain perthite, but it is most abundant as

graphib granite in homogeneous pegmatites, wall zones of zoned pegmafiteé,

or as blocky perthite in cores of quartz-perthite pegmatite, The largest ,€? '

v'perthite-bearing pegmatites‘in the district contain graphidfgranite
~whereas graphic granite is not common in the small cores of zoned.pagma—
'}tites. The hanging-wall unit of l@yered pegmatites is commonly rich 1n

fperthitep

g
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The perthite is in crystals a quarter of an inch to 8 feet in mexi-~
mum dimension. The crystals are largest in cores wvhere they average 1.5
feet, Perthite crystals in the wall zone or in layered and homogeneous
pegmatites are 2 to 3 inches in size. In fine-grained plagioclase-rich
regmnatites the perthite crystals are smaller than in pegmatites where
perthite is the dominant mineral. Graphic granite crystals are from a
helf to 4 feet in length and average about 80 percent perthite and 20 per-
cent quartz. About a ton of graphic granite was crushed, quartered, and

- analyzed _/. This analysis (table 7) indicates that the soda is almost

_/ Analysis obtained through the courtesy of C. A, Wemlinger, Vice
President in Charge of Operations, Beryllium Mining Co., Inc.

entirely in the albite laminae of the perthite. Normative minerals _/,

~_J Washington, H. S,, U. S..Geol. Survey Prof. Paper 99, pp. 1162~
165, 1917, . ;

calculated from this analysis,verify that there is little present other
than quartz and feidsPar and that the microcline molecu;e is 4,5 times aéi%
abundent as that of plagioclase,

Perthite forms blocky equidimensional crystals that are surrounded and -
”Veined by an aggregate of quartz, albite, and muscoviﬁe. 'ih most places
perthite is the first essential mineral to crystallize, but rarely it ap~

pears to be later than some or all of the associated minerals;
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Table 7.=-~Chemical analysis ;/ of graphic granite from the Bucky mine,
Quartz Creek district, Colorado

: Oxide Percent
Si0p 71.56
A1503 14,82
Na20 1.69
Cal 0.08
Mg0 ; . Trace
Cr203 ; None
99.13

1/ C. A, Parker, analyst.

Quartz

Quartz comprises 15 to 30 percent of all pegmatites in the district;
the average is about 20 percent in homogeneous pegmatites, non-lepidolite—
bearing layered pegmatites, and wall zones of zoned pegmatites. Although»
the ratio of perthite to plagioclase varies widely in these types of rock,
the quartz content is nearly everywhere 15 to 20 perceht,- Many cores and
fracture fiilings are made up solely of milky qua;tz, whereas other cozres
and fraeture fillings are mixtures of bioéky pérthite andlquértz. The
quartz in fracture fillings, intermediate zones, and cores is 10 to 100
percent of the unit,

The quartz 1s generally -white to gray, although smoky ﬁarieties are
found in a few pegmatites, usually as small oval blobs of from 1 t6 10
Afgeti The smoky varieties are usually associated with radioactive>minera154
“for exaﬁpleg with microlite in pégmatites No. 215, No. 216, and No. 452,
and with allanite in pegmatite No. 847. Small patches of smoky quartz
have been found without wvisible radiocactive minerals.

- Quartz in most places fills intersticeé and forms véins.in perthite

» cryétals, indicating that it crystallized after the perthite. Barely,
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however, the reverse is true. The quartz associated with blocky perthite is
in erystals 2 to 18 inches in size and is commonly slightly finer grained
than perthite. In graphic granite, the quartz forms crude cuniform-shaped
rods 0.03 to 0.25 inch thick and as much as 1.5 feet long.

Albite is interstitial to quartz and in places appears to vein it.
This relationship indicates that albite crystallized last, but in many
places the mutual intergrowths suggest a contemporaneous age. Where quartz
occurs solely with albite it forms crystals 0.03 to 0.5 inch in diameter;
as the proportion of perthite increases in the unit the size generally in-
creases. Muscovite and quartz in many places are intergrown and appear to

have crystallized at about the same time.

Muscovite
'

Muscovite is found in about 60 percent of the pegmatites in the Quartz
Creek district. On the east side of Quartz Creek it occurs in 85 percent
of the pegmatites. On the west side the iron content of the pegmatites is
higher, counsiderable magnetite is present, and biotite oécurs in place of
part of the muscovite. Muscovite is found in all types of internal units
in the pegmatites and forms 0.5 to 3 percent of the rock; rare small pegma~
tites cbntain as much as 10 percént.

The muscovite 1s clear to green and individual sheets show black min-
eral staining. The larger pieces have reeves and "A" structure. Most of
the muscovite, however, is about 0.25 inch in diameter, and commonly is
intergrown with quartz. In only two pegmatites, the Buckhorn (No, 659)
and the Bucky (No. 1574), are muscovite béoks more than 3 inches in size;
books 1 foot in size occur in the Bucky pegmatite.

The muscovite 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 northwestern slope of Wood Gulch, where 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 triangular composition dlagram, and the

_/ Winchell, A, N.; Elements of optical mineralogy: pt II, p. 268,
1947, F
Volk, G, W., Optical and chemical studies of muscovite: Am. Miner-
alogist, vol. 24, pp. 255-266, 1939.

composition of any sample of muscovite can be expressed in terms of these
three end members. The end members are potassium muscovite (EmK2A16316024),
phengite (HgKo(Fe,Mg)oAlySig0sy), and ferric iron muscovite (HyKpFepAllSig
024). The refractive indices of muscovite increase with the proportion of
the ferric iron muscovite in the mineral, The total amount of iron can

not be ascertained by optical methods alone, however, as the iron may also
be in the ferrous form in the phengite member, Specimens containing
phengite and the potassium muscovite member have the same indices for equal
amounts of the ferric iron muscovite. Information obtainable from refrac—
tive index determinations on the chemical composition of muscovite is there-

fore less useful than similar data on plagioclase and beryl. Volk _/ made

_J] Volk, G. W., op. cit., pp. 257-259, 1939.

22 chemical analyses and obtained the optical data on muscovite from various
pegmatites scattered throughout the world, These analyses are in an area
on the diagram midway between potassium muscovite, phengite, and 0 to 38
percent ferric iron muscovite., The median refractive index (Ng) was de-
termined on 95 specimens of muscovite from the Quartz Creek district and
ranged from Ng = 1.585 to 1.606 (table 8), indicating from 0 to 28 percent

of the ferric iron muscovite molecule. It was thought originally that a
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variation in the refractive indfées, and thus in ferric iron content,

might be found between units or layers., Table 9 shows the median refractive
indices (N@) of muscovite from theé wall zone and core of seven zoned pegma-
tites. There is a small variation in the refractive indices but the varia-
tion is not constant, either in direction or amount. The median refractive
indices of muscovite in layered pegmatites (table 10) show a small but un~—
systematic variation between the hanging-wall to the footwall layers, A com~
parison of median refractive indices of muscovite from pegmatites in various
types of country rock was made. The lack of sufficient samples from pegma~—
tites in the granite and quartz monzonite made this work inconclusive, but
the variations are in the same range as those from pegmatites in the horn-
blende gneiss or tonalite. Comparison was also madelbetween the muscovite

in various beryl-bearing and non~beryl-bearing units. The refractive indices
of the muscovite in the beryl-bearing units were in the same range as those

in the non-beryl-bearing units.
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Table 8,—=lumber and distribution of median refractive indices (N@) found
in flat and curved muscovite

Median index _ _Number of specimens
(1) Tlat muscovite Curved muscovite
1.585 1 1
1.586 1 0
1.587 1 0
1,588 0 0
1.589 0 2
1.590 0 i,
1.591 0 0
1.592 L 2
1.593 1 0
1.594 7 0
1.595 L 2
1.596 L 0
1.597 12 L
1.598 7 0
1,599 L 3
1.600 7 0
1,601 8 it
1.602 5 il
1.603 6 1
1.604 1 0
1.605 5 Az
1.606 1 0

Table 9,~Median refractive index (Ng) of muscovite from zoned pegmatites

Pegmatite W@ of muscovite Ng of muscovite
Yo. in wall zone in core
174 e 1.592
208 : 1.599 1,578 (zinnwaldite)
213 1.592 1.599
245 1.596 1,594
266 1.597 M o]
288 1.595 Le597
g g =k B 1.594 S——
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Table 10,—-ledien refractive index (MNg) of muscovite in leyered pegmatites

5 N@ of muscovite in | Ng of muscovite
| henesing wall in footwall
|
‘ 913 1.597 —————
oa7 1,604 1,600
937 1,597 A
oLl 1,601 1.601
953 1,599 1,602
95k 1.605 1,603
958 1,606 1.598
959 1.605 1,605
963 1.605 1.603
969 1,605 1.602
975 1,598 1,601
o7 1.603 1.598
1132 1,601 1.601
1172 1.595 1.594

It was thought that the curved muscovite in the Quartz Creek district
might also be 2 lithium mica, but median indices (Np) determined for 16
specimens of curved muscovite show the same renge of index and approxi-
mately the seme distribuvbion as the flat ruscovite (table 8), Turthermore,
‘he angle 2V of the curved mica (40 degrees) is much too high for a lithiunm
riice, Several lithium micas were found, however, in making refractive index
deterninations on ruscovite. These micas are colorless, flat, and asso-
ciated yith cleavelandite, Their median index ranges from 1,560 to 1.578
which i1g below that of the muscovite series, These specimens are in the
zinnwelgite range of the lepidolite saries, There is no sure w%y to dis—

BT
4

h vhite lithium mice from muscovite in hand specimen. The lithium

}=e
1441

tingu
mices are more brittle, and the presence of cleavelandite should lead one
to consider the possibility of lithiwm micas being present. A simple test

to distinguish the two iavolves the use of a blowpipe: the lithium micas

can be fused but muscovite can not.
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Garnet

Approximately 55 percent of the pegmatites of the Quartz Creek district
contain minor quantities of garnet. It is commonly in crystalé less than
0,03 inch in dia.m.eter' and may be overlooked easily. Garnet ranges in size
from less than 0,01 inch to 1 inch in dismeter, but crystals over 0,15 inch
are rare, This mineré.l occurs in all the pegmatite units, but has é, decided
preference for the fine-grained plaéi-oclase—rich parts, such as found in
the footwall' units of layered pegmatites, the wall zones of zoned pegmaé
ties, and homogeneous pegmatites. It is found in crystals 0.20 inch and
larger in the coarser-grained cores, but in most cores it is absent.

Though garnet is yrld‘ely distributed throughout the district, is constitutes
only a trace to less than 1 percent of most pegmatitessy in a few of the |
smaller ones it makes up as much as 1 percent of the rock. Garnet is .
. erratic in distribution, and some parts of a pégmatite mé.y contain several
percent while others contain none. In the Bucky pegmatite (Fo.. 1574) rock
exposed in two pits cqntains several percent garnet, whereas in the same
unit in other pits the mineral is a‘bsent. Brown garnet is conspicuous.in
"hline rock ! :f'orming long thin bands which contrast w.i'tvhvt’he white plagio=
clase~rich bands. :

The garnet occurs singly or in clusters aé light~brown, reddish;-brown,.v
and black euhedral crystals. Some crystals are 'bla_ck-bn the outside due to
inanganese staining, but others are black throughout the crystdl. The garnet
in many pegmatites is clear reddish brown with no manganese staining. One
of the larger crystals is an intergrowth of garnet and quartz. :

The garnet group may be divided inté_ six memberss -almandite
‘(F93A12813012), spessartite (LﬁqBAlQSiBOlz);- pyrépe’?(ﬁnglZSiaolz),,;.grossu—

larite (CagAl,85i5075)., andradite (CagFe,Siq01,), and uvarovite (CagCry8ig0;,).
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Ford _/, Fleischer _/, and Wright _/ have shown that garnet specimens do

*/ Ford, W. E., A study of relationships existing between the chemical,
optical and other physical properties of the members of the garnet group:
Am, Jour. Sci., 4th ser., pp. 33-49, 1915.

_/ Fleischer, Michael, The relation between chemical composition and
physical properties in the garnet group: Am, Mineralogist, vol. 22, pp.
751759, 1937. |

/ Wright, W. I., The composition and occurrence of garnets: Am,
Mineralogist, vol. 23, pp. 436-449, 1938,

not correspond usually to any single chemical type, but contain two or more

molecules in solid solution, It was shown first by Ford _/ that the index

_/ 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 refractién and
the specific gravity of 23 garnets from their chemical composition. These
values agreed within less fhan 2 percent with those determined by direct
measurement. The reverse process is not so simple, as a single determination
of refractive index or specific gravity may correspond to several combina-
tions of end members., It would be possible from a series composed of threg
different molecules to have a number of different combinations with fhe
same index of refraction. The problem is somewhat simpiified because all
garnets are in one of two groups: the alumingm—bearing garnetS‘(almandite,
spessartite, and pyrope) and the calcium-bearing garnets (grossularite,
andradite, and uvarovite). These two groups, as shown diagrammatically by

Winchell _/, are miscible with each other only in limited amounts.,

_/ Winchell, A. N., Elements of optical mineralogy: pt. 2, p. 175,
1947.

Wright _/ compiled 35 analyses of garnets from pegmatites and 18 from
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] Wright, W. I., op. cit.,pp. 439, 446, 1938,

granites which he converted into weight percent of the five common members
of the garnet group, namely: almandite, spessartite, pyrope, grossularite,
and andradite., His coﬁclusions 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
constitute 85 to 90 percent of the molecules from pegmatites 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 _/ has compiled data

~

_/ Winchell, A, N., op. ¢it.,pn. 179-181, 1947.

by Ford and others into several diagrams from which, if the garnet group 1is
known, and the specific gravity and index of refraction have been deter-
mined, a general composition in terms of thevgarnet molecules can be de~
rived.

Indices of refraction were determined on garnet from 15 widely scatter—
ed pegratites in the Quartz Creek district. Specific gravity was not de~
termined, but all specimens were qualitatively tested and found to contain
manganese, All the indices of refraction are between 1,810 and 1.820 with
many specimens having refractive indices about 1.815. The indices of re-
fraction show small variations, but in general the garnet of this regioﬁ is
remarkably similar in index and composition. The proportion of almandite
and spessartite can be roughly evaluated by neglecting the small percent
pointed out by Wright to be taken up by the other garnet molecules and
assuming that the mineral to be made up only of spessartite and almandite,

In this case the garnet would range from 67 percent spessartite, 33 percent
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elmandite (N = 1.1810) to 33 percent spessartite, 67 percent almandite
(N = 1.820), Most of the values would be closer, however, to 50 percent
spessartite and 50 percent almendite (N = 1.815).

Garnet is associated with all the common and &lmost all the rare peg-
matite minerals. It does have, however, a tendency to occur more abundant-
ly with fine-grained plagioclase. In pegmatite units that are perthite-rich,

garnet,ifipresent,commonly will be associated with the plagioclase.
Magnetite and martite

Megnetite, commonly altered to martite, is widespread in minor quan—
tities and is found in approximately 20 percent of the pegmatites. Most
pegmatites contain only a few scattered crystals, but several of the small-
er pegmatites have about 1 percent,

Magnetite and martite are dull to steely black in color and rarely
Torm well-developed octahedra. Almost all specimens, however, have good
'octahedral (111) parting which easily distinguishes this mineral from
columbite~tantalite. The mineral ranges in size from grains 1ess-than
0.10 inch in size to round masses as much as 3 inches in diameter.

Megnetite and martite are found aé an accessory mineral in the feld-
spathic pegmatites, but are not found in any of the lepidolite-~bearing
units., They are in both the perthite-rich and the albite-rich pegmatites,
and are one of the few accessory minerzls found in graphic granite. The
distribution of magnetite and martite is usually erratic; a few small areas
in the pegmatite may contain 1 or 2 percent and the rest‘of the.pegmatite
only a trace. They are associated commonly with perthite, albite, quartz,
and biotite, and in a few places with garnet. Few beryl-bearing pegma—
tites contain either magnetite or martite; the two minerals are nowhere

adjacent to each other. Muscovite is novhere associated closely with the
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nmagnetite although they may both be in the same pegmatite, whereas biotite
is closely associat;d with magnetite or martite, .

The association of magnetite with biotite but not with muscovite is
easily explained. Those parts of the pegmatite with sufficient iron to
form magnetite also had sufficient iron to form biotite; those parts free

of iron would contain muscovite in place of biotite.
Biotite

Biotite is found in almost 20 percent of the pegmatites on the west 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 sm;ller pegmatites it forms several
percent.

Biotite is dark to greenish black and occurs in widely scattered blades
from a fraction of an inch to 8 inches in maximum dimension; in most pegma~
tites the blades are 0.25 to 0.5 inch., The larger blades usually occur ;n
small areas and may be either restricted to core segments or small patches
in the otherwise uniform homogeneous pegmatite or the wall zone of a zoned
pegmatite.

‘The median refractive index (Np) of seven specimens ranges from 1.636
to 1.671. Not only do the refractive indices vary 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 refractive index depends
on the extent to which the blotite has been altered, These median refrac-

tive indices indicate that the biotite approximates siderophyllite _/ in

_/ Winchell, A. N,, Elements of optical minerslogy: pt. II, p. 273,
1947,
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composition and is high-iron rather than high-magnesium biotite,

Biotite was found in part of the lepidolite-bearing pegmatites, but it
is 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 martite; musco-

vite is found only in the megnetite~free part of these pegmatites.
Befyl

Beryl is found in 232 pegmatites and is widely distributed; in most peg-
matites in the Quartz COreek district tﬁére are only a few small crystals,
Beryl is found in all types of pegmatites and pegmatite units: homogeneous

pegmatites; core, intermediate, and wall zones of zoned pegmatites; various
layers of layered pegmatites; and units of pegmatites that differ in com=
position along strike.

Beryl may be brown, white, gray, greenish white, pale green, greenish
gray, or pale blue green, The white, brown, and greenish white beryl is
the most common, and it is difficult to distinguish from feldspar in many
exposures. The beryl crystals range from 0.006 inch to 2 feet in diameter.

. In fine~grained albite-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 pleces large enough to be hand cobbed, The average beryl
crystal is approximately twice the size of the albite and about half the
size of the associated perthite grains,

Beryl occurs as subhedral to euhedral hexagonal crystals; tapered

crystals are rare except at the Bucky pegmatite (No., 1574), Intergrowths
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of beryl with feldspar, quartz, tourmaline, or other minerals are common

in some regions, as in northeastern Brazil _j, New Hampshire, Connecticut _/,

_/ Johnston, W. D., Jr., Beryl-tantalite pegmatites of northeastern
Brazil: Geol. Soc. America Bull., vol. 56, ppe. 10321034, 1945,

_/ Shaub, B, M., Contemporaneous crystallization of beryl and albite
vs. replacement: Am., Mineralogist, vol. 22, pp. 1045-1051, 1937.

and the Eight=-Mile Park district, Colo. _/, but in the Quartz Creek dis-

_/ Heinrich, E. W., Pegmatites of Eight Mile Park, Fremont County,
Colorado: Am. Mineralogist, vol. 33, pp. 557-558, 1948.

trict only one mixed crystal was found. It was intergrown with garnet and
quartz near the center of the crystal and with albite near the outer edges.

Beryl may contain as much as the theoretical maximum of 14,0 percent
BeO, In most beryl, however, substitutions invelving Csy0, Lis0, Nas0,
and A1203 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., Unpublished chart.
Adems, J. W., Beryllium deposits of the Mt, Antero region, Chaffee
County, Colorado: U. S. Geol, Survey Bull.,(in preparation).
_/ Winchell, A. N,, Elements of optical mineralogy: part II, p. 213,
1947, _ o
_/ Schaller, W. T., Unpublished chart

in Be0 content is accompanied by an increase in the refractive indices,
and have compiled charts showing the alkali and Be0 content -
for any particular refractive index., According to Schallerts chart, the
refractive index of the slow ray (N,) of beryl containing 14 percent Be0 is
1,566, whereas the refractive index of beryl containing 10 percent Be0 is
1.600.

The refractive index of the slow ray (No), determined for 183 beryl

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-
minations of the minimum refractive index on cleavage plates of the asso-
ciated plagioclase, The table is divided according to country-rock types
and subdivided according to the type of pegmatite and internal structure.
This table shows that the refractive index of beryl, and therefore the
composition, varies irregularly in the different types of pegmatites and
internal units. There appears to be no correlation between type of coun—-
try rock and the refractive index of beryl. Only two specimens of beryl
were obtained from pegmatites in the quartz monzonite and six from pegma-—
tites in fine- and coarse-grained granite,

It has been noted in the Black Hills _/ and other districts _/ that

_/ Page, L. R., et.al, Pegmatite investigations, 1942-1945, Black
Hills, South Dskota: U. S. Geol. Survey Prof. Paper (in preparation).
_/ Cemeron, E. N., et al, op. cit., p. 99, 1949,

there is a systematic increase in the alkali content of beryl from the wall
zone inward toward the core. Similar data on beryl from zoned pegmatites
from the Quartz Creek district is rather meager because a large part of the
beryl féund was from a single zone of a zoned pegmatite, The refractive
indices of beryl from different units of zoned pegmatites are compiled in
table 12 together with the minimum refractive index of albite for compari-
son. Most pegmatites have only small cores and are zoned poorly. A dif-
ference o7 0,001 is all that is noted from wall zone to core of the more
simply zbneé negnatites. The refractive indices of the slow ray of beryl
from three pegmatites‘ihe$ contain beryl in an intermediate zone as well as
either a core or a wall zone differ as much as 0.003 between the inter—
mediate zone and either the core or wall zone. This increase inﬁard in al-

kali content is in accord with the findings of previous workers,




Teble 1l.-~.The number of refractive index determinations of plagioclase and beryl, their
relation to different types of country rock, and types of pegmatites or units.

Country rock and
type of unit

Lowest refractive index on
plates of plagioclase

cleavage

Highest refractive index on cleavage plates of beryl

1,528 1.H29 1.%30 1,531 " Other 1.575 1.576 1.577 1.578 1.579 1.580 1.581 Other
Hornblende gneiss and tonalite
Homogeneous pegmatite 13 16 21 6 1.532-5 4 X 10 17 13 2 % 1.573-1
1.533:3 . 1.582-2
1.534-1 1.583-1
1.585-1
Zoned pegmatites
Wall zone 1 18 3 2 1.5341 3 1 1 1
Intermediate zone(s) 1 1 1 % 1 !
Core 1 T 3 1 3 2 4 T 4 2 1.582-2
Layered pegmatites
Lower layer 5 3 L 1L i
Median layer(s) 1 1
Upper layer 1 6 5 g 1 2 3 2 1
Pegmatites which change
composition along strike 2 1) 3 1 1. 520-1 2
Fracture filling 1 1.534-1 2
Granite, and hornblende gneiss
and tonalite
Homogeneous pegmatite 3 8 9 6 1l.527-2 2 2 L 6 3 L 2 1l.5Tk1
1.532-1 1.584-1
1.585-1
Zoned pegmatites
Wall zone 2 2 i & X 1
Intermediate zone(s) 3 1.533-1 1
Core € 2 2 3 1.539-1 1 2 3 3
Layered pegmatite
Lower layer 2 2 2 1.535-1 i 1
Upper layer 3 i 1l 1.535-1 ¥ : |
Pegmatites which change
along strike 2 3 2 . ¥ 2 2 1.574-1
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Table 11.--The number of refractive index determinations of plagioclase and beryl, their
relation to different types of country rock, and types of pegmatites or units.-~Continued

Country rock and Lowest refractive index on cleavage Highest refractive index on cleavage plates of beryl
type of unit plates of plagioclase
1.528 1.529 1.530 1.531 Other 1.575 1.576 1.577 1.578 1.579 1.580 1.581 Other
Fine- and coarse-grained granite
Homogeneous pegmatite 3 1 1 il 1 1 1.583-2
1.584-.1
Quartz monzonite
Zoned pegmatites
Wall zone 1.537-1 1
Core 1.532-1 1
1.535-1
Country rock unknown
Homogeneous pegmatites i ¢ 1.532-1 1 1
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Table 12,--Refractive indices of plagioclase and beryl from beryl-bearing
units of zoned pegmatites

. 1. " Wall zone . Intermediate zone Core
Pegmatite T of N, of Ngy of N> of N1 of Ve of

Yo, plagioclase | beryl | plagioclase | beryl | plagioclase | beryl
174 1.529 1.528 1.580
250 1.530 1.580 1.579
279 1531 1.576 1.529

289 . 1.529 | 1. 530 1.578
436 1.529 ' 1.578 1.577
L5l 1.529 1.529

455 1.529 1.529 1.578
2235 1.534 1.577 1 529 1.580 :
8Ly 1,533 1.576 1,539 G
989 14830 - 1,529 1.580
1002 1531 I 1.530 1,578
1025 1,529 ' ; 1.531 1,578
1044 1.529 1.530 1.575
1202 1530 1,530 1.578

- (1) 1.532 1.578 :
1402 14537 (2) 1.535
(1) 1,528

1574 | (2) 1.530 1.579 1.528 1.582

Refractive indices of beryl and plagioclase from layered pegmatites
have not been publishéd(giﬁbié_lﬁagiyes the refractive indices of these two
minerals in 12 two-layered pegmatites. These pegmatites contain an upper
layer of perthite-rich rock and a lower layer of albite-rich rock. Most of
the beryl is found in the coarser-grained upper layer; in two pegmatites it
occurs in both layers, In these two pegmatites the beryl showed essentially
rno change in refractive index between units.

Beryl is associlated with plagioclase, quartz, perfhite, miscovite, gar—
net, lepidolite, tourmaline, topaz, microlite, tantalite, monazite, gahnite,
and biotite., Beryl is not associated with any one of ﬁhése pegnatite min=
erals to the exclusion of the others. It has not, however, been found in
graphic granite pegmatite, 3Beryl usually is in clusters or groups of

erystals; in many pegmatites only three or four closély SPacéd crystals
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are found. In pegmatite No. 279, 35 crystals of beryl were found in an area
gbout 2 feet square., This was the only beryl noted, although this brénching
pegmatite exceeds 720 feet in length. Many other pegmatites have a similar-

ly spotty distribution of beryl.

Teble 13,~-Refractive indices of plagioclase and beryl from beryl-bearing
layered pegmatites

Lower layer Upper layer
Pegnmatite Ny of Ny of N*l of N of
No. plagioclase beryl plagioclase beryl
270 1.530 1,528
k17 1.529 1.577 1.530 1,577
L32 1:530 1,529 1.576
433 1.530 1.530 1.577
L35 1.529 1.529 1.575
Lé2 1.529 1.529 1575
548 1,529 1.529 1.576
778 - | 1.535 1.535
985 ' 1.530 1.578 1.530 13577
1004 1.529 1.529
1105 1.530 14579 1.531
1172 1531 1.529 |
E
Tourmaline

Tourmaline is relatively rare in the Quartz Creek district, and haslbeen
found in 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 tourmaline and the low boron content of its
pegnatites, =Except in the lithium-bearing pegmatites, only a few grains
occur in each pegmatite. Some units in the lithium-bearing pegmatites
contain as much as 3 percent tourmaline.

The tourmaline 1s black, dark green, blue, light green, and pink. The
green,blue, and pink varieties are found only in the lepidolite~bearing

pegmatites; the black variety occurs in both lepidolite- and non-lepidolite-
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bearing pegmetites., Of the 48 tourmaline~bearing pegmatites 38 contain
only the black variety. It occurs in subhedral to anhedral crystals; com=
monly the m(1070) and a(1120) prism faces are the only faces developed., In
many places it is in small pods of coarse-grained quartz or quartz-perthite
pegmatite in an otherwise homogeneous body. Black tourmaline has been
found associated with quartz, perthite, albite, muscovite, beryl, garnet,
cleavelandite, biotite, monazite, columbite-tantalite, and gahnite, but

not with lepidolite and topaz.,

The black tourmaline was found only in outer zones, completely free of
lepidolitey in many zones it is restricted to the extreme hanging-wall or
footwall part, Dark—green tourmaline was found either in zones containing
lepidolite or the adjacent zones., It is common in the outer part of
lepidolite~bearing units and the inner part of the adjacent unit. It is
nowhere in contact with lepidolite, but occurs in the cleavelandite-quartz
part of the zones, Pink and pale~green tourmaline occur adjacent to
lepidolite in lepidolite-bearing units. These two varieties of tourmaline
commonly occur together; the pink variety is more abundant. In the Brown
Derby No. 1 pegmatite (No. 452) these varieties are together as "watermelon!
tourmaline, in crystals which have a pink core and light-green rim. The
dark blue variety of tourmaline is not present as individual crystals, but
forms massive wavy 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. TFigure 15, a sketch of part of pegmatite No, 453, shows the relation
of wvarious coloredAtourmalines to the pegmatite units,

The indices of refraction vary as well as the color, Table 1L gives

the higher refractive index (Nw) of 19 tourmaline specimens; eleven are of
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black tourmaline and range from 1.652 to 1.664., The two specimens with
the lowest refractive indices are from the outer edges of lithium~bearing
pegmatites., Three dark-green tourmaline specimens have refractive indices
of 1.6L46 ané 1,647, all lower than black tourmaline. The black variety
grades into the dark-green variety and it is to be expected thaf, if
enough determinations of indices were made, a gradational series would be
formed, with the green varieties having the lower réfractive indices. . Two
pink tourmaline specimens from different pegmatites have refractive in-
dices (Ep) of 1.643 and 1.637. A pale-green tourmaline and a pink tourme-
line from adjacent areas in pegmatite No. 452 have a refractive index for
the slow ray of 1.637; the pink core and the pale-green rim of a "water-
melon" tourmaline had a refractive index for the slow ray of 1.634. The
pale~green and pink varieties appear to vary in composition and varia—
tion can not be correlated with color, The different colors may be caused
by either the presence of a minor element that does not affect the re~
fractive indices, oxidation or reduction of an element in different states
of oxidation, or to é slight rearrangement of the molecular structure of
tourmaline, The sequence from black tourmaline on the outer paris of
lepidolite~bearing pegmatites to pale-green and'pink tourmaline in the
1epidoidte4bearing part can be correlated with a progressive change in
refractive indices,but the pale-green and pink crystals which grew to-
gether in the same environment without detectable changes iﬁ index can

note.
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Table 1l.——-Refractive index (N,) of tourmaline, Quartz Creek district

Pesmatite No, Pegsmatite Mame Color i)
205 Black 1,657
215 Opportunity o, 1 Black 1.652
231 Black 1.657
251 Black 1,657
306 Opportunity No., 4 Black 1.655
g il Black 1,663

1238 Black 1.657
1238 | Black 1.659 .
1278 - Black p 655;
1322 Black 1,664
1607 Black 1.664
215 Opportunity No. 1 Dark Green 1,646
306 . Opportunity No. 4 Dark Green 1.647
306 Opportunity No. 4 Dark Green 1.646
306 Opportunity No. 4 Pink 1,643
Ls52 ‘Brown Derby No. 1 Pink 1.637
Ls52 Brown Derby No, 1 Pale Green 1.637
; ' (Pale)Green
rim
452 Brown Derby No., 1 Ep e cqnilil) 1.634

Barly work has shown that change in color in tourmaline commonly varied

with the density of the crystals _/, the axial ratio a:ic _/, and the re-

_/ D'Achiardi, A., Mineralogia della Toscana, Pisa, 1872,
_/ D'Achiardi, G., Le tourmaline del graniteo elbano: Attli della soc, -
Toscana di Scienze Naturali, Memorii 15, 1896.

fractive indices, Color also was shown to vary with the chemical composi-

tion by more recent spectrographic work ~/; Carobbi and Pieruccini ﬂj con~

_/rwarner, T. W., Spectrographic analysis of tourmalineswith correla-—
tion of color and composition: Am. Mineralogist, vol. 20, pp. 531-536,
1935.

_/ Carobbi, G., and Pieruccini, R., Spectrographic analysis of tourma=
lines from the island of Elba with.correlation of color and composition:
Am, Mineralogist, vol. 32, pp. l2lxl§0.nl947. '

clude from their studies that the pink coior is caused by manganese with
lithium and cesium, In the Quarté'Creek‘district,-manganese is present in

most units 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 ii a unit
&
does not insure that the tourmaline will be pink, though the pink variety

usually is high in manganese. Shainin _/ had spectrographic analyses made

_/ Shainin, V. E., Unpublished analyses of tourmaline from Newry-
Rumford area, Maine.

of the minor base elements in four tourmaline specimens (table 15)., These .-
analyses show that the greatest amount of manganese (0,5 percent) occurs in
a pink specimen and that all specimens contain manganese but that another

pink specimen contains no more manganese than the green and blue specimens.

Table 15.,==Spectrographic determination of minor elements in tourmaline from

Maine l/

Color Mn i Ga Sns Pb Zn
Deep blue | .2 ,01 .02 .01 <.001 .5
Green .2 .005 .02 .05 .02 o
Pink .5 <.001 .02 .01 s .2
Deep pink .2 <.001 .01 .05 .05 .02

1/ Analysis made in the Investigations Section of the Geochemistry and
Petrology Branch of the U, S. Geoclogical Survey for Vincent Shainin. Janet
Fletcher, Analyst.

Lithium and cesium are both more abundant in the lepidolite units,

lithium is a major component and cesium a minor component. Stevens _/ in an

_j Stevens, R. B., New analyses of lepidolites and their 1nterpreta~
tion: Am. Mineralogist, vol. 23, p. 615, 1938.

article on lepidolites giwes the analyses of 17 lepidolites from widely
scattered districts in which Csy0 ranged from 0 to 0,67 percent; the average
was 0.23 percent., These analyses shqw that cesium is concentrated in appre-
ciable amounts with the lithia, and that the two are comparatively abundant

in those parts of the pegmatite where the pink and pale-green varieties of
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tourmaline occur. The coloriﬁg elements are difficult to determine be-
cause of the large number that are present in minor amounts in tourmaline,
Tourmaline acts as a scavenger and takes into its structure small quantities
of a great wvariety of elements,.

A list compiled from the spectrographic work of Shainin _/, de Azcona _/,

_/ Shainin, V. E., Unpublished analyses from Newry-Rumford area,
Maine,

_] de Azcona, J. M. L., Is there lead of radiocactive origin in tourme-
lines Report of the Committee on the Measurement of Geologic Time 1943-
194M-1945—19u6, P. 61’ 1947-

Carobbi and Pieruccini _/, and Warner _/ includes the following 30 elements

_/ Carobbi, G.,, and Pieruccini, R., op. cit., p. 123, 1947,
_/ W&rner, T. W., Op‘ Cit., po 5359 1935.

found in tourmalines B, Si, Al, Ti, Fe, Ni, Mg, Mn, Cu, Ca, Na, X, Ba, Li,
$r, Cs, Be, V, Ta, Sc, Sn, Ce, Ga, Pb, Zn, Cr, Co, Se, Ag, and Sb., Some

of these elements are reported in tourmaline from only one area, while
otﬂ%rs are almost universal. The presence of some of these elements de-
pends on whether or not they were available in the pegmatitic liquid at the
time the tourmaline was formed,

Many elements appear to have little or no effect on the color of tourma-
line as they are present in some colored tourmalines and absent in othérss
Other elements may be responsible for a change in color only when found
together with some other elementy.”

In résumé, all tourmalines in the Quartz Creek district other than the
black variety are in the ie@i@qlite—bearing pegmatites, There is a gradval
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



of allkzalies, such as lithia, cesila, and probably others parallel the changes
in color of the tourmalines. The amount of alkalies probably is responsible
for the color change and these elements probably have a greater affinity

for the tourmaline structure than meny metallic elements. Iron and mengenese
are usuvally equally available in most pegmatite units. }When iron is a2llowed
into the structure it helps to darken the mineral to black or dark green,

but the development of the lighter shades demands the presence of lithia

and other alkalies, The verious shades of green and blue are probably

cavsed by the presence of various other elements.,
Columbite-tantalite

Columbite-tantalite has been found in 29 pegmatites of the Quartz Creek
district. It occurs in homogeneousrpegmatites; wall zone, intermediate
zone, and core of zoned pegmatites; layered pegmatites; and in parts of
pegmatite which show variation along strike. These columbite-tantalite- .
bearipg pegmatites are widely scattered over the entire distfict.
Columbite~tantalite is found in only a few crystals in most pegmatite:.
units except iﬁ pegmatites No., 1234 and No, 452 (Brown Derby No. 1), In
the latter pegmatite it makes up l.4 percent of the rock in a small unit
about 20 feet long and 1 foot wide,

In the Quartz Creek district the columbite-~tantalite is black with a
dull to lustrous surface, It has a black to brown streak, The tabular
crystals range from the thickness of a sheet of paper to 1 inch and are
from a fraction of an inch to 4 inches long. The crystals are usually sub-
hedral to euhedral with the brachipinacoid, b(010), forming the tabular
faces present in most specimens. Other faces which were noted on some of
the columbite-tantalite crystals are: a(100), a(110), £(130), k(011l), and

u(111),
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The columbite-tantalite, (Fe,Mn)(Gb,Ta)206, series is one of complete
gradation between iron and manganese, and columbium and tantalum. Members
éf this series are divided on purely arbitrary standards with the columbite
consisting of that part of the series where columbium exceeded tantalum 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 manganocolumbite or manganotantalite if the ratio of manganese

to iron is in excess of 3:1l., The specific gravity, the streak _/, and prob-

_/ De Almeida, S. C., Johnston, W. D., Leonardos, O. H., and Scorza,
E., P., The beryl-tantalite-cassiterite pegmatites of Paraiba and Rio Grande
do Norte, Northeastern Brazily Zcon. Geology, vol. 39, p. 218, 1944,

ably certain other physical properties vary with the columbium and tantalum
content., Because chemical analysis of these two elements is expensive, the
epproximate composition is obtained by specific gravity determinations and
reference to charts that related the specific gravity to the columbium-
tantalum ratio, The ratio of iron to ménganese has only a minor effect on
the change of gravity, and the higher the specific gravity the higher the
tentalum content. Table 16 gives the specific gravity of 8 specimens from
the Quartz Creek district as determined on & Jolly balance. These specimens
range from an almost pure mangamocolumbite (specific gravity 5.0 and 5.1) to
a columbium-rich tantalite (specific gravity of 6.7). As oaly the latter
specimen falls in the tantalite field, this district appears to be one that

containe columbite almost to the exclusion of tantalite. Hanley _j gives the

./ Bamley, ¥. B., et al, op. cit., p. 71, 19507

specific gravity of a piece of columbite-tantalite from pegmatite No. M52
(Brown Derby No. 1 claim) as 5.61 and the chemical composition of 72 per-

cent Cbp05 and 6 percent TapOs.
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The Spﬁfimen on which the chemical work was done was collected by Eckel _j,

1
]

_/ Zckel, B. B., op. cit., p. 24k, 1933,

i
i

and was & different specimen from a different pegmatite unit from the Hanley
specimen. Because the columbium-tantalum ratio commonly varies from zone
to zone and evidently does on the two specimens used, the agreement is not
good between the composition obtained from the specific gravity and that

given by Eckela.

Table 16.--Measurements of specific gravity on columbite~tantalite

Pegmatite Iumber { Internal Unit Specific gravity
205 Core 6.1
205 Core 6e3
245 Core 5.7
Ls2 Leyer 5.0
1234 Wall zone 5
1234 Wall zone 5.1
1557 Core | 6.7
157 Intermediate | 6.0
: zone i

Columbite-tantalite is found in direct contact with the following 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 with almost all
the pegmatite minerals, there are three associations which are most common
in the Quartz Creek district: (1) with massive quartz;ﬁ(Z) with cleave-
landite or cleavelandite and quartz, and (3) with feldspar (either perthite
or plagioclase) and monazite. That its association with monazite is not

pure happenstance can be seen in that 9 of the 24 monazite~bearing pegma~—
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tites, or 37 percent, contain columbite~tantalite (fig. 19).
Monazite

Monazite, (Ce,la,¥d,Pr)POy, is found in 24, or spproximately 1.5 per—
cent of the pegmatites. It occurs in hgmogeneous pegmatites; cores, pods,
and intermediate zones in zoned pegmatites; and in layered pegmatites, In
three pegmatites, namely the Brown Derbﬁ No. 1 (No. 452), the Black Wonder

(No. 847), and the Bucky (Wo. 1574), monazite is found in more than &

half-dozen crystals. A unit 20 feet long and 1 foot wide at the Brown

Derby No. 1, pegmatite No. 452, contains aporoximetely g:j percent, OFf

two localities in the Black Wonder pegmatite (No. 847),‘6ne is worth
special attention in that it contains 0{05 percent monazite in an inter-
mediate zone of plagloclase-muscovite—quartz pegmatite surrounding a quartz
pod. This intermediate zone is about 4 feet thick, and the quertz pod is

approximately 15 feet long and 6 feet wide. In the Bucky pegmatite (Xo,

1574) the monazite occurs erratically in the mica zone around the quartz

Monazite occurs as euhedral, dark-red to clove~brown crystals, that
range in size from 0.25 inch long, 0.12 inch wide, and 0.03 inch thick to
2 inches long, l.5 inches wide, and 0.5 inch thick., Most of the larger
specimens come from the Brown Derby No. 1. Orystal forms identified include
the a(100), m(110), n(120), v(i11), »(111), =(To1), e(001), and n(305)
faces, The crystals are usually flattened pérallel to the a(100) face,
end some of them are also twinned parallel to this face,

The specific gravity of the monazite varies from 5,0 to 5.6, as de-

termined by the Jolly balance.

Optically, the monazite is colorless to yellow, with high bire-
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fringence. The lower index of refraction, (N«), ranges from 1.78 to 1.80,

averaging about 1.79. Table 17 shows that the specific gravity and lower

indices (M) do not vary with a consistent relationship.

In the Quartz Creek district monazite is associated with quartz, al-

bite, perthite, muscovite, columbite-tantalite, gahnite, blotite, and gar-

net, It usually is found, however, in a feldspar-rich part of the pegma~

tite, and commonly produces & red stain in the feldspar immediately ad-

jacent to it., Of the 24 pegmatites containing monazite, 9 also contain

columbite~tantalites :

Table 17.~-=Lower index of refraction (Nx) and the specific gravity of

monazite
Pegmatite Mumber Internal unit |Index of refraction | Specific
W PO i iR 2 gy 5.3
290 Pod 1.79 5+l
847 Pod 1.78 5ed,
8Ly Intermediate 1.78 846
zone
997 Footwall layer 1.79 53
Lepidolite

Lepidolite is found in 17 pegmatites, comprising homogeneous pegme~

tites, core, and intermediate zones of zoned pegmatites, interior layers

of layered pegmatites and in parts of p%gmatites which show variation in

composition along strike., Thus, no particular type of pegmatite seems to

be fevored., In the limited number of zoned pegmatites it appears to be ;

commonest in the central parts.

The lepidolite is white, lilac, or various shades of purple; lilae

".to purple varieties are most common. It has three forms: (1) fine=-

grained aggregates with individual sheets less than 0.25 inch -in diameter,
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(2) large platy books 2 to 10 inches in diameter, and (3) curved concentric
books, 0.5 to 2 inches across (pl. X). The large-plate lepidolite is found
in 5 of the 17 pegmatites and form a group between the Brown Derby No, 1
dike (No, 452) and the Brown Derby No. 5 dike (Noj 535),2 maximum distance
of 2,200 feet., Only three pegmatites on the Brown Derby Nol claim (No. 452,
Lel, and 457) have curved lepidolite. The plate and curved 1epida1ite are

either purple or lilac. An analysis is reported by Stevens _/ on large

_/ Stevens, R. E., New analyses of lepidolites and their interpreta-
fion: Am, Mineralogist, vel. 23, p. 615, 1938.

‘plates of pale-purple lepiﬁalite from Ohio City. The sample probably came
from either dikes No. 452, No. 453, or No. 454 (Brown Derby No. 1 claim),
as these dikes were the only enes that had been developed at the time con-

taining lepidolite in large plates., The analysis follows:

Lis0 5405 Mg0 None
5102 49,58 Mn0O 2,78
Al1203 23,87 Ti0p 0,06
K»0 10.14 0- 0.51
Na0 0.57 o+ 1.22
Ca0 None : F : 7,49
Rbs0 1.62 103.19
Cs,0 0.09 Less 0=F _ 3,15
Te 0.21 1f 100,04

1/ Total iron reported as FeO.
The formula for this lepidolite as determined from the analysis is

Ry LipAls.Al5811£040(F,0H)g. Hanley _/ reports that the physical and

_/ Hatiey, J. B., Heinrich, E. W., and Page, L. R., Pegmatite inves-
tigations in Colorado, Wyoming, and Utah: U. S. Geol. Survey Prof, Paper
2275 ps. 725 1950, =g

optical properties of all the lepidolite from the Brown Derby claim (pegma~
tites No. 452, No. 453, and No. 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 _/ in a triangular diagram shows‘that the mediénfggqgg;éﬁ;‘

_/ Winchell, A, N,, Elements of Optical Mineralogy: Part II, 34 ed.,
p" 2719 1927-

the lepidolite group of mica increased from tﬁéfpﬁi§@hibpite

protolithionite end member, (HuKzLiFqulBSiéozu), 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 Liy0 content.
The median index (Ng) of 14 lepidolite specimens from six different pegme~
tites (table 18) ranged from 1.555 to 1.578. Six specimens are white, or
white with just a tinge of lilac, and these specimens have the highest
indices (1.560, 1.564, 1.564, 1.565, 1.575, and 1.578). The two specimens
with*bhé‘l,575 and the 1,578 median index give a strong qualitative test

for iron, and fall well in phe raﬁge of zinnwaldite rather than true lepido-
lite. The other four lepidolite specimens with high refractive indices are
probably between lepidolite and zinnwaldite in composition. Three specimens
of book lepidolite had median indices of 1.557, 1.559, and 1,562 and 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 composition of the different
forms vary only to a minor extent. The shape and size of lepidolite gives
no clue as to its chemical composition or optical properties. The best
guilde noted was color, with the paler and whiter forﬁs having higher

refractive indices and less lithia,
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Table 18.--Median refractive index (Eﬁ) and description of lepidolite from

Quartz Cre

district

Eégmatite No. Pegmatite Name (4] Description
208 1.578 White.(1/4~1/8 inch sheete).
215 Opportunity No. 1 1,565 White with lilac tinges
elongate (3/4 inch) blades
in a radial aggregate
306 Opportunity No. 4 1.557 Lilac, 1/4=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
' (1/4 inch sheets)
L2 Brown Derby No., 1 1.557 Purple, fine-grained ag-
gregates (1/16 inch sheets)
452 Brown Derby No. 1 1.555 Purple, fine-grained ag-
, gregates (1/8 to 1/4 inch
sheets) g
Ls52 Brown Derby No. 1 1.559 Lilac, book lepidolite
(6~inch sheets)
i L2 . Brown Derby No. 1 1.560 Purple, curved lepidolite
‘ Al . (1 to 2 inch curved books)
461 1.562 |' Purple, book lepidolite
(2 inch sheets)
535 Brown Derby No., 5 1,560 Silvery white blades
(1/4-1/2 inch sheets)
535 Brown Derby No. 5 1.564 White, fine-grained
ageregate (1/16 inch sheets)
535 Brown Derby No. 5 1.557 Lilac book lepidolite
(5 inch sheets)
637 1.575 White (in aggregate with
1/8-1/4 inch sheets)

Lepidolite is found in amounts that range from a trace to 95 percent,

Only the Brown Derby No. 1 (No, 452) has units containing lepidolite in ex—

cess of 10 percent of the rock, the White Spar No. 2 (No. 602) has lepido-

lite making up 6 to 10 percent of the rock, and all others contained smaller

proportions, The units,that contain lepidolite,and-are.commonly lens

shaped, are usually small; several are less than 15 feet long. The Brown

Derby No. 1 pegmatite (No. 452) contains by far the largest lepidolite

body. This unit is 319 feet long.

Lepidolite was associated with the following minerals: cleavelandite,
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quartz, muscovite, perthite, topaz, beryl, microlite, albite, pink and green
tourmaline, columbite-tantalite, and apatite. Cleavelandite, the usual

form of albite fbund with lepidolite, is its commonest associate. In two
small pods the lepidolite is white and probably zinnwaldite. Topaz,
microlite, and colored tourmaline characterize the lepidolite units and are
rarely found outside of them,

Lepidolite in many places grows in compac? aggregates with cleave-
landite or quartz; these minerals appear to have crystallized simultaneous-
ly. In other places, lepidolite veins and cuts cleavelandite, quartz, and
perthite, Topaz commonly is surrounded by a rim of lepidolite that may be
in part a product of reaction with the remaining liquid. 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, and in part of later age.
Pyrochlore-microlite

Pyrochlore-microlite is found in 14 pegmatites, all on the east side of
Quartz Creek. It does not occur in homogeneous pegmatites, wall zone of
zoned pegmatites, or the hanging-wall layer of layered pegmatites; but it
is found in the intermediate zone and cores of zoned pegmatites, interior
and lower layer of layered pegmatites, and units of pegmatites which change
in composition along strike. The most favorable place is the core of zoned
pegmatites, as 7 of the 14 pegmatites that contain pyrochlore-microlite
occur in this unit. Pyrochlore-microlite commonly cccurs in a few scat-
tered crystals, except in pegmatite No. 217 (Opportunity No. 1 claim) and
pegmatite No., 452 (Brown Derby No. 1). In pegmatite No. 217 it occurs in

concentrations of 10 or 12 crystals in cleavelandite and quartz, whereas
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pegmatite No. 452 contains 0.35 percent microlite _/ in a central lepidolite

-/ Hanley, J. B., et als, ope cibs, ps 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. In massive fine-grained lepidolite the crystals are anhedral,
but in quartz and cleavelandite they are euhedral with well-developed to
distorted octahedrons, o0(111), and modified dodecahedrons, d(110).

Pyrochlore is essentially NaCaCboOgF, and microlite is essentially
(Na, Ca)2 Ta206(0, OH, F). The two species form an isomorphous series with
the columbium-rich members called pyrochlore and the tantalum-rich members
microlite, Besidés the elements given in the above formulas, oxides of
some of the following elements may comprise several percent of the mineral:
K, Mg, Fe, Mn, Sb, Ce, La, Di, Br, 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 ;/ and is given

belows

_/ Eckel, E. B., and Lovering, T. S., Work of Eckel, Lovering, Fair-
child, Microlite from Ohio City, Colorado: Report of the Committee on the
Measurement of Geologic Time, pp. 78-79, 1935.
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Tap0s 68.47 Be0 none
Cb205 L, L5 P205 none
Ti02 0 Ca0 R
Sn02 .95 Mg0 0L
U02 1.69 Pbo 40
U0 2.40 Nay0 2.94
Th0p + rare earths none K50 25
A1203 20 F i
Fe203 1.91 Cl none
Mn0 ol Insol. + $i0, .92
Zn0 none H,0 2,84
Cu0 .04 98,41
Big0s .07 Less 0 = F N3
Asp05 trace(?) ‘ 97,77

The specific gravity of this materiai is 5.604, and its index of re=-
fraction, 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 columbium. As would be suspected from the
uranium content this mineral is highly radioactive and can be easily
detected with a Geiger-Mueller counter,

The material from the Brown Derby No. 1 pegmatite (No. 452) is dark
brown to light brown. An olive-green specimen from the Brown DerbyiNo. 5
pegmatite (No. 535) was analyzed spectrographically, and it was found that
the tantalum was more abu@dant than the columbium. This specimen is also
on the microlite side of the series, It gave a positive test with the
Geiger-Mueller counter, ﬁﬂt_not as strong as that given by the dark-brown
variety, i

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 radiocactivity of the uianium, as are the /
brown halos surrounding the dark pyrochlore-microlite in the lepidolite.

Similar observations were made by Adams _/ at the Harding mine near

_/ Adams, J. W., Personal communication.
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Dixon, N, Mex,, where he found that light microlite was not radioactive
but dark microlite was.

Pyrochlore-microlite is associated in the Quartz Creek district with:
cleavelandite, lepidolite, quartz, and muscovite, The two types of occur-~
rences are: (1) with massive fine-grained lepidolite, and (2) with cleave-
landite and smoky quartz. In eight pegmetites it occurs in lepidolite and
in six in cleavelandite and quartz. In most places, where it occurs in
lepidolite, cleavelandite is present in minor amounts; where it occurs.in
cleavelandite, lepidolite is a minor constituent. Lepidolite is present
in 12 out of the 14 pyrochlore-microlite-bearing units, and cleavelandite
in 13. The occurrence of pyrochlore-microlite with either lepidolite,
cleavelandite, or both, is common in pegmatites in other areas. It occurs
with lepidolite and cleavelandite at the Bob Ingersoll mine, Penfield
County, S. Dak., with cleavelandite and lepidolite at the Tin Mountain
mine, Custer County, S. Dek., with cleavelandite and a lithium mica in

the Harding mine, near Dixon, N, Mex. _/, with cleavelandite at the

_/ Adams, J. W., Personal communication,

Rutherford and Morefield mines, near Amelia, Va, _j, and with lepidolite

_/ Glass, J. J., The pegmatite minerals from near Amelia, Virginia:
Am, Mineralogist, vol. 20, p. 753, 1935.

and albite (type not defined) from a pegmatite at Topsham, Maine _/.

_/ Palache, C., and Gonyer, F. A., Microlite and stibiotantalite from
Topsham, Maine: Am. Mineralogist, vol. 25, p. 412, 1940.
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Topaz

Topaz is relatively rare in pegmatites and 'the pe_gmati;_t‘e‘s’ of mny dig=
tricts do not contain this mineral. The Quartz Creek district co;rltains
eigh‘c topaz~bearing pegmatiteé,which is less than half of a percent of all
pegmatites mapped,

: The 'topaz is milky white, though some has a greenish stéinron the out—
side. The crystals are subhedral to euhedral and are predominantly long .
tapering prismatic crystals. They are ﬁsrually‘ L to 8 incheé in diemeter
and a foot or two in length, bp.t sPécimens hayve been found which attained
12 inches in diameter and 4 feet in length. The prism faces, m(110),-and
the pyremid faces, 1(223), are the best developed, The basal pinacoid,- e(-,Ong).;, :
was noted on a few specimens, and proba;fly other faces could be fou.nci with
continued study. Basal cleavage is well developed on most specimens. The
V lower index of refraction (Ny) was determined to range from 1.616 to 1.618
'(té)ble' 19) on four topaz specimens from three different pegmatites. -

Winchell _/ and Pardee, Glass, and Stevens _/ have shown that the indices

_/ Winchell, A, N., Elements of Optical Mineralogy: Part II, p. 199s. -
1947 p ¥ Fa ] ~ Ehie, o 5y NPT ;
, /] Pardee, J. T., Glass, J. J., and Stevens, R. E., Massive low-

fluorine topaz from the Brewer mine, South Carolina:z Am. Mineralogist.,
vol. 22, pp. 1063-106k4, 1937.

of topaz increase with the increase of waler content and decrease of the
fluorine content. The indices of topaz in the Quartz Creek district show -
that there is a uniform water and fluorine contenf, and by in’cerpolatin%

from a table given by Winchell _/ that they contain between 17.0-and 18,5

" _/ Winchell, A. N., op. citw, ps 199, 1947

- percent flucrine and 0.9 to 1.5 percent waters
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Table 19.-~Lower index of refraction (N«) of topaz from the Quartz Creek

district
Pegmatite Number Pegmatite Name Ve
215 Opportunity No. 1 1,616
Ls52 Brown Derby No. 1 1,617
Ls2 Brown Derby No, 1 1.618
1574 Bucky 1,616

Topaz is found only in lepidolite-bearing pegmatites and is directly
associated with the following minerals in one or more pegmatites: 1epiég-
lite, cleavelandite, quartz, muscovite, beryl, perthite, and tourmaline.

It is alﬁays found with the first three minerals. Purple lepidolite com-
monly forms a coating around topaz. Its association with lepidolite would
be expected as this mineral also contains fluorine in its chemical composi-

tion. Stevens _/ made analyses on 17 different lepidolite specimens and

_/ Stevens, R. E., New analyses of lepidolites and their interpreta—
tion: Am, Mineralogist, vol. 23, p. 615, 1938.

found the fluorine content ranges from 4;09 to 9.19 percent, the average is
7.03 percent, On the Opportunity No. 1 claim, pegmatite No. 215, some of
the topaz has a thin pale-green micaceous coating of polylithionite. This
specimen of polylithionite is biaxial negative and has N3 = 1.558 and Ny =
1.565. Both polylithionite and lepidolite appear to form as a product of
reaction between the early-formed topaz crystals and the residual liquid,
and corrode the surface of the topaz crystals in some places., The topaz
always occurs with the lepidolite, as the fluorine evidently comes off from
the original magma at the same time as the lithium. Thus, in a pegmatite
district in which both topaz and lithium minerals are present they should

be associated, Less than 0.5 percent of the pegmatites of the Quartz 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 contaln

lepidolites
Gahnite

Gehnite, the zinc spinel, is a rare mineral found in only eight peg-
matites. It occurs in homogeneous pegmatites, in intermediate zones and
cores of zoned pegmatites, and in layered pegmatites.

Gahnite is greenish black to dark green, and occurs in anhedral
masses. The crystals are from 0.03 to 0.75 inch in diameter. The mineral
is green, isotropic, and has an index of refraction of 1.81 * 0.005.

Gahnite_does not appear to have any favored mineral assoclation . In
pegmatite No., 1540 it is found with massive quartz, and muscovite, in pegma~
tite No. 1574 with albite, quartz, muscovite, and beryl, and in pegmatite
No. 452 with albite columbite~tantalite, monazite, tourmaline, garnet,
biotite, and quartz, The pegma%@tes containing this mineral are widely
scattered and its presence depends upon the availability of zinc in the
pegmatitic liquid. |

Gahnite 1s rare or absent in most pegmatite distriets, but has been

reported from the Tims Hill deposit in Connecticut _/.

_/ Foye, W, G., Mineral localities in the vicinity of Middletown,
Connecticut: Am, Mineralogist, vole 7, pe 9, 1922.

Allanite

. Allanite is rare in the Quartz Creek district, In the Black Wonder
(No., 847) it occurs in several pods, a few feet thick and about 10 f;et

long. This pegmatite is over 6,700 feet wide and 12,600 feet long and the
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pods represent only a minute fraction of the total pegmatite. The pods
are quartz (about 90 perqent) and albite, A few scattered crystals of
allanite occur in smoky quartz.

The allanite is in prismatic crystals, with a square cross section,
as much as 0.5 inch across and 2 inches long. The minefal is black, has a
shiny lustre, and is ringed by a reddish~brown decomposition product. At
least three different substances are observed under the microscope. One
is isotropic, reddish brown in color, and has a refractive index a little
less than 1.62; the second is anistropic and colorless; and the third is
isotropic and grayish green. These observations are in agreement with

those of Hitchens who describes the allanite from Fitchburg, Mass. _/

_/ Hitchens,'C. S., The pegmaﬁites of Fitchburg, Massachusetts: Am.
Mineralogist, vol. 20, p. 18, 1935,

Unidentified mineral

An unidentified shiny greenish-black mineral, believed to be a new
species, was found at the Bucky pegmatite (No. 1574), This mineral occurs
in scattered pockets in the mica zone. A total of 17 pounds was collected
during the mining operation, This mineral is associated with muscovite,
altered feldspars, quartz, monazite, and columbite-~tantalite. It appears
to be most closely associated and in places intergrown with columbite-
tantalite,

The mineral has a conchoidal fracture, and superficially resembles
samarskite, fergusonite, or euxenite., A powder X-ray film was compared
with the files of known minerals in the X~-ray libraries of the Geological
Survey and Columbia University with negative results. A spectrographic

analysis made by A. T. Meyers in the Geological Survey Trace Elements
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Section Washington Laboratory indicates with the order of magnitude of con-

centration, the following components:

Cbo05 X0.0 oX
Teg0s X.0 sfoz PR
g ng . 03 Tr;,ces
L . Ti0 ”

X PbO2 X
'.E'e203 oX Sb 203 - LOX
Caq. S MéO ~  Trace
ZI‘02 ,x .

Looked for but not found: Na, Bi, W, and P,

A determination of equivalent uranium made by measuring the radiation

from uranium and thorium, gave a value of 11 to 12 percent which would

show that the X 0 given for U3°8 would be nearly 10 percent. .Like. many
atsE radicsstive columbo-tantalates this mineral is metmict,

, v :Ehis.mineral, in thin section; is pale yellow, iéotropicg and has an
index of refraction of 1.80 * 0.05.

V The mineral has a specific gravity of 3.8, and some of it contains

small cavities lined with a fine-grained yellow material,
Other minerals

Finely=grained chlorite occurs in nine small pegmat'ites in the Quartz

Oreek district. It comprises several percent of these small pegmatites. -

? e grain size is from 0.03 to 0,06 inch, Chlorite is found in fine-grained.»

albite-rich pegmatites and is in part an al’cera.tlon product of biotite,
Samarskite, or & similar mineral, such as euxenite, is present in
sevén pegmatites. Only one or two crystals of this mineral, 0,03 to 0.5

inch long, are found in each pegmatite, It has refractive indices above

2
© 1,83 and in feldspar is surrounded by a reddish halo. This mineral is

commonly associated with smoky quartz, and is strongly radioactives

Epidote occurs in three pegmatites as fine-green veinlets,-and was
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introduced into the pegmatite after its solidification.

Light-blue apatite, 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 wvery rare,

Light purple fluorite is found in two pegmatites as grains about 0.06
inch in size. It is extremely rare.

Spodumeﬁe and amblygonite occur only in the Bazooka pegmatite (No. 424)
in a circular core unit 20 feet in diameter. Sp&ﬁg@ene in white lathlike
crystals is found on the small dump. No amblygonite was found by the

writer, but was observed by Hanley _/.

_/ Hanley, J. B., et.al, op. cit., pp. 66-68, 1950.

Phosphates of the lithiophiliteé —triphylite series and their altera-
tion products are found in the Bucky pegmatite (No. 1574). Two crystals
were noted in the mica zone and one crystal was found in perthite-quartz
pegmatite adjacent to a subsidiary core segment, approximately 2,500 feet
to the southeast.

Betafite is reported by Hanley _/ associated with monazite, gahnite,

_/ Hanley, J. B., et al, op. cit., p. 71, 1950.

and columbite-tantalite in the Brown Derby No. 1 pegmatite (No. 452). It

was not observed by the writer and is probably very rare.

Alteration of wall rocks

The alteration of wall rock by the introduction of pegmatitic materials

is common in many districts. Jahns _/ describes impregnation of quartzite

Jahns, R. H., Mica deposits of the Petaca district, Rio Arriba
County, New Mexico: N, Mex, Bur. Mines Bull. 25, pp. 52-54, 1946.
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and mica schists in the Petaca district by muscovite, microcline, and plagio-
clase to the extent that the contact between some of the pegmatites and the
country rock is gradational., The formation of muscovite and tourmeline in
the country rock adjacent to the pegmatites in New England has been briefly

mentioned _/. Numerous pegmatites in the Black Hills of South Dakota show

_/ Cameron, E. N., Larrabee, D. M., Page, J. J., Stewart, G. W., and
Shainin, V. E., Pegmatite investigations in Maine, New Hampshire, and Con-
necticut, 1942-1945: U. S. Geol. Survey Prof. Paper. (In preparation.)

. abundant alteration at the wall rock-pegmatite contact _/. The Helen

_/ Page, L. R., et al, op. cit, (In preparation).

Beryl pegmatite in Custer County has patches of granulite along its sides
from a few inches to 6 feet thick. The granulite varies in composition

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 tourme-
line and é;patite° The Elkhorn pegmatite, also in Custer County, has intense-
ly tourmalized the quartz-mica schist on the hanging-wall side of the pegma~-
tite.

In the Quartz Creek district, however, there has been practically no
alteration of the country rock adjacent to the pegmatite. The only notice-
able alteration was of hornblende gneiss, which appeared slightly mbfe fri-
able adjacent to the contact. The three main types of country rock, horn-
blende gneiss and tonalite, granite, and quartz monzonite, are equally free
of alterationa

Alteration of the country rock might‘ébt be expected in the granite and
quartz monzonite, as both rocks qontain essentially the same minerals as

the pegmatiﬁes. On the other hand, the hornblende gneiss and tonalite are
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markedly different in chemical composition from the pegmetites. Similar

hornblende rocks in other districts have been intensely altered. dJahns ~/

_/ Jahms, R. H., op. cit., p. 54, 1946.

in his description of the Petaca district states, "where amphibole schist
lies ageinst pegmatite, as in the Green Peak deposit, it has been converted

to a dense aggregate of biotite flakes", McLaughlin _/ in a paper on the

_/ McLeughlin, T. G., Pegmatites of the Bridger Mountains, Wyoming:
An. Mineralogist, vol. 25, p. 53, 1940.

pegmatites of the Bridger Mountains, Wyo., states that all the older pegme-
tite:dikes are accompanied by alteration on the hanging-wall side of the
dike, where the percentage of hornblende in the original hornblende schisﬁ
was greatly reduced and quartz became the predominant mineral.

The type of country rock may affect the kind or amount of alteration,
but the type of country rock does not appear to be the prime controlling
factor. The only difference between the pegmatites of the Quartz Creek
district and those of many other districts that have widespread alteration
along pegmetite contacts, is in the composition of the original pegmatite
liquid. Tourmaline, apatite, and muscovite are some of the commonest
minerals formed in the zone of alteration, Both tourmaline and apatite are
among the commoner minersls in most pegmatite districts and may occur in
almost every pegmatite; but in the Quartz Creek district tourmaline is a
minor constituent of 48 out of 1,803 pegmatites and apatite is found in two.
Tourmaline is the only boron mineral found; but phosphorous occurs in apa-
tite, in 1ithiophi1ité*—triphylitégin one pegmatite, in amblygonite in
another, and in monazite in twenty-three. Muscovite, though common in the

number of occurrences,is small in amount as compared to many other areas,
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These facts indicate that the original pe@natit;c magme, c@nt@inegd' little B,
P, and OH, and possibly other volatiles. Alteration of the wall rock is
dependent upon solutions derived from the cooling pegmatite; therefore,
this deficiency of water and other volatiles is a determining factor inm
adding new minerals to wall rocks. | .

The lack of alteration in the Quartz creek_ district appears to ‘b@
caused by the insufficient concentrations ef the elements needed to form
alteration minerals, though they were aveilable in the pegmatite magma to

form rere minerals in the pegmatite during all stages of crystallization.

Distribution of minerals .

Some pegmatite districts are important as a source of lepidolite, sheet
mica, columbite-tantalite, beryl, or other pegmatite minerals. The gra,nitié
'p’egna‘.t,ites of most districts @émsist.@ssantially of perthitc,. plagioclase,
. guartz, and muscovite, ﬁut not all pegmatite districts have the same assem-
blage of minor minerals. It is this assemblage @flninar minerals and vari-
ants of commen minerals, such as curved muscovite and colored tourmaline,
that indiecate the ditfer.en@es in the overall cemposition in the eriginal

- source magmas of each distriect.

. Net only do the less common minerals vary from district to district,
but from pegmatite to pegmatite. During World War II the U. S. Geological
Survey was studying pegmatites tha:t; produced critically needed materials and
| pegmatites ; weré grouped simpij a@@@rding to minerals ef econemic interest.
It was recognized by many investigut@is that a certain type of mineral would
- oceur in certaim groups of p,e@ﬁt@s , that is, the lithium-bearing pegma- |
tites of a district would n@t be scattered haphazardly throughout an area
but would occur in a cluster or groups throughout a district. This group-
ing of mineralogically similar pegmatites is illustrated in the Black Hills

of South Dekota where such well-known lithium producing pegmatites as the -
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Etta, Peerless, Hugo, and Zdison, are all in one group; and the Helen Beryl,
Helen Beryl No, 2, and Tin Mountain,in another.

The areal mapping on which this report is based afforded an excellent
opportunity to study the distribution of ﬁinerals in a medium-sized pegma=-
tite district. A series of maps, (figs. 16, 17, 18, 19, and 20), show the
distribution of beryl, tourmaline, curved muscovite, biotite, magnetite,

;

‘mongzite, columbite-tantalite, cleavelandite, topaz, lepidolite, and micro%
lite throughout the Quartz Creek district. Some minerals such as flat
muscovite, and garnet are too widespread to be significént, whereas others
like chlorite, amblygonite, and spodumene, are too rare to be of use
statistically. ZXach 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 Wonder pegmatite (12,600 feet long byv
6,706 feet wide), contains only a few crystals of beryl in two small
pockets, yet it appears on the map to be a large beryl-bearing area. Two
facts are emphasized by these mapsé (1) the relation of distribution of
certain minerals td all the pegmatites in the district, and (2) the con~
stant association of two or more minerals. The associated minerals are
grouped on the same figure.

Two hundred and thirty-two beryl=bearing pegmatites are shown~iﬁ
figure 16. The group of beryl-bearing pegmatites in the northwestern corner
of the area mapped has a northeastwardly trend; a second group extends |
northeasf from near Opportunity élaims in the séuthwegf part of the area
mapped; a third group extends from Wood Gulch northwestwto the Brown Derby

mine; a fourth small group occurs in the vicinity 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 pegmatites, including the Black Wonder, in the north-central
part of the area mapped, which actually contain a 1ittle‘§é£yl.

Figure 17 shows the location of the groups of tourmaliﬁe— and curved
miscovite~bearing pegmatites. Tourmaline is most abundant in an 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 closely in
the hundreds of pegmatites mapped,

Magnetite and biotite are found in 422 and 357 pegmatites, respective-
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 distribution of columbite~tantalite~bearing and
monazite-bearing pegmatites, Although they are not as abundant as the
other minerals studied, 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 to occur in clusters
of several pegmatites, as is apparent from the maps.

Figure 20 shows the grouping of lepidolite~, cleavelandite-, topaz-,
and microlite~bearing pegmatites. The.intimate association of these four
.minerals is clear. These minerals are abundant in four main groups of
>pegmatites= (1) in %Bﬁthg§§tern part of the district around the Oppor-
tunity claims, (2) in the vicinity of the Brown Derby miié, (3) in the
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vicinity of the White Spar claims, and (4) in the vicinity of the Bucky

property.

Relationship of the pegmatites to the country rock

One of the problems of pegmatites, as with many other igneous rocks, is
the effect the country rock has on their occurrence and mineral composition,
The pegmatites in the Quartz Creek district occur more commonly in horne
blende gnelss and tonalite, and less frequently in granite and 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 dame from the outside.,

An equally logical reason for the pegmatites distribution in this
area is that the granite and quartz monzonite are less fractured and afford
less easy passage to the pegmatite solutions., The pegmatites find zoneslof
weakness to intrude only on the edges of these bodies, where cooling frac—
tures are common, This does not preclude that the pegmatites‘weré not de--
rived from the original magma of either of these two rocks., It does seem,
however, that the presence or absence of pegmatites in a particular rock
or part of a rock may be the result of the ease of intrusion rather than
the source from which they are derived,

A statistical count of the types of pegmatite minerals found in the
wvarious rock units was made on the pegmatites in the chief rock types,

A1l pegmatites that occurred in two or more types of country rock were ex—

cluded. Certain minerals such as plagioclase, quartz, and perthite are omni—
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present and thus show no differences; whereas others like topez, gahnite,
and spodumene are too rare to give a significant statistical count.
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 than to-ﬁhe rock type. Some
minerals such as lepidolite and cleavelandite ére not found in pegmatites
in either the granite or the quartz monzonite, The small number of pegma~
tites in which they are found, however, precludes any statement as to the
effects of the country rock. Tourmaline, on the other hand, is fairly uni-
formly distributed in the three dominant fypes of country rock considering
that it is found in only 48 pegmatites. The ratio of tourmaline-~bearing
to non=tourmaline-bearing pegmatites is 1:30 for hornblende gneiss and
tonalite, of 1321 for gfanite, and of 1:85 for quartz monzonite.
Beryl-bearing pegmatites show a marked preference for certain types of
wall rock, Beryl occurs in 232 pegmatites and though irregularly distribu;éd;
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 occurrences,
The ratio of beryl-bearing pegmatites to non-beryl-bearing pegmetites is
1:6.4 in hornblende gneiss and tonalite, 1:20 in grenite, and 1:189 in
quartz monzonite, These figures show wide variance and suggest that the
concentration of the beryl in pegmatites is influenced by the country rock,
It was thought that the grenite might absorb BeO from the pegmatite liquid,
and, therefore, bulk samples were taken from a graphic granite-rich pegme~-
tite (No., 512) and the adjoining coarse-grained granite., The pegmatite
sample consisted of perthite (62 percent), quartz (20 percent), albite (15

percent), and muscovite (3 percent). A little more then half of this rock
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was graphic grenite. Thé granite was estimated to contain microcline

(67 percent), aldbite (20 percent), quartz (8 percent), and biotite (5
percent). The pegmatite contained a trace of Be0 and the granite contained
an amount less than was detectable spectrographically (under 0,000l per-
cent). Bulk samples were taken also of the footwall layer of the Brown
Derby No..l pegmatite (No, 452) and of the hornblende gneiss, within 8
inches of the contact. Samples were split down from about 1,000 pounds of
original material, The pegmatite was estimated to consist of albite (89
percent), quartz (10 percent), tourmaline (1-2 percent), muscovite (1ess
than 1 percent), and garnet (trace). It had an average grain size of 0.12
inch and there was no visible beryl. The analysis showed this pegmatite to
contain 0,030 percent BeO and the hornblende gneiss a trace. The results
of these two sets of samples should be supplemented by much more data,
Graphic granite pegmatites are commonly lean in beryl and the Brown Derby
pegmatite had beryl in other units than the one sampled, This small amount
of work seems to indicate that granite does not absorb Bel from the pegma-
tite fluid and thereby cause the difference between the Be0 content of peg-
matites in grenites and in hornblende gneiss. The possibility of the Bel
being derived from the country rock has not been investigated. Samples of
the hornblende gnéi§§ away from the pegmatite are needed to see if it too
contains a trace of BeO.:‘More probably, however, the trace of Be0 in the
hornblende gneiss is derived from the pegmatite, as Be0 tends to be con—

centrated in the last stages of magmatic differentiation h/ and is chiefly

_/ Rankama, K., and Sehama, T. G., Geochemistry, p. 443, 1950,

found throughout the world in granites and nepheline syenites,
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Orisgg

The problem of the origin of pegmatites is complex and involves not
only the method by which they are de?ived from the original magma, but also
their crystallization.. Pegmatites appear in many areas to be related
areally to large bodies of intrusive rock., Most of these intrusive rocks
crystallized from magmas of silicic composition and thus pegmatites are

commonly associated with igneous rocks such as granites. Goranson _/ has

_/ Goranson, R., The solubility of water in granitic magmas: Am,
Jour, Sci., 5th ser., vol, 22, p. 481, 1931.

shown that certain natural rhyolitic glasses may contain 8 to 10 percent
water. Thus, from a graaitic magma, containing only 1 to 2 percent water,
.. the amounts of water releaséd in the later stages by slow crystallization
of such a magma would be very large. In addition to water, the other vole~
tile elements such as ¥, Cl, B, and P, would be concentrated. The alkalies,
Na, K, Li, Cs, and 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 veins., They appear to be an intermediate type‘and have
been correlated by various writers to both igneous rocks and veins, Beryl,
a typical pegmatite mineral, is found in both granites and quartz veins as
well as in pegmatites suggesting a continuous gradation between these rock

types. Beryl, for example, is found in the granites on Mt. Antero, Colo. _/

_/ Adams, J, W., Beryllium deposits of the Mt. Antero region, Chaffee
County, Colorado: U, S, Geol. Survey Bull, {In preparation.)

and in the Victorio Mountains, N. Mex. _/ and beryl-quartz veins are found

Holser, W, T., Unpublished Geol., Survey report on the occurrence of
helviTe and beryl in the Victorio Mountains, New Mexico.
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in the Victorio Mountains _J, the California vein on Mt. Antero _/, the

_/ Holser, W, T., op. cit.
g! Adams, J, W., op. cite.

Boreana vein, Arizona _/, and Kazakhstan, Russié@;_js

_/ Hobbs, S, W., Tungsten deposits in the Boreana district and the
Aquarius Range, Mohave County, Arisona: U. S, Geol. Survey Bull. 940-I,
D. 254, 1944, e

_j Sineguby E. S., Berill: Nemetallicheskiye iskopayemys 'SSER,
Moscow-Leningrad, vol. 2, pp. 129-157, 1943, ' ?

Most of the pegmatifies in the Quartz Creek district are simple pegma~
tites composed of minerals:fypical of granites—-perthite, quértz, plagioclase,
muscovite, and garnet. The unusual "distinctive® minerals of pegmatites
rarely are found. Such minerals as cleavelandite, lepidolite, topaz,
microlite, gahnite, and columbite~tantalite occur in less than 2 percent
of the pegmatites 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 Creel district, how-
ever, muscovite is a relatively minor mineral, suggesting that the original
magma was water-poor. The few pegmatites that have minerals containing
other volatile elements are the result of a later stage of segregation and
crystallization,

More than 90 percent of the pegmatites in the Quartz Creek district
have an average grain size of less than 1 inch., This texture is commonly
aplitic, and may resemble that of a fine~ to coarse-grained granite. Many
of the pegmatites in the Quartz Creek district resemb1e~typ£cal igneous

rocks and have been mapped by Crawford and Worcester _/ as granite in the
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_/ Crawford, ‘R. D.,, and Worcester, P. G., Geology and ore deposits of
the Gold Brick district, Colorado: Colorado Geol. Survey Bull. 10, 1916.

northern part of the area. The lepidolite~bearing Brown Derby pegmatites,
on the other hand, are much coarser textured and contain many minerals dis-
tinctive of pegmatites that have been described as showing "abundant evi-

dence of hydrothermal replacement," by Landes _/g

_/ Landes, X. K., Colorado pegmatites: Am. Mineralogist, vol. 20, P«
333, 1935.. ‘

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 gemneral rich in tourmaline, muscovite, apatite,
and other phosphate minerals. Very little topaz and lepidolite are found
in this large district. These minerals show that the original magma was
comparatively rich in P, B, OH, and poor in F, The pegmatites of the Quartz
Creek district, on the other hand, differ from those in the South Dakota
district and many others in that they are relatively lean in muscovite,
biotite, tourmaline, and phosphate minerals, and are relatively rich in
topaz, lepidolite, and columbite-tantalite, These minerals indicate that
the original magma of the Quartz Creek district pegmatites was lean in OH,
B, and P, and comparatively rich in F, Ta, and Cb. In the entire Quartz
Creek district, only three pegmatites contain enough muscovite to be con-
sidered as sources of scrap mica; the content is commonly 0.5 to 3 percent.
Blotite is legs than 1 percent. The lack of these two minerals in most
pegmatites indicates that the pegmatites of this area contain relatively
little OH., Tourmaline is found in only 48 pegmatites and the content is

only a fraction of 1 percent. The dominant phosphorous mineral is mona-
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zite, which is present only as a few small crystals in 24 pegmatites, Other
phosphate minerals are apatite, amblygonite, and lithiophilité«=triphylite,
which are found in only one or two pegmatites and are exceedingly rare.
?1uorine is a constituent of topaz in 8 pegmatites, lepidolite in 17 peg=
matites, microlite in 14 pegmatites, and in fluorite in 2 pegmatites,
Columbium and tantalum are present in columbite-tantalite in 29 pegmatitess
in microlite in 14 pegmatites, and in samarskite (?) in 7 pegmatites, and
in an unidentified mineral in 1 pegmatite.

Within a particular district considerable variation is shown in the
areal distribution of pegmatite minerals, As previously discussed, pegma~
tites of some of the rare elements occur in groups, Thus, beryl-bearing
pegﬁatites are found in several clusters scattered over the area (fig., 16).
This is also true for some of the other rare minerals as lepidolite, topaz,
cleavelandite, microlite, columbite~tantalite, monazite, tourmaline, and
curved muscovite (figs. 17, 18, 19, and 20), Pegmatite magma evidently
escapes from a particular part of the chamber of its parent granitic magma
in a spégific 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. The pegmatite magma which is driven
from the parent chamber earliest probably contains less volatile material,
and forms the greater pait of all pegmafites——those that most closely re-
semble other granitic rocks. The minerals found in any pegmatite depend
on the original composition of the material segregated in a pocket, and
on the stage of crystallization at which it was derived. The more highly

volatile constituents are in the later derivations and form the few rare
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pegmatites, Many minerals are almost always found in close association
with another mineral because these minerals may contain common ions which
make their association imperative, or elements that are concentrated at the
same stage in crystallization.: Minerals containing common ions include:
iepidolite, topaz, and microlite—~all of which contain F; and lepidolite,
and colored tourmaline which contain Li. Minerals which owe their associa-
tion to elements segregated at approximately the same stage are columbite=
tantalite and monazite. In places where these two 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 plagloclase, perthite, quartz,
and muscovite are still the predominant minerals. The rarer elements such
as Li, Cs, Rb, ¥, C1, Cb, and Ta are probably in the more soluble part of
the pegmatite material and certainly are among the last to crystallize.

The reaction of these late crystallizing rest solutions on the earlier
crystallized material causes embayment and veining of the earlier crystal-—
lized minerals, This is given as proof of replacemeﬁt by later solutions

by some authors _ﬁ Whether the first magmatic part of a pegmatite was re—

_/ Schaller, W. T., The genesis of lithium pegmatites: Am, Jour. Sci.,

5th ser., vol, 10, pp. 269-279, 1925.
s Mineral replacement in pegmatites: Am, Mineralo-
gist, vol, 12, pp. 59-63, 1927,

Landes, X. X., Paragenesis of the granite pegmatltes of central
Maine: Am. Mineralogist, vol. 10, pp. 355-411, 1925.
_» Origin and classification of pegmatites: Am. Miner—
alogist, vol. 20, pp. 81-105, 153-175, 1935,

Hess, F, L., The natural history of the pegmatites: Z=Eng. and Min,
Jour.~Press, vol. 120, pp. 289-298, 1925,

Gevers, T. W., Phases of mineralization in Namaqua land pegmatitess
Trans, Geol., Soc. South Africa, vol. 39, pp. 331-377, 1936.
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Andersen, Olaf, Discussions of certein phases of the genesis of peg-
matites: Norsk. geol, Tidsskr., Bde 7, DD 1=554 1931,

Berry, D. R., The genetic relatlonshlps of pegmatites, aplites and
tin veins: Geol. mag., vol. 68, pp. 454-475, 1931,

Jahns, R, H., Mica depos:ts of the Petaca district, Rio Arriba County,
New Mexico: New Mexico Bur, Mines Bull. 25, pp. 72-=75, 1946;

placed by hydrotherma; solutions brought in after the first part of thé
pegmatite had solidified, or whether the earlier érystallized minerals were
acted on by a rest solution that became unstable with the earlier crystal-
lized minerals as the pressure and temperature changed the results would
give identical textural relations with thé earlier formed minerals being
corroded and veined by the later. Evidence on whether pegmatites were
formed in a closed system or by a series of hydrothermai replacements must
depend on the mineralogicallapd structural relations rather than on a tex—
tural study. Studies of internal structure of the pegmatites and the order
of sequence of mineral groups are markedly uniform and can be correlated
from district to district as well as among pegmatites in the same district,
The uniformity of sequence of mineral assemblages, and the relationship

of the minerals themselves point to a similarity of conditions which would
not be expected from hydrothermal replacement, A discussion of hydrothermal
replacement versué forming in situ has been discussed thoroughly by Cameron,

~ Janns, McNeir, and Page _/; Stockwell _/; Hanley _/; and Page _/, and will

_/ Cemeron, Z, N., et.al, op. cit., pp. 97-106, 1950.

_/ Stockwell, C. H,, Genesis of a lithium pegmatite on the Bear Min-
eral claim, Southeast Manitobas Royal Soc. Canada Proc. and Trans,, 3d
ser., vol, 27, pp. 27=36, 1933.
» The genesis of pegmatltes of southeast Manitobas
Royal Soc, Canada Proc: and Trans., 3d ser., vol, 27, ppe 37-51, 1933.

*/ Hanley, J. B., et.al, op. cit., PPe. 7=9, 1950,

/] Page, L. R., et al, op. cit, (In preparation.)

not be repeated here,
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Reserves

Reserves of pegmatite minerals are difficult to estimate because normal
procedures of sampling cen not be used. The grade, however, can be obtained
by measuring the areas of industrial minerals exposed on pegmatite surfaces
and relating it to the total exposed area. The percent of mineral exposed
may be converted to a weight percent of mineral by meking proper corrections
for specific gravity.

The tommage of rock containing an industrial mineral can be calculated
from a detailed map of the internal structure of pegmatite.

Reserve calculations have been made for all of the industrial miner-
als in pegmatites of the Quartz Creek district. The minerals that sustained
mining operations in the past were lepidolite or scrap muscovite and beryl.
Potash feldspar might sustain mining operations, if transportation were
less costly.

The total reserves of clean handrcobbaﬁbffeldsPafgare estimated to be
795,600 tons of potash feldspar and 9,740 tons of soda feldspar. These
feldspar reserves are all in pegmatite units containing more than 25 per-
cent feldspar, in grains greater than 12 inches in length, The minimum
size of a unit included in these calculations was 200 feet long and 40 feeb
thick,

In addition, there is considerable feldspar recoverable by milling.
Most of this feldspar is in the form of graphic granite. A number of these
pegmatites pose considerable transportation difficulties because they are
several miles over mounteinous terrain from the nearest road. A total of
251,300,000 tons of milling grade feldspar are calculated in 40 pegmatites.,
This is an average of 6,028,000 tons per pegmatite. The largest tonnage

is in the Black Wonder (No. 847), which has 225,200,000 tons of milling
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feldspar,

There is no sheet mica and very little scrap mica in the Quartz Creek
district. The total reserves of scrap muscovite is estimated to be 13,500
tons of which 1,400 tons is recoverable by hand methods. The scrap mica
obtained is a byproduct of thé mining of beryl-bearing pegmatites. There
are only three pegmatites (the Bucky, the Buckhorn, and the Beryl and Rare
Minerals Lode) which contain either enough muscovite or muscovite in large
enough pieces to be considered recoverable as a byproduct of beryl mining.
The‘muscovite reserves of these three pegmatites are calculated as 1,400
tons.

The total beryl reserve estimated for the Quartz Creek district is
about 350 tons. The second largest pegmatite in the district was estimated
to contain 160 tons of beryl as of November 1949, This deposit is twice as
large as the reserves of any other pegmatite., Pegmatite No. 452 (Brown
Derby No, 1 dike) contains 75 tons, the second largest beryl reserve in the
area and pegmatite 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 beryl, probably 325 tons are hand cobbable.

Some of the pegmatites that have beryl reserves also contain lepidolite,

microlite, topaz, columbite-tantalite, and monazite. The lepidolite re-
serves of the entire area amount to 3,560 tons. The largest deposit is the
Brown 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 tons, 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.
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Prospecting for beryl

Of the 1,803 pegmatites found in the Quartz Creek district, 232 of then
contain some beryl, Only one or two crystals of ﬁeryl, 0,10 to 0,25 ineb
in diameter, occur in most of these pegmatites. Of the 232 pegmatites, 42
have more than 2 square inches of beryl exposed, and of these only a very
few could be considered as possible sources of appreciable beryl production.

The finding of pegmatites that contain beryl in sufficient quantities
to be of commercial value is very difficult. The beryl in this district is
commonly white 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 the favorable and
unfavorable areas for finding beryl in pegmatites in the Quartz Creek dis—
trict, Granite and quartz monzonite appear definitely unfavorable as a
host rock for beryl pegmatites. Only three pegmatites were found in
granite that contained berylAand none of the exposures contained as much as
2 square inches of beryl. Only one pegmatite in quartz monzonite contained
beryles All pegmatites in the Quartz Creek district that contained as much
es 2 square inches of beryl had hornblende 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 moéf common in albite-
rich pegmatites. The albite-rich pegmatites are almost universally fine
grained. 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 them. Perthite-

rich pegmatites, though less common as a 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-rich pegmatites 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 importence and warrant the erection of a mill., Deposits of
this type, therefore, cen not be expected to be of immediate concern to the
prospector,

Some pegmatites have both albite~ and perthite-rich parts, The
perthite~rich parts may bé@a source of beryl at the present time but the
albite-rich parts, though equally 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, consequently cleavelandite=—
bearing pegmatites should be prospected carefully.

Grephic granite pegmatites, one of the most common types of perthite-
rich pegmatites in the district, do not contain beryl 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 irregular
distribution of beryl may cause one part of a unit to be completely barren
of beryl, vhereas in other parts it may be abundant. 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 is considered one of the more favorable indicators of beryl in
prospecting,

In general, the Quartz Creek district is not too favorable a district
to prospect for beryl, because the good mica and feldspar deposits are of
small size and production of beryl in the past has been as a byproduct of

mining for one or the other of these minerasls. There are no sheet mica
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deposits in the district, the scrap mica deposits are not large, feldSpar
in large quantities.mﬁst be recovered by milling 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 transportation almost preclude
profitable mining operations in this district at 1951 prices. Little feld-
spar has been sold by local producers, and the high cost.of tranSportation{
end the small size of the perthite units are not encouraging for the produc-
tion of feldspar. Because of these factors that concern muécovite and

feldspar, the future of this district as a source of beryl is not too

bright.

HESCRIPTIONS OF INDIVIDUAL DEPOSITS -
Opportunity No. 1 claim (pegmatite No. 215)

The Opportunity No. 1 claim is in the N2} sec, 17, T. b? Koo By 3.8
New Mexico principal meridian. This prospect is claimed by Earl A. Serry,
and is south of the Doyleville road on the eastern slope of a north-trending
ridge. The claim covers more than 10 pegmatites, but the main workings are
on the largest one, No. 215, This pegmatite is exposed by five small cuts,
the largest of which is 37 feet long, 10 feet wide, and 10 feet deep; the
other four are each about 8 feet long, 4 feet wide, and 5 feet deep. No
minerals have been ygodugeﬂmﬁgégﬁtﬁiaw@gg@pecta«

The pegmatite {:%3 lentié&iar-branching pegmatite 730 feet in maximum
length and 40 feet in meximum thickness., Much of the pegmatite, however,
has & thickness of less than 5 feet., It dips 450 to 80° SE., and cubts both
fine-grained granite and hornblende gneiss.

The pegmatite is divided into four units along the strike of the body

(fig. 21)s Albite-quartz-perthite pegmatite forms a uhit in the stringers
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extending from the northeast, the southwest, and the centrel part of the
negnatite, his unit has an average grain size of 0,25 inch and is esti-
mated to consist of albite (65 percent), quartz (20 percent), perthite (15
percent), muscovite (less than 1 percent), and one small--0.25 inch-—pale—
green beryl crystal. DNear the south end of the pegmatite, the body widens
considerably at the junction of a small northward-trending branch with the
main body of the pegmatite. This wide area contains several units, Along
the western side is a unit of quartz-albite pegmatite that has an average
grain size of 3 to 4 inches, and is estimated to contain quartz (75 percent),
albite (20 percent), muscovite (3 percent), perthite (2 percent), and
tourmaline (less than 1 percent). The eastern side of this bulge area is
dominantly perthite-cleavelandite~quartz pegmatite, has an average grain
size of about 2 to 3 inches, and is estimated to consist of pink perthite
(60 percent), white cleavelandite (20 percent), quartz (20 percent), mus-
covite (less than 1 percent), black tourmeline (less then 1 percent), and
zarnet (trace). The perthite occurs in crystals as much as 12 inches

long., The central part‘of this bulge, and the remainder of the pegmatite
to the north, is cleavelandite-quartz pegmatite. This pegmatite has an
average grain size of 1,5 inches and is estimafed to cohsist of white
cleavelandite (69 percent), quartz (20 percent), perthite (8 percent),
muscovite (2 percent), black and dark green tourmeline (1 percent), lepido-
lite (less than 1 percent), topaz (less than 0.5 percent), beryl (0.1
nercent), and gafnet (trace), microlite (trace), columbite-tantalite
(trace), and monezite (trace), Locally clots of verying lepidolite content
are present. In one 3-foot area lepidolite constitutes as much as 5 per—
cent of the rock. It occurs as fine-grained aggregates and in larger

plates 0.25 to 1 inch in diameter., The topaz is milky white, has 2 good
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cleavage and commonly occurs with white beryl., Beryl and topaz have an
irregular distribution., Microlite is found in the southern part of this
unit with swmoky quartz and piaty cleavelandite as clusters of distorted |
oi‘;t?ahedrozzs, modified by dodecahedrons as much as 0,25 inch in diameter,
Probably the microlite content of this small part of the pegmatite is a few
pounds per ton. Columbite~tantalite is less common than the microlite.

and only a few small crystals, the largest an inch across, were found.
Monazite waslnoted in four crystals and is associated with columbite-

tantalite.

Pegmatite No, W17

Pegmatite No. 417 (pl. II) is on the western side of?@he wéggég
branch of Wood Gulch, near the western edge of sec. 2, T, 49 N., R, 3 E.,
New Mexico nrincipal meridian, It is a few feet above the canyon bottonm
and can be reached by the secondary road running up Wood Gulch, It is
opened by one small pit 18 feet long, U feet wide, and 4 feet deep at its
western face,

The pegmatite is irregular, and is approximately 370 feet long and
105 feet in maximum width., Part of the irregularity is the result of its
exposure on a diy slope, The pit, which is near the center of the pegma-—
tite, cuts completely through the body, and at this point the pegmatite is
6 feet thick. The pegmatite intrudes hornblende gneiss, and has a wall
zone and a core. The wall zone is the greater part of the body and has an
average grain size of Oolé inch. 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), albite (42 percent), quartz (8 percent),
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muscovite (5 percent), beryl (0.2 perceﬂt), and one small piece of samar—
skité.' The beryl forms pale green, euhedral crystals that range in size
from 0.25 inch by 0,25 inch to 2 inches by 4 inches. 4 grain count of 101
square feet of the core contained 0,2 percent beryl in 33 crystals. The

beryl reserves of this unit are calculated as 3.8 tons,

Brown Derby Dike No. 1 (pesmatite No. 452)

fhe'Brown Derby Dike Yo, 1 is the‘easternmbét of the Brown Derby group
of dikes, in sec. 3, T. 49 N,, R, 3 Z., New Mexico principal meridien, This
dike is a few hundred feet below the crest of a long ridge at 9,300 feet
on the east side of Quartz Qrgek._ An access road was built by the Federal
Govérnment from‘Colorgdo Stéte Highﬁay 1622fo tﬁe workings, a distance of
approximately 2 miles. :

The pegmatite has been described by J." B. Hanley _/. Since this mapping

_/ Hanley, J. B., Heinrich, . W., and Page, L. R., Pegmatite investi-
gations in Colorado, Wyoming, and Utah, 1942-1944: U. S. Ceoi: Survey
Prof, Paper 227, pp, 68-71, 1950. e

wasvfinisﬁed (December 1944), the high-grade pod-shaped concentration of
lepidoliteviﬁ:the 1epidblite-qﬁa;tz~c1eave1andite core.has been completely
mined out (pl. XI). In addition, the lepidolite-~quartz-cleavelandite core
in tunnel 2 has been mined approximately 30 feet east of the former face
~to a width of 20 feet, »This‘additiqnal»work w§§ comp1éted by the Hayden
Mining C_ovfn‘pany‘ he'fore'it“céés:éd aline dm a0hs. '

In Maj and June, 1950, the U. S, Bureau éf Mines drilled two core holes.
Diamond=-drill hole No. 1 (fig. 22) is inclined 60 degrees, has a bearing of
N. 77° W., and was drilled from the dump of dike No, 1. The hole has a

length of 208.5 feet; and‘cut both dikes'Nb; 2 and_No. 3. Diemond-drill
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hole o, 2 was drilled from the hillside above tunnel 3 and cut dikes Nos.
1, 2, and 3, The bearing of the hole is N, 88° W., and the inclination is
a ninus 65 degrees,

The Brown Derby No. 1 dike is a lenticular and branching pegmatite,
with two branches at its southern end., It is exposed for a total length
of 913 feet.

The west branch is exposed in a series of six prospect pits. It is
made up of a wall zone of albite-quartz pegmatite and a core of albite~
‘quartz-biotite pegmatite.

The albite-quartz pegmatite forms nearly all of the west branch of
the dike. It has a grain size of 4 to 6 inches and is estimated to contain
quartz (52 percent), cleavelandite (45 percent), muscovite (3 percent), and
less than 1 percent of garnet, tourmaline, and lepidolite.

The albite-quartz-biotite pegmatite of the core is exposed in pit o,
11, and is 20 feet long by 1.5 feet wide. The grain size of the core ranges
from 0,12 to 0.25 inch. The unit contains albite (86 percent), quartz (5
percent), biotite (4 percent), monzonite (2.2 percent), columbite~tantalite
(1.4 percent), gahnite, the zinc spinel (1 percent), and less than 1 per-
cent garnet, tourmaline, and trace quantities of fluorite and betafite.
Monazite forms well developed euvhedral crystals, 0.25 to 1.5 inches across,
and columbite~tantalite are tabular crystals, 0,25 to 1 inch across,.

The main part of the pegmatite is composed of six different units,
identified from hangihg wall to footwall as follows: perthite-albite-
quartz pegmatite (hanging-wall leyer), hanging~wall quartz pod, curved
lepidolite layer, lepidolite-microlite pod, quartz—cleavelandite-lepidolite-
topaz layer, and albite pegmatite (footwall layer).

The perthite-albite-quartz pegmatite makes up the entire width of the
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northern part of the dike and the eastern branch of the southern part of
the dike. Elsewheré{£§n the lepidolite-béﬁring part of £he dike, it occurs
28 the hanging-wall ia&er, with the exception of the vicinity of the in-
clined shaft where it is missing. At this point the quartz pod takes the
place of the perthite-albite-quartz pegmatite. This pegmatite has an
average thickness of about 8 feet. In the lepidolite-bearing part of the
pegmatite it does not exceed 4 feet. The grain size of the unit is about
12 inches, and the composition is estimated to be perthite (40 percent),
albite (30 percent), quartz (20 percent), muscovite (10 percent), beryl
(0.1 percent), and trace of tourmaline. Beryl crystals range from 0.25
to 2 inches in diameter.

The hanging-wall quartz pod is approximately 84 feet long and 2 feet
" thick. Its grain size is 24 inches, and the constituents are estimated
as quartz (70 percent), cleavelandite (25 percent), and lepidolite (5
percent). The lepidolite is in sheets from 3 to 4 inches across.

The curved lepidolite layer is the uppermost of the lepidolite-bearing
unitsy; it is 190 feet long and averages 2 feet thick., This unit forms the
back of the extension of tunnel 2 and much of the back of the stoped area
in the inclined shaft, The grain size of the curved lepidolite layer is
4 to 5 inches and the composition is cleavelandite (44 percent), quartz
(40 percent), curved lepidolite (15 percent), topaz (1 percent), less than
one percent muscovite and tourmaline, and a trace of apatite, The curved
lepidolite ranges from 0.25 to 2 inches across, and the topaz ranges from
4 to 8 inches across.

Two principal lepidolite-microlite pods are known. In addition;
smaller pods have been exposed in pits and trenches, The largest pod was

mined in the inclined shaft and the other was discovered underground and
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mined by tunnel 2. The pod at the inclined shaft was approximately 60 feet
long with a maximum width of 8 feet. It was mined from the inclined shaft
for a total length of about 170 feet down the dip. The pod exposed in
tunnel 2 is approximately 30 feet wide by 6% feet thick, and is present i@?
in the face of the tunnel. The mined length is approximately L0 feet, .
The average grain size of the unit is 1 inch, and the average composition
is cleavelandite (43 percent), lepidolite (40 percent), quartz (15 percent),
topaz (2 percent), microlite (0.35 percent), and a trace of beryl, The
1epidblite is in crystals 0,03 to 0.12 inch across, and is irregularly dis-
tributed within the pods. Microlite crystals range from less than 0.01
inch to 0.25 inch in diameter and are in shoots within the pods. This unit

in 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
shown in the bottom is pinching to the southeast.,

The quartz-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 average thickness of 2 feet. The unit has an
average grain size of 4 to_é inches and consists of quartz (55 percent).
cleavelandite (25 percent), lepidolite (10 percent), topaz (10 percent),
less than 1 percent muscovite, and less then 0.1 percent beryl, Lepido-
lite is in flat books ranging from 1 to 7 inches across and topaz crystals
are as much as 42 inches long. Beryl is in crystals ranging from 1 to &
inches in diameter.

_The albite pegmatite (footwall layer) has an average thickness of 1.5
feet. It occurs discontinuously along the lepidolite-~bearing part of the
pegmatite, It has a grain size of 0,25 inch, and composition estimated to

be albite (90 percent), quartz (8 percent), tourmaline (2 percent), less
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than 1 percent garnet, and a trace of biotite,

Reserves estimated for the entire dike total 30,500 tons of perthite,
7,600 tons of screp mica, 3,980 tons of soda feldspar, 1,571 tons of
lepidolite, 823 tons of topaz, 76 tons of beryl, 282 pounds of monazite,

179 pounds of columbite-tantalite, and 57 pounds of microlite.
Brown Derby No. 5 (pegmatite No. 535)

The Brown Derby No. 5 (pegmatite No. 535) (pl. II) is in & small gulch
on the west side of the Brown Derby ridge at an elevation of 8,900 feet.

It is in the south-central part of sec. 34, T. 50 N.,, R. 3 E,, New Mexico
principal meridian.

This claim is reached by a short spur road from the main Brown Derby
road and is owned by Mrs., Marie Disberger. The workings consist of two small
open cuts and an adit. The larger cut has a main part, 32 feet long, 15
feet wide, and 18 feet deep at the eastern face. The southern branch of
this cut is 12 feet long, 6 feet wide, and 6 feet deep at the northeast
face., An adit, spproximately 10 feet long, was driven from the eastern
end of this cut. A second shallow cut, 10 feet long and 8 feet wide, is
northeast of the main cut. This pegmatite was originally mapped by J. B.
Hanley end R. Miller III, on September 3, 1943, with plane table and tele-
scopic alidade, Tﬁe internal structure of the pegmatite was revised by
the writer in September 1949 (fig. 23).

The Browvn Derby No. 5 pegmatite intrudes greenish-black tonalite.

The pegmatite is irregular in shape, has a length of 210 feet, and a maxi-
mum width of 50 feets It consists of three zonest wall zone, intermediate
zone, and core. fhe wall zone 1s 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
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consists of albite (61 percent), quartz (25 percent), perthite (10 per—
cent), muscovite (4 percent), black to greenish-black tourmaline (<1 per-
cent), lepidolite (trace), garnet (trace), and beryl (€ 0.1 percent). One
expesed area of the wall zone, about 3 feet square, contains 17 beryl
erystals renging in size from 0.5 inch by 0.5 inch to 1 inch by 1.3
inches., This unusually rich area avereged 1.13 percent beryl, bubt con—
tained only three cobbsble crystals, The beryl is in blue-green euvhecral
crystals.

Inside the wall zone & small intermediate zone is found in the south-
eastern part of the pegmatite. This zone is approximately 50 feet long and
14 feet thick. It has an average grain size of & inches and consists of
quartz (55 percent), white cleavelandite (35 percent), lepidolite ( 5 per=
cent), white blocky perthite (4 percent), muscovite (1 percent), beryl
(0.1 percent), topaz (<1 percent), garnet (<:1.percent), greenish-black
towimaline (K1 percent), apatite (trace), microlite (trace), and columbite-
tantelite (trace). Lepidolite occurs as fine—grained aggregates and as
large flat sheets thet are 4 to 6 inches in diameter. The workings are on
this zone, and mining was directed toward the recovery of the fine-grained
lepidolite; most of the large sheets were thrown onto the dump. The beryl
is in blue-green euvhedral crystels from 0.5 to 3,5 inches in diameter, The
beryl content increases in the northern part of the zone and appears richest
in the small northern pit. A beryl count made on an area 4 feet by 5 feet
in this upper pit contained 0.43 percent beryl., About 15 pounds of beryl
were also found lying on the dump from this pit. The topaz is milky white
and forms euhedral crystals 4 to 6 inches long adjecent to the lepicdolite.
The gernet forms crystals as much as 1.5 inches in diameter, and commonly

is surrounded by coronas of ruscovite. It is most common near the contact
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with the underlying wall zone. The apatite is in widely scattered light-
blue 0,5 inch crystals, Microlite was not seen in place, but was found on
the dump in distorted octahedrons 0.12 to 0.25 inch in diameter. The
olive-green microlite is faintly radioactive and is found between plates
of cleavelandite. One crystal of columbite-tantalite, 0.06 inch thick by
0,75 inch wide, was found between plates of cleavelandite.

The core at its southeastern end has a gradational contact with the
intermediate zone. The minerals of the core have an average grain size of
6 inches. It consists of white massive quartz (40 percent), white blocky
perthite (39 percent), albite (20 percent), muscovite (1 percent),
lepidclite (trace), blue-green beryl (1 crystal, 4 by 6 inches), and
columbite-tantalite (two thin pieces, 0.5 inch long by 0.06 inch thick).

The reserves of the intermediate zone are estimated to be 0,75 tons of
beryl, 30 tons of perthite, 7.5 tons of sérap mica, 260 tons of cleave=

landite, and 37 tons of lepidolite.

Pegmatite No. 537

Pegmatite No. 537 (pl. II) is on a small ridge in the SEi sec. 34,

T. 50 Noy; R, 3 E., New Mexico principal meridian. It contains one small
adit approximately 4 feet wide and 6 feet long, This working is several
hundred feet above and 600 feet to the northeast of the Brown Derby mine
road. An old unidentified location marker is found near the adit.

Pegmatite No. 537 is an irregular dumbbell-shaped body (fig. 24) 530
feet long and 84 feet in maximum width. The pegmatite intrudes hornblende
gneiss, has a fine-grained wall zone, and has three small discontinuous core
segments. The wall zone is more than 90 percent of the pegmatite and has
an average grain size of 0,25 inch., It consists of albite (60 percent),

quartz (25 percent), 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 inchés 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 adit in
this core showed 0,31 percent beryl. The beryl is present as 22 pale green
euhedral crystals that range in size from 0,25 bg%o.lzrinch to 2.5 by 4
inches. The core segment containing beryl is 52 feet long and 10 feet
wide, and is estimated to contain 3.4 tons of beryl., The central core
segment is a few feet wide, has an average grain size of 6 inches, and con=-
tains quartz (85 percent), perthite (10 percent), albite (5 percent), and

muscovite (less than 1 percent). No beryl was noted in this pod.

Pegmatite No, 538

Pegmatite No. 538 (pl. II) caps the top of a small ridge in the SE}
sece 34, T. 50 N., R, 3 Z., New Mexico principal meridian, One small cut,
6 feet square by 1 foot deep, exposes the southern end of this pegmatite,
This cut is epproximately 650 feet northeast of the Brown Derby road and
several hundred feet above it., Pegmatite No, 538 is an elongate 1entiéular-
branching pegmatite, approximately 550 feet long and 60 feet in maximum
width (fig. 24). The pegmatite intrudes hornblende gneiss, and consists
of wall zone and three small discontinuous core segments located in the
thicker parts of the pegmatite. The wall zone comprises more than 60
percent of the pegmatite, has an average grain size of 0.25 inch, and con-
sists of albite (57 percent), quartz (25 percent), perthite (10 percent),
and muscovite (8 percent), The core segments have an average grain size

of 4 inches and consist of quartz (50 percent), perthite (32 percent),
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albite (15 percent), and muscovite (3 percent). Perthite occurs in crys-
tale 6 to 8 inches in diameter, Pale—green'beryl was noted only in the
southernmost éore segment, where it was estimated, from several beryl counts,
to be 0,95 percent of the rock, The beryl crystals range from 0.12 inch by
0.12 inch to 6 inches by 6 inches in area. The southern pod is 128 feet
long and has a maximum width of 35 feet, It was calculated to contain 42

tons of beryl to a depth of 24 feet,

Pecmatite No, 560

Pegmatite No, 560 (pl. II) is an unclaimed pegmatite at the foot of
the mountains on the east side of Quartz Creek in the west central part of
sec, 34, T. 50 N., R. 3 B., New Mexico principal meridian, This pegmatite
is 1,500 feet south of State Highway 162 and lies directly across a meadgw.
It is extremely irregular (fig. 25) and has a meximum length of 430 feet
and a2 maximum width of 200 feet. It cuts across the hornblende gneiss—
granite contact. This pegmatite consists of a narrow wall zone, a large
core, and a small pod on the south end. The wall zone has an average grain
size of 0,12 inch and is estimated to consist of albite (60 percent),
quartz (36 percent), perthite (4 percent), muscovite (less than 1 perpent),
and ga?net (trace). The core comprises the greater part of the pegmatite
and has an average grain size of 4 inches, It consists of perthite (50
percent), quartz (30 percent), albite (20 percent), and muscovite (trace).
On the south end of the pegmatite there is a lenticular pod, 78 feet long
end 18 feet wide, This pod has an average grain size of 1 to 2 feet, and
contains perthite (75 percent), quartz (20 percent), albite (5 percent),
and beryl (0.45 percent)., The beryl.is pale green and ranges in size from

1 by 2 inches to 4 by 8 inches, This pod contains the only beryl that was
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noted in the pegmatite. Reserves of beryl are calculated to be 9.5 tons

to a depth of 20 feet.

B !
Beryl and.gﬁgﬁ Minerals Lode (pegmatite No, 590)

The Beryl and Rare Minerals Lode (No. 590, pl. II) is a small lenticu-
lar pegmatite on the north-facing slope of Tollgate Gulch, in the SE}
sece, 34, T. 50 N., R. 3 B,, New Mexico principal meridian,zgmiis lenticular
#yp ¥

pegmatite is 154 feet long and 55 feet wide, and dips gently tqﬂthe south

at the angle of 5 to 10 degrees (figz, 25). 5#?5 4

The property is about a quarter of a @ile south of a smalkl E;ivate road
in the bottom of Tollgate Gulch, and is reached by a narrow path winding up
the hillside. &

The claim on this pegmatite was located by Jesse: Field on November 27,
1949, Mr., Field has opened at least six small pits ranging from a few feet
square by 1 foot deep, to 22 feet long, 10 feet wide, and 2 feét deep. These
pits are on local concentrations of beryl and thus expose the richest parts
of the beryl-bearing pegmatite. To date Mr, Field has recovered approximate=-
ly 480 pounds of beryl, 2 pounds of columbite-tantalite, and approximately
8QO pounds of muscovite, The Beryl and Rare Minerals pegmatite intrudes
hornblende gneiss and may be divided into three zones: wall zone, inter-
mediate zone, and core. The top of the pegmatite has been eroded, exposing
the flatlying central units. The wall zone is thin and ifregular, and is
exposed in only a few places along the edge of the pegmatite. It has an
ave?age grain size of 0.25 inch and consists of albite (55{§prcent),
perthite (20 percent), quartz (25 percent), and muscovite (é:l percent).

. The intermediate zone is well exposed by the workings. It has an

average grain size of approximately 3 feet and is estimated to consist of
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perthite (50 percent), muscovite (30 percent), quartz (20 percent), albite
(<1 percent), beryl (0.1 percent), columbite-tantalite (€0.05 percent),
gahnite (traces), and an unidentified mineral which resembles the samar-
skite, fergusonite, or euxenite group of minerals.  The perthite occurs

in crystals from 1 to 5 feet in diameter. The muscovite is abundant in the
outer part of this zone and occurs in books as much as 8 inches across.‘

It is reeved, soft, and heavily steined and is all scrap mica. It closely
resembles the mica obtained at the Bucky and Buckhorn properties, 3Beryl
ranges from 0.5 to 8 inches in diameter and is white, The percentage of
beryl'obtained in the pits is estimated from the amount of beryl recovered -
and the size of the workings to be 0.4 percent. Because the pits were in
the beryl-rich parts of the pegmatite and as many parts of this zone are
completely barren of beryl, the overall content in this zone is approximate-
ly 0.1 percent. Columbite~tantalite was found intergrown with perthite in
one pit. These crystals are from 0,01 to 0,12 inch thick and as much as 2
inches across, but no columbite~tantalite is exposed in the rest of the
pegmatite, Gahnite 1s intergrown with fine muscovite in one small area,
This mineral crystallizes as dark-green octahedrons 0,01 inch 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 (pesmatite No, 604)

The White Spar No, 2 pegmatite is in sec. 35, T. 50 N., R, 3 E., New
Mexico principal meridian. It is on the north side of Tollgate Gulch, 0.9
mile from State Higﬁway 162, and is reached by a mine road that follows the
gulch. The pegmatite is now being mined for lepidolite by\Gonsolidated
Feldspar Company. It was located in August 1942 and is owned by the Colo-

rado Feldspar Company.
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ffﬁc‘ﬁi‘yéocallé; The lepidolite has an average grain size of 0,.03‘ inch, "and

1&’@”‘(* Sl e TR S—

The pegmatite was examined and mapped with plane table and tele~
scopic alidade by Z. W. Heinrich and Roswell Miller III} on July 28, .
1943 /.

_/ Hénley, J. By, Heinrich, E. W,, and Page, L. R., Pegmatite investi-
gations in Colorado, Wyoming, and Utah, 1942-1944: U, S. Geol, Burvey
- Prof. Paper 227, pp. 77—80 19500 ‘ e

Pedii.

. Two ;piosPeét pits. have been made in the pegmatite, one about 40 feet

long and 10 feet wide at the north end of the dike and one approximately

B
a

60 feet long and 25 feet wide at the south end.

The pegmatite 1s about 260 feet long and ranges :m width from 6 feet

Fddlie NA) wenter 1o ueeciy’ 50-2h6% at the novth end. The trend is merth,

but thé southern 'contac_% of the pegmatite strikes N, 15° W., and dips 70°
NE, The pegmatite cuts hornblende gneiss, whose foliatioh strikes N, 25°

M. and dips 70° to 80° NE. The pegmatite consists of a core of fine-grained

albite-quartz-perthitée-lepidolite pegmatite surrounded by a d@lscontinuouns

wall zone of al‘bite-perthite—quartz—mscovite pegmatite, The wall zone is

discontinuous over the length of the pegmatite, and has & maximum width of

5 feét. Its grain size averages 0.25 inch, and the composition is esﬂmt“ed

&b, h‘ 45 P""‘?’ﬂ? alhite, 30 percent perthite, 20 percent quar‘o 3

;mvtﬁe, w8l Tows Than 1 ‘percent lepidolite, - The lepidolite has an | A

average grain size of 0,12 inch but occurs in books as much as 1 inch %
across. The core ranges from 6 to 32 feet wide, It has a :E'iner gra.ip
size than the wall zone, averaging 0,02 inch, and contains 15 percent

plagioclaseﬁ 35 percent quartz, 10 percent perthite, 10 perce’at lepidolite,

. -'lv,ess than l:perc_ent garnet. and traces of beryl, microlite, fluorite, and

ety

occurs in lenses and stringers up to 4 inches wide. The lepidolite ex-
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posed in the northern pit is banded with coarser-grained albite and quartz.

A grab sample of the core taken by Heinrich _/ from the southern pit

_J Banley, J. B., et al, op. cit., p. 80, 1950,

and analyzed spectrographiczlly by the Geological Survey contained 0.7 per-
cent Lips0, or about 17 percent lepidolite, 0.05 percent Bel, and no Cb or

Ta.

White Spar Wo. 1 (pesmatite No, 636)

The White Sper No, 1 pegmatite is in sec. 35, T. 50 N., R, 3 E., New
Mexico principal meridian., It is on the north side of Tollgate Grlch and
is connected to State Highway 162 by a mine road 0.7 mile long running up
the bottom of the gulch. A claim was located on this pegmatife in 1942 Dby
the Colorado Feldspar Company. =XT. W. Heinrich and Roswell Miller III of
the Survey exsmined and mapped this property with plane table and tele~

scopic alidade on July 29, 1942, _/

_/ Henley, J. B., Heinrich, E. W., and Page, L. R., Pegmatite inves—
tigations in Colorado, Wyoming, and Utah, 1942-194li: U, S, Geol. Survey
Prof, Paper 227, pp. 77-80, 1950, o hed :

The mine workings consist of five prospect pits, the largest of vhich
is 50 feet long and has a maximum width of 25 feet,

The pegmatite crops out on the top and on the south~facing slope of a
A narrow ridge paralléling and separating Tollgate Gulch from a gulch to the
north., The pegmatite is intrucded into hornblende gneiss, but none of the
contacts are exposed.

The pegmatite trends N. 20° E., and dlps 300-35° SE, It has a length .

of 200 feet and a maximum width of 85 feet,
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Four zones are well developed within the pegmatite. A wall zone of

fine-grained albite~perthite~quartz-muscovite pegmatite complételyégur—
rounds an intermediate zone of fine-grained cleavelandite—qpartz—pérthite- E
lepidolite pegmatite and cores of lepidolite—quartz pegmatite and quartz
pegmatite., The wall zone is 9 feet thick on the hanging-wall side and 33

feet on the footwall side _/; and has an average grain size of 2 inches,

_/ Hanley, J. Bi, Heinrich, E. W., and Page, L. R., 0p. €its, Do 77y oo
1950, '

The composition is estimated to be 45 percent albite, 32 percent per-
thite, 20 percent quartz, and 3 percent muscovite, Perthite is in crystals
as much as 24 inches long and 15 inches wide, and muxecvits books‘gveragt

1.5 inches across and 1 inch thick.

The cleavelandite-quartz-perthite~lepidolite intermediate zone on the
western and southern edges é?”the quartz core, is 90 feet long and ranges in
width from 1 to 18 feet. The grain size is 1 inch, and the zone is esti-
mated to contain 55 peicent cleavelandite, 25 percent quartz, 15 percent
perthite, 5 percent lepidolite, 0.0l percent beryl, 0.003 percent topaz,
and 0,0003 pexcent columbite~tan$alite,and a trace of microlite, Perthite
crystals average 12 inches in length and‘§ inches in width. The lepidolite

is in books 3 inches across and 0.5 inch thick. The beryl is“yell&w to

pale blue=green and occurs in c:ystals frgg 0,5 a@ 1975 inagns 2 4
Jopas uystale ave muil, sengipe dsien Ere b 06 to 1 inch, m
‘columbite~tantalite crygtals are as much a8 0.4 inch long and 0.25 inch
widee v

The pegmatite cores are of two types: white massiva quartz pegmatite

and lepldolite-qparthmichlite pﬂgmatiﬁa. ﬁhﬁ qnq;&z pqgmatita occhl

one. 1arge irregular mﬁas 80 feet Yong and 3° go 13,£eet w;&e, &nd seven :

s
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smaller lenses.

The core of the lepidolite-quartz-microlite pegmatite is on the west
side of the quartz pegmatite,»between the core and the intermediate zone of
cleavelandite~quartz.perthite—lépidplite pegmatite, This core is 20 feet
long and from 1 to 8 feet wide, and has a grain size of 0.03 inch, and con-
tains approximately 90 percent lepidolite, 10 percent quartz, and 0.1 per—

cent microlite.

Buckhorn (pegmatite No., 659)

The Buckhorn (pegmatite No, 659, pl. II) caps the top of a ridge on
the north side of Tollgate Gulch in the SE} sec. 27, T. 50 N,, R. 3 E.,
New Mexico principal meridian. This irregular pegmatite (fig. 26) has a
Beh o aiEth: of 1,750, foet Al & naxinui vidS-6f T30 Cosls Tt i has
tween 8,900 and 9,400 feet above sea level and 350 to 850 feet above
Tollgate Gulch, The nearest road is State Highway 162, 0.4 mile to the
west.

At least threé claims have been located on this pegmatite.' Claim
notices show two of these to bet the Buckhorn, which is on the northwestern
part of the pegmatite and the Feldspar claim in the northeastern part of
the pegmatite, both located by Bert and Florence Tucker, On the Buckhorn
claim there are several small trenches, the largest i§?30 feet long and
5 feet wide, and the smallest is about 4 feet long, 3 feet wide, and 2
feet deep.- The Feldspar claim has a trench 15 feet long, 3 feet wide, and
2 feet deep. Several hundred feet to the eas£ of the Feldébar claim is
an unnamed claim which has a small shaft, 4 feet square and 8 feet deep,
and a trench 15 feet long and 3 feet wide, No mining has been done on -

_these claims.
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The Buckhorn pegmatite (fig. 26) intrudes hornblende gneiss and tona~
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,
which forms more than 90 percent of the pegmatite, has an average grain sigze
of 0.25 to 0.5 inch, It is estimated to contain albite (59 »ercent),
quartz (20 percent), white to pink perthite (20 percent), fine-grained gray-
green muscovite (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 diameter,

The intermediate zone is 1.5 to 2 feet thick. It has an average
grain size of approximately 1 foot, and consists of perthite (50 percent),
muscovite (L0 percent), and quartz (10 percent). A few greenish crystals
of beryl, approximately 1 inch in diameter, were noted., AdJjacent to the
core in a feldépar«r;ch part of this zone three or four crystals of
columbite-tantalite and monazite, about 0,5 inch long, were found. The
muscovite in the intermediate zone occurs in books as large as 10 by 18
inches, It is greenish-gray, and has a strong "A" structure. It crumbles
easily between the fingers., It closely resembles the scrap mica from the
Bucky mine, which is prized as a grinding mica. The intermediate zone is
about 150 feet long, and diminishes in grade to the south. The 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 percent), and
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beryl (0.7 percent) as determined by a beryl count along the sides of the
largest cut. The beryl is pale green and ranges in size from 0.017 by
0.058, foot to 0,27 by 0,45 fogti"

The other cores lying al&ng the top of an east-west trending ridge
are only 10 to'zo feet thick, They ma& be the eroded remnants of a once
mich larger and continuous core, The average grain size of the minerals
in these core segments is 8 to 12 inches, and though they vary in the per=-
centage of minerals, they aie estimated to contain perthite (53 percent),
quartz (45 percent), albite (1 percent); and muscovite (1 percent).

The small shaft to the east of the Feldspar claim was sunk in a
quartz-rich part of this pegmatite. It yielded qpﬁroximately 75 pounds of
beryl, These beryl crystals are 1 to 2 inches across, are white, and
closely resemble quartz. This appears to be a beryl-rich pocket and others
might be found 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 district,
covering parts of secs. 20, 21, 22, 27, 28, 29, 32, and 33, T. 50 N.,
R, 3 E., New Mexico principal merigian, It is 12,600 feet gmg and has a
maximum width of 6,700 feet. The northeast end is less than 200 feet from
Willow Creek and the sqgﬁhwest end is at Big Gulch, A road from Big Gulch
to the State Highway 162 traverses the pegmatite for 1.5 miles. Much of the

eastern edge is within a quarter of a mile of the highway, The western part
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of the pegmatite forms the southern extension of a prominent north-trending
ridge., This ridge rises to the north, and the highest point on the pegme-
tite is over 9,700 feet. The southern and eastern edges of the pegmatite
are at an altitude of slightly &bove 8,500 feet,

The Black Wonder is extremely irregular, consisting of a large number
of intersecting dikes of uneven spacing and sige,

Most of the pegmatite intrudes hornblende gneiss, but part of it cuts
coarse-greined grenite at the southeast and pre~Cambrian sediments in a
small area at the northeast,

The pegmatite has aroused little mining interest., Two claims have
been filed on different parts of the pegmatite: +the Black Wonder and the
Beryl claim, The Black Wonder prospect, in the eastern part of sec., 29,
ves located in Mey 1948 on a magnetite-rich ares in the pegnatite, and con—
sists of one small »it. The Beryl claim, located in June 1948 by Bert
Tucker, is in sec, 27 and consists of three pits on a beryl-bearing unilt
and. a fourth on a monazite-bearing unit.

The pegmatite consists of a thick wall zone enclosing small widely
scattered cores and cutbt by occaslonal fracture f£illings. Only a few of
the cores heve an intermediate zone between them and the wall zone. The
vell zone, constituting over 95 percent of the pegmatite, varies in tex-
ture and composition, In the southern and western parts of the pégmatite
it is a graphlc granite unit, grading to the north and northeast into &
unlt with only a few crystals of graphic granite in a matrix of albite and
crartz, The wall zone at the south and west end has an average grain size
of 3 inches end is estimated to contain 60 percent perthite, 24 percent
albite, 15 percent quartz, 1 percent mertite, less then 1 percent biotite,

and a trace of garnet. Graphic granite crystals, as much as 5 feet across,
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constitute 50 percent of this part of the wall zone., Small local concen-
trations of martite are common, such as the one upon vhich the Black
Wonder claim was made., Martite comprises 10 percent of the wall zone at
the prospect pit and to the northeast for 50 feet, in crystals as much as

L inches across, The wall zone to the north and east has an average

grain size of 1.5 inches and is estimated to contain 55 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 wall zone in crystals less than 6 inches across,

Af the Beryl claim, two different types of intermediate zone surround
quartz cores. One intermediate zone contains monazite and columbite~
tantalite, and the other beryl crystals. The intermediate zone that con-
tains beryl is between two small quartz pegmatite cores, 7 feet apart, the
larger of which is 25 feet long by 10 feet wide. Two prospeét pits, the
larger of which is 9 feet long by 6 feet wide, are along the east side of
the larger quartz pegmatite core. Another pit, 15 feet long and 4 feet
wide, is on the east edge of the smaller quartz pegmatite core, The inter=
mediate zone is not exposed completely around the larger core, but lies
east of it, surrounding the smaller one. This zone has a maximum size of
30 feet long and 15 feet wide, The grain size averages 2 inches, and the
zone is estimated to contain 79 percent albite; 10 percent quartz, 5 per-
-cent perthite, 5 percent muscovite, 1 percent garnef, and 0.2 percent beryl.
The muscovite is in books from 0.25 to 5 inches across. Garnet crystals
range in size from 0.25 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 1.25 inches in diameter.

The monazite~bearing intermediate zone is approximately 400 feet north-
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east from the beryl-bearing zone, and 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 15 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 estimated to be
55 percent albite, 30 percent muscovite, 15 percent quartz, and traces

of monazite and columbite-tantalite. Muscovite books are as much aé 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
than 10 feet wide. They range from 100 percent quartz to 10 peféént
quartz and 90 percent perthite. 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 across, In some of the cores the quartz is smoky, sug-
gesting the presence of radioactive minerals, Several small crystals of
allanite were found in one core.

In various places the wall zone is cut by fracture fillings of white
quartz, These fracture fillings range from a fraction of an inch to 6

inches in widthe.

Trio No, 1 (pegmatite No. 1402)

The Trio No, 1 pegmatite is on the ridge west of Willow Creek at an
altitude of 10,000 feet, in secs, 16 and 21, T. 50 N., R, 3 E., New Mexico
principal meridian. The nearest road is along Willow Creek 1 milé north=-
east of the claim. This road joins State Highway 162;'25:miles to the south-
east. The claim was located on May 2, 1949 by Bert Tucker, George Tuckery

and A, T. Pearson. Discovery workings cpnsist of four small prospect pits,
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the largest of thich is 13 feet long, 10 feet wide, and 4 feet deep.

The pegmatite is 644 feet long and has a maximum width of 152 feet;
It is irregular in shape and is intruded into quartz monzonite. The
pegmatite is made up of four zones: a large thick wall zone constituting
over 90 percent of the pegmatite, two small intermediate zones, and several
small discontinuous cores. The wall zone has an average grain size of
0.75 inch and is made up of albite (45 percent), perthite (40 percent),
quartz (15 percent), 5iotite (less than 1 percent), and martite (less
then 1 percent)o The intermediate zones are of two types: a quartz-
albite-perthite pegmatite and a quartz-albite-muscovite pegmatite, both
found around one core, The quarﬁz-albite—perthite pegmatite intermediate
zone, 20 feet long by 15 féet wide, is east of the quartz-albite~muscovite
pegmatite intermediate zone and separates it from the wall zone, This
quartz-albite~perthite pegmatite has an average grain size of 6 inches and
is estimated to contain quartz (35 percent), albite (34 percent), perthite
(30 percent), garnet (0.5 percent), and biotite (0.5 percent). Six beryl
crystals from this zone were found on the stockpile, ranging from 1 to
8 inches in diameter and from 1 to 6 inches in length. The quartz-albite=-
muscovite pegmatite is 3.5 feet thick and surrounds the core of quartz
pegmatite, This zone has an average grain size of 1 inch and is made up
of quartz (60 percent), albite (25 percent), muscovite (15 percent), and
garnet (less than 1 percent). Muscovite crystals average 1 inch across
and 1.5 inches thick,

Cores of cquartz pegmatite occur in several places and are as much as
15 feet long by 12 feet wide. The core on which the workings are located

is 20 feet long by 5 feet wide and consists entirely of quartz.
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Bucky (pesmatite No. 1574)
Introduction

The Bucky pegmatite is an irregular pegmatite on the ridge bétween
Willow and Illinois Creeks. Numerous claims are located on this pegmatite
in the El sec. 22, T. 50 N,, R. 3 E., Neﬁ Mexico principal meridian, The
Bucky claim on which the mein workings are found is on its northern end,
covering a quartz pod 100 feet long and 60 feet wide. This claim was
originally owned by Rod Fields, who has driven several small adits along
the southern side of the pod and has pro&ﬁced approximetely 17 tons of
beryl, 100 pounds of columbite-tantalite, 25 pounds of an unidentified
samarskite~like mineral, and 15 pounds of monazite. Scrap mica was at
first discerded but approximately 20 tons were stockpiled in September
1948, 1In the fall of 1948, Mr. Fields sold the property to the Beryllium
Mining Company; Inc,, which has operated from open pits excavated by blast=
ing and bulldozing. A road was constructed to the mine workings approx—
imately 400 feet above the valley bottom by the Beryllium Mining Compeny,
Inc, In May 1950 a small mill for separating the scrap mica.ggs built
alongside the mine road. Prior to May 15, 1950, the Beryllium Mining
Company, Inc. had produced 32 tons of beryl, 139,6 tons of scrap mics,
1,020 pounds of columbite-tantalite, 15 pounds of monezite, and 13 pounds
of & samarskite-like mineral. : ‘

The beryl was sold to various buyers in Cojorado, and was trucked to
Longmont or sold on the property. The scrap mice is sold to Western Non-
metallics in Pueblo, Colo., 2t $25.00 a ton, delivered in Pueblo. No
columbite~-tantalite has been so0ld, and the monazite and the samarskite-~like
nineral heve been sold to Ward!s Natural Science Establishment for resale as

nineral specimens,.
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The Bucky mine workings were mapped by Steatz and Flawn between

September 28 and 31 in 1948, with plane table and telescopic alidade.

4

This mep (figs. 27 and 28) covered an area from the northern contact of
the pegmatite with the schist to a point 180 feet south of the mein quartz
pod. A beryl count was made in the mine workings. On November 22, 19d3j
the map was revised by Staatz and Trites to show the new workings., The

.

outline of the whole pegmatite was mapped by Steatz (pl. II) in the course

ferd

of reglonel mepping in September 1949,

Geology

The Bucky pegmatite has been intruded chiefly into hornblencte gneiss,
but it also cuts several smell bands of quartzite. The pegmatite is ex~-
trenmely irregular and coantains many small inclusions or pendants of country

~

rock, The main bullk of the pegmatite is a fine-grained discontinuoﬁs wall
zone and a coarse-grzined graphic granite intermediate zone. Inside this
are scattered 36 cores of quartz pesgmatite segments at least 10 feet loag.
Some of these core segnents are surrounded by one to three intermediate
zones, The core segments have a peripheral arrangement in the pegmatite
(fig. 27) and some may be fracture fillings rather than true core segments,

The wall zone is discontinuous; it is absent in some parts and several
hundred feet thick in others., It has an average grain size of 0.25 inch,
and consists of albite (60 percent), perthite (20 percent), quartz (16 per—
cent), mascovite (4 percent), and a trece of garnet.

Inside the wall zone is a thick intermediate zone made up chiefly of
graphic grenite. The graphic granite aggregates range from 2 inches to
1 foot in diameter, =nd average about 5Aincheso Besides graphic gfanite,

this pegmetite unit contsins 3 to 4 percent of cream-colored blocky




perthite, 1 nercent of white quartz crystels, 3 percent of fine-grained
crsan~colored elbite, and dess than 1 nercent of biotite. The biotite
sccurs in thin, 6-inch blades that are localized in small areas in this

",

rock., The albite is difficult to distinguish from the perthite. but is
nost abundant along the contact of the quartz—albite perthite pegmatite.
The albite hes a minimum index of refraction (M) of 1.530 % 0,002, The
estimeted bulk composition of this rock is perthite (77 percent), quartz
(20 percéﬁt), albite (3 percent), biotite (1 percent), Quartz albite
pegmatite is the most common type of pegmatite adjacent to and encircling
quartz pods, Some quartz pods have no other intermediate zones separating
them from the graphic granite pegmatite, while others have as many as
three. Good exposures of this zone are found around the large pod on the
Bucky claim. The quartz-albite pegmatite has an average grain size of

0.5 inch, and usvally contains equidimensional quartz grains surrounded by
albite, The estimated composition of this rock is quartz (55 percent),
albite (40 perceat), perthite (3 percent), muscovite (1 percent), and
garnet (1 percent) The albite is cream-colored and usually fills around
the quartz crystals, It has a minimum index of refraction (Ngl) of

1.532 + 0,002, The perthite is commonest near the perthite-quartz pegma-—

-
|

tite zone vhere it occurs as graphic granite, and near the muscovite-
feldspar—-gquartz-beryl zone vhere 1t occurs as cream~céiored blocky crystals
about 4 inches across. The muscovite is in light-colored irregular books
0.25 to 0.75 inch long. It occurs in local aggregates, comprising as much
as 10 percent of the rock. Adjacent to the core of the Bucky mine the
feldspar is considerably kaolinized,

Muscovite~feldspar—quartz~beryl pegmatite predominates around the

large Bucky core segment (figs. 27 and 28) but is also well developed
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around at least two other core scgments and may be present to & minor ex-
tent around several more. This zone weathers easily. and is usually con-
cealed by quartz float., It has been well exposed along the southern and
eastern side of the Bucky claim, where mine faces are over 20 feet high.
This 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 zone has a graiﬂ size which
ranges from 3 inches to over 8 feet,rand has an average of about 2 feet.
It has an estimated composition of muscovite (40 percent), feldspar (31
percent), quartz (20 percent), beryl (8.9 percent), columbite-tantalite
(0.11 percent), samarskite~like unidentified mineral (5,003 perceat), and
monazite (0,003 percent), topaz (& 1 percent), gahnite (& 1 percent), phos—
phates (trace), and lepidolite (trace). Muscovite makes up from 10 to 80
percent of the rock and is found in books as much as 1 foot across; the
average is 6 inches, The books are heavily lined, have irregular surfaces,
contain minute crooked fractures, and have a prominent "A" structure. Both
red and black mineral staining is common, This mica is also scrap and is
ouite soft, which makes it an excellent grinding mica., The feldspar
occurs chiefly as cream-colored blocky perthite and as cream-colored fine-
grained albite. The albite is commonest in heavy muscovite concentrations
and has a minimum index of refraction (Nx;) of 1,531 * 0.002. Because of
the heavy kaolinization of both feldspars, the relative proportions of
perthite to albite could not be readily determined, Quartz occurs as
large white crystals several feet in diameter. Beryl is found in large
white to pale-green euhedral crystals, A total of 64 beryl crystals was
noted in 344.5 square feet of muscovite-feldspar-quartz-beryl pegmatite

neasured along the mine walls., The crystals ranged in area across their




hases from 0.007 to 5.0 square feet, and averaged 0.70 squere feet, Beryl
is more comuon 2ud occurs in larger crystals in the perthite-quartz-rich
part then in the muscovite~rich part. A beryl count made in Fisldg' sarly
workings, which were driven on & beryl-rich concentration, gave an éverage
of 13 percent beryl. Since that time most of this zone has contained much
less beryl., A second nocket was opened in April 1950, from which approxi-
nately ¢ tons of beryl hed been teken prior to June of the same year., The
beryl. in this, as in all zones, is concentrated in pockets sepgrated by
clmost barren rocks. The beryl has a maximum index of refraction (Ny)

of 1,578 ¥ 0.002, which corresponds to approximately 13.2 percent Be0.

A small part of the beryl has been kaolinized. The columbite-tantalite,
monezite, end an unidentifiecd samarskite-like mineral usually occur together
in erratic pockets. They were ‘ouno in some of the early workings adjecent
to the core segment. The columbite-tantalite occurs in black tabular
crystals as much as & iaches across, Monazite occurs in 0,25 to 1 inch
long reddish~brown euhedral crystals and the adjacent feldspar is freque ﬁtly
stained red. The sanarsl 1;A ~like unidentified mineral has been found in
magses as ruch as 5 inches across. If is dark greenish-black in color,

hes concholdel fracture, & greasy luster, and no apparent crystel form.
This nineral is metanict and its Z-ray pettern does not agree with that of
sanarslzite, fergusonite, euxenite, allanite, or ureaninite. A nmore complete
discussion of this mineral is given in the section on mineralogy.

Topaz has been reported from the Bucky core segment “but ig found in
greeter ebundance around & small pod on the southwestern part of the pegme-
tite. The zone in this area mey coantain as much as 1 percent of topaz in
crystals 1 to 4 inches across. Lepidolite has been found adjacent to the

tonaz but is quite rare and in very fine-grained aggregates.
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Lithiophilite~triphylite has been found in a few rare crystals ad-
Jacent to the Bucky core segment and another small pod in the extreme
northeastern end of the pegmatite.

In addition to the muscovite~feldspar-beryl pegmetite, there is a
coarse~grained perthite pegmatite around the Bucky coré segment. This rock
has anqéverage grain size of 6 feet and is estimated to consist of 93 per-
cent of cream—colored blocky perthite, 7 percent of quartz, and less then
1 percent of albite and muscovite, The perthite is slightly kaolinized,
About 30 tons of cream-colored perthite has been stockpiled at the mine,
but none had been sold prior to June 1950,

Quartz core segments are found scattered throughéut the pegmatite
and renge from a few feet long and less than 1 foot4gide to the one 100
feet long and-80 feet wide on which the Bucky claim is located, The
quartz pegmatite is made up of 100 percent white massive quartz. As this
rock is resistent to erosion, it forms prominent knobs, and joint blocks
commonly cover the adjoining pegmetite.

A unit which is believed to be a fracture filling was found in two
places along the outer edge of the pegmatite. This unit has an average
grain size of 3 feet and is estimated to consist of 50 percent quartz and

50 percent perthite,



Isblozo «=-Mineralogy of pegmatites

¥Wall rock Pegnatite
Number and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure
(P1.2 ) (inchedr1agiociase | Perthite | Graphie Quartsz Muscovite | Garnet | Tourmaline Lithiun minerals Other minerals
grani te
Per— | Size | Per- | Size | Per~ | Size | Per— | S1 Por- | S1 P S1i P Si Mineral P S1
cent{inched)oent (1nches)cont inchu.)e:ng{inczh:l)c:nﬂhn?o,,)c:; inches ::: e i c::; E8 | Mener z:;: (ilsﬂ %)
1 Tenalite. Not expesed.|Lentisulax. Ome unit .| 3/4 45 35 25 i}
F De. De. De. De. 23 15 ug 35 1
3 Do. De. Oval. De. [1/%-1/2| W7 25 25 3 <1
4 De. De. Lenticulad. Do. 3/4-1 53 |1/16 |15 3 |12 3 1| 1/8 Blotite. | Trace. | 1/32
Gahaite. | Trace.
Beryl. iorystaly. 1/8-3
5 Tenalite and Nene. ¢ ingLentioul De. 1/h 54 20 25 1 =3
coarse-grained
granite. branching. De.
6 Qrani te. De. Leaticular. De. 1/8-1/4 65 15 2 <1 frace.
1 Tonalite and Net exposed . Lenticulan- De. 1/8-1/4( 58 20 20 2 <3
granity. branching.
[ Bietite gnelss | Neme. |Cenformadle. Leaticulad- De. [1/% 60 20 20 <1 Trace,
ead granmite. ‘branching.|
9 Tonalite and De. (" ttinglenticulay. De. 1/4-1/2| 62 18 20 <3 <1
granite.
10 Unknown. Do. De. 1/16 (%] 10 20 L!rum <3
n Tonalite. Nome . Cross-cuttinglentioul De. [1/M 60 20 2 <1 <1
branchiag.
12 Tenalite,cearse~ Do. De. Do. De. 1/4=1/2| W& 35 2 <1 <1
grained granite,
fine-grained
greamite.
13 Coarse-grained Leaticulax. De. 1/8-1/4 65 15 2 <1 frace
granite.
1 Tenalite. Onu-ntthf!.-umu. De. 1/8-1/%| 65 15 20 <1 o Trace
15 ne-grained De. De. 1 30 35 35 2 <1
granite.
16 Penalite . Bot expesed. (Lemticulary De. [1/2=3/| 50 15 35 <1 L)
7 . De. Leaticulas De. n/e-3/% 55 |1/8 25 | &6 2 |46 | <1/ L1
» St
b1 | 1te and None. Cm se-outting. De. De. 4 15 1/8 |% |80 25 | 810 1 (3% | <1
ocsarse-grained|
graaite.
19 [Tenalite. t exposed. |Leaticular De. L] 25 50 25 Trace
2 De. Neme. ss-cutting.Irregular, De. 1/8 72 " i 2 <3 <1
a De. t expesed. [Lenticular. Do. [1/2 | 55 25 2 1 <1 Beryl. |1 Crystql. 1/h
. § Celumdit e
tantalite 3 Orystdls.

L9T
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Zable 20, -Mineralogy of pegmatites ~~(Contimued)
Wall rock Pegmatite
Bumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure |(inches)
(P1. 2 ) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmeline Lithiun minerals Other minerals
granite
Per— | Size | Per— | Size | Per- | Size | Per— | Size |Per- | Size | Per~ | Size | Per—~ | Size | Mineral Per- | Size Mineral |Per- Size
cent{inches)cent (inchedq)cent |(inchepkent(inches)cent(inches)cent (inches)cent cent cent [inches)
22 Tonalite. Cross-cutting.Lenticular.Wall sonq. 1/% 59 15 25 1 <1 $
Core. 6-8 10 5 85 <1 Baryl. 1Crystal 4
De. Do. Lenticular Southera | 1-2 4o 20 ko <1 Trace
branching. branch.
Northers | 1/4 69 5 25 1 <)
branch
¥all song.
North 6 10 53 35 2 1-% [ <1 Beryl. 13 Crystpls. 1-1H
‘branch Monazite. |3 Crystpls. 1/2
core. Columbite~
tantalite.| 5 Crystpls. 3/b
Do. Hot exposed.Lenticular., One unit. 1 Ly 25 30 1 <1 Beryl. 1 Crystpl 1/2
Do. Cross-cutting.LenticulareMain unit.1/4-1/2 k5 30 25 2L <1
branchipg.
racture- |6-8 10 90
filling.
15' lonz 4
Coarse-grained LenticulariOne unit. |1/8-1/4 60 20 20 <1 Trace.
granite.
Do. Lenticnlart De. 1/8-1/% 712 7 20 1 Trace.
branching.
Cearse-grained Hone. [Lemticulart One umit.| 1/16 T0 10 20 Trace. Trace Magnetite, Trace.
granite. branching.
Do. De. Do. 1/8 80 5 15 <1 Trace
Do. Fone. " Do. De. 18 | & 5 15 <1 <1
Do. Lenticulay  Do. 1/8 59 15 25 1 <1
Do. De. Do. 1/8 3 1 20 <1 Trace|
Coarse and fine- Lenticulart De, 1/% [ 25 30 1 Trace
grained granite. braanching.
Coarse-grained Fene De. De. 1/8- | 64 15 20 1 Trace
granite. /%
35 De. Do. De. Do. n/8-1/4| 60 20 20 ) frace
36 De. [Not exposed De. Do. [/8-1/4| 5% 25 20 1 Trace
37 Do. Do. Lenticulary Do. [1/8-1/%| 60 20 22 <1 Trace,
38 Do. Do. Do. Do. 1/8 mn 3 20 <1 Trace
39 Do. De. Do. Do. 1/8 (%] 5 22 1} frace
ko Do. Lenticulart Do. 1/16 ™ 5 15 x Trace

ore v e



2able®0 .--Mineralogy of pegmatites = Contimued

¥all rock Pegmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal kut\u-o Mineralogy
matite formation wall rock 1 o (1aches)
n.2) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | 8ize | Per— | 8ize | Per- | 8ige | P 81 Por- | 81 P 81 P 81 Mineral 8
ot bt B A LA B o i Brd Lt R T Eecnd Tt bt R ord Ll gl
Hernbleade Not exposed |Leaticualy- Ozp Unify 1/8 n s 20 1 Trace,
gaelse. u-un-F
b2 Do. Do. Irregular{ Do 1/16-y4 ™ 10 15 1 1
13 Coarse-grained | None. De. Do 1/8-1/% W8 3 2 2 1
granite.
el Do. Lenticulad. Do. 1/8 ™ 5 20 1 1
173 Eorndbleade ot exposed! Do. Do /s 65 15 19 1
gneles.
16 De. o 1ng.Lentioul Do. 1/8 ™ 5 20 1 1
‘ranching.
a7 Hornblende Do. Do Do. [/s-1/%| 65 15 20 <1 Trace
gneiss and
granite.
g Horndblende Do. Deo. Do. n/s-1/4 6 10 20 1 <1
gnelse.
kg Do. Do. Do Do. [/16-1/§ 64 10 25 1 <1
50 Do. Not exposed] Leaticular. Do. /s 65 15 20 <1 Trace
5 De. Do. Irregular. Do. /s 65 15 2 Tracy. Trace
52 fonalite ng{Lentieul Do. n/s-1/% 70 17 23 Pracq.
‘dranchingl.
53 Horndleads Lenticular| Do. 1/32 | & 5 15 Pracy. <1
gneiss.,
L Do. t exposed. De. Do. /% L] 2 25 <1 <1
55 Tonalite Irregular.| North ead.| 1/M » 20 2 1 Trace,
South end.|1-2 21 27 s <1 Beryl. (1 1-1/2
Crystall
56 Do. ot exposed. [Lenticular| One unit. [ 1/8 ™ 5 20 <1 <1
L1d Hornblende Do. Do. ¥all some L/8-1/%| 70 15 15 Tracyd. Trace
neles. Cores 1 25 35 % <1
58 Tenalite Do. De. Ome unit. 1/26-1/8 717 3 20 Traoq. Trace
59 Do. Do. Do. Do. 1/8 80 5 15 Trace
60 De. De. Irregular.| Do. 1/8 n ] 20 1 X
61 De. Do. Leaticular| Do, 1-2 35 » 35 1
62 Do. Do. Do. Vall sone (1/8 70 15 15 1 1
Core 10=12 5 10 85 1
63 De. Prosscutting Leatioulart Ome uait | 1 L) E) 25 3 Trace
dranching

bII



2ab1& .--Nineralogy of pegmatites -- Continued

Wall rock Pegmatite
Paxber and
name of peg~ Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure
(n.2) Perthite Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
Per- | Size Per- | Size |Per— | Size | Per- | Size | Por- | Size Mineral |Per- Size
) cent{inches cent{inehes) cent{inches) cent{finches) cent cent |(inches)
(2] Tonalite. None. tting.LentioulartVWall some 1/8-1/% 15 15 1 <1
dranching|Vest bdranch.
Core 6 13 ] ho 2 Columbite- } Crystals. 1
Vest branch. tantalite
fonasite 1 Orys 1/%
HEnst branch.1f-1M| 55 25 20 <1 <1 Fourmoline. |Trace.
65 Do, Fot exposed. Do. One unit |1/8 (2] 10 20 1 <1
66 Do. Do. F.uu-lu' Do. 1/2-1 b5 10 us <1 Prace.
671 Cearse-grained Do. Do. Do. /M 65 12 23 1 <1
granite.
68 Tenalite. De. Do. Do. 1/2-1 50 25 25 <1 Beryl. @ crystals
(2] Do. ing.| Do. Do. 1/8-1/4 | 64 15 20 1 <1
70 Do. Do. Leaticulary De. 1/8 T2 L] 20 <1
Sranching|
n Tenalite and Hone. Do. Leaticular. Do. /41/2| %0 25 25 <1 Frace.
coarse-grained
granite.
T2 De. Hone. Do. Lenticular: Do. 1/8-1/4 | 65 15 20 K1 <1
3 Tonalite ot exposed. Lemticular Do. 1/8-1/% | 55 20 2 <1 Frace.
™ Do. ing.Lenticulary Do, /8-1/% | 65 15 20 <1 <1
branching|
75 Do. Jot exposed. Do. Do. /8-1/% | 55 2 -3 <1 <1
16 Do. Do, fenticular Do. /8-1/4 | 60 20 20 Trace| <1
n Do. Do. Do, Do. /s 60 25 15 Trace| <1
T Do. Do. Do. Do. 1 4o 5 35 Trace) Frace. Beryl. |2 Crystale 1/%
™ Do. Do. Deo. Do. 1/% 5 15 25 1 ..
80 Do. ing. Leaticul Do. 1/% 60 2 20 <1 o Beryl. |2 Crystals 1/8
dranching.
[ 31 Tonalite and Do. Leaticular{ Do. /4 62 15 22 1 <1 Beryl. |1 Crystyl 1/8
fine-grained ‘branching
granite
82 Do. Hone, Do. lenticular | Do. 1/8-1/% 715 5 2 <1 Frace.
83 Do None. Do. Do. all sene (1/8-1/4 T1 3 25 1 Prace.
. ? 3 1 98
8 Tonalite. fot exposed Do. wmit (3/h-1 | b5 25 30 Trace| Beryl. 2 Crystqle. 1/8
85 Tonalite and Do. Do. L/u 62 3 35 1
fine-grained
granite.

0iT




Table 20 .--Mineralogy of pegmatites —Continued.

¥all rock Pegnatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure {inches)
(P.11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Per— | Size | Per- | Size | Per~ | Size | Per— | Size | Per- | Size | Per— | Size | Per— | Size | Mineral Per- | Size Mineral [Per— Size
cent [incheskant(inches) cent({nches) cent(inches) centinches) cont Inches) cent incheq) cent {inches) cent ((inches)
86 fonalite and fing- Crosscut ting| Lenticulaz- One unit{ 1/k 55 20 25 o 1 Trace Beryl. 2 fcrystals.
grained granite. branching
87 Tonalite. None. do. Irregular do. 1/2-3/4 50 25 25 ITrace. Trace.
88 Hornblende gneids. Lenticulan-Northern 1/4 65 10 25 <1 Trace Beryl. 1 prystal.| 1/4
branching., end. i
Southern 1/16 | 93 [Trace. 7 Epidote. [frace.
end.

LI
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Table 20.--Mineralogy of pegmatites--Continued.

v
Wall rock Pegnatite
Mumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure (inches)
(P2.1I ) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Per— | Size | Per- | Size | Per~ | Size | Per- | Size | Per— | Size | Per— | Size | Por—- | Size | Mineral Per- | Size Mineral |Per— Size
cent(inches)cent (inches)cent (inched)cent (1nches)cent (inched)cont (inches)cent cent cent (inches)
&9 Tonalite. Not exposed.|Leaticulan- One unit, 1/8 70 10 20 <1 Trace
branching.
9 Coarse-grained do. Lenticular. do. 1/8 76 4 20 <1 Trace.
granite.
91 do. do. Irregular. do. 1/8 73 2 25 <1 : Trace
92 do. do. Lenticulan. do. 1/2-3/4| 60 20 | 37 20 | 1/4%2<1 Trace
93 Tonali te. do. a. do. 1/64 | 68 1 30 1 Trace 1/8
94 Hornbdlende None. do. do. 2 20 45 35 Prace.
gneiss and finet+
grained granite
95 Tonalite and Crosscutting| do. Northern | 1/k | 65 10 24 1
coarse~grained end,
granite. Southern 1 3u %o 25 |1-6 | 1
part.
96 Monalite. None. do. Lenticulart Wall sone U4 28 50 FO-T70 |12-2Y4 20 2
dbranching, northeast
part.
¥all zone | 1/4 | 66 12 23 | 6 |20 2
southwest
part.
Cores. 8 10 b1 us5 4 pje-2
97 fonalite and fing- do. do. do. Wall zone |6=8 15 63 80 |4=12 |20 2 Mrace
grained granite southwest
end.
¥Wall gone |1/4=1/2 53 15 30 1 1
northeast
end.
Cores. 6-8 5 4o 54 1
98 Poarse~grained do. Lenticular, Wall zone| 1/8 17 5 15 3 Trace. Biotite. |<1
granite. E Core. g 120 10 68 2
99 do. do. do. ¥all szone. |1/4 l62 20 18 <1 .
Core. 6 1 30 69 <1 Trace. Biotite. |Trace.
100 fonalite and do. fonformable. do, One unit. [1/8 19 1 20 Frace.
coarse~grained
granite.
101 do. do. ¢rosscutting.lenticulard do. 1/8-1/4 T2 g 19 1 frace. Magnetite. |l crystal.
branching.
102 do. do. West branch.l/4=1/p 67 15 18 K1 Prace. Beryl. crystals. 1/k4
Bast branch. 1/32 | 88 1 10 1-2
103 fonallte. Lenticular. One unit. | 1/U 67 15 18 <1 <1
104 do. do. do. 1;16- ™ 1 25 frace.| 1/8
1/32
105 fonalite and do, Lenticulary Northeast]/16- T 1 25 frace.ll/8-1/k
coarse-grained branching/and south-1/32
granite. west branch¢s.
Northward- | 1/2 60 20 20 Trace, Prace Beryl. b erystals. 1/2
trending
branch.

e s e
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2adle 20.—Mineralogy of pegmatites—Centimmed.

¥all rock Pegmatite
Baber end Lm
name of peg~ Type and Alteration | Relation to| Shape Internal Mineralogy
matite formation wall rock {{aches)
(n.11) = Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmal ine Lithium minerals Other minerals
granite
Per- | Sise | Per- | 8ize MJI&IQ Per- | 8ize | Por- | Sise | Per- | Size | Per- | Size | Mineral Per- | Size | Mineral |Per- Sise
cent cent (1ncheqent (incheq)oent {incheq)cen{ cent ({nchegrent cent cent (1ached
106 Temalite. Cr iag| Leaticular- Ome wmif. 1/% | 72 [ ] ] <1 Trace| Beryl. P tads. 1/8-
branching. e 1;5
107 do. do. do. 1/8 | 61 [ ] 5 Lnn. te. | erystal.
108 do. Leaticular. do. (/16 (N o F: %
15. 3 L] orite. 2
109 do. do. do. i/ | T0 0 20 <1 Trace,
110 do. Bet exposed. |Lentiocula
Sranching. do. /s | n 3 25 <1 Trace, frace
m do. do. Leaticula do. [/s=1/W| 70 5 ] <1 Prace
12 dlende gneisp. do. Lentioul d&0. p/e-2/6 T8 5 2 <1 <1 Beryl. 13 erystals. 1/8-
‘ranching. 1/%
113 blende gneish do. do. do. n/s-1/% ™ [ ] 18 <1 frace|
and coarse-graiped
granite.
1% blende gueish. do. Lenticularl. do. [1/8-1/M 70 10 20 <1 <1 Beryl. ]2 orystdls. 1/8
15 lende gnelep do. Leaticula do. /s | T3 5 2 <1 Trace
and granite. branching
116 rnblende gneles. Crosscutting| Irrecular| do. n/s-1/%| 65 15 2 <1 frace. Beryl. 3 -7-‘11-. 1;:-
3
117 ite and Mot exposed. [Lemticul . B/w-1/2| 65 15 2 <1 Trace. . B erystals. 1/8-
granite. /%
118 Coarse-grained |Nome. Lentioula do, 136 (&1 ] 15 <1 Trace
graaite. branching
119 do. Mot exposed. | do. do. |/8=1/%| 67 [ 25 Trace.
120 Fonalite. Crosscutting. do. do. 1’% 80 2 18 ace Prace
1/1
12 do. do. do. . }/16-1/4 16 [} 20 Trace, Beryl. b erystafls. 1;5-
1/2
122 ot exposed. ot exposed. [Irregular. do. L/e-1/% | 65 15 5 2 <1 Prese
123 do. do. . do. }/l-l.lb 62 18 2 < <1
124 Fine-grained do. Lenticulart do. 1/8-1/M | 7O 10 2 20 <1 |Trace
granite. ‘branching
125 Fomalite. Lenticular| do. /s |15 5 20 . . Beryl. [ erystal. 5/8
126 do. r-t exposed. do. 1/8-1/% | 75 10 15 ace. Prace. do. L orystal. 1/8
127 Jornblende cnetsq. 0. . }/s-1/%| 70 10 2 a #race
128 do. do. do. /8=1/% | T3 1 20 <1 o Beryl. R crystalls. 1/8
129 Ponalite. Prosscutting.lenticulary do. /8 |16 b 20 ce. e do. F erystal. 1/8
dranching,

ELT



Zfable of ~=Coatimued.
V¥all rock Pogmatite
Bumber and
name of peg- and Alteration | Relation te| Shape Internal Mineralogy
matite formation wall rock otw )
(n.11) Plagioclase | Perthite wm': Quarts MNuscovite Garnet Tourmaline Iithium minerals Other minerals
Per- | 8ise | Per- | 8ige | Por- | Size | Per- | Size | Per- | Sise | Per- | Sise | Per~ | S8ize | Mineral Por- | Sige | Mineral [Per- Sise
cent cent Doent )oent {inche)cent (inched)oent {inched )cent cent cent [inches)
13 [Temalite. Cro ing{Lenticul One unit.l/Se1/B| 75 5 2 <1 Trace| Beryl. 3 orys . 1/8
breaching.
1n . do. do. do. s | 65 [} ] Prace Trace do, erystalp. 1/8
132 do. do, do. do. s |1 5 18 <1 Trece do. . 3/%
133 [Borableade gnelep. [Not exposed. do. do. n/e-1/2| 56 'Y 1] <1 Trace do. erystalp. 1/4
1™ do. do. Irregular.) do. [i/8-1/8| 713 2 25 < Trace. . 2 . 1/8
1% do. do. Leaticular| do. n/s«1/%| 70 10 2 <1 Trace. do. ! 1/8
136 1te. Nome. Irregular.| do. n/2=3/%| 70 [ ] 2 <1 Trace. d. 11 erystalp. x‘l-
1
137 rablende gnelsp Lenticula do. 1/8 10 15 < o . N . 1%
ranchiagl
138 rablende gneisy Nome. do. do. 1/s 72 [ 20 <1 Trace.
and grasite.
1» Horableade gneiss. do Lenticular| do. 1/% 65 15 2 <1 Trace. Trace Beryl. 1 ﬂﬂdl 12
1% Coarse-grained do Lenticulary deo. 1/2-3/% | 60 30 10 <1 z
granite. {3
1 Penalite and do. ng.| do. do. s | T2 18
granite,
12 Feaalite. Lenticular! do. s (T2 3 25
3 do. frregular.| do. /s |13 2 ] o Beryl. 1|erystall 3/16
pLY Horableade gneisy Mot exposed ticul do, 1/2 | % 3 2
15 do. do. do. do. 16- |8 3 15
/e [:‘1
L Bone, ting.Lenticulart do. /2 |55 ] 2 <1 o
dranching!
187 Ponalite. Hone. tioul do. /s T0 frace. 30 Beryl. 3| crystalp. l&:—
1% do, do, do. do. 1/8=1/4 | 73 2 25 <1 E:c. do. 1 erystal, 1/8
L] do. do. do. /8 |72 3 25 X
1% Pocalite and  [Nome. Moulary do.  1/8-1/k |65 15 2 <« Deryl.  2|erystalp. 1%
coarse~grained branching.
granite.
15 do. Lenticular do. /% To 15 15
152 foarse-grained fot exposed. do. do. /8 |10 15 15
granite. L
153 Goarse~grained jJome. ticul do. Je-1/2 63 5 2 K1
granite smd horm- branchiag. 'l
blende gaeies.

ok
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Table 20--Mineralogy of pegmatites —Continued.

Wall rock Pegmatite
Mumber and
name of peg- Type and Alteration | Relation to| Shape Internal (fax;\:rg Mineralogy
1 rock structure(finches
‘(';i“n ) e ML 2 Plegioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
g granite

Por— | Size | Per— Lsuo Per- | Size | Per— | Size | Per— | Size | Per— | Size | Per— | Size | Mineral Per— | Size Mineral |Per— Size
cent cent(finches) cent(lnches) cent(inches)cent(iinehes) cont(inches)cent cent cent |(inches)

154 Not exposed. ot exposed. [Irregular.| One unit.| 1/8 3 ;o 20 <1 Trace.

155 Lornbl.ndo guneisp r do. Lenticular| do. 1/8 T2 8 20 frace.|
and coarse-
grained granite

156 do, do. do. do. 1/16- | 80 L 16 Trace. Biotite. [frace.

1/8 Martite. [race.

157 Tonalite. do. do. do. 1/8 | 10 10 20 Trace.| Trace.

158 [Hornblende gheisp. do. do. 1/2 55 20 25 Trace.| Trace.

159 do. |Not exposed. do. do. 1/2 55 20 25 Trace.

160 Coarse-grained do. do, 1/16- | 8 5 15 Trace. Trace Martite. 3|crystalp.
granite. 1/8

161 do. None. [Lenticular+ do. 1/8 75 5 20 frace.| <1

branching,

162 Tonalite and do. do. do. 1/8-1/4%| 70 10 20 'y <1 Beryl. 8 ¢rystals, 1/8-
coarse-grained /4
granite.

163 do. Crosscutting. do. do. 1/4=1/2 | 65 20 15 <1 Beryl. 1 ¢rystal.| 1/8

Biotite. Trace.
Martite. fTrace.

164 Coarse-grained Not exposed. do. do. 1/8-1/4 | 60 25 15 frace.. Trace.
granite.

165 fonalite and None. Lenticular| do. /8=1/4 | 70 10 20 <1
coarse-grained .
granite.

166 do. do. do. do. 1/8=1/4 | 65 15 20 <1

167 fonalite. fot exposed. f[rregular. do. 1/4=1/2 60 20 20 frace.

168 Hornblende gneisd None. Lenticular do. 1/32- (715 1 25
and granite. 1/16

169 Goarse-grained do. Lenticulard do, 1/4%1/2| 63 25 12 <1 <1
granite. branching.

170 Tonalite and do. Lenticular. do. /4% |60 15 25 <1 frace.
granite, .

i Hornblende gneiss| Not exposed. lLenticular- do. 1/8 |65 |20 15 <1

branching.|
172 do, do. Jenticular.| do. 1/8-1/4 |65 n2 23 frace. Beryl. 3 |crystalq. 1/8-1/Y
Martite. 1 crystal
173 do. do. do. do. 1/8 (13 7 20 Trace frace. Beryl. 5 |crystald. 1;:-
. 1

174 Horndlende gneiss| None. Jenticular-| Wall zone.[l/8-1/4% |70 1o 20 Trace Trace.

land granite. branching.| Core. 1-2 (20 Lo 1) tite. ..
oryl. 1 erystal) 1/16




ZTable go.-——Min of tites-—Continued.
¥all rock Pegmatite
Babder and
name of peg- Type and Alteration | Relation to| Shape Internal [Qexture Mineralogy
matite formation wall rock e (1nches)
(n.11) Plagioclase | Perthite | Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per- | Size | Per- | 8ige | Per- | Size |Per- | Size | Per- Sige | Per- | Size | Mineral Per— | Size Mineral [Per— Size
cent cen{{nches) cen{ e8) cenf{nches) cenf{nches) conf cent cent cent |(inches)
1 se-grained | Home. Lenticularf Wall seme| 1/% | 65 15 20 frace|
= B:-“.- bramching| Core 100
176 Fonalite and do. Lenticular| Vall sone 1;:6- 83 2 15 or
1
granite. Core. 6 10 20 70
n Fonalite and Not exposed.Lenticular| One unit.|1/8-1/4 65 15 20 <1
granite.
178 foarse-grained | None. do. do. s | 15 5 20 o Nartite. [Trace.
granite.
Y, ] Ponalite. Bot exposed.| do. do. /8 | 13 1 20 ace Magnetite. Trace.
180 do, Leaticulary do. 1/2 | 45 25 30 ace
agJ
15 Ponalite and Bone. Crosscutting| do. do. /% | 12 20 8 Trace Prace. Magnetite| Trace.
graaite. .
182 do, do. - do. Leatioular! do. 1/16 | 66 25 8 Trace, <1
183 do. do. do. do. do. 1;:6- 70 5 2 Trace <1
1
1% do, Bot exposed.| do. do. 1/8 10 20 10 ace. Beryl. 2|crystald. 1/16 '
185 do. Noae. Crosscutting| do. do. 1/2 65 15 Trace Prace.
186 do, do. do. jenticular{ do. 1/% n ] 1 Prace. Martite. \fm..
branching . Beryl. 1 [orystal] 1/8
187 do, do. Leaticular,| do. 1/%-1/2| 50 32 18 1 <1
188 do. do. Crosscutting| Lenticulgr- do. 1/8-1/% T3 22 5 Frace. Magnetite] Trace.
‘tranching. Beryl. 2[crystaly. 1/8
189 do. do. do. do. do. 1/%-1/2| 45 30 25 Trace|
190 Tonalite. do. do, do. do. 1516- (%] 6 25 Beryl. 2(crystaly. 1/8
/s
191 do, do. do. do. 116 | 15 2 Trace
192 Tonalite and Home. Lentiocular. Wall sond. 1/32 | 83 2 15
granite. Core. 6 3 37 60
193 Tonalite. do. Leaticular;- Ome unit. 1/16 | 76 ) 0 <1 Magnetite, Trace.
branching.
19 do. do. Lenticular. do. 1/16 | 18 2 2 Trace) do. Trace.
195 |Tonalite and [Not exposed. [Leaticulart do. | 33 ] 22 <1 <1
granite. branching
196 do, do. do. /% | 0 hn 2 |2race, Trace| Beryl. 2 crystals. %ﬂ&-
197 rn\uo. None. [Lenticular, do. 1/8 | 61 [ > <1 do. 5|eryetald. 1/%

3
-

9L




Z2able 20.—-Nineralogy of pegmatites—-Contimued.

¥all rock Pegmatite
:'d::r Type and Alteration | Relation to| Shape Internal :ﬂtﬂr‘ Nineralogy
T;::}, ) sl i 5 Plagioclase | Perthite | Graphic Quarts | Muscovite| Garnet | Tourmaline | Iithium minerals Other minerals
granite
81 P 8 Por- | 81 P 81 Per- | 8ige | Por— | Sige | Por~ | 8igze | Mineral | Per- | Sige Mineral |Per- 5
] S | S e Tt b L S e s | s e he e Lty
198 Tonalite Not exposed.|Lenticulas. One umit/l/M-=1/2| 50 3 15 <1 Beryl., 1 prystal.. 1/k
19 Pine-grained Oval. d. [1/3-3/4 66 4 » <1
granite.
do. Irregular Vall sond. 1/8 | 80 10 10 <1
- - Core. 6/ 15 3] h2 <1
201 do. lenticulan. One unit. 1/8-1/b 77 L} 15 <1 Trace Beryl. 1 prystal. 1/2
202 Bornblende gneiss Nome. Irregular. do. [1/2-3/8 T4 5 2 1
and fine-grainefl
graaite.
203 [Pine-grained do. do. b7 58 20 20 2
grantte.
Y
204 do. ot expesed. |Lenticula: do. 1/2 45 3 20 <1 frace 1
205 |Bernblende gneisp. None. Irregular.| Vall sone.| 1/8 mn 3 2 <1 Trace 3
Core. |4=5| 20 » 50 1 1 eretal. Gatmtte. 3 eryatal =J
to-
tantalite P crystafls.
206 do. rs exposed. Leaticular, One wnit, 3/& | M4 25 3 1
207 onalite. do. do. do. Us | % 3 L} Trace,
208 Pine-grained do. do. Vall sonel 1/% | 62 5 3
granite. Gore. 3 % 15 s 1
209 Pine-grained ag. Lenticulap- Northera(1/8-1/4 60 20 .
Opportunity | granite and horp~ branching, bdranches,
Dike No. 10 | blende gneiss. Main 1
hern bofly. 2 70 10 20 <1
210 2
Opportuai ty de. fot exposed. [Lentioular| One unmit. ! 58 20 20 2
Dize No. 9
;m do. do. do. do., /8 | 18 1 ace. §
i / 7 5 IPrace
Dike No. 7
212 do. do. 4o, do. [1/8-1/M ™ 5 20 frace. Trace 1
Opportuni ty
Dike No. 6
213 do. do. do. Yall 3 12 s <1 < Beryl.  feveral. 5
Opportunity = 1;’3 0 %o <1 ; Yy 8a:3
Dike No. §
214 o, do. do. North and| 3 - 5 [115 2 a 2
Opportuni ty south ends
Dike NWo. V. Central 3/u | 65 15 2 <1 Frace.
section.
21! do. do. Lenticul Small
OppoZtunlv J branching. stringer " /4 | 65 15 20 <1 Beryl. 1 g¢rystal.| 1/4
Dike No. 3 E‘“’"“: ke
thite
tite,

1y eavelandite.



Tadle ==~Min of t4tes-—Continued.
¥all roeck Pogmatite
Bamb
_-:C-:r Type and Alteration | Relation to| Shape |Internal Mexture Nineralogy
matite formation wall rock tructure (inches)
(n.11) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Por- | 8ize | Per- | Sige | Per- | Size | Per- | Size (Per- | Size | Per— | Sige | Por- | Size | Mineral Por- [ Size | Mineral [Per- Sise
cent cen{{neh cent oent cent cent cent (incheq cent (inches) cent (inches)
215 Tine~grained Not exposed.|Lenticulan- Ceatral
Opportunity| granite and brenching. part.
Dike No. 3~ horadlende gneips. eavelan-| 1 ‘Q [ ] 20 2 Trace, Up t4 1 (1/8-1 | Lepidolite < 1 (1/B=1 | Topas. <0.5 Pp to 36
(Continued) te-quarty 1/2 ite. 2 orystals. 1
Pegnatite. Columbdite-
tantalite.5 erystals. 1/2
orolite. | <1 [/3a-1/M
1. 20 crystall.3/U=-1}
Soutb~ceatral - 1
unit, 2«3 2 60 20 <1 Trace <1
Perthite-
cleavelandite~
puarts
pegmatite.
Pod,
Ruarts-albdiite
Pegmatite/3 - & | 20 2 ” 3 <1
26
Opportunity do. do. do. North-
Dike No, 2 trending )/&-1/8| T2 10 18 <1
branches,
Jorthesst [1-1/2 | 113 5 2 2 <1 Jicrolite. £ arystals. 1(0
‘branch, . 5| eryetalp.l,
pentral and| b 1g & ho-36 25 3 p/e-3h d0. 3lorystalp. 1-3
southwestepn
branch,
27 Pine-grained do. Oval. One usit.|b - 8 5 10 & b <1
Opportunity | granite.
Dike ¥o. 1
218 Pine-grained . Leaticular| de, 2 155 3 15 <1 Frace.
Opportunity |granite and
Dike No. 8§ |horndleande gneids.
219 Poarse-grained | Nome. frregular, do. s | 18 20 Blotite. | <1
granite. Chlorite. | 5
220 do, Lenticular{ do. iUs | 75 3 2 do, 2
22 Pine-grained fot exposed. do, do. /s | 65 15 20 <1 .
granite.
222 Govered. ds. Lentioula do. 1/8-1/% 56 5 35 Chlorite. | M
‘dranching,
223 Fine-grained None. |Conformadle. do. do. is | 55 .3 20 <1 Beryl. 1lerystal! 1/%
goeissic granite.
224 do. do, do. benticular, do. 1/8 m 3 0 Frace.
225 ne~grained Hot exposed. do. do. /s | 12 [ ] 2 frace. race. Magnetite, |Trace.
granite.
226 ne~grained do. do. s | 65 15 0 Prace Prace. Frace. Beryl. 5|erystalg. Up to
granite and 1/2
lhornblende gneiss. Magnetite. |Trace.

Cleavelandite.

8



2able 20--Mineralogy of pegmatites —Continued.

¥all rock Pogmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure (inches)
(F1.11) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Por— | Size | Per- | Size | Por— | S8ige | Per— | Size | Per- | Size | Per- | Size | Per- | Sige | Mineral Por- | Sige Mineral |Per- Size
cent {incheq)cent {incheq)cent (incheq)cent {inched)cent (1 Jeent cent cent cent [(inches)
221 Pine-grained Hone. Conformable. |Lenticulay. Ome unit, 1/k 70 10 20 frace. Trace Biotite. o.
granite and
bornblende gnelss.
. do. Not exposed.| do. do. 1/8-1/4 70 10 20 Trace
229 Pine-grained do. Leaticular- do. 1/8 m 8 15 <1 Trace Trace. Martite. [Trace.
granite and dranching.
tonalite.
230 Tonallte. do.  Nall some. | 1/W 70 10 2 Tracy. <1 Beryl. 6 prystals. Up to
Core. -6 10 b ) 60 1 <1 1/2
2n Tonalite and Not exposed. |Lemticular.¥all n-..lél—!/h 80 5 15 <Y <1 Beryl. 3 prystal
& grantte. Core. 10 L] L] 1 <1
232 Tonallte. Oval. Pne unit. | 1/8 ™ 3 22 <1 1 -<;1f16-
1/2
233 Huo-::dnd Not exp Lenticularl do. [1/8=1/%| 70 10 20 <1 Trace, Beryl. 1| erystall 1/%
granite,
23 {Borablende
Siiten do. do. do, /% =] 5 25
235 [Pine-grained do. do. do, 1/% 60 15 25
granite.
236 Pine and coarse-| None. Conformable. do. do. /% 65 15 Biotite. [frace.
grained granite
2371 Pine-grained
granite. do. Lenticulary do. /s 60 20 20 Beryl., 2 prystals. 3/8
branchingl :
238 do, do. [Lenticular, do. R/2-3/%| 54 20 25 [Prace. 4o, 3 prystals, 1/4
239 Fanu-&o gneisp. [Eot exposed. (Oval. do. n/s-1/%| 70 10 20 do. 1 prystal.| 1/h%
- 240 do. do. Lenticular, de. /M 10 15 15 do. 1 prystal.| 1/2
2u Gneissic granite, do. Oval. do. n/2-3/% W1 1) 18 [Trace.
242 Fine-grained None. do. do, 1/2 50 3 20
granite.
2u3 do. do. Crosscutting.[Lenticulart do. 1/4 70 20 Martite. [race.
‘branching
2u do. do. Lenticular, do. /4 65 10 25 Beryl. M prystals| 1/8-
1%
; 25 Hornblende gneiss, do. Prosscutting.lrregular.§orth half.
tonalite and Vall zone.| & 57 20 25 236 | 20 3 frace. do. 1 prystal.p/ vy 2
granite. uth balf.
Vall sone.| 1/8 | 85 3 12 <1 . do. 2 prystalsi 1/2
Columbdite~
tantalite § orystals. 1/%
Core pods.|1 -2 | 49 2 30 1




Table 20 .--Mineralogy of pegmatites—-Continued.

Wall rock Pegmatite
Humber and
nane of peg- Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure (inches)
(1. ID Plagioclase | Perthite Graphic Quartsz Muscovite Garnet Tourmaline Lithium minerals Other minerals
grani te 5
Per- | Size P-x-J Slu. Per— LS!:- Per- | Size | Per- | Size | Per— | Size | Por— | Size | Mineral Poer- | Size Mineral |Per- Size
cent{incheq)cent (incheq)cent (inchedq)cent (incheq)cent (1nches)cont (inches)cent cent cent kinehu)
246 Hornblende gneiss. None. Crosscutting| Irregulan.Wall some/ 3/4 65 L] ] 2
Core pody. 21/2| 25 35 ~| %o <1 Trace,

2w do. do. [one unit, | 1/2 [ N 5 12 <1

2u8 do, Lenticular. do. 3/ [ 8 25 3 Trace

2u9 de. o ting|Lenticulan- do. 1-1/2 53 2 20 25 2 Trace

branching.

250 do. Hone. do. do. Nall sone. | M 33 1/4=1/2 4o |2 - 36 10-15 12-38 25 1/4=1/2 2 1/W=1/2 Trace. Beryl. 1 rystal. 21/2
Opportuni ty Monazite.l| crystal|. 1/8
24 and 3A Core pods.b - 8 @ 30 65 <3 Biotite. <1

. Beryl. 1 crystall. 6 by 10

251 do, Not exposed. do. Wall sone. 1/4=1/2| 70 10 20 <1 Trace. Beryl. 2 crystalls.1l/k-1

Core. 8 10 51 35 4 Trace, do, 4 crystals.1/8-)-1,
Monaszite.5 crystals. Up to
1
Columbite~
tantalite.p crystals. 1/324
1/4

252 [fonalite. do. do, Dne unit. [1/8-1/4| 80 5 15 <1 Trace Biotite. [Frace.

23 do, do. do. do. n/s=1/4 75 10 15 <1 Trace

254 ornblende gnelsh. do. Jenticular.| do. 1/u 70 15 15 <1 Trace

255 alite. do. Lenticular-| do. /% 57 8 35 <1 Trace.

256 ornblende gneisp. do. Jeaticular.| do. 1/4 60 15 25 <1 Trace

257 do. do, do, do. 1/8-1/% | 76 4 20 <1 Trace.

258 do. do. Henticular-| do. /4 69 10 20 1 Trace

branching.
259 do. do, Irregular. | do. /% 53 22 25 race. Trace Beryl. (14 prystalsl. 1/8-1/2
1 prystal.| 3/4

260 Hornblende gneis do. [Lenticular| do. /% 55 20 25 <1

pnd fine-grained

grani te.
261 Fine-grained do. do, do. 1/4 55 25 20 <3

granite,
262 Hornblende gneiss. do. do. do, L/g-1/%| 73 15 12 <1 Trace
263 Fine-grained Irregular.| do. 1/2 50 3 20 <1

granite.
264 do. Lenticular| do, /% 12 [ ] <1
265 Hornblende gneley. Mot exposed. | do.  V¥all some. }/16-1/4 85 5 10 <1 <1

Core. 1 uh 30 25 1

e b e

~n

081



Table 20.--Mineralogy of pegmatites—-Contimued.

¥all rock Pegnatite
Bamber and H
name of peg- Type and Alteration | Relation to| Shape | | Internal [exture Mineralogy
natite formation wall rock structure {inches
(rm,11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Per- | Size | Per- | Size | Per- | Size | Per— | Size | Per— | Size | Per- | Size | Per- | Size | Mineral Por- | Size Mineral |Per— Size
| cent(inched)cent{nches] cen{{nches) cen{{aches) cent {inchepkenf jnches) cont {inched) cent cent |(inches)
e-gr Not exposed.| Leaticulay.Vall 1% 10 20 <1 Trace :
e ’:ruut:h.‘ e 8 Ooro:o“ 1 -/2 Ig 25 30 <y Columbi te~
i ! tantalite. 1 crystal.
26 Hornblende gneigs. do. Oval. {lWall sone. |1/8=-1/M4 3 25 3 Trace|
. v . | Geore. 3- 2 30 45 1
268 Hornblende gneigs do, L‘ntioului . Ome unit{ 1/4 67 3 30 <3
and ﬂnn—aduﬁd
granite.
269 Pine-grained do, do, do. 1/4% 61 4 35 <1
granite. I
270 Hornblends gneids. None. 1rn¢uu-1'\ l.lcl"ug 31 | W 25 3 1
| lager.
= nim'i:' 6 25 us <1 |12 Beryl. 1 |erystalll by 5
layer. i
s Wootwall | 116 | &1 3 15 1 <1
|1ayer.
! oesad
2n Tonalite. do. Lenticulad. One unit] 3/h ho 35 25 <1 Trace,
\ e
2712 Hornblende gneids. do. Irregulary | do. 1/8 80 5 15 <1 <1 3
i e
273 do. do. do.  (Wall sone. | 1/8 76 8 15 1 Trace p=
. iCore pods. | 2 ko 25 35 <1
|
27 do. Crosscutting,Leanticula: "\Indu 3/4 45 (1/8-1/4 30 | 14 25 <1 Trace Martite. [Trace. 1/2
branching. | wall
layer.
p.\.; vall |1/16 | 81 3 15 1 <1
layer.
re. 2 25 40 35 <1 . .
!
2715 do. Irregular. Inlul sone.1/8-1/k 3: ; 3 35 L
Core pods. | 2 20 3% 1
276 do. None. Lohtimu'-(hk unit. | 1/4 ™ 5 20 1
branching. i
217 l’!ornblmdc goelep do. Crosscutting| Irregular. Wall sond.l/8-1/% T1 8 20 1
and granite. GOore. 2 30 54 15 1
278 do. do, Lenticular. One unit. 1/4 64 3 21 2 Trace.
279 Horndl ende ‘n.ilr. Lenticulart Wall sond. 1/4 65 15 20 <1 Trace. Biotite. [Trace.
branching. | Beryl. 35 [crystald.1/8-3/8
Gore. | 3 30 1/8-1/% 30 39 1 [1/%3/4 <1 Gahnite. |Trace. | 1/6Y
Samarskite(?) 1 criystal.l/d
280 do. Lenticular, Onp unit. 1/8 i3} 12 15 <) Trace Martite. [Trace.
281 do. do. 'do. 1/8 75 10 15 Trace. Trace. Beryl. 3 [crystald.l/8-1/Y4
282 do. Lenticulart | do. 1/% 20 15 Trace. Trace Blotite. [Trace.
branchingl |
263 do. Fot exposed.lenticular,  do.  |1/2=3/M 15 (3-6 25 <1 <1 Beryl. 1|erystal| 1/h




Table 20.--Mineralogy of pegmatites --Continued.

Wall rock Pegmatite
Number and
name of peg~ Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
natite formation wall rock structure {inches
(P.11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
[
Per— | Size | Per- | Size | Per— | Size | Per~ | Size | Per- | Size | Per~ | Size | Por- | Size | Mineral Per- | Size Mineral |Per- ! Sihn
cent [incheskent {incheskent (inches)kent (inched)kent (incheplent [incheplent {inches cent cent ;(inc os8)
| =)
[
284 Pine-grained | Nons. Lenticulat.One unit.| 1/8 170 & 2 Trace, |
3 granite.,
285 do. do, Conformable. do, do. 1/8 10 15 15 <1
: 286 do. do. do. 1/2 55 2 20 <1 Tracel !
: 287 Hornblende gneigs. Lenticulaf- do. 1/4 75 15 10 Trase. Trace,
branching.
4 4 <1 1| orystal.
288 do. Not exposed.| Lenticulas .V;ﬂ'fono ;/ 123 <13. eg 5 Soryl.  Floryetald, 1
289 do. do. do. Wall sone) 1/2 | b2 » |2-1 30 3 Trace 1|crystdl.
Core. 1-1/2 | “60 5 35 <1 1lerystal. Beryl. 1 prystal. 2 I
; Columbi te-| !
| tantalite. 1 crystal. i
i |
290 Hornblende gneiss None. Lenticularn- Hanging | 1/8 79 2 15 4 Trace | Blotite. [Prace. |
3 and granite, branching. wall |
% layer. | |
g Center 4 -6 20 50 30 <1 Trace !Tma. Beryl. 1 prystal, }
layer.
Footwall 3/u 37 u2 20 1 Trace Biotite. [race. }
layer. | Columbite- |
i r | tantalite. 1 erylitll. ;
| | | Monazite. [l cryltT.
| !
291 [Pine-grained Crosscutting,Lenticular, One unit.| 1/2 55 20 25 =<1 Trace, | ’ ‘ !
1 | | |
granite, I | |
|
292 [Tonallte. do. Lenticulart Hanging | 3/4 54 25 20 1 |
5 branching, wall |
layer. I
4 ; Pootwall 1/16 | 86 3 10 1 |
Y X layer, | |
= 293 do. Oval. ¥all zone. | 1/8 78 2 20 <1
: Core. 3 15 42 u2 b
294 Hornblende gneiss. Irregular.| One unit.| 1/8 66 3 30 1
295 do, None. do, do. /4 70 10 20 <1 (Trace.
7 296 do, Not exposed. Leaticular|North and | 4 25 43 30 2
- south ends
Center 1/16 | 83 15 2 <1
] unit.
297 Hornblende gneiss Hone. frosscutting.lrregular, |Wall sone.| 1/2 ™ 5 20 1
and granite. Core. 6-8 1 43 43 <1
298 Hornblende gneisq. Not exposed. Lenticular, One unit.| 1/2 65 10 25 Trace.
299 fovered., do. fenticulary  do. 3/u 65 20 25 <1 Beryl. 8 crystalp. 1/16-
branching 1/4
300 Hornblende gneisg. do. do. do. 3/ 53 22 |36 25 <1 frace. do. 8| crystalp.l/k
Martita. |Trace. 1/8-1
301 do. do, rregular. do. 1/% 66 3 30 2 <1 Beryl. 2|crystals. 1/2
1 e s 1

Cleavelandite.




2able 20.--Mi. of tites~—~Contimued.

¥all rock 2 Peguatite
Fomber snd
name of peg- Type and Alteration | Relation te| Shape Internal kmur; Mineralogy
matite formation - wall rock ture (1nches,
(n.1r) Plagioclase | Perthite | Oraphic Quarts Musoovite | Garmet | Tourmaline | Iithium minerals Other minerals
granite
L 81 Por- | 81 P L Py LY Por- | 81 P 81 Mineral Por- | 81 Mineral |Per- 84
::: tache ‘,“-‘Jha::l)ont hed )c::; tnched) .’Lu::-.)o-n 1nches v)c::J’»l‘“" A cent = <5 cent (1nch%e)
Hornbdleade ide. Not exposed.|Lenticulas- VWall sonqd. 1/2 70 10 2 <1 Trace. Beryl. 2 erystalp.1/2-1
e bunu:i Core. |11/2 | 15 %0 L] <1
303 do, do. Leaticulas. Ome uwait, 1/8 L] 12 <1 <1
304 do. do. Oval. . /2 | sk 2 25 1 <1
305 [Hornblende gneiesp Fone. Irregular. Wall seme. 1/8 80 5 1 15 <1 <1 Beryl. 3|erystalp. 1/16
and fine-grained Chlorite. |Trace.
graai te. Core. v 7
306 ornbleade gneisp. [Sot exposed. Lenticular| Sast layer 1/% 10 3 2 3 [Frace <1
Onu':n!iy' Vest layer| 1-1/3 1% 1=3 15 1 1 <) Lepidolite| k=5 <1516- Microlite.|2 crystjls. 1/10|
Bo. 1/2
301 do, do, Irregular.| One wait, | 1/2 L 3 510 2 3 <1 rrm.
Opportuai ty
No. b
308
do, do. Lenticular,Wall sene.} 1/2 59 15 1020 25 1 [Trace.| Beryl. 1jcrystal
Core. 3 F Vg
309 de. de, Irregular.fanging wall 1/% 20 15 1 <1
layer.
Footwall
layer, |6 5 ™ >5% 0 <3
3o do. do. do. One wait. | 1/% 35 ug 5=10 0 1 5
m do. do, Leaticular| do. 3/% " 35 30 20 1 £1 . ‘ Beryl. 2 grystals| 1/b
2 do. do. Erregular. do, a3 25 54 5 20 1 ® e,
5n3 Granite gnelss. do, Pval. do, 15 (] 15 20 1
N4 Horablende gnelst do, * Lenticular{ do. 1 38 o 50 20 2
and granite gneiss.
315 Fonalite and grajite. Nome. (rosscutting.lenticulary do. 1/2-3/M 15 5 20 <1
‘dranching|
neé Ponalite. do. do. frregular. [Wall sone.| 1/% | 66 5 2 "
Core. ] 10 25 5 1 2 Beryl. 1|crystal| 3/4
37 S fot exposed. Lenticular] ¥all sone) 1‘&1/& 58 15 25 2 .
Sranching, Core. 15 3 ks 2
s do. do, Jenticular One unit. | 1/4 & 1 30 <1
319 Bornblende gneisd. do, do. do. 3/% W 30 2 6
320 do. do, ticula do. 1/2 61 1 35 3
branching.
2 Tonalite. None. (Qonformable. Lenticular. ¥all some. 1/8 70 30
Intermed=
fLate sone. | 1/2 8k 2 10 )
Oore. 100

1
c1 savelandite.




Table 20.--Mineralogy of pegmatites--Centinued.

¥all rock Pognatite
Funber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure(inches)
(P.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per~ | Size | Per— | Size | Per— | Size | Per- | Size | Per— | Sige | Per- | Siz Mineral Per- | Size Mineral |Per— Size
cent{inshes) Anches)cent (nched)cent (1nch t(incheq)cent (inched)cent (inches) cent |(1nches) cent [inches)
32 Fornblende gneiss. ot exposed.|Lenticular. One unit.l/4-1/2| 62 10 25 3
323 Tonali te. None. Crosscutting Oval. Wall zome. 1/2-3/4 69 10 20 1
Core. 2 4o 59 1
324 do. do. do. Irregular.| One unit. ' 1/4 68 10 20 2
325 do. do. do. do. do. n/s-1/4| 84 10 |1 5 1/%=1/p 12| 1/2| <1 Beryl. 1 prystal.
326 do. ot exposed. [Oval. do. 1 4o 4o 20 <1
327 do. do. do. do. 1/2 52 30 6 18 <1
328 do. do. Lenticularl do. 1/8 80 5 | 2 15
329 do. do. Lenticulart do. 1/4 54 30 6 15 1 <1
branching.
330 'Tonalite and finp- do. do, do. 1/% 19 20 1 Trace Beryl. 3 prystals 1/2
grained granite Biotite. | Trace.
Magnetite.| 2 crystals.
3R onalite. do. Lenticuler| do. 3/ s 3 25 <3
332 Fine-grained [Lenticulart do. 1/2 35 Yo 25 Tracq. Trace.
granite, branching|
333 Monalite. Mot exposed. [Lenticular| do. L/4-1/2| s0 30 20 <1 <1 Magnetite.| £1
33 Fornblende gniess None. Crosscutting.Irregular.| do, 1/16 13 7 20 Tracq. Trace do. Trace.
and granite.
M 1
335 Hornblende gneiss. Not exposed. [Lenticular| do. 1/8 75 10 15 [Trace.|
336 do. do. do. do, /% 55 25 20 <1 (Trace.| Beryl. 1|crystall 1/8&
337 Rornblende gneiss None. Crosscutting.|  do. do. /4 60 E 15 <1 <1
and granite.
338 Tonallte. Not exposed. [Lenticulart do. }/4-1/2| 55 20 25 <1 ffrace. Beryl., 2 prystals, 1/4
branching,
339 do. do. do. do. J4=1/2| 55 o] 20 <1 L!uu. Epidote. |Trace.
340 do. do. Lenticular(Wall sone.| 1/4 67 10 20 3 <1
Oore. § 10 5 84 1
341 do. frosscutting.Lenticular{ One unit.|1/8-1/4 63 15 22 <Y
branching
342 do. Not exposed.lenticular do. /&1/% | T0 10 20 <1 frace. Beryl. 2 ¢rystals| 1/b
343 do. do, do. do. 1/16 | 78 2 20 ace
3uy Fonalite and do, do. do, /8-1/% | 55 25 20 Tracel ..
granite.
345 do. Hone. ¢rosscutting.|Lenticulan- do, 1/8-1/4% 15 20 <1 o
branching.
346 do. do. tenticular] do.  /8-1/h 15 20 <1 .

e e



Zable 20.--Nineralogy of pegmatites —-Contimued.

¥all rock Pegnatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Mextur: Mineralogy
matite formation wall rock structure he!us
(n. 11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Per— | Size | Per—- | Size | Per— | Size | Per— | Size | Per— | Size | Per— | Size | Per- | Size | Mineral Per- | 51 Mineral
cent{inched)oant (1nched)cont (1nched)cent (1nchen)cent (1nches)cont { 10ched)cont |(1nches) cont [(incheq) RO [Fere iy B4A%)
347 Tonalite. Not exposed.|Lenticulage One unit| 1/4 60 20 20 Trace Trace - Beryl. 2 jerystald. 1/16
branching.
do. 1 ferystal) 1/M
3u8 do, do. do. do. 1/%1/2] %0 E>3 25 frace
349 do. do. Lenticulay. do. 1/2 4o 25 35 Trace|
350 Tonalite and do. do. do. 1/8-1/4 65 15 20 Trace. Trace Magnetite. | <1
granite.
% Granite. do. do. 1/8 65 15 20 Trace. Trace Biotite. [Trace.
[Magnetite. (Trace.
352 Tonalite and None. Lenticular do. 1/8-1/8% 55 30 15 Trace. Trace, do, <1
granite. ‘branching.| 5
353 do. do. Crosscut ting|Lenticula: do. 1/4 55 25 20 <1 Trace Blotite. |[Trace.
354 do, do, do. lenticulard  do. 1/8 10 15 15 Trace Trace do. fMrace. e
‘branching.| """'D
355 do. do. do. do. do. [1/2-3/4 58 F3 15 2 Trace ] |
35 do. Not exposed. do. do. /% 65 15 20 Trace. Trace. Biotite. [Trace.
Magnet!te. Trace.
Beryl. 3 [erystals.l/8-1/4
357 Tonall te. do. Irregular.VWall sone. | 1/64 | 85 15
Core. ) <1 100
358 Hornblende gneiss. do. Lenticular. One unit, 1/4 60 20 20 ace Trace Beryl. 10 jervstald.l/2-3/%
359 do. do. do. do. 1/4 60 20 20 <1 Trace do. 4 jerystalq. 1
Columbite-
tantalite. 1 crystal. < 1/4
360 Coarse-grained None. Irregular. do. 3/% b5 4o 15 Trace. [Blotite. [Trace.
granite. Beryl. 1 jcrystal. 1/2
361 Tonallte. t exposed. [Lenticulart do. L/2=3/4| U5 30 25 <1 Trace,
r' branching.
362 do. de, Lenticularl do. /4 65 15 20 <3 Trace
363 do. do. Len$iculare do. 1/2 55 5 20 s ¢ Trace Beryl. U4 drystals, 1/2
branching,
364 do. do. Lenticular} do. fi/Me1/2| 50 25 2 <1 Trace do, 10 drystals.1/8-1/4
365 do. o, do. do, /% 60 20 20 <1 Trace. do. 1 drystal.|1/4
366 do. do. Lenticulary do. n/s-1/4! 72 8 20 <32 <1 do. 6 drystals. 1/8-1
branching
X 367 do, do, do, do, R/v-1/2| 53 25 20 2 Trace do. 1 lerystal. /4
368 Ponalite. do. do. do. 1/8 72 3 25 Prace Trace
369 do. do. [Lenticular} do. /% 65 15 20 Prace Trace
370 do. do. do. d0. p/s-1/4| 69 10 - 20 £ Trace




Table 20 .~-Niner of tites ~Continued.

¥all rock Pagnatite
Munber and
Epacy name of peg- Type and Alteration | Relation to| Shape Internal Ium‘ Mineralogy
7 matite formation vall rock o {1nches
0 (n.11) Plagioclase | Perthite | Oraphiec Quarts Muscovite | Garnet Tourmaline Lithiun minerals Other minerals
Fars granite
P Size | P 81 81 81,
o T e T g A ey F P PP FE P S v P e oy A
n Tonalite. Not expossd.|Lentioulas. One unit|1l/S-1/N 64 15 20 1 <1
372 do. do. do. do. [1/8=1/M 67 12 20 1 Trace
b15) do. do. do, do. 1/%=1/20 5% 25 20 1 <1
™ do. do. do. do. 1/8 10 5 25 Tra.
315 do. do. Lenticulag- - do. [1/8=1/M TO 10 20 <1 Trace|
- branching.
376 do. do. Lenticulay. do. /4 %0 » 20 <1 Trace
b 144 do. do. do. do. [1/8=1/M T0 10 20 <1 frace, Beryl. 1[crystal] 1/4
378 do, do. do, do, 1/% 5 2 2 <1 1 d. 9|orystald. 1/b
319 Tonalite and do. do, do. 1/8 5] 5 2 <1 <1 do. 1lerystal{ 1/16
fine-grained
granite.
380 Tonalite. do. Lenticulaz- do. 1/% 68 12 20 Tracel
dranching
38 do. do. Lenticulas. de. /% 65 15 20 Trace frace,
382 do, do. Lenticulaz- do. [1/8-1/W 70 10 2 <1 <1 Beryl. N|orystalq. 3/%
imehhq
Ay 383 do. do. do. do. [1/8=2/M 65 15 20 <1 <1 Nartite. |frace,
E 384 do, do, do. do. |1/%=1/2 60 20 20 <1 <1 Beryl. 1|crystal{ 1/2
385 do. do. Lenticulag. do, 6-8 1 53 33 o Trac Blotite. [Trace.
Columbites
tantalite{ 2 crysfals. 1/2
: 386 do. do. do. do. /s | 12 s 2 <1 Trace,
387 Coarse-grained | None. do. do. 1/ 60 25 15 <i
granite.
388 do, do. do. do. 1/8 % 10 15 <1
389 Tonalite. do. Cr ing|Lenticula: do. 1/8 3 1 20 Trace
oo 5 branching.
Tonalite and 0,
et Lenticulas. do. [1/8=1/W 70 10 20 <1 <1 Boryl. 1 ¢rystal.| 2/%
i 39 Tonalite. do, cr ttingLenticulan-Vall sone < 1/64 [ 75 v 25 or
= branching. Core. 48 15 85 Trace)
g 392 Covered. Not exposed.| do.  [one wmit. [1-2 % " 20 <1 Trace|
) 393 do. | ao. Oval. dG0. |1 o » 25 <1
394 do. do. Irregular.| do. % | 63 7 25 5 Trace
& 395 do. do. Lenticular. do. [1/8=1/4| 57 15 25 3

981




2able 20.--Nin of tites—~Continued.

Wall rock Mlh
Bamber and
nane of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure (inches)
(n.11) Plagioclase | Perthite ﬂulw. Quarts Muscovite Garnet !wnu;no Lithium minerals Other minerals
q te
P 81, P 84 P.PJ 81 Per— | Sige | Per- | Sigze | Por— | Sige | Por- | 8igze | Nineral Por-Jlllo Mineral |Per- 84,
ot inche ; incheq)oant (1ncheq Joant (inched)sent (1nchyegent {incheslent cent (1nches) cent (t-a':-)
396 Covered. Not exposed.|Lenticulas- One unit/ 1-2 49 % v 10 ¥
branching.
397 do. do. Lenticulad. do. 1/8-1/% 70 5 25 [Trace Trace
398 do, do. do, do. 1-2 38 5 20 15 2
399 do. do. Irregular. do. 1-2 50 3 v d 20 &1 Trace Bletite. <1
400 do. do, Lenticulay. do. 3/% 50 30 20 <1 Trace.
ko1 do, do, Irregular) de. [1/8-1/%| T0 10 2 Blotite. [Prace.
Magnetite.Frace.
wo2 do. do. Lenticular. de. 3/ L s 15 race. Trace,
403 do. do. do. do, 3/% 50 35 15 <1 Trace
Lok do. do. do. do. 3/h b5 25 <1 Trace faia
405 Tonalite. None. Lenticular: do. 3/ 55 15 30 (=)
branching. :
406 do, do. Leaticular. do. 1/2 ur 3 | 6 2 3 ~
o7 [Hornblende gneis. do. do, do, 3/8 50 2 | b 30 <1
BoE do. do, Lenticulart do. 1/2 60 10 3 <1
branching.
ko9 do. do. [Lenticular, do. 3/8 T0 30 <1
10 do. do. do. Vall some. |1/8 85 15
Core. 5 15 | & 85 <1
m Ruartsite. do. do. ¥all sone. (1/% 85 15 <
Core. 6 30 39 | 410 30 1
Beryl. 0.3
W2 Fornblende gaeisy. do. do, pne wmit. (3 53 1/8 | 35 |10 10 2
w3 do. do. do. ¥all zome. |1/8 72 hz 15 8
Core. 6 15 4o <1 Bervl. £0.05
s do. do, do. pne unit. (1/2 10 2 35 1
w15 do. do. do. do. 1 51 |3 35 Q|3
wué do. do. do. do 3/8 55 35 10 <1 |trace. Beryl. U prystals. 3/b
w7 do. do. frregular.|¥all zone.|1/8 5 5 3 5 do. 1 prystal.| 3/4
Core. 3 3; ¥ | W6 2 5 do. 0.2 1’3—2
s do. do. Lenticular{ One unit.| 1/4 61 15 2 13 do. 1 prystal.| 1/4
419 do. do. Lenticular{ do. 1/2 % 15 10 <1 Mrace.
dranching|
420 do. do, Lenticular{ do. 3/8 il 10 15 Trace Boryl. 2 prystals, 1/4
w21
Ben-Xauf Fo.|4 do. do. do. do. 1/2 by 2 35 4



Table 20.--Mineralogy of pegmatites--Continued.

Wall rock Pegmatite
Number and
nane of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
natite formation wall rock structure (1nches)
(n,I) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
grani te
Por— | Size | Per~ | Size | Per— | Size | Por— | Size | Per- | Size | Per~ | Size | Por- | Size | Mineral Per- | S1 Mineral
cent | (inchqapunt {incheg)kent (incheg)cent (1ncheg)kent (inches)cent {inchedkent cane""‘,"." i :3 “‘%"'.')
422
Ben-Kauf Nojl Tonalite. Not exposed.Lenticular{Hanging 3 22 35 35 g
branching.wall i
layer.
Central 1/2 15 15 2 Lepldolitd. 2 Microlite. 0.01
unit. A Apatite. ) crystal. 1/b
[Pootwall /4 50 2 o g
layer.
k23 Hornblende gneigs. do. Lenticulad. One unit| 1/2 g 35 15 1
L2y
Bazooka Tonalite. do. do.  [Wall sonme.| 1/2 :u 10 Lepidolitd. 8
Core. 1-2 15 85
do. " 120 60 Lepidolite, 2 Microlite, 1 crystal.
Spodumene.| 12
Amblygonite. 6
k25 Horndlende gneids. do, do. One unit. [ 1/4 60 15 25 Beryl. 3 [crystalq. 3/4
u26 do. do. do. do, 3/8 sé | 1/8| 10| ¥ 35 1
u27 do. do. do. do. 1 3 4o 30
428 do, do. do. do. 1 3 ko 3 <1 Beryl. 2 |crystalq. 1/2
429 do. do. do, do. 1/2 10 15 | 8 15 <1
430 Horndlende gneise. do. Oval, One unit. | 1/2 55 |<1/8| 20 | 2 25 Trace
43 do. do. Lenticulan- Hanging | 4 30 us 25 <1 Beryl.  K0.05 1
branching. wall
layer.
Pootwall [1/%-1/2| 65 20 15 Trace.
g layer.
432 do. do. do. rder song. 1/8 B: 5 3 Beryl. 0.1 1/4-3/4
ng valll 2 30 20 4 Trace do. 0.05 [1/%3/4
layer.
Pootwall 1/% 62 | 1/8 2 35 1 do. 1 crystal.
layer.
433 do. None. Conformabl e, |Lenticular.Hanging 1/2 by 20 y 35 1 Trace. do. <0.05| 1-1/2
wall -
layer.
Footwall 1/8 6 35 1
layer.
434 do. Not exposed. do. One unit. [ 1/4 5% 8 35 3 | s Beryl. 1 [crystal] 6
435 o, do. do. nml ng vall 1 %o 35 15 2 do. U4 [crystald.
- ayer.
Footwall 1/8 65 3» <1
layer.
436 do. do. do. Wall sone, | 1/M4 65 | 1/8| 5| 3 30 <1
Core. ) 5 80 15 <3 Beryl. 1(crystal] 1
437 do, do, do, One unit. [ 1/4 4 | 1/8| 20 | & 32 2 do. 1|crystal| 1/2
438 do. do. do. do. /% 55 | 1/8| 15 | 6 3 <1 do. 1lerystal] 3/4

881

W s e

1 esavelandite.



Table 20.--Nineralogy of pegmatites--Continued.

Wall rock .Pegmatite
Murber and
nane of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure(flaches)
(n. 11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
grani te
Por— | Size | Per— | Sizo | Per— | S8ize | Per— | Size | Per— | Size | Per- | Size | Por~ | Size | Mineral Per- | Size Mineral |Per— ms&u
cent |[(1ncheppent(inches)cent [inchespent(/inches)cent(/inched)cent(/inched)cent(/inches cent [inches) cent inches)
439 |[Hornblende gneisp. Not exposed. [Lenticular|One unit. | 1/k 55 15 30 <1 Beryl. 2 grystals|, 1/4
k4o do. do. Oval. Hanging wall 3 25 W |12 25 10 do. 2 trystals
layer. Apalite. |Trace.
Pootwall /% 52 15 26 7
layer.
"1 do. do. Irregular.|¥all sone.| 1/4 65 3 |1 5 Tracd.
Core. g-12 2 8 90
2 do. do. Lenticular, One unit.| 1/8 b5 15 35 5
uu3 do. do. do. do. 1/8 38 35 25 2
gl do. do. do. do, /4 50 | 1/8| 15 35
ks do. do. do. do. 8 35| 1/8| 5 60 |1
446 do. do, do. do. /% 53 1/8 7 2 4o 1 <1 Trace
U4y do. do. do. do. 1/4 uo 35 o] <1
g do. do. do. do. 1/4 58 2 ")
uug do. do. Irregular. do, 1 w | 1/ 51| 2 |2 Trace 1
us50 do, do. Lenticular. do. 1 3| 1/h <l S S
451 do. do. do, do, 1 4o b | & |510 20
452 do, None. Crosscutting/Lenticular- West 46 1"5 52 3 <1 <1 Ourved <1
Brown Derby branchingl, branch lepidolite.
Fo. 1 wall zone.
Ruarts-
£leaveland-
ite pegma~|
tite.
West branch 1/8-1/8% 86 [1/8-1/h 5| 1/8 <1 [1/%1/2 <1|1/%=1/R Gahaite. 1 1/16
Core. Biotite. 4 1/16
bite- Monasite. | 2.2 [/4-1-1/2
monasite- Colunbite-
columbite tantalite. 1.4 Q/4-21
pognatite. Pluorite. [race.
Betafite. [race.
Hanging wall 12 30 ko 20 10 Tracq. Beryl. 0.1 N/2 vy 1/4
layer. 2bvy 2
. Perthite~
aldbite~
quartz peg-|
matite.
1
Hanging wall. 2u 25 0
Ginete vodl T Lepidolite. 5 | 3-4
1 y
bn::d lepifi- 4-5 Ul 4o <1 <1[1/2-3 Curved lepifi- 15 (1/4=2 | Topas. % g
olite layef. olite. Apatite. 5 orystalls. 1/4
Lepidolite-| 1 ‘h] 15 Lepidolite.| 40 [1/32-1/8 Microlitd. 0.35 1/514-2/3
piorolite Topas. 2
Beryl. 1 crystall, 1/2

1Cleavelundite.

we s e




Table 20.--Mineralogy of pegmatites--Continued.

¥all rock Pegnatite
Bamber and
name of peg- Type and Alteration | Relation to| Shape Internal [Fexture Mineralogy
matite formation wall rock structure ({aches)
(Mn.11) Plagioclase | Perthite | Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
grani te
Por- | Size | Per- | Size | Por~ | Size | Per— | Size | Per- | S8ize | Per- | Sige | Por- | S1ze | Nineral Per- | Size Mineral |Per- Size
cent{inch t (inched)cent (inched)cent {inches)cent (1nches)cent (inched)cent (inche: cent |(inched) cent [inches)
us2 Horndlende gneiss. None. Crosscutting|Lenticulan- Quarts~ | U=6 1z 1/2-3 55 | 1=10 | 1 [1/2=14 <1 Lepidolite. 10 | 1-7 Topas. 10 Up to 7
Brown Derby branching.cleave- across
Bo. 1--(Cos- landite- by b2
tinued) Hepidolite long.
topaz layen. Beryl. ¢C.1 1=k
boo‘van /% 90 g ace, <1 2 Biotite. | Trace. |
layer. l
Albite peg-
matite,
453 do, do. do. Lenticular.¥Wall sone.l/4=1/2( 62 30 : <1 Blctite. 1
Brown Derby Topas. <1
¥o. 2 Gore. 1 153 %0 <1 1 Lepidolite, § do. 11 | g
Microlite. 1 crysthl.
| |
L5k do, do, do, Leaticulart Nortk end.12-24 | 10 ™ |12-24 75 15 1 ] | “ !
Brown Derby branching South end fI/2-3/4| 37 2 55 |12 | 4 |13 | <1 <1 Blotite. | 2 i :
No. 3 wall gone., ! Beryl. 2 uryltulL 1/2 !
Bouth end | 5~6 lyy 1 38 3 <1 Leptdolite) 7 . Topar. <l [ ‘
core. ‘ Microlite.| Trace. |
| Columbite- !
| tantalite. 1 crysksl.
. Beryl. 4 prystals. 1-3
u55 [Horndlende gneisp do. do, Lenticular, Southern | 1/8 82 10 8 <1 <1 i ‘
Brown Derbdy | and biotite pnd northerp 3 | i
Dike No. 4 | schiet. pnds. | !
Southern Pu-36 10 80 10 ace | Beryl. 3! crystals. 3-12
part core. |
Central  pi-36 5 95 i
pection.
|
us6 [Hornblende gneiss. Mot exposed. do. ¥all sone. | 1/2 122 20 15 <1 <1
Brown Derdy Core. 8 b5 1 Microlite,|1 crystpl. 1/4
Dike No. 5
us7 do., do. Lenticulart Wall sonel 1/4 12 5 20 <1 <1 Curved 3 Beryl. 1|crystal, 1/4
Brown Derdy ‘branching| 1 lepidolite.
Dike No. 6 Core. 3 64 5 30 5 <1 Curved 1
lepidelite
usg do, do. Lenticular| Hanging 6 10 70 [Up to 20 'Y Beryl. 1|crystall 2
Brown Derbdy $ wall layer 18
Dike No. 7 Footwall /4 68 10 20 2 <1
layer.
us9 Hornblende gneisy None. frosscutting.fenticulart Vall sone| 3 b2 35 (w12 | 2 20 3 <1 Trace, Gahnite. frace.
Brown Derdy hnd biotite schigt. branching. Beryl. M ¢rystals| 1/4-7
Dike No, § Pod. v [le7 20 1 Lepldolite) 2 Topas. 10
460 Plotite schist. do. do. penticular{ One unit.| 2 us W “2 to 10 1
Brown Derby
Dike No. 9
61 Botite schist do, do. Lenticular{ do. 3 L 35 |Up to 20 1 Trace. Trace| Beryl. 8|crystalp. 1/2-3
Brown Derdy |and horndlende br 12
Dike No. 10 | gneiss.
w62 Fornblende gnelsd. do. Coanformable.Lenticular] ¥all sone1/8-1/W T1 5 20 2 2 |1/16 |<1 }/%1/3 Blotite. <X
; Core. 3 192 [ <1 <1 <1 Lepidolite| <1 1/16-3
Microlite.|5 crystals.1/8-1

‘cu-nx-u te.



Table --Mineralogy of tites —Continued.
Wall rock Pognatite
Number and
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure
(Pl.11) Plagioclase | Perthite Graphic Quartsz Muscovite Garnet Tourmaline Lithium minerals Other minerals
grani te
Per- | Size P.PJ Size | Per— | Size | Per— | Size | Per- | Size | Per— | Size | Per— | Size | Mineral Por- | Size Mineral |Per- luo
cent{inched)cent (1nched)cent ([incheq)cent {inched)cent (1nched)cent (incheg)cent (inches) cent ({inches) cent (inches)
463 [Horndlende gneisp. INot exposed. |Lenticular, Banging 3 25 52 20 3 <1 Beryl. 1 ¢ryetal.| 1/4
wall layer.
Footwall 1/% n 8 20 1 <1
layer.
e do. do. do. ¥all sone.|1/4-1/3 U5 10 ko 5
Core. 7 2 10 55 25 5 Biotite. <1
465 do. do, do,  Vall sone. | 1/4 70 15 |Up to| 15 <1 do. Trace.
Core. 12 5 20 3 14
466 do. do. do. One unit. 1/2 | 65 20 15
467 do, None. do. Hanging Y 30 4o 30 <1 Trace.|
yall layer.
Footwall 1/4 | 65 15 20
layer,
Fracture 100
f1lling.
u6s Coarse-grained do. do. Vall zone. |3/U4-1 3 14 30 20
granite. Core. 3=k 60 ko <1
u6g do. do. do. Gne unit. [/k=1 3 12 25 Trace. Trace.| Biotite. |Trace.
470 do. do. do. -2 | 5 75 2 <1
¥n do. Lenticulart do. Ju=1/2| 25 49 10-15 25 1
branching,
472 do. None do, do. 2-3 4 69 30 25 2 Trace.
473 do. ? g Lenticular do. 344 30 uy 25 25 1 Trace.
L4 do. None. Lenticulart do. 3/4 3 n 20 <1 Mrace
branching
L7 do. do, Lenticular do. 1-2 1 78 20 20 1
476 do. do. Lenticulart do. 1-1/3 2 78 30 20 Trace| Trace. Biotite. |[Trace.
branching
77 do. do. do. do. 1/4-1/2 50 25 25 <1 Rrace. Beryl. 21|crystal$.l/8-1/2
Magnetite. <1l
478 do, do, Lenticular do. 3=k 1 73 90 25 1
479 do. Lenticular4 do. 1 2 Tt 50 20 1 Trace.
branching
Lgo do. lenticular do, 1-2 5 5 70 20 Trace, Magnetite. |Trace.
481 do. do. do. 1-2 2 18 60 20 <3 Tracel
ug2 do. do. do. 1-2 g 19 75 20 <1
483 do. do, do. 1/2=3/4{15 65 30 20 Trace Beryl. 1|crystal{ 1/4
Biotite. Trace.
Lgy do. None. do, Wall zone. | 1-2 2 78 90 4 20 | 1/8 Magnetite. [Trace.
Core. 3 30 70

we s e



Table 20.--Nineralogy of pegmatites--Continued.

Vall rock Pogmatite
Funber and
nane of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure(finches)
(n. 1) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | Sige | Per— | Size | Per- | Size | Per- | Size | Per- Lstu Por- | 8ize | Mineral Per- | Size Hineral |Per- ‘ Size
cent{{inches) cent [incheplent {inchespent(iinches)cent (imJ-lmt( nches)cent [ inchep) cent cent |(inches)
ugs Coarse-grained | None. Lenticulad. Main unif. 34 | 5 15 85 20 Biotite. | Trace.
granite. [Practure
f111ing. 6 v v
486 do. do. Leaticulan- Main unif. z—h 5 75 85 20 Trace Trace Biotite. | Trace.
branching. Fracturgq Trace 5 95 Trace do, Trace.
filling.
kg7 do. Oval.  [one wnit. | 3% | 10 10 70 2
ugs do. Lenticular. Main unif. z—h 15 T0 80 15 Trace. Trace Trace
Fracture
. £1111ng, v 4
us9 do. None. Lenticular- One unit, 4 3 82 90 15 Trace Magnetite. Trace. f
dranching. Biotite. | Trace. ;
490 do. Lentioular|. do. 3 3 b4 90 20 Magnetite.| Trace. !
491 do. do. do. 3 2 7. 95 20 Trace do, Trace. "
g2 do. Lenticulart Main unit. 3=4 | 1 9 95 20 do. <1 Rp
branching, Fracture | 5-6 35 65 ! 3
f111ing. e
| <
493 do. None. do. One unit. | 4=5 Trace, 80 95 20 Trace MNagnetite.| Trace. - t@
B9l do. do. do. do. ) 3 7 95 20 Trace Biotite. |Trace. ' ‘v
Magnetite.| Trace.
Lgs5 do do. do. 1 5 15 [ 20 <1 Biotite. |Trace.
ug6 do, None. doy do. b 15 55 v 3
ugy do. do. Irregular. do. 3 10 65 7 25 Trace
Log do. None. : do. Main unit.| 1=2 |35 35 v 30
Fracture : 100
filling.
499 do, Lenticular| One unit.| § 23 uy o 30 frace.
500 do. Lenticulary do, 2 30 Ls v 25 Trace.
branching|
501 do. Lenticular do, 5 [ 50 o 30 2
502 do. do. ¥all gone.| 1/M 10 6 & 30 Trace.
Cors. ( 100
503 do. Lenticularr One unit.| 6 7 65 | Up to 25 3 |3
‘branching, 12
504 do, {Oval, Main unit, 2 3 4 |Up v 25 5
Practure r 3 100
f1lling.
505 do. Irregular. Main unit.| 2 30 5 4 | W 25
+ Fracture 1 100
f1lling.




Table 20.--Mineralogy of pegmatites--Coatinued.

Wall rock Pegnatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal Mexture Mineralogy
matite formation wall rock structure {inches)
(F.11) Flagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Per— | Size | Per- | S8ize Pu-Jllu Por— | Size | Por- | Size | Per— | Sige | Per- | S1ze | Mineral Por- | Size Mineral |Per- Size
cent {incheq)oent {incheq)cent (inched)ent {inched)oent {inches)eent {inches)kent {inched) cent (inches) cent [inches)
506 Coarse-grained | None. Lenticulax- One wnit] 4 15 55 85 30 [Trace Trace
granite. branching.
507 do. do. Oval. n unit. [ 2 20 55 80 25 <1
ture ? 100
f1lling.
508 do. do. Irregular. Main unit. 1-2 20 60 20 Lhm
Fracture
filling. | 7 100
509 do. do. do. Main unit) 1/2 %0 30 v 30
Fracture ? 100 <1 Trace
f1lling.
510 do. Not exposed. |Lenticular. Main uni§. 1/% 70 5 25
Fracture ? 100
£1lling.
511 do. None. 4. |Matn uwmit)1/2-1 | 3 %0 v 30 bk
Fracture 6 10 90 )
f1lling. -
512 do. do, Irregular.| One umit. 1/2 30 39 50 30 1 w
513 de. Mot exposed. do. do. 1/4 33 35 50 | 1/2| 30 2
514 rodlende gneisp do, Lentiuclar, do. 4 15 50 85 35
and granite.
515 rnblende gnelsy. do. Irregular. do. 4 15 50 85 35
516 orndblende gneisp do. Lenticular| do. 2 n 35 v 30 1
and granite.
517 Eornblende gneiss. do, Irregular.| Main unit| 2-3 5 25 30 <1
Fracture * 100
filling.
518 do, do, do. One unit.| 1=2 2 50 (/] 30
519 . do. Lenticular| do. /% | 55 15 30 Blotite. |Trace.
520 do. do. Irreguler.|Wall some.| 1/% | 50 20 v 30 Trace. Trace.|
Cors. 6 10 90
521 do. do, Lenticular| One unit.| 1/4 65 5 30
522 do. do. do. do. 3/8 &0 20
523 do, do. Lenticulary do. 2 50 30 |Up to| v 20
branching 2
524 do, do, Lenticular{ Wall zone| 3/4 10 65 v 25
Core. v v
525 do. do. do. One unit.| 1/% 57 25 18
526 Dacite. None. do. do. /4 55 20 Ungo 25 <1




Table 20.--Mineralogy of tites --Contimued.
¥all rock Pogmatite
Runber and
nane of peg~ Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure (1nches)
(. 11) FPlagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiunm minerals Other minerals
granite
Por- | Size | Por- | Size | Per- | Size | Per- | Size | Per- | Size | Per- | Sige | Por— | Size | Mineral Per- | Size Mineral |Per- Size
cent (incheq)oent {inched)cent (inches)cent (inched)cent (inches)cont (inches kent (1inched) cent (inches) cent (inches)
5271 Dascite. None. Lenticulad. One unit| 1-1/2 | 20 50 30
528 Hornblende gneigs. Wot exposed.|Oval. do. 1/ 65 25 | 3/% 10 <1
529 do. do. Lenticulad. do. 4 v 85 v
530 Hornblende gneiss do. Lenticular- Main uniy, 1-2 20 s 35
and granite. branching. Fracture ? 100
f11ling. %
531 Coarse-grained do. Irregular. One untt) 1 £ 4o 35
granite.
532 do. do, Lenticular. Main uniy. 1/4 50 25 | Up tq Fl Trace.
2
FPracture ? 100
£11ling.
533 Daci te. None. do. ¥all sone. 1/4 53 2 Up‘.|e 20 2 |3/
Core. ? 100
534 Hornblende gneisp. do. Irregular.| Wall zone.]/8-1/4| 58 15 25 2
Core. 12 1 62 30 1 Beryl. 1 crystall. 4
Practure 1 62 3 1
filling.
535 Tonalite. do, do, Wall sone. /8-1/4 161 10 25~ 4 Trace. <1 Lepidolite|Trace. Beryl. <.05|0.6-1.1
Brown Derdy t dia 4 35 4 55 1 <1l[Up to| <1 do. Apatite. |Trace. |, 1/2
¥o. 5 sone. 1=1/2 Columbite-
tantalite.|1 crysthl.l/6k
by 3/4
Microlite. 13 crystals.l/8-
v
Topaz. <1 6
Beryl. 0.1 f/2-3=1/2
| Core 6 20 39 4o ; Lepidolite{Trace. Columbite-
tantalite.p crystals. 1/16-|
1-1/2
Beryl. 1 prystal./l by 6
536 Hornblende gnelss. do. do.  |Wall zone.}l/4-1/2| U5 10 [Up to 4o 5
2
Core. 2u-36 | 10 /% | 55 25 5 Biotite. 5 8
Fracture Fl 75
f11ling.
537 do. Not exposed. do, Wall zone.| 1/4 58 5 35 2
Core. &10 | 10 65 20 5 Beryl. 0.3 [1/4%3
538 do. do. do.  |Wall zome.| 1/4 | &7 10 npsso 25 5
Cors. [} 15 32 50 3 /% Beryl. 0.5 |1/64=6
539 do, & do. Lenticular| Hanging 6 8 80 12
wall layer
Footwall 1/8 7 20 "
layer.
540 do, do. do.  [Ome unit. /% 1/8 | 15 Upuio 2 | 1/8| 3 /%
1 e s me

Cleavelandite.
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Table 20.--Mineralogy of pegmatites—Continued.

¥Wall rock Pegmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture . Mineralogy
llut! formation wall rock structure ({inches)
(r. 1) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per— | Size | Per- | Size | Per- | Size | Per— | Size | Per- | Size PGFJ Size | Mineral Per—- | Size Mineral |Per— Size
cent({inches)cent (inched)cent(inched)cent(inches)cent(incheg)cent {incheq)cent (inches) cent(finches) cent (inches)
541 Hornblende gneiss. None. Lenticular. Wall sond. 1/4 60 10 25 5 <1
Core. 6 5 25 70 Beryl. Beveral | 3/b
pleces.
542 do. Fot exposed.|Irregular. Wall zeme. 1/4 60 30 10 <1
Core. (3 53 5 92 <1
543 do. do. do. Wall sone. | 1/2 55 10 30 5 Beryl. 1 prystal.| 1-1/2
Core. t 100
sl do. do. LenticulariOne unit, | 1/8 68 10 20 2
545 do. do. do. Wall zone.l/8-1/4| 69 10 20 1 <1
Core. 1 20 4g 30 2
546 do. do. do. Wall zone. 1/4 | 55 25 20 <1
Core. 5 5 3 92 <1 Biotite. |Trace.
547 do, do. do. One unit, 6 25 30 43 2
5ug do. None. Crosscutting/Lenticulart Hanging 10 15 50 33 2 Beryl. 3 prystals| 3=k
branchingiwall layer|,
Footwall 1/8 7 3 3
layer.
onsolidated,1/U= 63 15 20 2
1/2
549 do. Lenticular, Wall szone. 1/4 58 15 25 2
Core. 8 10 E-4) 66 4
550 do. Not exposed. |Irregular. One unit. |1/ 53 1/8 | 20 25 2 Monasite. | crystal. 3/k
551 do. do. Lenticular, do. 1/2 54 25 npsn 20 1 Beryl. U4 crystalp. 1/2
552 do. . do, do. do. 1/8 60 10 30 <1
553 do. do. do. Wall zone.|1/8 70 15 1 1
Core. ?
554 do. do. do, One unit. ff2-3/4| 50 1/8 | 25 |Up to 25 <1
8
555 do. do. do, Hanging wall & 25 60 15 <1 Trace.
layer.
Footwall 1/8 70 15 15
layer.
556 do, Irregular.|Main unit.| 1/4 70 15 2 15
Practure
f111ing. | 2 20 55 | Up to 25
5
557 do. Lenticular| Wall zone,1/4=1/3 U9 20 |Up to 30 1
Core. 8 10 60 | 5 30
558 do. Fot exposed. [Lenticulart Main unit|1/8-1/4 59 20 |Up to 20 1 (Trace
branching| Fracture 5
filling.| 6-12 5 6l 30 1
559 do. do. Lenticular| Main unit| 1/4 1/8| 6 |Up to y 1/
s / 65 / 1 25 /
£111ing. y v v

o v mo




Table 20.--Mineralogy of pegmatites--Continued.

¥all rock Pegnatite
Number and
name of peg~ Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structurd {nches)
(F.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Per- | Size | Per- | Sizo | Per~ | Size | Per- | Size | Per- | Size | Per— | Size | Por- | Size | Mineral Por- | Size Mineral |P §:
cent [incheg)ent {inchegkent {inches hent jnches)] cen {nches) centinches) cend nchul cent {1nches g c::: gingh.o.l)
560 Horoblende gneigs Nonme. Irregular| ¥all zone| 1/8 60 4 36 <1 Trace|.
and granite. Main core.| U4 -] 1/8| 50 3o Trace
Small pod, [12-24 5 15 20 Beryl. 0.45 | 1-1/2-5
561 Hornblende gneigs. Lenticulaf. North end. 1/4 60 20 20
South end, 1 3 us 25 Trace Trace|
562 Coarse~grained Not exposed.| Irregular| Wall sone, 1/8 93 1 6 <1
granite. Core. § 20 35 | Up us <1 Trace|
g
563 Hornblende gneigs. Lenticulay. One unit| 3/ 45 ko Up’to 15
564 do. Not exposed.| Irregular| Main unit{ 1/h 60 20 |(Up to| v 19  § Trace|
Fracture g
£111ing. 50 50
do. 100
565 do. do. Lenticulas- Wall szon¢. 1/8 70 5 25 Trace, Tracel
branching. Core. 5 35 35 30
566 do. do. Irregular] Main unit{ 1/b 50 20 L 30
Fracture 100
£1114ng.
567 do. None. do. Wall zone.| 1/8 78 2 20 Trace.
Fod. 100
568 do, do. do. Main unit.| 1/8 67 7 |1/2-% 25 <1
Fracture
filling. | 28 50 50
569 do. Not exposed.|Oval. One unit,| 1/8 50 20 30 Trace|
570 do. None. Lenticulaz. do. 1/8 67 g Upsto 25 <1 Trace|
571 do. Mot exposed, | Irregular do. 1/&1/% 713 5 20 1 1
572 do. do, do, Wall gone.| 1/Y4 65 10 25 <1 <1
Core. 12 9 90 1
513 do. None. do, [Main unit.| 1/4 15 20 1 Trace|
Fracture 50 50
filling.
574 do. do. do. n unit. [1/8-1/4 sS4 15 30 1 <1
Fracture 50 50
filling.
. 1 100
575 do. Not exposed.|Lenticulaf. Wall sonp. 1/8 60 15 25 <1
Core. : . 100
576 do. do. Oval, Vall zone| 1/8 73 2 25 Trace, <
Core. | 56 20 45 3% <1
517 do. do. do. [Main unit.|1/8-1/4 66 5 25 3 1
Fracture 50 50
filling.
do. 14 100

e b me
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Table 20,—Mineralogy of pegmatites--Contimued.

i ¥Wall rock Pogmatite
; Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal MTexture Mineralogy
matite formation wall rock structure (inches)
(R.11) FPlagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Per— | Size | Per- | Size | Per~ | Size | Per~ | Size | Per- | Size | Per- | Sise | Per— | Size | Mineral Per- | Size Mineral (Per- Size
cent ( inchegkent {inchegkent (incheg)kent {inched)renyinches) cenyinches) ceny {nches) cent {inches cent  |(inches)
578 Hornblende gneigs. Bot exposed.| Lenticulas. One unit|1/8-1/W 61 1 35 3 Trace|
519 do. do, Irregular| Main unit| 1/8 i3 T 15 3 Trace
Fracture > 100
fi1ling,
: 580 do. o, Oval, One unit. | 1/8 80 15 5 <1 Trace
581 do, do, Irregular do. 1/8-1/4 63 8 27 2 Trace
582 do. do. Oval. Wall sone  1/8 T0 10 20 Trace <1
Core. 8 10 90
: 583 do. do, Lenticulay. One unit 1/2 | % 1/8| 30 | 46 30 <1 Trace
2o 584 do. do. Irregular do. v | 37 25 3 3 Trace
‘ 585 do. do. Lenticular. do. 1/2 30 39 UK tq 30 1
do. do. do, do. 3/ 25 u5 30 <1
587 do, do. Irregular.| do, 1 49 1/8| 20 | 2-6 30 |26 | 1 Trace boneed
1 588 do. do. Lenticular, do. /4 53 20 | Up to 25 2 D
: 5 ’\]
589 do. do. do. do. /4 32 35 | 1-2 30 3 Beryl.  [everal
crystals. 1/4-3/Y4
590 do. do. do, Wall sone, | 1/4 55 20 % <1
Beryl and Intermediate
Rare Minerals sone. 36 <1 50 | l2-60 20 | 30 |Up to| <1 Beryl, 0.2 1/2-8
Lode 8 Columbite-|
tantalite.|<0.05 h/h—z
Gahnite. | Trace. <1/£z
Unknown, | Trace. | 1/!
Core. t 100
591 do. do. Oval. One unit. | 1/8 60 19 20 1
592 do. do, lLenticulart Wall zone|, 1/8 45 2 | 1/2 30 |1/8 5 [1/8-1/2
branching| Core. 2 70 30
593 do, do, [Lenticular| One unit{1/4-1/2 28 30 4o 2
594 Tonalite, None. " do, do. 1/2 56 18 E] 1 <1
595 do. do, do. Hanging wall 1-2 4o 37 20 3 <1
layer.
Footwall )/8-1/4| 84 1 15 <1
layer.
596 florablende gnelss. Not exposed.| Irregular{ Ome unit.| 1/b 30 39 Upsto 25 1
597 do, do, Dval. do. 1/2 25 39 |Up to 35 1
6
598 Quartzite. Hone. -broue\xtun‘. Lenticulap. do. 1/2-1 | 39 38 20 3 Tracq. Beryl. I crystal. 3/16
599 Fornbhnd.- gnelsq. Lenticulard do, 1/4% by 30 25 3 Trace.
branching,

we 8 e




Table 20.--Mineralogy of pegmatites--Continued.

¥all rock Pognatite
Number and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structurd {aches)
(P2.11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | Size | Per— | Size | Per— | Size | Per- | Size | Per~ | Size | Por- | Size | Mineral Per- | Size Mineral |Per- | Size
cen{nches) cen{{nches) cent (inchepkent {inchegkentinches) cont{inches) cent{{nches cent {inches) cent (inches)
600 Hornblende gneigs. Not exposed.| Oval. One unit.| 1/8 75 9 15 1
601 do. do. do. do. 1/16 70 1 15 1
602 do, do, Lenticular.Wall zone, 1/8 64 | 1/26| 20 | 2 15 1 | 1s
Core pod.| 1/2 30 50 |3k 20 2313 Trace Beryl. 1 |crystal, 1
603 do. 0. Oval. One unit.| 1/32| 79 5 15 1 !
; do. None, Crosscutting|Irregular, Wall zone 1 k5 32 | 18 20 3 h-1/e
¥hite Spar Intermediate 1
No. 1 : zone. 4 50 15 | 10 25 Lepidolita. 5 2 Topas. <1 [Upto§
Beryl. 0.1
Columbite-
tantalite. | Trace.
Microlite. | Trace.
. Core. u W | 24 60 Sl |
Small pod. 1/32 10 Lepidolite. 90 1/32 Microlite. | 0.1 i
605 Tonalite. Hot exposed.|Lenticular.One unit, | 1/4 54 25 | 30 18 1 1/8 Lepidolite. 2
606 Rornblende gneiss. None. crui.cu:uu do. do. 1/8 70 15 ( 3 15 <1| 1/2
607 Tonalite. Not exposed. |Lenticular-Main unit.| 1/32 75 9 3‘“ 15 1 1/16 ;
2 branching. Fracture | 1/8 50 23 25 Lepidolitel, 2 1/8 |
i£1111ng. |
. |
608 do. do, Lenticular. One unit., 1/16 | 70 1 4 15 1 1/16 | i
|
609 Hornblende gneiss. do, Lenticular- do. 1/32 70 9 3 20 1 1/16 1
branching. |
,-. 610 do. None. Crosscutting Lenticular|. do. /% 42 38| 2 20 <1| 1/32 |
611 do, Not exposed.| do. do. 1/2 ) b | 8 20 <1| 1/8
$ 612 do. None. ICrosscutting Lenticularl- Hanging | 1/4 W S, 7 ) 20 2 |1/s i
branching.wall layer.
Footwall 1/32 78 5 1 15 2 1/16
layer.
N 613 do. Not exposed. [Lenticular, Hanging | 1/8 55 5 | 2 20 <1|1/16
: wall layer.
Footwall 1/32 | 80 20 <1|1/32
layer.
614 [Biotite schist, | HNone. Crosscutting,| do. One unit. | 1/8 65 19 | 3=1 15 1 | 116
615 Hornblende gneisp. do. Conformable. do. do, 1/8 70 15 Q-IAE 15 <1|1/8
616 do. rot exposed. |Irregular.|Hanging 1/4 50 30 | b 20 <1
wall layer|
Footwall 1/32 75 10 5 15 <1/ 1/16 |Trace/
laysr.
617 do, do, Lenticular|Hanging 1/2 30 60| 5 10 <1/|1/16
wall layer
Tootwall | 1/16 | 64 20 | u 15 1 | 1/16|Trace
layer.
1 e s e

Cleavelandite.




Table 20.--Mineralogy of pegmatites--Contlnued.

Wall rock Pegmatite
Funber and .
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation vall rock ture {1nches)
(P1.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite ¥
Por- | Size | Per- | Size | Per~ | Size | Per- | Size | Por- | Size | Per— | Size | Por- | Size | Mineral Per- | Size Mineral |Per- Size
cent {incheq)oent {incheq cent (1nchelent {1ncheqlent {incheplent {incheskent (1nched) cent {inches) cent |(imches)
618 Hornblende gneigs. None. Crosscutting} Irregular Hanging 1/2 54 25 5 20 1 1/16| Trace,
vall layer
Pootwall 1/16 | 1% 10/ 3 15 1 1/16
layer.
619 do, Not exposed. x.-meuxq. One unit 1/8 65 20 4 15
620 do. do, do. do. 1/8 70 15 | 1 15 <1| 116
621 do. do. do. do. /% 60 | 3 15 <1| 116
622 do. do, do. do. 1/8 65 25| 2 10 <1| 1/16
623 . do. do, do, do, 1/4 4o b | 2 20 <1| 1/8
624 do. None. Irregular. do. 1/16 | 60 15| 2 F 1 | 1/32
625 do. do. Lenticular. do. 1/16 | 65 9 | 25 25 1 | 1/16
626 do, Crosscutting{ do. do. 1/16 70 15 | 39 15 <1| 116
627 do. do. do. ¥all zone) 1/16 | 60 20 | 1-2 20 <1| 116
Core. 1/4 30 50 | 2=k 20 <1
628 do. do. do. Hanging 1 uy 35 | 4=7 20 1 /%
5 wall layer.|
Tootwall | 1/32 | 70 10 | 1-2 19 1 | 1216
layer.
629 do. Not exposed. do, One unit. | 1/4 50 29 | 24 20 1 |1/8
630 do. None. Crosscutting, do. do. 1/ & 2 | 36 15 1 1/16 'y <
63 do. Not exposed. do, do, 1/16 | 69 15 | 36 15 3 1/16|Trace
632 do. do. do. do. | m | us 35 | 2<b 20 <1| 1716
633 do. do. do. do. 1/32 65 20 14 1 Trace
634 do. do. do, do. 1/64 | 65 20 13 2
635 Tonalite. do. do, do. 1/16 | 60 19 20 1
636 [Hornblende gneisp. None. [Crosscutting{ do. ¥Wall sone. 1/4 45 30 x.}‘/_z-a.llz 20 5 Lepidolite, <1| 1/8
White Spar Core. 1/32 | 45 10 6 35 <1 Lepidolite, 10 1/32 | Pluorite. | Trace.
No. 2 Microlite. <0.01| 1/32
Beryl. 2 jorystald. 5/8
Chrysacollas. Tracd.
637 do. do. do. Wall gone. | 1/4 1% 38 20 2 Trace.
Core pod, 1 20 35 | 8-12 ko 5 Lepidolite, Tracd. Columbi te-
1 tantalite. 1 crystal.
Fracture 1/% | *so 5 | 410 30 15 Lepidolite| Trace. Beryl. 1 ferystal.| 2
filling. Microlite, .01 1/8
638 do. [Not exposed. do. Hanging
wall layer, 1/% | 30 5 50 115
Central
layer. 3 70 30
Footwall 3
layer. 1/s | & 5 30 1

6G1L
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Table 20.--Mineralogy of pegmatites—Continued.

Wall rock Pognatite
Number and
nm.:t peg~ Type and Alteration | Relation to| Shape Internal !:xc;\ue‘ Mineralogy
.?;i“l! ) g e A s e Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
iy granite
Por- | Size | Per- | Sizo | Per~ | Size | Per— | Size | Per— | Size | Per- | Size | Per~ | Size | Mineral Per- | Size Mineral |Per- Size
cent{incheg)cent {1ncheq)cent (incheg)cent (1ncheg)rent (1m hep)ont (inchepent (incheq) cent (inches cent  |({nches)
639 Hornblande gneiss. Hot exposed.|Lenticulaxy.¥Wall sone| 1/4 20. | 34 20 0.5 1/2
Core pod. 1 10 20 | 8-15 67 3
640 do. do. do. | One wnit.| 1/8 50 30 | &7 19 1 | 1/2
641 do. do. Irregular. do. 1/16 | 65 1% | 3.6 20 1 |18
642 do. None, do. do. 1/16 | 85 23 20 2 Trace
643 Hornblende gneisp do. Crosscutting. do. Mall sone. | 1/8 72 7 20 1 Trace
and biotite Core pod. | 1/4 20 55 15 4 1 Beryl. 2 prystals| 1/2
schist, do. 1/% 19 60 20 1
64l [Hornblende gneisp. Not exposed. Lenticularl One unit. 1/4 43 % no-12 15 2 1/2 |Trace.
645 do. None. CrosscuttingIrregular.| Wall sond. 3/16 | 55 24 | 1-1-1/2 20 1 0.5 |
Core. 3 19 4o |23 ™ 1 2 |
Small pods. 1 18 |23 L% 2 |34
646 do, Mot exposed. Lenticular, Wall zone. 1/8 4y 2 |1-2 28 1
Core pod. 1 8 50 Pp to 2 1
10
647 do, do. do, |Wall some.| 1/64 | 75 13 | k7 10 2 |im Tracs.
Core pod.| 3 5 80 | 9=1k4 10 5 1
6ug do, do, Irregular. One wnit. | 1/16 | 75 8 (57 15 2 1/4% |Trace.|
649 Hornblende gneiss, do. Lenticular{Wall sone.| 1/32 | 54 10 35 1 1/8 |Trace.|
mica schist, and Core pod. 30 47 |6-8 20 3 p/ae3/m
quartzite.
650 Hornblende gneisy. L Irregular.| One unit.' 1/8 69 10 |46 20 1 1/8
651 do. do. do. do. 1/8 6 10 |2-1/243 20 1 1/8
652 do. - do. Leaticular{ Hanging | 1/8 4o 20 |12-1% ")
; wall layer
4 Footwall | 1/136 | 70 9 (2.3 20 1 1/8 | Tracel
; layer.
653 do. None. Lenticulary One unit.| 1/16 | 60 20 |59 20 0.5 Pp to [Irace.
branching, 1/4
¥ 654 do. Hot exposed.|Oval. do. 1/16 60 10 (3-5-1f2 29 1 1/16racs.
655 t. one. rregular. | ¥all sone| 1/4 | 15 3% |s12 1 3 “ps
A Core. 2 10 52 35 3 |1.142 o.5 Up to 3
- 656 do. Lenticular. One unit] 1/16 | 60 18 |aey 20 2 1/8
657 do. None. Irregular.| ¥all zons{ 1/16 n 4% |410 25 4 3/8
Core pod. 1/8 65 15 2
" 658 do. do, Lenticular. One unit. 1/16 | 50 19 3=k 30 1
659 [Hornblende gnelsp do. Croascutting] Irregular, Wall sond.1/4-1/2 59 20 -3 20 1 Trace Biotite. |Trace.
Buckhorn and | and tonalite. Internediate 12 50 10 TS ¥ lrr-y% i.vo;ﬂ crystals,
bV Yolds Fidy Columbl te- |Seve;
par . nnrmo orz;sll. 1/4
o lodes. Monasite. [Sev crystals,

0Ua




Table 20.—Nineralogy of pegmatites--Centinued.

¥all rock Poguatite
Fumber and
nane of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure(inches)
(P1.11 ) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
!-:-J Size | Per- Llin Per- | Size Pm(l Size | Per— | Size Pu\-J Sige | Per— | Size | Mineral Por- | Size Mineral |Per- Size
cent(ind es))cent(finches) cent(finches)cent(/inch t(incheq)cent(incheq)cent |(inchep) cent(inches) cent inches)
659 Hornblende gneisp Nonme. Cr tting! Irregular. Core, 24 91 7 1 1 Beryl. 0.7 |1/2-k
Buckhorn and and tonalite, Buckhorn
Feldspar claim,
lodes-- Core pods,| 8-12 1 53 45 1 pfe-2 do. 0.5 |1/2-2
(Continued) pn ridge.
660 [Hornblende gnetsp. Not axposed Leaticular,¥all sone.| 1/26 | 70 9 20 1| s
Core pods.| 2 4 |36 30 /%
661 do, Irregular.|¥all zone.| 1/8 70 10 | 2-4 18 2 1/8
termsdiathe 1/2 20 ug 20 10 i Beryl. 0.8 (1/2-2-1/,
sone.
Core. 1 %o 50 10
662 do. do. Oval. One unit.| 1/8 78 4 |Up to 15 3 <1
663 do, do. Irregular, VWall sone, 1/4 53 20 25 2
Core. 6 10 65 25
664 do. do, do. ¥all zone 1/4 70 8 [Up to 20 2 fTrace
Core. 1-1/4 30 p/%1/2 30 4 ko <1
665 do. do. Oval. One unit.| 1/8 87 2 Ppto 10 |Up to| <1 1
666 do. do. do. Vall sone. 1‘. 2 25 2 <1
Core. 25 35 4o
667 do. y do. Lenticular| Wall sone| 1/8 80 15 Trace, <
Core. ? 10 90
668 do. do. Leaticular{ Main unit|1/8-1/4 T2 8 20 <1 ace
branching| Fracture
filling. | 23 15 15 10 <1
669 do. do. Irregular.| One unit. |1/4=1/2 .60 10 30 <
6710 do. None. do. do, /4 60 15 |14 25 <1 Trace.
(351 do. Not exposed.| do.  [Main unit.| 1/2 56 19 25 1 Trace.
|Practure
f1lling. ] 50 50
do. ® 100
672 doa do, Lenticular. One unit{ 1/8 | 71 [ 20 1 Trace|
673 do, do. do, do. /% | ko 25 35 <1
674 do. !rﬂ‘nln.‘ ¥all sone, 1‘! 65 10 25 <1 <31
Core, 15 y5 35 5 |Up to Columbite~ Trace.
3 tantalite
675 do. Not exposed| Oval. Main unit)1/8-1/4 70 15 |[Up to 15 <1 Trace
ture ]
£illing. 6 50 50
676 do. Irregular,| Main unit] 1/8 | 70 10 20 <1 <1
Fracture
£1111ng. Y 3 95 2

s b ne




Table 20.--Mineralogy of pegmatites—~Continued.

Wall rock Pegnmatite
Fumber and
name of peg~ Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure(finches)
(rn. 11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per- LM:. Per- | Size | Per- Lliu Por- | Size | Por— | Sige | Per- | Sige | Mineral Por- | Size Mineral |Per— Sigze
cwAliashssl oant hesl) cent(nshes)cent(/tnch t(linched)cent(inched)cent(inches cent(finches) cent (inches)
6171 Hornblende gnelids. Not exposed.| Oval. Maia unit(1/8-1/4 60 15 | Up tq 25 <1 Biotite. | Trace.
2
Fracture ¢ 100
£11ling.
678 do, do. Irregular. Main unit, 1-1/2| 40 | 1/4| 35 | 34 25 | 34 | <1 Trace
Fracture
£111ing. 1 100
do. 6-8 15 55 30
6719 do. Lenticular Wall sond. 1/8 72 12 15 1 Trace.
branching. Core. Ung 15 4o 1] <1
680 do. Crosscutting Irregular.| Main unit.,| 1/8 ™ 5 20 s § <1
Fracture
filling. 7 100
681 do. do. One wnit. | 1/16 | 70 20 1 Trace.
682 do. Crosscutting] Irregular. Wall sone|. l/e“’ 170 1k 5 15 1 1/4 [Trace v
Core pod. | 3/! 15 54 10 30 3 1/2
683 do, Not exposed, Lenticulaf. One unit, 1/16 | 70 9 k5 20 1 1/
684 do. None. Conformable. Irregular, Hanging 1 45 38 15 2
wall layer,
Pootwall /32 | 15 1 15 i Trace.|
layer.
685 do, Lenticular, Hanging | 1/2 30 g |46 20 2 1/2
wall layer,
Pootwall 1/32 | 65 19 |2-3 15 1 1/8 |[Trace.
layer.
686 do. Not exposed.| Oval. One unit., | 1/4 60 20 |57 19 1 [1-1/2Trace.|
667 do. do. Lenticular| do, /4 50 39 10 1
688 do, do, Irregular| do. 1/32 | 70 14 | 2-k 15 1 3/4
689 do. do, Oval, Hanging 1/2 30 55 |6=12 15 <1|1/2
wall layer
Tootwall | 1/16 | U5 33 |23 20 £ 3=
layer.
690 do. do. o. One unit,| 1/32 | 60 23 |57 15 2 |1
691 do. do. do. do. 1/4 65 2 |34 13 2 |afe
692 do. do. do. do. 1/4 4o ko 19 .|
693 do. Wall zone.| 1/16 | 60 12 15 1
Core. 1/2 20 19 60. : !
694 do. Irregular) One unit.| 1/64 | T4 10 v 15 :{
695 do, Not exposed,|Lenticulad. One unit| 1/k 50 30 20
696 do. do. do, do. 1/8 60 20 20
697 do, do. Irregular do. 1/8 30 54 15 1

no
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ZTable 2p.--Nineralogy of pegmatites --Coatinuned.

¥Wall rock _Pegmatite
2-‘;; and Alteration | Relation to| Shape Internal [Texture Mineralogy
-(;i:'m s b 15 T Plagioclase | Perthite m‘: Quarts Muscovite Garnet Tourmaline Lithium minerals Other mimerals
Por- | Size | Per- | Sige | Por- | Size | Per- | Size |Per— | Size | Per- | Sise | Per- | Size | Mineral Por- | Sige Nineral [Per- Bise
cen{}aches)] cen{ {nches] cent {inchesen{ jnches] cen{{nches) cent}nches) cent (1ncheq) cent {inches) cent [(inches)
69 Hornblende gneids. Not exposed.|Irregular{ Ome wnit.| 1/26| 60 19.5 20 0.5
699 do. do, o, do, 1/8 50 30 | s 20 Trace frace, 1/16 Blotite. . 1/8
700 do. do. do, do, /s 55 30 30| 5 15 Inpcuu.r:u. 1/16
Biotite. | Trace. | 1/16
101 do. do, do. do. 1 20 50 v |10 30 Trace| 1/16 do. Trace. | 1/M
702 do, do, Lenticulad, do. 2 » 50 % |10 15 Trace| 1/32 Nagnetite. Trace. 1/16
703 do. do. Oval, do, 1/ 50 3 v 20 Trace Blotite., | Trace.
TOM do. do. Irregular do. 1/8 0 35 3 15
105 do. do. Lenticulad, do. 1/16 | 65 15 20 Blotite. | Trace.
706 do, do, do. o, 1/8 W 3 3
107 do, do. Oval. do. 1/16 | 70 5 25
708 do. do, Lenticular. do. 2 10 65 80 o1
709 do. do. do. do. 2 10 65 80 25
no do. do. do. do. - 3 %0 30
m do. do. do. do. 3 10 10 & 20
nz do. do. Oval, do. 3 10 60 v 3
n3 do. do. Irregular, do. 3 10 60 30
Tk do. de, Lenticular, do. 3 10 60 80 30
75 do, do, Irregular, Vall zone. 2 10 60 30
sone. b 50 5 | 3/%
Core. 100
neé do. do. Lenticular, One unit. 3 10 10 20 Trace
ny do. do. do. do. 2 10 10 20
18 do. do. do. do. 3 10 70 %0 20
719 do. do. Oval. do. 1/2 60 10 ] 30 Trace
720 do. do. Lenticular, do. 1/% 70 10 20
12 do. do. Oval. do, 1 10 60 30 Trace
122 do. do. Lenticularl do. s | 10 10 20
123 Hornbdleade gneis do, do. do, /4 50 30 20 Trace Biotite. [Trace.
mnd coarse-graingd
grantte,
T2 [Forndlende gneiss. do. do, do. /4 60 10 3
125 do. do. do. do. /% 50 20 30




Table 20.--Mineralogy of pegmatites——Continued.

¥all rock Pegnmatite
Bunber end
name of peg-| Type and Alteration | Relation to| Shape Internal [Pexture Mineralogy
matite formation wall rock structured jaches)
(n.11) Plagioclase | Perthite | Oraphic Quarts Muscovite | Garnet | Tourmaline Lithiun minerals Other minerals
grani te
Por- | 8ize | Por- | S8ize | Por— | Size | Per— | Size |Per- | Size | Per- | Size | Por- | Size | Nineral Per- | Size Mineral |Per- Size
cent(inches) cent(}nches) cent{ {nches) cent{nches) cend jnches) cent(inches) centl {nches cent{{aches) cent |(inches)
126 Bornblende guelgs. Not exposed.| Lenticulat. One wait| 1/4 | %0 30 2
127 do. do, do, do. 1/ || 60 10 3o
728 do, do, Lenticulap- Vall wng. 1 |10 65 15 25
et Ay Sekec
sone, 1/% l61 30 3 2 Beryl. 1crystal. 3/8
Core. 1/2 80 20
129 do. do. Lenticulas.¥Wall sone| 1/4 ‘70 10 -]
Internmediate
sone. 2 W 60
Core. 1) 20 80
730 do. de. do, One wnit.| 1/16| 60 10 30 Blotite. [Trace.
m do. do. do. do. /8 | 30 50 v 20
132 do, do. Oval. do. /32| ® 15 5
133 do. do. Lenticulas. do. 2 20 60 60 20
3 do. do. do. do. 116 | 6o 10 30
35 do. de. Lenticulag~ do. 2 10 170 50 2
dranching.
736 do. do, do. do. /8 70 10 20
1514 do. do. Lenticulad. de. 1 10 10 50 20
138 do., do, do., o, 2 10 70 60 20
%9 do, do, Lenticular- Wall songq. 1/M 50 20 20
branching. Core. e | L 2
740 do, do. do, ':ul zone. | 1/4 30 50 20 Trace|
tone. 1 \ T0 30
Core. 100
Southwest | 1/ 80 2
dike,
FL Y Hornblende gneiss  None Lenticular. One unit,) 1/32 [ 70 3 Biotite. | Trace.
and granite,
T4 Hornblende gneiss. Not exposed.| Oval, do. 1 10 60 A 30 Trace,
%3 do. do. Lenticular. do. 2 10 70 60 20
T do. do, Lenticular; Wall zond. 1/16 | 70 10 20
branching. Intermedigte
sone. 1/16 35| 60 5 2
Core. 1/4 30 50 20
% do, do, Oval, One unit. | 2 10 10 70 20
46 Grantte, do. Lenticular. do. 2 10 || 0 10 2

lclnnlnu te.



Zable 20.--Nineralogy of pegmatites--Continued.

¥all rock Pognatite
Fumber and
nane of peg- and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure {inches)
(m.11) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | Size ru-J Sige | Per— | Size | Per- | Size | Per- | Size | Per- | Size | Mineral Por- | Size Mineral |Per- Sise
cent {incheg)oent {incheq)kent (inched cent {incheq)oent (inchep)conyinches) cen{{nches cent (inches cent [(inaches)
14 Eornblende gneiss. Not exposed.|Lenticulai. Wall sonq. 1/8 30 50 20
[Intermediate
sone. 3/8 20 70 10 l-lﬂ
Core. 100
N8 do. do. do. Wall zone, 1/8 70 10 20
sone. 3/e 50 " 5 | 1-1/3
Core. 100
9 do, do. do. One unit. 2 10 70 60 20
750 do. do, do, Wall sone.| 1/8 70 2 5 28
Intermedigte
zons. 3/8 50 45 5 | 1-1/4
Core. 100
751 do, do. do. One unit, | 1/8 50 20
152 do. do. do, Fall sone. 2 10 0 T0 20
Intermediate
sone. 3/8 10 75 15 41
Core. 100
153 do, do. do. One unit. | 1/8 60 10 30 Tracd.
5 do, do, do. do. 1/8 ") 20 30 Tracd.
155 do. do. do. do. 116 | 50 10 ko
156 do, do. do, do. 1/16 | 65 15 5 20
151 do. do. do. do, 1/8 60 15 25
758 do. do. do. do. 3/8 10 60 30
% de. do. do. do. 1/32 | 60 10 30 Tracd.
760 do. do, do. do. 1/32 | 60 25 15 Tracd.
761 do, do, do. do. 1/4 70 10 20
162 do, do. do, do. 1/8 60 10 30
763 do, do. do, do. /4 70 10 20 Tracd,
6 dos do, do. do. /32 | 10 25 Trace.
165 do, do, do. do. /3 | 70 25 hmr
766 do, do. Oval. do. /% T 10 20
767 do. do. Lenticulay. do. /% 20 50 60 30
768 do. do. Oval. do. 3/8 10 70 20
169 do. do. do. do. 1/8 35 35 3 Biotite. |Trace.
110 do. do. Lenticulay. do. 1/8 30 ko 50 30 do, <1
m do. do. do. do. 1/ 3 50 50 20

na
=
N




Zable 20 .—~Niner: of tites “—Contimned.

Wall rock Pogmatite
Famber snd
name of peg- Type and Alteration | Relation to| Shape Internal [exture Wineralogy
matite formation wall rock structure (inches)t
(n.11) Flagioclase | Perthite | Orasphic Quarts Muscovite | Garnet Tourmaline Lithium minerals Other minerals
granite
81 84 81 84, Per- | 81 81 81, Mineral 81
R e e e N e S - e R
1712 Hornblende gaeigs. Not exposed.| Oval. One unit.| 1/4 4o 20 10 22
m do. do. Lenticulat, do. 1/8 50 2 15 30 Blotite. [Trace.
b ticulap- Wall v 60 ] 1 Magnetite| Trace.
™ m;:l.;fdnd -~ nb‘rn‘\ehi:.- s % o > Biotite. | Trace. 1"‘
d ) Core. | & 4.5 12 50 do, 0.5
= do. Lenticulaf. One unit| 1 10 L ] | Trace, 1/16 o, Trace. 1/4
e Ve : 2 e 2 !/ Martite. [Trace. 1/2
176 do. do. do. do. 1 10 69.5 v 20 Tracel Biotite. 0.5 1/32
m do. do, do, One wnit.| 1 50 30 o 0 Trace Blotite. |Trace.
Nagnetite, Trace.
e Coarse-grained do, Irregular] Hanging | 18 10 T 0 | o8 ] Blotite. 1
granite and wall layer.
hornblende gneigs. Pol::ull 2 To| 1/2| 10| 1 5 17 Trace, 1/8 |Tracel 2 do. 3 2
~ er.
Core. 12 60 ko Nartite. [Trace. 2
Biotite. hruu. 3
Beryl. 9.
m Hornblende gneids. Not exposed.|Lenticulan. One unit{ 5 50 15 35| 8 35 e o
780 do, do. do, Hanging 5 10 60 3 70 8 30 Biotite. [Trace.
wall layer, Martite. <1
Footwall 1 70 5 10 3 25 Blotite. [Trace.
layer.
81 o, - do. do.  Mall sonme. | 1-1/2 5 65 | 3 s 30 Trace Martite. <1
Core. 10 10 8 1 2
182 de. do. Irregular. Wall soae) 3/4 | 4.5 6| 3 5|5 35 Trace Martite. | 0.5
Core. 9 19 80 : ¢ 1
783 Coarse-grained None. Crosscutting, do. Wall sone. 1 30 50 60 20 Trace Biotite. | Trace.
granite and Martite. | Trace.
hornblends gneish. Core. 3 65 30 5 Beryl. 2 ferystaly. 2-1/2
YL [Hornblende gnelsh. [Wot exposed. [Lenticular, One unit, 1 25 55 70 20 Trace Martite. [Trace.
185 do. do. deo. do. 1/16 %o 3 3 %o 25 Trace.
786 do. do. Lenticulart do. 1 10 T 60 20
branching
181 do. do. Lenticular, do. 2 10 65 80 25 Trace
188 do. do. o, do. 3 10 75 15
%9 do, o, do. do, 3 10 ™ 15
190 do, do. Lenticulart do. 3 10 65 80 Frace Trace.
branching,
91 do. do. Oval, do. 2 10 65 80
792 Granite. [Lenticular{ do. 1/2 60 20 2 | 6 20 Blotite. 5




Table 20.--Nineralogy of pegmatites--Continued.

Wall rock Pogmatite
Number and
name of peg~ Type and Alteration | Relation to| Shape Internal Fxt\uo Mineralogy
matite formation wall rock structure({inches)
(Fm.11 ) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Por- | Size PmJ Size | Per— | Size | Per— | Size Pu—J Size | Per— | Size | Per~ | Size | Mineral Per- | Size Mineral |Per- Size
cent{inches) inches)cent(finched)cent h t(incheq)cent(incheq)cent(inches) cent(finches) cent (inches
793 Granite. Lenticular. One unit.| 1 10 65 80 25
9% do. do. do. 1/2 50 30 b | 6 20 Biotite. |Trace.
19 do. do. do. 1/2 35 45 4o 20
796 do. do. do. 1 20 55 60 25
797 do. Lenticularf One unit.| 1 10 70 60 | 6 20
branchingl
798 do. [Lenticular} do. H 10 70 60 20
19 do. do. do. 2 10 60 50 30
800 do. do. do. 2 10 60 50 30
801 do. do. do. 1-1/2| 15 60 50 25 Trace.|
802 do. do. do. /4 4o 4o 30 20
803 do. do. do, 1/16 | 30 50 4o 20
804 do. None. [Lenticulart do. 1/4 30 55 45 15
branching
805 do, do, [Lenticular| do, 1/ 20 60 50 20 [Trace.)
806 do. do. do. do. 1 10 70 60 20 Blotite. |Trace.
807 do. do. do., 2 10 65 55 25
808 do. Lenticulary do. 1 10 65 55 25 Magnetite.|Trace.
branching
809 do. do. do. 2 10 ] 65 15
810 do. Oval, do. 1/2 15 60 50 25
811 do. Lenticular| do. 1/ 10 60 50 30
812 do. None. Lenticulart do. 1/2 20 55 45 25
branching,
813 do, Lenticular do. /% 20 60 50 20 Biotite. |Trace.
814 do. None. Lenticulart do, 1/% 15 65 55 20
branching,
815 do. [enticular| do. 1/16 | 35 4o 25 Mrace.|
816 do, do. do. 1/8 50 25 v 25
817 do. frregular.| do. /s | 30 s |7 |10 25 Mrace
818 do. Oval. do, 1/2 30 50 4o 20 Trace,
819 do. Lenticular do. 1 10 70 60 20 Mrace. Biotite. frace.
820 do. do. do. 1 10 70 60 20 race do. Trace.

e s e




Zable 20 .—-Mineralogy of tites --Continued.

¥all rock Pegnatite
2:!::.— Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
'(.;if;r ) formation wall rock structure({inches) R e :,:ﬁ: Quarts Muscovite| Garnet | Tourmaline Lithiun minerals Other minerals
Por- | Size P‘x-(l Size | Por- | Size | Per- | Size Por-J‘:h- Per- | Sige | Por- | Size | Mineral Por- | Size Nineral |(Per- Size
cent(inches)cent({inches)cent(finche)cent(inches)cont(inched)cent(inched)cont (i nches) cent(ftnches)) cent |(inches)
821 Granite. Lenticular. One unit. 1/ ] 55 20
822 do. Oval. do. 1/32 | 50 3 20
823 do. Irregular, do, /4% 45 35 1| 2 711 2
824 do. Oval, do. 2 10 60 50 30
825 do. None. Lenticular, do. 1 10 65 55 25
826 do. do. do. |Wall sone.| 1/M 3 | 116 %0 | 2 W |6 20 <1 Monasite. |Trace. | 1/2
Core. 3 10 3 5 | 2 12 20 15 | 1/2 -
a7 do, do. do. One unit, | 1/2 35 | /| 45 | 5 2 |5 20 <1| 1/8 Trace. Monagits. frace. 1/4
828 do, do, do. do. /% 50 30 20 6 20 do. Trace. 1/4
829 do. do. Irregular do. /% 50 30 5 20 |8 20 Trace.| Biotite, |Trace.
830 do. do. Lenticular| do. 1/2 25 55 10 20
831 do. do, do. do, 3/h 35 1/16| 45 8 20 'l‘ruc}. Trace.
832 do. do. Oval. do. 3/4 10 65 | 2 4o [3 25 Prace. Biotite. |Trace.
Magnetite. |Trace.
833 do. do. do. 1/16 | 60 % |5 15 T==F
834 do. None. Lenticulary do. 1/2 30 55 ko 15 Trace|, race, Biotite. |Trace.
branching|
835 do. do. do. do. 1/2 30 50 | b b |4 20 Trace do. Trace.
836 do. do. do. do. /4 50 30 20 race
837 do. Irregular] do. 1/4 20 65 55 |16 15
838 do. None. Lenticular do. 1/8 b5 4o 3o |8 15
839 do, do. Lenticular{ do. 1/8 65 20 10 |10 15
| branching.
840 do. Lenticular, do. 2 10 70 60 |6 20
151 do. Oval, do, 1/8 65 2 |1 15 Trace Martite. |Trace.
842 do. do. do, /4 65 15 20 Trace
843 do. do. do. 1/8 35 50 4o 15 Biotite. [Trace.
8ul do. Irregular. do. 1/8 70 15 2 15
8us c:;::::l '::;‘:. do. do. 2 30 i 20 0.5| 1 0.5 |1/32
846 do. do. do. 1 33.5 s 35 |8 20 0.5 |3/4 |1 [1/16

88U




Table 20--Mineralogy of pegmatites--Continued.

Wall rock Pegnatite
Nunber and
name of peg-| Type and Alteration | Relation to| Shape |Internal Mexture Mineralogy
matite formation wall rock structure (inches)
(P1.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per— | Size | Per— | Size | Per— | Size | Per- | Size | Per~ | Size | Per- | Size | Mineral Per— | Size Mineral |[Per- Size
cenfinches) cent (incheq)cent (incheq)cent (incheq)cent {incheg)cont { incheg)cent (inches) cent |(incheq) cent (inches)
847 Hornblende gneiss, HNone. Crosscutting!Irregular. Wall sone, 3 24 60 50 | 8 15 Trace Martite. 3
Black Wondey coarse-grained south and Biotite. <1
granite, and weat parts.
quartsite. ¥all some, 1-1/2 [ 50 30 less | 6 15 <1 Martite. |Trace.
porth and than
jeast parts. 10
Intermedigte 2 19 5 10 5 1/45( 1 [1/u-2 Beryl. 0.2 |1/2-1=1/]
mone.
Internedigts 6 55 15 30 [Up to Monarite. )l7 crystpls. 3/4
mone. g Columbite-|
tantalite. [ crystalls. 1/8
Core. 100
do. o v
do. v v Allanite. | Trace. | 1/h
8ug Hornblende gneisp. Not exposed  Lenticulay. One unitf, 2 55 25 20 Magnetite.| Trace.
849 do. do. do. do. 1 kg 3 20 20
8% do. do. Irregular.| do. 2 25 54 ¥ 20 :
851 do. do. Lenticulard do. 1 35 ks 35 20 <1
branching,
852 do. do, Lenticular, do. 3/ 35 s | 7 35 | 6 20 Trace Blotite. |fTrace.
Magnetite.| Trace.
853 do. do. do. do, 1 35 5 | 3 3% | 6 20 Trace| 1/32
854 do. do. Oval. do. 3/% 4o us 35 15 <1 Biotite. | Trace.
855 do. Crosscutting, Irregular| do. Y 15 65 55 20 Magnetite.| Trace.
856 do. Not exposed) do. |Wall sone.| 3/b 10 70 | 2 60 | 5 20 Prace.| do. Trace.
Core. 5 50 6 50
857 do. do. Oval. One wnit. | 3 20 6 | 3 55 | 6 20 Magnetite.| Trace. | 1/16
858 Hornblende gneiss None. Lenticular| do. 3 35 1/16| 4o 3 30 8 25 do. Trace. | 1/16
and granite.
859 Hornblende gneisy. Mot exposed. do. do. 2 35 W | 3 % | 6 20 Trace{ 1/2
860 do. do. rregular.| do. X 30 5 | & b5 | 3 20 Trace Biotite. |Trace,
Magnetite.| Trace.
861 do, do. Oval. do. 1/2 70 10 5 20
862 do. do. Lenticular| do. /4 60 20 20
863 do. do. do, do. 1/16 | 10 10 20
864 do. do. do. do. 1/2 50 30 20 20
865 do.. do, do, do. 1/2 20 50 ko 3o
866 do. do. do, do. 1/2 50 30 20 20
867 do. do. do. do. 1/4 60 20 20 Magnetite.| Trace.
868 do. o, do, do. 1/8 60 10 30 Trace.




¥all rock Pegratite
:’é:.- Type and Alteration | Relation to| Shape |Internsl %mn Mineralogy
matite formation wall roak strusture jnehes)
(M. 11) Plagioclase | Perthite w; Quarts | Muscovite| Garnet | Tourmaline 14 thiun minerals Other minerals
e e e Y PP e PP e TP P e £ VY el P P g o T
[ ] Hornbleade gnelds. Not axposed.|Lenticulay. Ome unit{ 1/16| 70 5 ] Trace|
870 do. do. Oval. do, 1/16 | 6o 2 20
N do. do. do, do. 1/4 65 15 10 20 Trace|
T2 do. do. Leaticulas-  do. 16| 10 10 v 2
873 do, do. Leaticules. do. /s | 55 2 10 3
T do. do. o, do. 1 30 50 % 20 Trace
875 do. do. do. . /2 | % 30 20 2 Trace|
876 [T do. do. do, 12 | % %o 30 0 Trace) Blotite. (Trace.
a17 do. do. do, do, 1/ 60 2 10 2 Trace)
878 do. do. o, 4o, 1/8 %0 3 20 2 Trace Biotite. [frace.
879 Hornblends gneige None. . do. /2 | % 3 2 20 Trace)
and granite.
880 Hornblende gueids. Not exposed. |Leaticulad. One uait{ 1/2 | W 0 » 20
sn do. . . do. 18 60 10 »
882 t. : . to. . s | w » ) § Botite, |trace.
883 . do. Oval. de. 1/s %0 20 10 3
(1 do. 4. Leaticulad. do. 1/8 60 10 30 Biotite. [Trace.
885 do. do, do. do. 1/8 50 20 10 30
886 do. do. do. do, /s | % F 10 30 |:::
57 o, o, do. do. 1/8 60 2 10 20
888 do. do. . o, 1/8 50 20 10 3 Trace)
859 do. do. do. do. 1/2 30 50 o 20
890 do, do. do. do. 1/8 50 2 10 3
891 . 0. do. do, 1/8 50 20 10 30
892 do. o, do. o, /2 | 30 50 ") 20
893 do, do. Oval. do. 1/8 50 2 10 30
BG4 do. do. Lenticulan, do. 3/¢ ko 2 3 2
895 do, do. do. [Hanging 1% | so 17 30 3
Fecteats” | 3132 | &0 2 19 1
layer.

)

e




Table =N of 1 ¢ tinued.
¥Wall rock Pegmatite .
Famber and
name of peg- Type and Alteration | Relation to| Shape Int 1 1 Wasralogy
natite formation vall rock str o pnshes)
(m. 11) Plagioclase | Perthite Oraphie Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerale
granite i
P Sige | Per= | Size | Per- | Bige | P Size |Por- | Sise | Per- | Sige | Per- | 81, Mineral | Per- |8t Min 3
:&L s hache =_‘.:-( he o: “l‘loont [tl;.llln oo ) cent( obe i cent ll...ul “‘.1 ::‘: ( :::l:u
896 Herzbleade gneifps. Bot exposed, Leaticular. Hamging | 1/b 55 o5 Trace.
wall layer|
Footwall
layer. |1/32 ™ 5 20 Prace.
897 do, do, do. ag /s %o 30 = 2
wall layer|
Footwall
layer, |1/32 6o t 19 1
898 de. do. do. | Ome unit.| 1/2 35 us 20 <1
899 do. Crosscut ting. do. do. 1 3 50 20 fracd. 1/4
900 do. Not exposed. do. 3/n 4o ] 19.5 0.5 | 1/u =
wall layer|
Footwall
layer. 3/8 ) 0 3/% 19.5 0.5 | 1/%
901 do. do, do, |Hanging 1 20 5| 2 15 0.5
wall layer
Pootwall
layer. 1/ 50 W | 12 10 <1
902 do. do. do. | Ome wmit,| 3/M kg 0|3 2 2 1/% | Trace.
903 floradblende gnelge do. do, do, 3/ 3» 50| 3 15 <1
pnd granite.
904 &, Noae. Crosscutting,  do. do. 1/2 3 50 | 3/ 20
905 do. Not exposed. do. 1 25 55( W 19.5 0.5 | 1/8
wall layer.
Footwall e & ta o ey
layer. 3
001‘0:' 4 100 Beryl. Trace. |1/8=3/%
906 Horndlende gneigs. do. do. ng % 15 65| 3 2 frace. 1/4 | Trace.
wall layer
Footwall
layer, 1/% 60 20| 2 20 Trace, 1/1§ Trece.
907 Hornblende gneiqs None. de, do. | One unit.| 1/% 30 60| 1/2 10
and granite. i
908 Horablende gneigs. do. do. 1 sone. | 3/% 20 65| % 15 <
sone. 3/8 o5 W | 3/% 28.5 5 3/8 | Srece. Beryl. 1.5 1/16-1
Core. 4o 60
909 Horablende gneiqe Nome. do. |One uit.| 3/M 20 % | 1 3 [Prece) 1/%
and granite.
910 Coarse-grained do, do. Heaging 3/ 5 s | 2 10| 3 15 Biotite. k:.
granite. wall layer. Magnetite .
Pootwall "
layer. /% 55 35 | 1/2 10 <1 Trace
9 Hornblende gnelsh, Not exposed.| do. fanging 3 | 15 Bo.s [ 2 |3 |3 | 18 0.5
Froa
lager. | Y4 | U5 % [3/2 15 [racel




20, of td ¢ tinued.
¥all rock Pegmatite
Bumber and
nane of peg~ and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure {inches)
(n.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Iithium minerals Other minerals
granite
Por- | Size | Per- | Size | Per~ | Size | Per— | 8ize | Per- | 8ige | Per- | Sige | Per- | S8ige | Mineral Por- | 8igze | Mineral |Per- Sise
cent {incheq)oent {incheq)oent (inched)oent {inched)oent (1nches)oent {insheg)oent {1nched cent (inches) cent |inches)
912 Hornblende gneigs. Not exposed.|Leaticulag. One unit| 3/ 25 6o | 2 15 <1 Trace|
913 do. do. de. 3/ 15 /&4 65 2 20 [race{ 1/16
wall
[Footwall
layer. 1/8 % 5| 1 20 Mrace] 1/32(Trace
91k do. do. do. |Oneunit.| 1/2 | 55 |1 2 frace] 1/8
915 do. do. do. do, 1/2 30 50 |1.1/2 2 <1
916 do. do. do. ing 1/% 3 » 3 3 1 1/2
1 layer.|
'ootwall
layer. 1/64 | 60 10 3 Trace
N7 do. do. do. ing
wall layer. 1/k 26 ko 30 3 Biotite, 1
Footwall
layer. 1/32 50 20 3 Trace
918 do. do. do. Hanging 1/% 50 20 20 10 1
wall layer.
Footwall
layer. 1/2 10 6 | 3 30 e Biotite. | Trace.
919 do. do. . |Oneuntt.| 1M | 28 w | 2 3 Fiiy
920 do. do, do. all sone. | 1/64 | 70 10 20 Trace
Intersediate
sone. 1/ ] 20 3 5 1
Core. 1 5 59 3 3
921 do. do. do. Hanging /% 8 7|3 v 20 2
wvall layer}. -
Footwall
layer. 1/32 | 60 20 20 Trace,
922 do. do. do. Ranging 1/8 50 4o 10 1/2 |Trace.
wall layer}
Footwall
layer. /3 | 10 20 10
923 do. do. do. Hanging /% hg 20 |k 20 2 1
wall layer|
Footwall
layer. /4 55 1 30 1
924 do. do. do. |Hanging 1/8 8 6 |3 30 2
wall layer
Footwall
o layer. 1/32 | 19 4o 1 >
925 do. do. do. Hanging 1/8 3 50 20 1 3
v!ull layer
termediat
sone. |3 | 15 6 25 |12
Core. 1 L] 5 20
Footwall
layer. 1/32 | 60 20 20

o

P

GLO




Table 20.--Nin of 287 ntinued.,

¥all rock Pegnatite

n-.-e.l::'- Type and Alteration | Relation to| Shape |Internal [Texture Mineralogy

matite formation wall rock structure [(1aches)

(m. 11) Plagioclase | Perthite orqu.‘: Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
Por- | Size MJ Size | Per- | Sige | Par- | Size !-z-(Luu Per- | Sige | Por- | Size | Mineral | Per- [Size | Mineral [Per- Size
cent |(1achesdent({inch (inched)cent(iach t(lincheq)cent(inshed)cont(linches cent(finches) cent |(inches)

926 Hornblende gneish. [Wot exposed. (Lenticular. One uait. 1/8 65 10 24 1 1/2 (Trace. Monasite. (1 orystpl. 1/2
927 ornblende gnelsh do. Irregular.| Hanging 1/2 10 65 | 1 15 <1 Trace
d coarse-grainpd wall layer|,
granite. Footwall
layer. 1/8 80 5 1/2 15 <1 Blotite. |Trace.
928 ornblende gnelsh. do. [Lenticular| One unit.| 1/% 4o 30 2 38 2 1/2
929 do. do, do. |Banging [1/% 15 50 L] 3 5 1/2
. wall layer|
Footwall
layer. 1/64 [ 60 1% 25 1
930 do. do. do, Hanging /% 30 10 50 10 3
wall layer|
Footwall
layer. /32 | 15 25 Trace,
931 do, do, Lenticular: Hanging | 1/4 30 W 20 10 1 Monaszite. (1 erystql. -1/
branching{vall layer
Footwall
layer, 1/32 | 60 10 29.5 0.5 race.
932 do. do, Lenticular] Hanging | 1/M 30 %0 17 3 1/2 Prace.
wall layer
Footwall
layer. 1/8 60 15 2 1
933 do, do. do. Hanging 1/8 10 60 3 29 1
wall layer.
Pootwall
layer. 1/64 | 60 uo Frace.
934 o, do, do.  |Hanging 1/4 3 4o ) = 2 1
vall layer
pootnu
layer. 1/64 | 60 10 28 2
935 do, do, do, ng 1/8 30 ko 3 25 5 [1e1/4
Wall layer.
Footwall
layer, 1/64 | 60 Trace. :
936 Pine-grained None. - Lenticular: One wnit. 1/4 63 20 » 15 2 1/% [®race) 1/14 Beryl., 1 jorystal) 1/4
granite and horny branching.
blende gneiss.
937 Granite. do. Lenticular, Hanging [1-1/2 [ 20 | 1/32 (65 3 15 0.1 | 1/2
wall layer.
Footwall
layer. 1/2 | 65 1/64 (15 1 20 frace
938 [Hornblende gneisp. Fot exposed. do, One unit, 12 | &5 65 2 2 5 10 <1
939 do. do, do.  Banging 3 | % ¥ | 2 |10 [ % |2 2 | 1/2 |Trace
vall layer.
Footwall
layer, 1/2 67 | 1/64 |15 2 5 1 |18 ace{ 1/32| 3
940 do. do, do. One unit, [1/2 | 25 60 P-;/z L} 1




s ==Ni of titesm~Continued.
Wall rock Pogmatite
Humber and
nane of peg~| Type and Alteration | Relation to| Shape |Internal [lexture Mineralogy
matite formation wall rock ture (inches,
(n. 19 Plagioclase | Perthite | Graphie Quarts Nuscovite | Garnet | Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per- | 8ige | Per- | Sigze | Per- | Size | Per- | Size | Per- | 8ise | Per~ | Size | Mineral | Per- |Sigze | Mineral [Per- Sise
cent (inchegkent (inche¢lent (1nches bent (inchegent _h.-l):-l ineheprent l-‘q) cent (ineh cent ((inches)
941 Granite and None Lenticulaf. One uait| 1 15 55 5| 5 Trace frace)
hornblende gneled.
9%2 do. do. do. do. 3/ 10 65 3 25
9h3 Gnelssic granitd.  do. Crosscuttingl  do. do. 1/2 » 1/)1 5| 2 18 2 |1k
ghk Granite and horm- Not exposed. do. ng 3/% 20 15| & 15 15 | 1/8 [Trace
blende gnelss, all layer
'ootwall
layer, /% 50 | 1/32| 10 | 2 2|1/ |® |1/ |02
9us do. None. do. ng w1/2| 15| 1/32| 60 | 3 15 o 1/2
wall layex.
otwall
layer. 1/8 50 10 2
9u6 |Hornblende gneiss, Not exposed, [Lenticular- Eangiag | 3/M 30 2-1/2 50 Prace.
dranching.vall layes.
Footwall
layer. 1/2 50 ko 10 <1 Trace.
947 Granite. Hone. Lenticular.Hanging | 3/% 30 5 | 2 20 Prace.
pall layer.|
Footwall
layer. 1/2 60 | 1/32 20 | 1 20
9us Hornblende gaelsp. Mot exposed. do, 1/% 55 15 28 2 <
wall layesr.
Footwall
layer. 116 60 10 30 Frace
¢
949 do. do, do. 1/16 35 35 28 2
vall layer.
Footwall
layer. |1/32 60 9 3 1
950 do, do. do, 1/% ko 30 28 2
wall layer)
Footwall
layer. (1/32 60 9 30 1 Trace
951 do, do. do. ng |[1/8 4o 4o ) 3
wall layer
Footwall
layer. 1/64 70 9 20 1 [Trace.|
952 do. do. do. ng 3/8 ko 39 20 1
wvall layer
Footwall
layer. 1/32 | 6o 19 20 ;¢
953 Hornblende gneigs. do. do, ng 3/8 | us 2 28 2
vall layer
FPootwall
L layer. 1/64 | 60 5 b 1 .
do. do. .
954 do a 11‘{"‘ 1/8 ko 4o 17 3
Footwal. A
layer. 1/64 | 70 9 % 1 [P“.

no

Mo



fable 20.--Nineralogy of pegmatites-—Continued,

Vall rock Pogratite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal ; Mineralogy
o A s i D P iiatotians | Porkiise’ | Mesabie . | Swacss - | Wosmwuital dernch’ | Biabmaing |’ | atiim dassais Other minerals
grani te
Pu—J 8ize | Per- | Size | Por- | Size !w—t‘Llin hF(Llh. Pu’-‘J‘liu Por— | Size | Mineral Por- | Size Mineral [Per- Sigze
cent(inch (inches)cent(jnches) h t(lnched)cent(inched)cent(iinches) cent [inches) cent (1nches)
Harndlende gnelsh. Not exp: Lenticular|.Eangi 1/16 | 63 20 b1 2
> S i wall layer|. d
Footwall
layer. /32 | 70 10 19 1
956 do. do. do, ng 1/» 58 2 20 2
wall layer|.
Footwall
layer, /32 | ™ 9 15 1
957 do. do. do, |[Hanging | 1/M 50 3 19 1
wall layer,
Pootwall
layer. /32 | 10 30
958 [ornblende gueist do, do. 1/2 | 2 6 | a1/2 15
mod granite. wall layer|
Tootwall
layer. 1/2 45 4o 15 Trace., Biotite. |Trace.
959 Hornblende gneiss. do. do. ng 1 3 1/8 | 50 | & <1 | 1/%
wall layer
Pootwall
layer. 1/% 7 | /3210 |1 0 Trace
960 do. do. do. |One wmit. | 3/4 5 W | 2 15 <1
961 do. do. do. do. 1/2 55 | 1/16| 25 | 3 19.5 0.5 Ik
962 do. Hene. Crosscutting. do. do. 1 30 5 | W 19 1 1/2
963 do. Not exposed. do, ing /N 1] 20 30 2 Monasite. (1 erystal. 1/%
wall layer,
Pootwall
layer. /3 | 10 L3 25 1
964 do. do. do. One unit.| 1/16 | so 2 30
965 Poarse~grained | None. saticula do. 1/8 5 2 4 30
granite and horn- dranching
blende gneiss.
966 Hornblende gneids. Not exposed.|Leaticulag. do. /s 20 60 50 2
967 do, do. do. do. 1/4 30 50 W -]
968 do. do, Oval. do. 1/32 | 60 10 29 1
969 do, do. Lenticulay.
wall layer| 1/ 10 60 2 =
Footwall
layer. /% L) 21 3o 3
970 do. do. do. One unit. | 1/64 | 80 2
n do. do. do. ing /% 10 (] 30
1 layer,
'ootwall
lager. |1/64 | 60 5 3 5




Table —-Niner. of tites—Continued.

¥Wall rock Pognatite
Fumber and
name of peg~ Type and Alteration | Relation to| Shape Internal [Mexture : Mineralogy
matite formation wall rock s e |(inch
(m.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline i thium minerals Other minerals
grani te
Por— | Size "I-J Size | Por- Llin Per— | Sige |Per- | Sisze | Por— | Sige | Por- | Sise | Mineral Por- Lsiu Mineral |Per- Size
cent{inched)cent (inched)oent (fncheq)oont (1nched)oont (1nched)cont { 1ncheq )8t (1nches) cent({inches) cent | (inches)
972 Hornblende gnelss, Not exposedLenticulas, Hangl 1/16 | 10 60 28 2
wall layer
Footwall
layer. 1/16 | 55 10 25 10
do. do. do. |Vall sone  1/64 | 70 9 20 1
o Core. 1/ 60 g 30 2
974 do. do. do. One unit. | 1/32 | 60 13 25 2
975 do. do. do. Hanging 1/2 50 19 30 - i
wall layer.|
Footwall
layer. 1/64 | 80 20
976 do. do. do, |One wnit,| 1/64 | 75 25
977 do. do, do. do. 116 | 15 20 5
978 do. do, do. Hanging 1/64 10 60 30
wall layer|.
Footwall
layer. 1/16 | s0 20 2 3
979 do. do. do. |Hanging 3/8 10 65 2u 1
wall layer.
Footwall
layer. /% 50 15 30 5
980 do, do. do. Hanging 1/2 To 2 2
wall layer
FPootwall
layer. 1/6% 70 2 25 3
981 do, do. do. Hanging 1/8 10 60 30
wall layer
Footwall
layer. 1/64 60 6 30 5
982 do. do. do. Ranging 1/2 5 70 24 1
wall layer
Footwall
layer. 1/64 70 28 2
983 do. do. do, Hanging 3/8 20 60 18 2
wall layer
Footwall
layer. 1/32 70 " 25 - 1
984 do. do. Lenticular- Hanging | 1/k 10 60 27 3
branchingiwall layer
Pootwall
layer. 1/4 30 10 ks 15
985 Hornbleade gneiss do, do.  |Hanging 1 20 5 |5 20 10 3/% | Trace. 1/6M Beryl. 1 ¢rystal.| 1/2
pnd fine-grained wall layer
granite. Footwall do, 0.3 [1/16-1/2
layer. 1/2 |49.2 3 |5 15 5 |1/16 (0.5 |1/64 Monasite. } crys -'.I;Io-
: 1/2
986 do. do, Lenticular{ One unit.| 2 15 5 |12 v 5 [19.% 15 (3/% |0.5 [1/32




Table 20 .--Nineralogy of pegmatites —Continued.

¥all rock Pogmatite
Funber and
name of peg- Type and Alteration | Relation to| Shape Internal Mexture > Mineralogy
matite formation wall rock structurd §nches)
(n.11) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
¢ granite
Por— | Size | Per- | Size | Per- | Size | Per— | Size | Per- | Size | Per~ | Sige | Per— | Size | Mineral Por- | Size Mineral |Per- Size
cent [inchegPen{(inches) cont (inches Pent (1ncheq Pont (inchep FORY inches) Cont (inched) cent (inches) cent  finches)
987 Hornblende gneide Not exposed.|lenticulag- Hanging | 3/b us W | & 1% 10 | 1/% [Trace| 1/16
and fine-grained branching | wvall layex.
granite. Pootwall
layer. 1/ 1 15 | 2 15 5 [1/8 | 1 1/64
988 do. do, do. Hanging 2 20 50 5 20 10 3/4 [Trace  1/6k
wall layer|.
Footwall
layer. 1/16 | 6o 3512 15 10 | 1/16(Trace 1/64
989 do. do. do. |Wall sone, 1/64 | 75 wija 15 Tracd. 1/8| <1|1/124
Core. /% ko 29 | & 20 1 1 Beryl. 2 prystals,l/M=3/8
990 do. do, Lenticular, One unit. 1/8 us5 35 | 2 20 Tracqd. 1/4
991 Horablende gneisp. do. do. do. 3/8 54 § 15 A 1/16| <1 1/11ﬂ
992 Hornblende gneisp Nonme. Not exposed Lenticularf-Hanging 1/% 4o Jo | 2 20 10 1N
and fine-grained branching.wall layer.
granite. Footwall
layer. 1/32 | 13 0 |1 15 2 |1/32Trece, 1/128
993 do. do. do. Lenticular| One unit.| 1/8 & 20 [1-1/2 15 1 | 1/16 Trace  1/64
[Hornblende gneisp. do. do. do. 1/% 65 2 |3 15 Tracq.1/8 | <1| 1/124
995 do. do. do. do. s | us W |3 15 ‘tracd.1/8 Beryl. 3 prystals|1/i=1/2
do. - . . do. % | 35 w3 1 Tracq.1/8 | <1|1/124
997 do. do. do. Hanging 3/ 20 L 5 3 25 10 |12
wall layer
Footwall
layer. /% 75 15 10 <1 Monazite. } crystal. 1/2
998 Fine-grained gragite None. do. One unit, | 1/8 55 25 2 20 Trace.1/32 Beryl. M grystals|l/U=1
and hornblende
gueiss,
999 Hornblende gneiss. Mot exposed. [Leaticulart do. 1/8=1/4 55 25 20 <1 e do, 1 grystal.| 1/4&
branching|
1000 Fine-grained None. Lenticular| ¥all sone| 1/8 63 2 10 |5 15 2 (1/16| <1 |1/128
granite and hornd Core. 1 20 50 | b 20 10 |3/8 [Mrace. 1/32
blende gneiss. ’
1001 do. ot exposed. do. One unit,| 1/2 »B |3 20 Trace, 1/4 e.| 1/64 Beryl. 1 ¢rystal.| 1
1002 Hornblende gneisq. do. do,  |Vall sone.| 1/64 | 78 5 15 Trace. 1/8| 2 |1/64
Core. 1/2 29 50 2 1| 1/ 0. 1/32 Beryl, 3 ¢rystals|l/32-1/8
Columbite~
tantalite.|1 crystdl. 1/16
1003 jranite and horn None. P do. 3/ 2 5 2 o] <1 Beryl. 1 ¢rystal.| 1/b
blende gneies.
1/8 50 ;3 5 3 15 <1
1004 do, do $rosscutting.| do. 3/% 30 W |2 5 /%
/% 68 10 11 20 2 18| <1

e b e




o o 20, —-N of tites-—Continued.

Wall rock Pogmatite
Faxber and
nane of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure({iaches)
(n.n) Plagioclase | Perthite | Oraphic Quarts Muscovite| Garnet | Tourmaline Lithium minerals Other minerals
granite
Per— | Bige | Per- | 8ize | Per- | 8ise | Per- | Size !u—J Size | Per- | Sige | Per- | Size | Mineral Por- | 8isze Nineral |Per- Sise
cent{inches)oent (inches)cent (ncheg)cent hes)cent(incheq)cent hed)cent({inches) cent(finches) cent (inohes)
1004--  [Orenite and horm- None. croumtuuhuuodu. Core. 2 30 10 <1 Beryl. 5 prystale}1/16-3/W
(Continued] blends gnelss.
1005 do, do. Lenticulan One unit. 1/8-1/% 65 15| 20 <1 Trace do. 1 ofystal. | 1/8
branching.
1006 Horablende gneips. Not exposed| do. do. 1/8 58 20| 2 20 2 1/8 do. 9 crmystals, [1/32-1/4
1007 do, do. Lenticulat. do. [1/8-1/M 5k 20 25 1 Trace
1008 Hornblende gneigs do. Lenticulay~ do. 1/8=1/% 55 15 3 <1 Trace
and fine-grained ‘branching
granite.
1009 do. None. Lenticulay. do. 1/4=1/2 47 33 20 Trace. Trace Beryl. 2 jorystald.1/M-1/2
j 1010 do. Not exposed.lsaticulart  do. 3/16 55 | 2 15 Trace! 1/16 do. 6 jerystald.1/16-1/H
‘branching
1011 Hornblende gneids, None. do. do. /s U5 35 2 <) Trace| do. 1 drystal. | 1/b
fine-grained gradite,
gnd coarse-graingd
granite,
1012 Hornblende gneids Not exposed, |Leaticulad. do. 1/% 50 30 2 <1 Trace do, 2 grystals.) 1/b
snd fine-grained -
granite,
1013 Hornblende gneige None. Lenticular- de. /% 50 29 20 1 Trace
and coarse-graiged ‘branching
granite.
1014 Hornblende gneids, do. Not exposed.|Leaticular., do. 1/8=1/4 55 3 20 <1 Trace, Beryl. 2[erystalq. 3/M
fine=grai ned
granite, and
coarse-grained
granite.

A 1015 do. 4o, o, do. [1/e=1/4 60 20 20 <1 Trace do. 5 [erystal 4.1/M4=1/2
1016 Hornblends gneiss. Not exposed. do. do, 3/16 53 | 3 20 2 | 1/8 |Trace| 1/12§ do. 1 forystal) 1/8
1017 do. do. Lenticulan do. /8  |51.5 20| 2 20 2 | 1/8| 0.5 | 1/6

branching.|
| 1018 do. do. Lenticular. do. 1/8 45 30 20 5 | 1k | 0.1 ]| 1/16
1019 Hornblende gneiss do. Leaticulan do. 1/8 2 30 20 3 15 8 1/8 |Trace| 1/64
4nd fine-grained branching.
granite.
1020 do. None, Leanticular. do. /% 30 o 3 3 |3 20 10
1021 do. Not exposed. do. do. 1/8 50 25| 3 10 20 5 | 1/8 |Trace} 1/32
1022 Hornblende gneisps. do. do. ¥all sone. 1/16 50 1/38 20 28 2 Biotite. [Trace.
Cors. 2 10 W |3 30 Y
1023 do., do. do. |W¥all some.f1/% 60 19 20 1
Core. ll—l/a-l % |3 50
e




Table 20.--Nineralogy of pegmatites=—Continued.

¥all rock Pegmatite
Funber and
name of peg- and Alteration | Relation to| Shape Internal [exturs Mineralogy
matite formation wall rock structure(inches)

(R, I1I1) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals

granite
Por— | Size P-r-J Size | Per— | Size | Per— | Size Pu—J Size | Per- | Size Per—JSln Mineral Por- | Size Mineral |Per- Size
cent cent (inches)cent (inched)cent (inch t(incheg)cent (inchedq)ceont (inches) cent(iinches) cent inches)

1024 Hornblende gneiss. Not exposed. |Lenticular.¥Wall sone. 1/2 4o 28 30 2

Core. [3/4-31/2 20 55 | 2-1/ 25
1025 do. do, do, Wall zone. 1/8 55 10 30 5
Core, 1/8 30 37 30 3
1026 Pine-grained None. do. Vall sone.| 3/8 ks 3|5 15 20 10 | 3/8 [Trace] 1/32
lgranite and hornt Core. . 2 20 80
(blende gneiss.
1027 do. do. do. |¥all sone. 1‘16 60 2 |3 15 5 |1/2 [Trace] 1/16
Core. 10 35 b5 10 3/% Beryl. 2 prystals|l/W-3/8
1028 hornbhnd- gneisp, do. LenticulartWall sone.| 1/8 63 100 |1 15 5 |1/8 | 2 |1/6u
ifine~grained grapite branching, Core. 2 15 30 4 50 5 1 Beryl. 1 erystal.| 3/8
land coarse-graingd
granite.
1029 Hornblende gneisp  do. do. One unit. | 1/2 ko 30 | & 20 10 1/2 [rrace. 1/16
jand fine-grained
granite.

1030 do. do. do, do. 3/u 35 3% |5 20 10 | 1/2 |Trace 1/16

1031 do, [Fot exposed. [Lenticular, do. 1/8 49 3 |3 20 Tracd.1/16| 1 | 1/6% Beryl. 1 prystal.| 3/16

1032 do. do, do, do, /% 53 25 | 4 20 2 |1/2 [trace] 1/16 do. 1 prystal.| 3/16

1033 [Eornblende gneisp. do. do. do. 3/8 49 R 2 5 /4 5 1/64 do. 2 trystals[1/16~1/8

1034 do. do. [Lenticular+  do. 3/16 | 39.5 30 3 20 10 1/% 0.5 |1/64 do. 1 prystal.| 3/16

branching|

1035 Hornblende gnelss do. Lenticular| do. 1/16 | 61 2 |3 15 2 |1/8 | 2 |1/64 Columbite~|1 crysthl. 3/8

pnd fine-grained tantalite.

granites.

1036 do. do. do. do. /% | 43.5 25 20 10 1/2 | 0.5 |1/128 Cleaveland+
2 1te. x|

Biotite. |Trace. 3/8
Polumbite-
tantalite. |1 crystql. 1/8
Beryl. 2 g¢rystals|1/16-1/8

1037 do. do. do. do. 3/8 |35 35 20 10 |1/8 |0.5 |1/128

1038 Hornblende gneisq, None. Lenticulary do. 1/2 4o 30. 13 20 10 |3/4 [race.|1/16
fine-grained granite, branching,
and coarse-graingd
granite.

1039 Hornblende gneisg Not exposed.|Lenticulad, do. 1/8 60 15 |3 20 5 1/4 | Trace[1/128 Beryl. 1 crystgl. 3/8
and fine-grained Biotite. |Trace. 1/4
granite,

10k0 Hornblende gneiss, Nons. Lenticular< Hanging | 1/4 4o Y |4 1 % -
ine-grained granite, branching.| wall layed. ? B UK Pk 1%

4nd coarse-grained oo twall
granite. layer. 1/32 | 78 5 | 1/2 15 Trace| 1/16| 2 [1/128 Beryl. 1 ¢rystal.| 3/8

e s e




Table 20.--Nineralogy of pegmatites--Contimued.

¥all rock Poguatite
Number and
name of peg- Type and Alteration | Relation to| Shape I:hr:.l [!;a:::n Mineralogy
l(.gfo“) formation wall rock structure (inches Plagloclass | Pertuite 5 Quarts Wstovite 6 t P line 14 thium minerals Other minerals
granite
Per— | Size | Per— | Size | Per- | Size | Per— | Size | Per~ | Size | Per- | Size | Per- | Size | Mineral Por- | Size Mineral |Per- Size
cent cent(Anches) cent( {nches) cent(inches) cont( L nches)) cont(li nchesl) CENY h nches cent{ {nches) cent |(inches)
[Bornbl end 1 None. [Lenticulart One unit.| 3/8 b2 3% | 4 20 3 1/8 frace.| 1/64| Biotite. [Trace. /%
W ‘::n ﬂ:—;rs:u: " branchiag} Chlorite. |Trace. 1/8
granite, Beryl. U|orystaly.1/16-1/4
10482 do, do, do. do. 1/8 | 58.5 2 |3 20 1 3/1§ 0.5 1/64 do. 7T[crystalg.l/32-1/¥
104 do. Not exposed.lenticular| Hanging 1/8 53.9 35 15 0.5 1/8 Frace.| 1/64 Biotite. [Trace. 1/%
» wall layer Beryl. 0.6 [1/16-3/8
Footwall
layer. 1/128 | &5 15 <1 do. 1|erystal 1/8
0Lk [Hornblende gneisp. do. Lenticulart Wall sone. 1/64 | 78 5 [ 1/% 15 2
branching.  Core. 3/8 | 35 35 3 5 15 10 1/2 (Prace. 1/ Beryl. 3 ¢rystals 1/&-3‘16
Biotite. |Trace. 1/
10k5 do. do. Lenticular| One unit.| 1/16 | 58 20 1 15 5 1/8| 2 1/1 Beryl. 3 ¢rystals|3/s-1/2
1046 Hornblende gneis| do. do. do. 1/16 | 62 15 3 20 3 s <y 1/ do, 3 ¢rystale|l/16-3/
mnd fine-grained
granite,
1047 Eornblende gnelsy. Not exposed.| Lenticulaf~ One unit| 1/4 49 30 y 20 1 3/16race.| 1/32 Beryl. 2 ¢rystals{1/8-1/k
) ng.
1048 Hornblende gnels None. Lenticular{ do. 1/16 | 571 20 ) 20 3 1/8 Frace.| 1/32 do. 1 grystal.| 1/8
pnd fine-grained
granite.
1049 Hornblende gneiss. Not exposed. do. do. 1/16 20 3 20 s 1/8 0. 1/32 Columbite- |1 crystql. 3/16
tantalite.
1050 do. do. do, do, 1/8 | 49.5 30 3 20 0.5 | 1/2| <1f1/32 Biotite. [Trace. 1/8
1051 do. do. do. do. 1/8 u5 35 2 15 5 1/8| <11/64
1052 Horablende gneisy Hone. Lenticulary do. /4 4 20 1/8| <11/16 . [
And fine-grained branching. / 2t 3 5 / 11/ Beryl. 1 grystal.| 1/4
granite. ¢
1053 Fine-grained do. Lenticular{ do. 1/8  |49.5 3 3 20 0.5 | 1/16| Trace, 1/6Y4 do. 5 grystals|3/32-3/16
granite. Biotite. |[Trace. 1/64
1054 Hornbleade gneids. Not exposed.|  do. do. 1% 43 30 3 20 7 3/16| Trace 1/32 do. Trace. | 1/4
1055 do. do. do. do. 1/8 55 20 3 20 5 /8 <3| 1/64
1056 do. do. do. do. /% b5 30 25 <1
1057 Hornblende gneiss, None. Lenticul do. 1/4-1/2] uy
ine-grained granite, brueht::. 5 i s e e2 o Nl
and quartzite.
1058 IHno-m:::d do. do. do. /% | 49 30 20 1 Trace.
1059 Hornblende gneiss| do. do. - Yo
b o do 1/4-1/2| u3 3 2 <1 Trace
1060 Hornblende gneisp. Not exposed. do. do. n/8-1/4%| 60 15 25 frace <1

e s e
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Table 20,--Mineralogy of pegmatites--Contimued.

¥all rock Pegnatite
Bumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure {inches
(P, 11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per~ | 8izo | Per~ | Size | Por— | Size | Per— | Size | Per- | Size | Per- | Size | Mineral Per- | Size Mineral |Per— Size
cent [incheglent (incheshent (inchepkent (inchedkent {incheplent {incheplent (1nched) cent {inches) cent [(inches)
1061 Horndlende gneigs. Not exposed.| Lenticulaf. One unit|1/8-1/4 55 25 20 <1 Tracel.
1062 do. do. do. do. 1/4 us 35 20 <1 Trace| Magnetite | Trace.
1063 do. do. do. do. 1/2 30 50 20 <1 Tracel " Blotite. [Trace.
1064 Hornblende gneigs, None. do. do. 1/4 4g 25 25 1 Tracel Beryl, 1 [crystal) 7/8
fine-grained grgnite, Columbi te~
and quartsite. tantalite. |1 crystsl. 1/4
1065 Hornblende gneigs. Not exposed.Lenticulary do. 1/4-1/2 35 20 <1 Trace, Beryl. 1 [crystal, 1-1/4
branching
1066 Hornblende gneigs HNone. do. do. 1/2 37 20 1 Trace|
and fine-grained
granite.
1067 Hornblende gneiss, do. Lenticulaf. do. 1/8-1/4 60 20 20 <1 Trace}
fine-grained grajite,
and quarzite.
1068 Hornblende gneigs. Not exposed.| Lenticulas- Wall song.1/8-1/k 51 25 20 y <1 Beryl. 17 |crystald.1/8-5/8
pranching. Core. 3 1 40 58 1 do, 3 |erystald.
Columbi te~
tantalite. |1 crystgql.
1069 Fornblende gneigs None. Lenticulay. One unit|l/M=1/2| 42 37 20 1 <1 Beryl, U |crystald.3/16-5/8
pnd fine-grained
granite.
1070 Hlornblende gneiss. Not exposed.|Irregular do. 1/8-1/4 69 10 1 <1 Baryl. 5 [erystald.1/16-3/Y
1071 do. do. Lenticulan.¥Wall sone{ 1/2 4o 35 25 <3 1 do. 23 jerystald.1/8-1/2
Core. 6 1 38 60 1 Biotite. [Trace.
1072 do. do. do. [One unit. }/2-3/% | 35 ko 25 =% Trace Beryl. 26 crystald.1/16-1/3
1073 Hornblende gneigs None. do. do. [1/M-1/2] Wy 35 20 1 ‘trace)
and fine-grained
granite,
1074 Hornblende gneiss, Not exposed. |Lenticular- do. 3/u 35 is 20 Trace Trace Biotite. [Trace.
Pranching.
1075 Hornblende gneiss None. do. do, /4 45 3 20 ; | =} Beryl. 3 [crystalq. 3/16
and coarse-grained
granite.
1076 Horublende gneise Not exposed Leaticular.¥Wall zome. 1/2 30 50 20 Trace Trace Biotite. | Trace.
and fine-grained Martite. | Trace.
granite, Core. 1 10 50 4o Beryl. 2 |crystald.1/16-1/4
Biotite. | Trace.
1077 Hornblende gneiss. do. Lenticular~ Wall zond.l/4-1/ U5 35 20 <1 Trace
pranching. Core. 5 <1 7 93
1078 do, do. do. One unit, (1/8~1/4 50 30 20 <1 Trace
1079 do. do. Lenticular. do. /4 b5 30 25 <1 Trace
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Tadle —=Ni; of titese-Continued.

¥all rock Pagratite
Rumd
m-d::r Type and Alteration | Relation to| Shape |Internal [exture Mineralogy
matite formation wall rock structure(/inches)
(n.11) Flagioclase | Perthite | Graphic Quarts Muscovite | Garnet | Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per- | 8ize | Por~ | S8ise | Per~ | 8ize POFJ 8ige | Por—- | Sise P»-J Size | Mineral Per- | Size Mineral [Per- Sise
cent{inched) nohed)cent(finched)cent(inok t{inched) incheq)cent (inches) cent(finches)| cent inches)
1080 Hornblende gneiss None. Lenticular One unit.l/8-1/%| 55 25 20 <1 Trece.
and fine-grained branching,
granite.
1081 do.’ do. do. do. 1/8 54 25 20 1 <1 Beryl. 1 prystal.| 1/8
Martite. fTrace.
1082 do. do. do. do. n/4=1/2( Y9 30 20 1 <1 do, Trace.
1083 do. do. Lenticularl do. 1/ 60 20 20 <1 <1 Beryl. 6 prystals|1/8-3/8
1084 do. do, do, do. I/8=1/4| %9 20 20 1 <1 do. 5 prystals|l/s-1/k
1085 [Hornblende gneisp. Not exposed. do. do, n/2=3/4| k3 30 F] 2 ITrace do. 3 prystals|3/16-3/4
1086 do. do. [Lenticulart do. B/8=1/4| 49 30 20  § fTrace. do. 1 ¢rystal.| 3/16
lbranching. 9
1087 do. do. do. do. 1/8-1/4| 60 20 20 <1 Trace.
1088 Lnornbhﬂc gneisp Hone. do. do. /4 b 35 2 1 =<1 Biotite. fPrace.
and fine-grained Beryl. 3 grystals| 3/16
granite.
1089 Hornblende gneiss. ot exposed. Lenticular| do. L/&-1/8| g 30 20 1 <1 D
1090 do. do. do. do. /% 55 25 20 <1 <1 Biotite. |Trace. io
1091 do, do. do. do. 1/2 39 ko 2 1 Prace. Beryl. 1 ¢rystal.| 1/4
1092 do. do, do.  V¥all sonme. }/8-1/4| 55 25 20 < <1 do. 1 grystal.| 1/h
Core. L) X 25 ™ <)
1093 do. do. do. One unit.}/U=1/2| 4O 35 25 <1 Trace., Beryl. 2 ¢rystals| 1/%
1094 do. do, do. do. 12 | » 4o 2 <1 . do. 4 grystals{1/8-1/2
1095 do. do. do. do. /4% | 45 30 25 <1 ace do, 2 ¢rystals| 1/8
1096 do. do, do. Wall sone. 1‘2 35 u5 20 <1 Frace.
Core. 1 25 ™ .
1097 do. do. do. One unit.| 3/4 | 15 65 1% 20 <1 ace.
1096 do. do, do. do. Yk | W 35 20 1 ace.
1099 do. do. do. do. 1/2-3/4 4o 39 20 1 Frace.
1100 do. ; do. lenticular| do. s | 0 2 1 Frace. Beryl. 2 ¢rystals| 1/M
branching.,
1101 do. do. Lenticulad. do. /4 | 45 30 25 <1 Trace| Bpidote. |Trace.
1102 do. do. + do. “’. 1/4 | 49 30 20 1 Trace| Beryl. 1 drystal.| 3/26
1103 do, do, Lenticul do. /4 W 35 20 1
branchbing,
1104 do. do, Lenticular. do. 1/8 46,5 30 20 3 0.5




Zable $0.--Mineralogy of pegmatites--Continued.

¥all rock . Pogmatite
Bumber and
I-o'd peg~| Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
truct 1
-(::.n ) S L e b b Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
grani te
Por— | Size | Per- | 8ize | Per- | Size | Per- | Size | Per- | Sige | Per— | Size | Por- | Size | Mineral Por- | Size Mineral |Per- Size
cent (incheq)cent {1ncheq)cent (incheg)oent {incheq)oent {inchep)cent (1nchesrent (incheq) cent (tnches) cent inches)
1105 Hornblende gneids. Not exposed.|Lenticulay.Hanging 3/ 30 Wy 15 10 | 3/% [Trace| 1/6M
wall layer
Pootwall
layer. 1/16 |67.5 15 | 2 15 2 | 1/% | 0.5 |1/128 Beryl. 1 prystal.) 1/16
1106 do. do. do. | One unit.| 1/4 ug 35| 3 15 1 | 1/8 |Trace| 1/64
1no7 Fine-grained None. do, Hanging 1/ 50 30 3 15 5 1/8 |Trace| 1/16
granite and horn wall layer.|
blende gneies. Pootwall
layer. 1/32 | 12 10 | 1/2 15 1 1/16| 2 1/64
1108 do. do. Lenticular: One unit. 1/8 |Wk.5 30 2 ) 5 |1/% | 0.5 [1/128
branching.| =
1109 do. do. do. do. 1/16 | 13 10 1 15 2 |1/m
1110 do. do, Lenticular, do. 1/16 | 68 15 15 2
un do. do. Lenticulart  do. 1/8 45 30 2 20 5 |1/2
(branching.
nNy
112 Fornblende gneiss. Mot exposed. do, do. 1/8 50 25 1 15 4 15 2 1/8 =3
113 Fornblende gneis$ None. Lenticular|, do. 1/2 39 b5 3 15 1 |1/4 [trece. 1/6M - ot
hnd fine-grained o
granite.
114 do. do. Leaticulart do. /32 | ™ 10 | 3/u 15 1 116 <1/6n
branching.
1115 do. do. Lenticular| do. 1/16 | 712 10 15 3 |18
116 do. do, do. |Hanging 3/8 20 60 | 3/u 15 5 [1/%
yall layer.
Yootwall
layer. | 1/64 | &4 15 1 |1/68
n1y kurnbhuh cnetag. Bot exposed. | do. |Hanglng | 1/2 | 15 W |1-1/2 w 5 |ys
wall layer
Footwall
layer. 1/64 | 85 15 Trace,1/6k | <1 1/64
118 Horablende gneisq None. Lenticulazw One unit| 1/16 | 78 5 15 2 |1/8 frace.[1/64
and fine-grained pranching.
granite.
119 flornblende gneiss. Not exposed.|Lenticular. Hanging | 3/8 8 60 | 3/u 25 T |18
wall layer
Pootwall
layer. | 1/32 | 83 15 2 [1/6M
1120 do. do. Oval, One unit. | 3/8 » ks 1 15 1 i | <1 /s
na do. do. Lenticulax- do. 3/8 59 2 [1-1/2 20 | /%
branching.|
1122 do. do. Lenticular.Hanging | 1/8 20 60 19 3
wall layer.
Footwall
layer. 1/16 | W 28 30 2




Table 20,--Mineralogy of pegmatites--Continued.

Wall rock Pegnatite
Fumber and
name of peg-| Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
natite formation wall rock structure {inches
(r.11) Plagioclase | Perthite wﬁ‘ Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | 8ize | Por- | Size | Per- | Size |Per- | Sigze | Per- | Size | Per~ | Size | Mineral Por- | 51 Mineral [P 81
cent [1ncheshent {nches) cent {inchephend fnches) cend}nches) contlinches) ¢ on i fnches s ation g cz (inches)
123 Hornblende gneigs. Not exposed.Lenticular| Hanging /% 60 10 27 3
wall layer
Footwall
layer. /6% | 715 5 18 2
124 do, do. do. One unit.| 1/32| u5 24| N 30 1
1125 do. do. do. | Hanging | 1/% | 17 50 30 3l
wall layer
Footwall
layer. /64| 60 19 20 1
1126 do. do, do. Hanging 1/2 15 50 30 5 1
wvall layer
Footwall -
layer. 1/32| 6o [ 30 2
1127 do. do. do. One unit.| 3/8 3 3 30 10
1128 do, do. do. do. 1/16 T0 " 25 1
1129 do. do. de. Hanging 1/8 10 60 271 3
wall layer
Footwall
layer. 1/32 60 - 38 2
1130 do. do. do. |Hanging 1/4 30 50 28 2
wall layer
Footwall
layer. /32| 10 4 25 1
13 do. do. do. Hanging 1/8 10 60 27 3
vall layer
[Pootwall
layer. | 1/32| TO ) 25 1
1132 do. do. do. | Hanging 1/4 10 50 uo <1
wall layer
Footwall
layer. 1/32| 60 10 25 5
133 2 do. do. do. ¥Wall mne 1/64 | 80 20
Core. 1/32 30 20 4g 1
13k do. do. Oval. One unit.| 1/16 | 60 10 30
135 do. do. Lenticulay. do. 1/8 50 20 30 Trace
1136 do. do. do. do. 1/8 W45 3| 5 15 0.5 | 1/8 | <1 1/84
1137 Hgrnblende gneiss None. do. Irregular. One unit.| 1/W ug 30 20 2 |[1u
and fine-grained
granite.
1138 do. do. do, Lenticulay. do. 1/8 60 20| 5 20 Tracel 1/64 Biotfte. (Trace. 1/4
1139 Hornblende gneiss. do. Irregular. do. 1/16 5 10 3 15
1140 do. do. do. do. 1/ 58 25| b 15 2 3/8
14 do. do. Oval. do. 1/4 % 10| 2 15




Table 20,--Nineralogy of pegmatites—-Continued.

¥Wall rock Pognatite
Number and
name of peg- Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure {inches)
(n.11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Per— | Size | Per- | Sizo | Per~ | Size | Per— | Size | Per- | Sise | Per- | Size | Per- | Size | Mineral Por- | Sige Mineral [Per— Size
cent (incheq)cent (incheq)cent (inchescent {1acheq)cent (inchep)ent (inchepkent (inches) cent {inches) cent (inches)
142 Horndblende gneigs. Not exposed.|Leanticulay. Ome unit| 1/2 50 35 2 15
1143 do. do. Oval. do. [1-1/2 s 3% 15 | & 20
nkk do. do. Irregular do. 1/u 75 10| 2 15 5 | 1/u
1145 do. do. Leaticular< do. 1/% 50 25 15 6 15 10 1/%
branching.
1146 do. do. Lenticulasd, do. 1/8 50 2| 3 01| 5 20 10 | 1/%
147 do. do. Lenticular- do, 1/4 56 25 15 | 6 15 3 |ys|1 |1128
branching,
1148 do. do. do. Vall sone 1/8 [58.5 2 2 15 1 1/8 (0.5 |[1/64
Core. | 3/ 10 5 | 1/2 30 55 1
1149 o, Y do. Lenticuler. One unit, 1/16 | 72 10| 2 15 3 |
1150 do. do. do. Wall IOIIOT l‘l ko 30 % 20 10 | 1/%
Core. 10 30 55 5 : Beryl. 2 cryltdl.l»lﬁ-
31
1151 |Coarse-grained None. do. |One unit.| 1/8 us 5|3 15 5 | 1/4 |Trace 1/14
granite and
(hornblende gneisp.
1152 o, do. do, |EBanging 1/8 Yo W |3 15 5 |1/
wall layer.|
Pootwall
layer. | 1/64 [N 15 1 (1128
1153 Hornblende gneisp. Not exposed/Lenticularf-Hanging 1/8 ko 4o 1 15 5 3/8 [Trace| 1/124
(branching.| wvall layer|.
Footwall
laysr. | 1/64 | &4 15 1 [1/128
1154 Pine-grained Hone. Lenticular, Hanging 1/8 | ko 43,5 [ 1-1/2| 15 1 |1/2 | 0.5 1128
igranite and hornt wall layer,
[blende gneiss. Yootwall r
layer. 1/6% | 8o 5 | 1/2 15 Trace 1/128
1155 Hornblende gneiss. Not exposed.Lenticulary Hanging 3/8 > L5 2 20 10 3/N
branching.|wall layer
Footwall
layer. 1/64 9 5 1/% 15 1 [1/128
1156 do. do. Lenticular| Hanging 1/16 8.5 35 2 25 5 15 1 /4% | 0.5 1/128
wall layer
Footwall
layer. | 1/64 | 84 15 1 1/128
1157 do. do. Lenticulary One unit.| 1/2 15 50 B |5 20 15 |18 | <11/32
branching.
1158 do. do. Lenticulat. do. 1/% 55 2 |2 25
1159 do, | do. do, do. 1/8 65 15 |3 20 Trace. 1/14
1160 do. do. Lenticular{ do. 1/8 59 2 |3 15 1 |1/8 Mraced 1/8
‘dranching|




Table 20.--Mineralogy of pegmatites--Contimued.

Wall rock Pegmatite
Number and
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy
matite formation wall rock structure (inches)
(P1.11) Plagioclase | Perthite Oraphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
Y granite
Per- | Size | Per- | Size | Per~ | Size | Por— | Size | Per- | Sige | Per- | Size | Per— | Size | Mineral Por- | Sige Mineral |Per- Size
cent{incheg)cent (incheq)cent (lincheq)cent (1nched)cent (1nches)cont {inches cent (inches|) cent ((inched) cent (inches)
1161 Hornblende gneigs. Not exposed. Lenticulay. One unit| 1/4 65 10| & >
1162 do. do. do. do. 3/8 60 10 |1-1/2 30
1163 do. do. do. do. 1/8 70 15| 1 15 Trace. 1/6Y4
164 do. do. Leaticular{ Hanging 1/2 30 50| 1 20 5 | 1/%
branching| wall sone
Footwall
layer. /64| 75 10 | 3/% 15 Trace,1/32. [frace.| 1/128
1165 do. do. Lenticulaf.¥all sone| 1/16| 60 2|2 15 5 | 1/1§
Core. 3 15 38 us5 2 1
1166 Hornblende gneigs None. do. do. One unit.| 1/8 62 20| 2 15 3 | 1/4 | Trace,1/128
and granite.
1167 Pine-grained do. do. do. 1/8 50 25| 3 20 5 1/4
granite and horg- »
blende gneiss,
1168 do. do. do. do, 1/16 69 10/ 1 20 1 | 1/16]
1169 do, do. Lenticulaz- Wall song. 1/4 53 25 1 15 5 20 2 1/8
branching Core. 3 10 ) 80 10 3/4
1170 Fornblende gneids. Not exposed. do. One unit.| 1/8 50 20 3 20 10 1/4
un Fornblende gneiss None. Lenticular.  do. 1/2 30 5 | 8 15 5 | 3/8.| <1| 1/64
and fine-grained
granite.
12 do. do. Lenticulan- Hanging | 1/4 35 W | 5 15 10 |1/ | <1 1/64
branching.wall layer.
Pootwall
layer. 1/64 75 15 10 1/64| Trace
Core. 3 45 | 5 b5 10 | 3/% Beryl. 1 ferystal) 1
173 Hornblende gneisp. Not exposed Lenticul One unit.) 1/8 |69.5 15 2 15 0.5 | 1/8 | <1f 1/32
umn do. do. Lenticulart¥all zone.| 1/8 60 20 20, <1 Trace
branching.| Core. 2 1 50 L3 <1 Beryl. 8 grystals. 1/k-1
1175 do. do. Lenticular, One unit.l/4-1/2| 54 2 20 1 Trace
1176 do, do. do. do. B/u=1/2| W4 35 20 1
nmn do. do. Irregular.| Wall gone.| 1/2 53 25 20 2 <1
Core. g 1 30 66 B3
178 do. do. do. Wall sone.| 1/2 35 "5 20 N <1
Core. 1 <1 15 85 <1
1179 do. do. do. One unit.| 1/2 ko ko 10 19 1 <1
Fracture
f1lling. 3 2 58 4o <1 Beryl. 8 fcrystale.1/U-1/2
1180 do. do. [Lenticular| One unit.}/8-1/4| ug 20 3 1 =1
1181 Hornblende gneisy None. Lenticulary do L/8-1/4| U5 33 20 2 Traca,
pnd fine-grained branching [
granite.
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Table 20,--Mineralogy of pegmatites --Continued.

Wall rock Pegmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [fexture Mineralogy
natite formation wall rock structure (inches)
(m. 11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Iithiun minerals Other minerals
granite
Por~ | Size | Per- | Size | Per~ | Size | Per- | Size | Per- | Size | Per- | Size | Per- | Size | Nineral ’.FJ Size Mineral |Per- Size
cent lnml‘hmt*lnchll Jcent (incheg)cent (inched)cent |(inchesdent (inches)cen{{nches)| cent (inches cent [1inches)
1182 Hornblende gneids. Not exposed.|Lenticulas- Wall song.1/8-1/k 4o 4o 20 <1
branching Core. 6-8 2 5 93 Beryl. 2 prystals| 1-6
1183 do. do. Irregular. One unit. | 3/4 25 45 <1
1184 do. do. Lenticular do. 1/ u3 .35 20 2 Trace
‘branching.|
1185 Horablende gneiss None. do. do. do. 1/ 43 35 [frace. 20 2 Trace
and fine-grained
granite,
1186 Bornblende gneiss. Not exposed. [Lenticular. do. fi/W=1/2| 15 57 25 3 <1
1187 do. do. do. ¥all sone. 1/2 10 68 5 20 2 <3
Core. | 6-8 15 85
1188 [Eornblende nou‘ None. Irregular.| Wall sone.| 1/16 62 20 15 3 1
and fine-grained| Intermediate
granite, sone. 1/8 35 30 25 20 Trace.
Core. 100
1189 [Hornbleade gneish, Mot exposed. [Lenticular, Wall :anl.lﬂ-l/i uy ﬁ 20 1 <1
Core. 5 <1 60 <1 Beryl. 1 cpystal. 3/4
1190 ICoarse~grained Hone. do. Oue unit.| 1/2 30 50 20 <1 Trace
igranite and horn X
blende gneiss.
1191 [Hornblende gneisp. [Not exposed. [Leaticulart do. 1/2 42 37 20 1 Trace
'branching.
1192 do. do. do. do. 1/2 5 uy 20 1 Trace.] Beryl. 22 frystals|1/8-1/2
1193 Hornblende gneisy, None. do. Wall sone.| 3/8 50 2 |5 20 10 |1/2 [Trace. 1/64
Fine-grained gragite, t diat
pad coarse-graingd sone. (| 15 25 5 10 35 Fematite. |Trace.
granite. Core. 8 20 80 Beryl, 3 ¢rystals{l-1-1/2
119% Hornblende gneiss. do. fenticular! One writ.| 3/16| k48 30 20 2 Trace. do. 2 ¢rystale|l/32-1/1
1195 do. do. do, do. 1/8 | W 3 |3 20 3 |ys [Trace. 1/32
1196 do. do. do. |Wall wone.| 1/8 [59.5 20 |3 20 0.5 |1/8 [Prace. 1/64
Core. 8 60 | & ko
1197 Hornblende gneisp None. do. Nall gome. | 1/8 60 s | 2 15 t:.eo 1/16|Trace| 1/64 Biotite. [Trace. 1/2
and fine-grained| Core. [ W | 8 60 ace] 1/4
granite.
1198 do. do. do. all zone. | 1/8 59 20 | 2 20 0.5 | 1/4 | 0.5 | 1/32
Core. 3 10 50 5 35 5 1/2 |Trace| 1/32 "
1199 do. do. [Lenticular} Wall zonel. 1/2 ug |5 20 2 |14 | <1f1/32
ing diate
sone. 1 ko 10 (5 30 20 2 |[Trace] 1/32
Core. 8 10 8 90
1200 do. do. do. One wnit.| 1/4 | 62 15 | 1 20 3 | 1/8 |trace| 1/32

3

vv:,
LOO

]



Zable 20,--Nineralogy of pegmatites-~Continued.

Vall rock Pogmatite
:.'.:::ﬁ.— Type and Alteration | Relation to| Shape |Internal F’xh:n Wineralogy
-(;i:l“) formation wall rock. structure [( Piagioimee | P " 3 Qicts Wibsorita|  Reruat | Rotrmering £43htun minsral s Other minerals
granite
Por— | Size | Per- | Size | Por- | Sige | Per— | Size |Per- | Size | Per— | Sige | Per- | Size | Mineral Por- | 8ize Mineral |Per- Size
cent{incheq)cent (Inched)cent (incheq)cent (inches)cent (inches)cent { inched kent (inches) cent |(inched) cent [inches)
. 4 On o 4o 1] 1 4 <1 1/6% Beryl. 1 ofystal. | 1/2
1201 [Hornblende gneiss. Not exposed.|Irregular e unit, 3/8 39 2 1/! / B e l;ll
1202 do. do. Lenticular.¥all sone | 1/% 50 30 1-1/2 20 Prace] 1/4 [Trace! 1/6% do. Frace. 1
Core. é 5 35 60 ace Beryl. 4 cfystals. 5/!‘:,/!
1203 do. do, do. One unit. | 1/M ko 3|1 25 Prace, 1/4 |Trace| 1/64
1204 do. do. do. do. 1/16 |56.5 2|3 2 3 [1/8 |o0.5 |1/6 Magnetite.| Trace, | 1/b
1205 do. do. do. do. 1/16 | 55 20 |3/ 20 5 |1/8 | <1
1206 do. do. Lenticular} Wall sonel 1/% 50 s |3 20 5 (18 | <1f1/64
branching.[nt dia
sone, /% us 10 |5 20 20 1 2 |[1/%
Core. [ W 60
1207 do. do. Leaticular| One unit.| 3/16 | ko |5 2 10 (/6| <1|1/68
1208 Fornblende gneisy None. do. ¥all zone.| 1/8 (W5 30 5 20 5 1/8 (0.5 |1/32
pod fine-grained nteraediatp
granite, sone. 3/ 25 T | 35 30 1
Core. g 2 W |8 3 5 |1/
1209 Hornblende gneiss. Not exposed. do, ¥all sone.| 1/8 b5 % |3 20 10 1/% [Trace] 1/32
Core. 100
1210 do. do, Lenticulart One unit.| 1/b 53 s | M 20 2 |1/% [Trace) 1/16
branching.
1211 do. do. Lenticular(VWall sone.}/W-1/2| 15 59 25 1 <1
Core. 6~8 2 30 68 <1
1212 do, do, do. ¥Wall sone.| 1/2 | 30 W |5 20 10 |[1/2 [trace. 1/32
Core. 100
1213 Hornblende gneisg§ None. do, One unit.| 1/4 | 60 25 15 | s 15 Biotite. |Trace. /4
pnd fine-grained
granite.
121k Hornblende gneisd. Mot exposed. do. do. 3/8 L5 4o 20 15 Chlorite. |Trace. /%
1215 do. do. do, do. 3/8 | W 3% | b 25 Magnetite.| Trace, 1/16
1216 Horadlende gnelsq do. do. do. 38 | us » 3 2u.5 0.5 [1/64 do, Trace.
and granite. Hematite. |Trace.
1217 Hornblende gneled. do, do.  [Wall wme.| 1/16| 75 25
Core. 1/2 | 45 30 |3 25 Nagnetite.| Trace. 1/16
1218 do, do. do, One unit.| 1/4 | ko ko 10 20 Martite, |Trece.
1219 do. do. do.  (Wall sone.| 1/2 | 15 60 10 25 do. <1
Biotite. |Trace.
Core. 2 98
1220 do. do. Lenticulaw: One unit| 2-3 15 65 20 Magnetite.| Trace.
branching.
122 do. do, Lenticular do. /u=1/2| 35 o 25 <1 Martite. ['race.
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Table 20.--Mineralogy of pegmatites—Continued.

¥all rock Pogmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure (inches)
(P1. 1I) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithium minerals Other minerals
granite
Por— | Size | Per- | Size | Per~ | Size | Per— | Size | Per- | Size | Per~ | Size | Per- | Size | Nineral Per- | Size Mineral |Per- Size
cent{inches)cent (inched)cent (incheq)cent (inches)cent (inched cent (inched)cent (inches) cent |(inches) cent [inches)
1222 Quarts monzonite. None. Lenticular- One unif. 1/8 60 20 20 Trace, Trace Magnetite.| Trace.
branching,|
1223 do. do. do. /% ¥ ko 20 <1 do. <1
1224 do. do. do. 1/ 55 25 20 frace .| Trace do, frace.
1225 do. Lenticular, do. | 3/k 20 55 10 25 Trace $ Martite. |fTrace.
Biotite. |Trace.
1226 do, None. Lenticulart Wall sonef.3/4-1 10 70 15 20 Trace. Martite. |Trace.
branching. Biotite. |Trace.
J Core. 100
1227 do. Lenticular| One unit.| 3/4 25 50 20 25 Martite. |Trace.
1228 do. Lenticulart do. B/2-3/4| 25 55 20 Trace.| 5 Trace.
[branching. Blotite. |Trace.
1229 Ruartz monzonite| None. do. do. L/4=1/2| 20 55 25 <1 Magnetite. <1
mnd hornblende
gnelss,
1230 Ruartz monzonite do. do. 3/4 50 25 | 25 do. <1
Biotite. |Trace.
123 do. None. Irregular. do. 1/4-1/2| 35 k5 20 T | Trace. do.
Magnetite.
1232 Hornblande gneiss. ot exposed. Lenticulart do. /&1/%| 50 30 20 Prace. do, Trace.
branching. Biotite. (Trace.
1233 Ruartz monzonite Lenticular|, do. 1/4-1/2| 30 55 15 <l <1 Martite. <1
1234 do. ! None. Irregular. #all zone.| 1/2 15 60 25 <1 do. <1
Columbi te-
tantalite. |10 crystals.
Core. 100
1235 do, do. do. One unit.| 1/ 20 55 25 Martite. <1
1236 Hornblende gnedss. Not exposed. Lenticular| do. 1/8 60 15- 25 <1 Magnetite. | Trace.
Biotite. <1
1237 do. do. do. do, 1/32 | 88 5 | 1/2 15 do, 2 1/16
1238 do. do, frregular. (Wall zone.| 1/32 | 80 5 1 15 do, Trace. 1/64
Core. 6 10 30 60 Trace, 1/16 Trace. 3/8 frace.|1-1/2 do, Trace. 1/16
Beryl. 3 g¢rystals|3/h=1-1/2
Samarakite(2 crystpls. 1/8
1239 do., do. do, One unit. | 1/64 78 5 5 15 Biotite. 2 1/64
1240 do. do. do. do. /32 | 15 10 15 do. <1 | 1/32
Columdi te-
tantalite. |1 crystql. 1/8
124 do. do. lenticular) do. 1/z 30 55 35 3 15 Frace.| 1/8 Blotite. <1 1/32
1242 do, do. rregular. | Wall zone| 1/32 | 50 30 20 do. Trace. 1/16
Core. 3 60 ko Samarsicite. |1 crystql. 1/8




Table 20,--Mineralogy of pegmatites—Continued. 9

i
Wall rock Pegnatite y
Fumber and ;
name of peg~ Type and Alteration | Relation to| Shape Internal [Mexture Mineralogy !
matite formation wall rock structure(inches) ;
(. 11) Plagioclase | Perthite Graphic Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals ]
' granite 1
Por— | Size | Per- | Size | Per~ | Size | Per— | Size | Per— | Size | Per~ | Size | Por— | Size | Mineral Per- | Size Mineral |Per- Size }
cent inuh-{)“nt(ineh«)ccnt()inchl)cmt-inehoq)cnnt incheg)cent (incheq)cent (inches)) cent(finches) cent inchas) 1
1243 Fornblende gneias, Not exposed. |Irregular. Wall sone. 1/16 7% | 5 20 Trace{ 1/8 Biotite. | Trace.
Core. 100
124k do. do. Lenticular-South erd. 1/2 60 20 3 20 Trace| 1/64 Magnetite.| Trace. 1/
branching.| North end., 1/64 | 84 15 Biotite. 1 1/64 1
Core. | 2-1/2 60 4o ;
1245 . do. do. Lenticular. One unit. 1/64 | 84 15 Biotite. 1 1/32 ;
12u6 do. do, do, do. 1/8 10 15 7 15 <1|1/6 -
ST S do. do. Irregular.| do. 116 | €0 5 [ 1 15 Blotite. <1| 18
Martite. [race. 1/16 :
1248 do. : do. do. ¥Wall zone.| 1/8 65 20 10 8 15 <1| 1/16 Biotite. [race. 1/2 {
] Core. 100 Trace, 1/64
1249 do. do. Lenticular| One unit.| 1/4 70 15 | 6 15 Prace., 1/4% [Trace/ 1/6%
1250 do. do. do. do. 1/16 75 15 5 5 10 Prace, 1/16 <1| 1/64
R
1251 do. do. de, do. 1/16 | 8o 5 | 1/2 15 <1/ 1/64 Blotite. =1 132 L 2
1252 do. do. do. do. 132 | 715 103 15 <1| 1/64 (“5
1253 do. do. do. Wall zone.| 1/16 15 10 5 3 15 Trace, 1/16
ntermediat)
sone. 1 30 50 3 20 Irace. 1/8 Biotite. |Trace. | 1/2
& \ Core. 25 75 do. Trace. 2
1254 Coarse-grained None. do. One unit.| 1/16 75 10 2 15 do. <1| 1/32
granits and horng Magnetite.| Trace. | 1/32
blende gnelss.
1255 Hornblende gneiss. Not exposed. do. do. 1/8 55 3 | 3 15 frace. 1/16 (Trace. 1/6%
1256 do, do. do. do. /% 55 30 20 5 15 <1l|1/64 Martite. <1 1/64
1257 Poarse-grained None. Oval. do. 1/8 65 20 10 |5 15 frace. 1/16 Biotite. |Trace. 1/16
granite and hornd
blende gneiss.
1258 do, do, Irregular.| do. 1/16 | 70 15 | 1 15 frace. 1/16| <1|1/64
1259 do. do. do. do. 1/8 55 30 2 |5 15 1|1/8 (rrace. 1/64
1260 do. do. Lenticulard do. 1/16 | 70 15| 3 15 <1|1/32
pranching.
1261 do, do. Irregular.| do. 1/8 65 20 10 |5 |[.15 frace. 1/8 [Trace. 1/32
1262 Hornblende gneisd. fot exposed. Lenticular{ Wall zone| 1/8 70 15 1 15 frace. 1/32| <1/|1/64
Core. |[1-1/2 75 R 20 frace.| 1/16 Trace.| 1/32
1263 do. do. do. One unit,| 1/8 70 10 [1-1/2 20 <1|1/6%
1264 do. do, Lentlculard do. 1/8 50 30 3 20 <1|1/16
pranching.
1265 do, do. Lenticular{ do. 1/8 50 [ e 5 20 <1|1/6% Biotite. |Trace. 3/8
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Table 20,--Nineralogy of pegmatites—Continuwed.

E]

Wall rock Pegmatite
Fumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Mextur: Mineralogy
natite formation wall rock structure (1nches
(P, 1I) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | Size | Per- | Sige | Per— | Sige | Per- | Size | Per- | Sige | Por- | Size | Mineral Por- | Size | Nineral [Per- Sise
cent{inched)cent {inched)cent ([inched)cent {inched)oent (1nches)cent {10ched)cent taches) cneJhml) cent [inches)
1266 Fine-grained None. Lenticulay. One unit{ 1/8 62 2| 2 15 3 1/% |Trace| 1/128
granite and horn-
blende gneliss.
1267 Coarse-grained do. do. [Wall some.| 3 33 50 |3 15 2 1/
granite and horn- I diafe ¢
blende gnetss. sone. 1-1/2| 3o 20| 8 3o 20 3 |Trace| 1/16
Core. 3 15 85
1268 Rornblende gneids. Not exposed.|Irregular. One unit] 1/4 L5 40 30| 5 15 Biotite. <1 AN
Magnetite.| Trace. 1/8
1269 Horndlende gneise None. Crosscutting do. do, 1/8 60 15 3 ] <1| 1/32 do. <1 1/8
and granite.
1270 Hornblende gneiss. Hot exposed.|Lenticular. do. 1/% 35 50 15 <1 <1
12n do. do. Irregular, do. 3/ 49 30 20 <1 Trace
1272 do. do, Lenticulan. do. 1/4 63 15 20 2 <1
1273 do. do. Lenticulart do. 3/% 49 30 20 1 Trace
branching,
1274 do. do. do. do. 1/u=1/2| 58 20 20 2 <1 Trace Martite. [Irace.
1275 do. do, do, do, [1/8=1/M| 65 15 20 <1 <1
1276 do. do, Lenticular, do. n/8-1/4| 65 15 20 <1 <1
1277 do. do. do, do, /% 54 25 20 <1 <1 Trace Martite. <1
Biotite. | Trace.
1278 do. do. Lenticulart do. /% 45 35 20 ace Trace Trace Martite. <1
branching.
1279 Hornblende gneisp None. Lenticular, do. n/g-1/4! 90 5 5 Blotite. <1
jand fine-grained
granite.
1280 Hornblende gneiss do. do. do. B/%-1/2| %0 35 25 <1 Trace,
jand quarts mon-
sonite.
1281 do. do. [Irregular.| do. B/2-3/4| 35 4o 25 |Trace Martite. <1
1282 do. do. [Lenticular} do. 1/2 15 65 5 20 Trace Biotite. <1
Magnetite. <1
1283 do. do, Irregular. do. 1/% 35 us 5 20 Tracq. Trace do. frace.
1284 Fornblende gneiss. Not exposed.Lenticular| do. 12-24 20 60 70 20 Biotite. | Trace.
i Magnetite. <1
1285 Hornblende gneisgy None. Lenticular: Wall zone|8-12 30 50 60 [Trace Semarskitel Trace.
hnd quartz mon- branching. (1)
sonite, Biotite, =1
Magnetite. =1
Core. 6 1 15 8k <1 Trace. Biotite, | Trace.
Magnetite.| Trace.
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Table 20.--Mineralogy of pegmatites—Continued.

Wall rock Pegnatite
Mumber and
name of peg~ Type and Alteration | Relation to| Shape Internal Mexture Mineralogy
matite formation wall rock structure(jiaches)
(P, I11) Plagioclase | Perthite Graphie Quartz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
grani te
Por- | Size Por—(l Size | Per— | Size | Per- | Size P-x—(‘ Size | Per— | Size | Per— | Size | Mineral Poer- | Size Mineral |Per— Size
cent(inches)cent({inches)cent(inched)cent((inch t(incheq)cent(incheq)cent({inches| cent(jnches) cent inches)
1286 Hornblende gneish MNone. Lenticulart Northeast 4-6 15 65 80 20 Magnetite. <1
and quartz mon- branching.| dbranch. Biotite. <1
zonite. Bouthwest [l/4-1/2| U5 35 20 <1 <1 Magnetite. [Traco.
branch, Blotite. [Trace.
wall gone.
Bouthwest |12-24 1 30 69
branch
core.
1287 Quartz monzonite| do. do. One unit.1/2-3/4| U5 35 20 Trace <1 Biotite. <1
1288 do. do. Lenticular. do. /4 20 55 25 do. <1
Martite, o
1289 do. do. Lenticulart do. 1/2 15 65 20 Blotite. <1
branching. Marti te. Trace.
1290 do. do. Lenticular, do. 1/4 30 25 Trace Biotite. | Trace.
Martite. |Trace.
1291 do. do. do. do. n/8-1/4( 38 20 Trace. Biotite. | Trace.
Magnetite.| Trace.
1292 [Horablende gnelsp. rlct exposed. do. do. 3/8 (49.5 30 g5 20 Trace. 0.5 Biotite. | Trace.
1293 do. do. do. do. 3/8 | 60 25 4o 15 Trace Trace do. Trace.
1294 do. do. do. do. 3/16| 59 21 20 20 Trace Magnetite.| Trace,
1295 do. do. Lenticulart do. 3/16 53 25 20 2 Trace
(branching.
1296 do. do. [Lenticular|, do. 1/4 | 52.5 25 20 2 0.5
1297 do. do. do. do. 1/8 | u8.5 30 20 1 0.5 Martite.
Biotite.
1298 do. do. Lenticulart do. 3/8 54,5 30 Trase 15 0.5 [Trace
branching.
1299 Ruartz monzonite Mrregular. do. 1 4o ks 3% |12 | 15 Magnetite.| <1 1/16
Biotite. |Trace. | 1/k
1300 do. Lenticular do. 1/2 55 25 15 5 20 <1|1/32 do. Trace. /4
1301 do, None. Oval. do, 2 65 15 5 | 8 20 do. Trace. 1/4
 ¥agnetite.|Trace. 1/32
1302 do. do. Irregular. do. : | 35 25 15 8 20 - do. Trace. 1/2
Biotite. |Trace. 1/16
1303 do, do. Lenticular do. 1/2 55 3 20 Magnetite. | Trace. 1/2
Biotite. |Trace. | 1/M
1304 do. do. do. /% | 60 3 20 Magnetite.|Trace. | 1/4
Biotite. |Trace. 1/16
1305 do, do. do. 1 50 30 20 |12 | 20 do. Traco. 1/32
1306 do. do. do. /4 | 65 20 10| 8|15 Magnetite, |Trace. | 1/16
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Zable 20,--Nineralogy of pegmatites—Continued.

Wall rock Pogmatite
Ramber and
name of peg- Type and Alteration | Relation to| Shape Internal [exture Mineralogy
matite formation wall rock structure (inches)
(n.11) Plagioclase | Perthite | Graphic Quarts Muscovite | Garnet Tourmaline Lithiun minerals Other minerals
granite
Por- | Size | Per- | Size | Per- | Size | Per- | Size |Per- | Size | Per- | Sise Pth Size | Mineral Por- | Size | Mineral |Per- Size
cent |(inchesdent (inches)cent(finchesq)cent (inchea)cent (inched)cent hehq Jeent (inches) cent(finches) cent [1nches)
1307 Quarts monsonitq. None. Lenticula¥. One unit| 1/16 % 10| 4 15 Magnetite, <1| 1/16
1308 do. Lenticulay- do. 1/2 40 35| 3 5 15 do. <1| 116
dranching Biotite. [Trace. 1/2
1309 do. Leaticulay. do. l 35 50| 3 15 Magnetite, <1| 1/8
1310 do. None. Irregular, do. 1]2 20 62 15 do. <1 1/16
3 Blotite, 3 1/16
131 do, do, Oval. do. 3/% b5 3% | u 20 Magnetite. <1| 1/16
Blotite. | Trace..| 1/8
132 do. do, Lenticulay- do, 2 35 25 8 15 Magnetite. Trace. /4
‘branching.| Biotite. | Trace. /%
1313 do. do. Oval. do, 3 b | 12| 15 do. 1/8
Magnetite.| Trace. 1/8 ro
1314 do. Irregular.| Vall sone. 3 35 | 12 15 do. Trace. 1/16 ,‘;
. Core. 100 Blotite. |Trace. | 1/8 [ .10
1315 do. Lenticular. Vall sond. 3 L5 4o pUN Biotite. 0.5 1 u
Core. 100
136 do. None, Irregular.| One wnit. | 4 60 35 10 | 15 Biotite. <3l
1317 do. do. do. do, 3 60 25 10 g8 | 15 Martite. <1| 1/%
Blotite. <1 2
1318 Quarts monsmnite Oval. do. % 55 3 20 8 15 Biotite. |Trace. 1/16
Chlorite. | Trace.
1319 do. None. Irregular.| dastern 5 20 4o 6 30 10 |1 <1
t.
Vestern 6 60 25 15 | 8 15 Blotite. frace. 1/2
part.
1320 do. Lenticulary One unit.| U4 30 20 (10 19 Magnetite.| 0.5 1/2
branching. Biotite. 0.5 : !
1321 do. Lenticular do. 2 25 10 8 15 Magnetite.| Trace. 1/2
Biotite. |Trace. 1/2
1322 Hornblende gneisg None. Irregular. Vall 2 55 3 20 8 15 Blotite. |Trace.
mnd quarts mon- zone. Magnetite,| Trace. 1/2
sonite. Core. 2 25 ko 135 10 4  [Prace.) 1/4 [race. 2 Beryl. 5 prystals|l/2-3/4
do. 00
1323 Hornblende gneisy. Not exposed. lLenticulari¥all saone.| 3 43 ko 30 15 Blotite. 1
Magnetite. 1
Chlorite. |Trace.
Core. 100 Beryl. 3 prystals|2-1/2-8
1324 do, do. do. One unit. | & 60 35 25 15 Blotite. |Trace.
Magnetite.|Trace.
1325 do. do. do. do, 3 65 20 10 15 do. Trace.
1326 do. do, do. do. 2 65 20 2 15 Biotite. |Trace. 1/2




Table 20--Mineralogy of pegmatites --Continued.

Wall rock Pegmatite
Fumber and
name of peg- and Alteration | Relation to| Shape Internal [Mexture Nineralogy
matite formation wall rock structurd {nches)
(R, 11) Plagioclase | Perthite Graphic Quarts Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Por— | Size | Per~ | 8ize | Per- | Size | Per~ | Size | Per- | Size | Per— | Size | Por- | Size | Mineral Per- | Size Mineral |Per- Size
cen{}nches) cen{inches) ceny{nches) cent (incheqxen{irches) cont (inchesren{{nches) cent (inches) cent  [(inches)
13271 Hornblende gneiss. Not exposed.|Lenticular. One unit, W 30 20 20 Trace, 1/16| 3 3/8 Martite. <} 1
1328 do. do. Lenticulax- do. 2 59.5 18 4 10 6 20 2 Magnetite.| 0.5
branching.| >
1329 do. do, Lenticulay. do. 6 43 35 25 (10 20 Trace{ 1/4 do. 2 1/2
1330 do. do, Irregular.| do. 1 6.5 20 10 |12 15 0.5 | 1/8 Biotite. | Trace. | 1/b
1331 do. do. do, do. 1 [59.5 2 | 5 2 15 5 /4 Magnetite.| 0.5 1/2
1332 do. do. do. do. 3 60 25 15 do. Trace.
1333 do. do. do. | Hanging -] ko L5 15
wall layer.|
Wootwall
layer. 1/ 79 5 15 Blotite. | 1 1/8
1334 do, do. Lenticularl One unit. 4 60 25 15 15 Trace. Magnetite.| Trace.
1235 do. do. Oval, do. 2 by 4o 30 15 Trace{ 1/8 do. 1 1/8
1336 do. do. Lenticularl do. 2 53 3 15 15 Trace| 1/16 do. 2 /%
1337 do, do. Lenticulart do, 1 60 25 15 15 do. Trace.
[branching. v .
1338 do. do. Lenticular, do. 2 50 20 30 <1 do. Trace.
’
1339 do. do, Irregular. do. /4 us5 35 25 20 Trace.
1340 do. do. Lenticulary do. 3 L5 ¥ 30 15 Magnetite. | Trace.
[branching.
134 do. do. Lenticular. Hanging | 3/% 35 b5 10 20 Trace Biotite. | Trace.
wall layer.|
Footwall
layer. 1/4 25 20 55 Trace do. Trace.
1342 do. do. Lenticulart Oae unit. 2 50 30 10 | & 20 <1| 1/32 Magnetite.| Trace. | 1/16
branching.
1343 do. do. Lenticular} do. 2 50 30 20 20 Biotite. | Trace.
Magnetite.| Trace.
1344 do. do. Irregular.| do. 1 65 2 15 do. Trace.
1345 do. do. :.cmmun-r do. § 30 50 5 20 Trace. Bictite. | Trace.
1346 do. do. do. do. 2 50 30 10 20 Magnetite.| Trace.
1347 do. do. Irregular.| do. 3 55 30 2 | & 15 Bistite. | Trace.| 1/2
Magnetite. <1| 1/2
1348 do. do. Oval. i 4 60 25 15 |12 15 do. <1| 1
1349 do. do. [Lenticular, do. g .20 45 20 g 35 Trace. Trace do. Trace.
1350 do. do. Irregalar. do. 2 5 10 15 Trace do. Trace.
1351 do. do. Lenticular) do. 4 ks 4o 20 | 8 15 Trace] 1/8
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Table 20.--Nineralogy of pegmatites-——Continued.

¥Wall rock Pegmatite
Bumber and
name of peg- Type and Alteration | Relation to| Shape Internal [Mexture Nineralogy
matite formation wall rock structure {inches
(n,11) Plagioclase | Perthite | Graphic Quarts Muscovite | Garnet Tourmaline Lithiun minerals Other minerals
grani te
Por- | Size | Per- | Size | Per— | Sige | Per— | Size | Per— | Size | Per- | Size | Per- | Size | Mineral Per- | Size Mineral |Per- Sise
cen{}nches) ceni{nches) cent{{nches) cent{nches) cent {1inchepkeny fnches) cent{nches cent({nches) cent [(inches)
1352 Hornblende gneigs. Not exposed.frregular.|One unit. | k4 & 20 5| 6 15 Magnetite| 1 1/2
1353 do. None. Crosscutting.Lenticulaf. do. 2 60 2 2 20 2Muee. o 1_}’16
1354 do. Not exposed. do. do. 4 70 15 5| 8 15 Trace. 3/4 Magnetite/Trace. | 1/M
1 do. do. b ¢ 1 Vall L} 10 1 <1 Biotite. <1
i ° i e X e " 103 ; Megnetite{ <1
re. 100
1356 do. do, de. One wnit.| ¥ 43 %o 30 | 12 15 Biotite. 2 1
1357 Hornblende gnelds Crosscutting| do, do. 2 60 25 15 15 Magnetite <1| 1/16
and quarts mon- Biotite. [Trace. 1/8
soni te.
1358 Hornblende gneigs. do. do. do. 1-1/2 i) 10 5 3 8 15 <1 1/32 Magnetite  Trace.| 1/8
1359 do. do. Lenticulat. do. 1-1/2| 55 25 1| b 20 do. <1| 1/4
1360 do. ; Not exposed.| Oval. do. 1-1/2 75 10 4 2 15 Magnetite, Trace. /%
Biotite. | Trace. 3/&
1361 do. None, Crosscutting, Lenticulad. do. 1-1/2| 55 20 1 25 Trace| Magnetite] Trace. 1/8
Epidote. | Trace.
1362 Quarts monzonitg. do. do. do, 3 ks 35 10| 6 20 Trace, 1/64| Magnetite, Trace. 1/%
1363 Hornblende gneids. Not exposed. do. Hanging 2 65 20 10 | 12 15 Biotite. [Trace., | 1-1/2
wall layer
Pootwall
layer. 3 25 60 15 Magnetite. Trace.
Biotite. | Trace.
1364 do. do. One unit. One unit. | 1 4.5 10 15 do. 0.5
h@cﬂh* Trace.
1365 do. do. Oval. do, 5 55 3% x| 8 15 do. Trace. | 1/32
1366 do. do, do. do. 1-1/2 55 30 20 g 15 Blotite. | Trace.| 1/32
1367 do. Crosacutting|Irregular. do., 2 65 20 5 |12 15 Magnetite., Trace. 1/32
Biotite. | Trace. | 1/
1368 Quartz monzonite. do. Lenticular. do. 2 ko 45 25 |10 15 Magnetite. <1| 1/16
Biotite. | Trace.| 3/8
1369 do. do. do, Mall zone.| 3 60 25 10 |12 14,5 . 0.5 1/8
Magnetite. Trace. | 1/8
Core. 100
1370 do. do. Lenticular-One unit, | 1 70 15 5 15 d. - | Trace.| 1/32
branching. Biotite. | Trace.| 1/32
1371 do. Lenticulan. do. 2 55 30 2 |12 15 Trace| 1/4 Magnetite, Trace. | 1/4
Blotite. | Trace.| 1/4
1372 do. None. do. do. 2 65 25 15 | 8 15 Prace 1/4 Magnetite, Trace. | 1/4
Biotite. | Trace. | 1/
1373 do. : do. do. 1 65 20 5|5 15 Magnetite., Trace.| 1/4
Biotite. | Trace. | 1/16
Chloritas. | Trace.
1374 do. do. do. 1 55 23 2 20 2 |16 Magnetite. Trace. | 1/2




Table .--Mineralogy of pegmatites

¥all rock Pogmatite
Nunber and
name of peg- Type and Alteration | Relation to| Shape Internal [Texture Mineralogy
matite formation wall rock structure {inches)
(P2.11) Plagioclase | Perthite Graphic Quartsz Muscovite Garnet Tourmaline Lithiun minerals Other minerals
granite
Per- | Size | Per— | Size | Per— | Size | Per— | Size | Per- | Size | Per- | Size | Por- | Size | Mineral Por- | Size Mineral |Per- Size
cent {incheg)ent cent (incheg)ent {incheg)rent (inchep)cent { incheprent 1nch-1) cent (inches cent inches)
1375 Quartz monzonitq. None. Lenticulay. One wnit 1-1/2 | 65 20 5 15 Trace, 1/8 Magneti te.| Traca. /4
1376 do. do. Lenticulay- Wall szong. 2-1/2| 30 50 30 |12 20 Trace| 2 Biotite. =1 1/2
branching, Core. 100
1377 do. do, Irvegular| One unit.| 3/U 75 10 5 15 Maguetite. 1/8
Biotite. 3/8
1378 do. do. Oval, do. 1-1/2 65 20 10 8 15 Trace| 1/64 do. Prada, 1/4
Magnetite.| Trace. 1/16
1379 do. do. Lenticulad. do. 1-1/2 | 65 20 5 15 do. Trace. | 1/32
1380 do. do. do. 3/8 69 15 15 1 1/16
1381 do. do. do. 1 10 15 5 15 Trace, 1/16 ; Martite. =1 1/8
1382 do. Lenticular- do. 1-1/2 60 25 7 5 15 Trace, 1/32 Biotite. | Trace. 1/2
‘branching.| Magnetite.| Trace. 1/4
1383 do. None. Irregular. do. 2 60 25 | 3 2 | 8 15 Biotite. |Trace. 1/4
Martite. <1 1/16
1384 do. do. Lenticular, do. 1 70 15 2 15 Magnatite.| Trace. 1/16
1385 do. do. do. 2 70 5| 15 5 15 do. Trace. | 1/32
1386 do, None. do. do. 2-1/2 | 20 55 30 25 Martite. [ Trace. 1/4
1387 do. do, do. do. 2-1/2 20 55 10 25 do. Trace. 3/8
1388 do. Irregular. do. 1 65 20 10 (12 15 do. Trace. 1/4%
Biotite. |Trace. 1/2
1389 do. do. do. do. 3/ 75 10 305 15 do. Trace. | 1/8
Magnetite.| Trace. 1/32
1390 do. do. Wall sone.| 2-1/2| U5 35 20 |12 20 Biotite. |Trace. 2
Magnetite.| Trace. 1/2
Core. 100
1391 do. [Lenticular| One unit.| 1/2 70 15 1 15 do. Fracs. 1/16
1392 do. [Lenticulart do. 1/2 59 30 5 15 do, <1| 1/%
branching.
1393 do. Lenticular do. 1-1/2| 30 55 5 30 15 do. <1 3/8
Biotite. |Trace. 1/16
1394 do. do. do. 3 30 Y |12 20 do. <1 1/32
Magnetite.| Trace. 1/32
1395 do. do, do, 3/4 60 25 5 15<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>