


GEOLOGY OF THE QUARTZ CREEK PEGMATITE DISTRICT,
GUNNISON COUNTY, COLORADO

By Morrmiver H. Staarz and Arsert F. Trites

ABSTRACT

The Quartz Creek pegmatite district includes an area of about
29 square miles in the vicinity of Quartz Creek in Gunnison
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 surrounded by more abundant hornblende gneiss
and tonalite. A small body of hornblende-biotite tonalite
and two thin layers of dacitic pillow lava are present. 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. Subsequently, a large body of quartz monzonite
was intruded along the northern boundary of the mapped area.
Later, coarse-grained granite was intruded in the southern part
of the area. Dikes of fine-grained granite cut the coarse-grained
variety. The last stage of igneous activity in the pre-Cambrian
is marked by a large number of pegmatitic intrusions.

The pre-Cambrian rocks were tilted and eroded, and the flat-
lying Morrison formation of Jurassic age deposited on the
irregular surface. This formation is conformably overlain by the
Dakota sandstone of Cretaceous age. Faulting produced a
vertical offset of 410 feet in the Mesozoic sediments along the
only large fault in the area. At the end of the Mesozoic era
there was another interval of erosion. Tertiary(?) tuff is exposed
in three small, scattered areas in the southern part of the dis-
trict. It overlies both the Dakota sandstone and pre-Cambrian
formations. Glacial till occurs along the edges of Quartz Creek
and Wood Gulch. Quaternary alluvium fills 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 generally controls the ultimate shape of
pegmatites. Zoned and related internal structures are not well
developed in the pegmatites of this region. Many of the peg-
matities are homogeneous and those that are zoned usually
contain a large wall zone and small discontinuous cores. In
addition to the more common homogeneous and zoned pegma-
tites, 7 percent of the pegmatites show a layvered structure of
textual and mineralogical units not repeated on the opposite
side of the pegmatite. Other internal structural units include
pegmatites which vary in composition along strike, multiple or
“line-rock pegmatites,” and fracture fillings.

The mineralogy of the pegmatites is described in detail.
Specific attention was given to most of the 27 observed minerals.
A study of indices of refraction of 439 specimens of plagioclase
showed that the variation from zone to zone and layer to layer
is minor and that there is no systematic variation in the district.

No correlation could be found between the refractive index of
plagioclase in the pegmatites and the type of country rock, or
the presence of various accessory minerals.

Median index of refraction determinations on 95 specimens
of muscovite showed no constant variation from wall zone to core
or from layer to laver. Optical properties of curved muscovite
are identical with those of the flat variety.

The higher index of refraction was determined for 183 beryl
specimens. Beryl in pegmatites containing only a wall zone and
a core showed no difference between zones; but in pegmatites
that have intermediate zones, the indices of refraction of the
beryl indicated an increase in the alkali content inward from the
contact. Beryl occurs with almost all the pegmatite minerals
and is not restricted in its mineral associations.

Tourmaline, with the exception of the black variety, is as-
sociated 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 direet contact
with lepidolite.

Lepidolite occurs as aggregates of small flakes, as flat plates,
and as 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.

The following minerals are described in detail: perthite, quartz,
martite, biotite, garnet, columbite-tantalite, monazite, microlite,
topaz, gahnite, allanite, and an unidentified mineral.

Lack of alteration in the wall rocks adjacent to the pegmatites
is interpreted as indicating that the original pegmatitic fluid
did not have an excess of materials such as B, OH—, and P needed
to form alteration minerals. Because of their low concentration,
the above materials were available only in the pegmatitic fluid
during its crystallization. Pegmatites 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.

Beryl-bearing pegmatites occur most abundantly in horn-
blende gneiss and are only rarely found in either granifte or
quartz monzonite.

The types of minerals that form in a pegmatite appear to he
determined by the character of the fluid segregated from the
original magma and by the spacing and length of the period
during which it segregated. The distribution of the rarer
pegmatite minerals in different groups is related to their origin,
and they are found in pegmatites derived by later segregation.
The pegmatites formed from the earlier stages of the segregation
contain minerals commonly found in granites.

Inferred reserves of the district are estimated for beryl, scrap
mica, feldspar to be expected from both hand-cobbing and
milling, lepidolite, columbite-tantalite, topaz, monazite, and
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2 QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

microlite. No sheet mica was found. As reserves are small and
transportation costs are high, substantial production of low-
priced feldspar and scrap mica will depend on the adoption of
economical milling techniques for recovering the large quantities
of feldspar available. Beryl is irregularly distributed, and its
recovery as a byproduct will depend on the establishment of a
stable market for feldspar and scrap mica. Lepidolite reserves
are small and of low grade.

INTRODUCTION

Prior to World War II the Quartz Creek pegmatite
district was well known for its fine specimens of colored
tourmaline, topaz, microlite, and books of lepidolite.
During and after World War 1I small quantities of
beryl, lepidolite, and tantalum minerals were 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.
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3 E., New Mexico principal meridian, Gunnison County,
Colo. (fig. 1). It covers about 29 square miles in the
vicinity of Quartz Creek. State Highway 162 follows
Quartz Creek through the district and joins United
States Highway 50, 2 miles south of the southern
boundary of the mapped area. A road branching
from State Highway 162 crosses the southeastern
corner of the area and connects with United States
Highway 50, 1 mile west of Doyleville. Unimproved
roads follow several of the valleys, and a mine-access
road, made during World War II, connects State High-
way 162 with the Brown Derby mine. The nearest
railroad shipping point, Parlin, is on a narrow-gage line
of the Denver and Rio Grande Western Railroad,
which connects with standard-gage lines of that rail-
road at Salida to the east and Montrose to the west.
The slopes are moderately steep, and the surface
has a maximum relief of 2,200 feet. The highest point
in the district is near the northern boundary and has
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FicURE 1.—Index map of the Quartz Creek pegmatite district, Colo
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an altitude of 10,238 feet. Quartz Creek, the principal
drainage of the area, flows through a flat cultivated
valley that ranges from a quarter to half a mile in
width. The hills rising from Quartz Creek generally
are 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 permanent
streams in the district, but water flows in Willow Creek
and through Wood Gulch during the spring and early

summer.
PRODUCTION

The recorded’ production of pegmatite minerals from
the Quartz Creek district is 51 tons of beryl, 283 tons
of lepidolite, 140 tons of scrap mica, 5,000 pounds of
tantalum and columbium minerals, and 15 pounds of
monazite.

From September 1943 to the spring of 1945 the
Brown Derby property was leased by the Hayden
Mining Co. Prior to Februaiy 1945, 3,155.67 pounds
of beryl (J. B. Hanley, oral communication) were
sold to the Metals Reserve Company and 283 tons of
lepidolite to the Corning Glass Co. In addition, 4,000
pounds of microlite concentrate containing 52 percent
microlite was stockpiled at the mill and later sold.
Though the final production figures are not available,
they are not greatly in excess of these figures as mining
was stopped in the spring of 1945.

The White Spar No. 1 and No. 2 pegmatites, which
are 0.8 mile north of the Brown Derby mine, for a
short time during World War II were mined by the
Colorado Feldspar Co. The production of lepidolite
and feldspar is not known but was 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 Co., Inc., which has produced, to May 1950,
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 mineral resembling samarskite.
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 miner-
alogy of the Brown Derby pegmatites (Eckel, 1933, p.
239-245; Landes, 1935, p. 333; Eckel and Lovering,
1935, p. 77-79). A map showing the regional geology
of the Gold Brick district, on a scale of 1.5 inches equal
1 mile, was published by Crawford and Worcester (1916).
The southwestern corner of their map, an area roughly
3.3 by 2 miles, overlaps the northern part of the present

area mapped. No pegmatites are shown on their map,
and the area now known to contain them is designated
‘“oranite.”” The area around Tomichi Dome, several
miles to the east of the Quartz Creek district, has been
described by Stark and Behre (1936, p. 101-110).

Between September 1942 and December 1944 the
U. S. Geological Survey had several field parties map-
ping in Colorado, under E. W. Heinrich in 1942, and un-
der John B. Hanley in 1942-44 (Hanley, Heinrich, and
Page, 1950, p. 63-80). In the Quartz Creek district
these parties mapped in detail—on scales ranging from
1:240 to 1:600—the Opportunity No. 1 claim, the
Brown Derby No. 1 claim, the Brown Derby Ridge
pegmatites, the Brown Derby No. 5, the White Spar
No. 1, the White Spar No. 2, and the Bazooka pegma-
tites. In all, 25 pegmatites were mapped with plane
table and telescopic alidade. Several other pegmatites
were visited and described.

FIELD WORK AND ACKNOWLEDGMENTS

The investigations carried out by the U. S. Geological
Survey in the Quartz Creek pegmatite district during
World War II were concerned primarily with pegma-
tites 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 associated, more numerous, unproductive pegma-
tites, or of the broader relations of pegmatites to the
regional geology. This study, started in 1948, was
made not only to provide an economic 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. F. Trites and
F. L. Klinger on the west side. Field work was re-
cessed September 7, 1948. It was resumed on June 12,
1949, and completed December 10, 1949. The writers
were assisted for 3 months during 1949 by F. L. Klinger
and for 2 months by J. D. Vogel. Mapping was done
by pace and by Brunton compass; the Pitkin quad-
rangle topographic map enlarged to a scale of 1:12,000
was used as a base (pl. 1). Individual pace and com-
pass maps also were made of each pegmatite on scales
ranging from 1:480 to 1:2,400, depending upon the size
of the pegmatite. Petrographic work was done during
the spring of 1950.

The percentage of all minerals except beryl was
visually estimated for each unit and is presented in
table 20. Where a significant amount of beryl was
present in a pegmatite unit, its percentage was deter-
mined by a modified large-scale Rosiwal method, by
which a measured area of the unit, at least 1,000 times
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larger than its average grain size, was compared with
the total measured area of beryl exposed in the unit.

Index determinations were made in white light, using
carefully checked oils, and were corrected for variance
in temperature. In some cases, results were repeatedly
checked, and it is believed that the index determina-
tions for all minerals with indices below 1.700 have an
accuracy of +0.001. Indices above 1.700 have an
accuracy of 40.005. Specific gravities of monazite
and columbite-tantalite were determined by Jolly bal-
ance, All specific gravity readings were made at least
twice, and it is probable that the accuracy of the re-
sults is about £0.3.

L. R. Page, of the Geological Survey, was the im-
mediate supervisor of this project. MecClelland Dings
and Charles Robinson, also of the Survey, spent a day
in the field helping in the stratigraphic study of the
Dakota and the Morrison formations. Two days were
spent with N. L. Bowen, J. F. Schairer, O. F. Tuttle,
and M. L. Keith, of the Geophysical Laboratory, in
reviewing some of the geochemical problems of peg-
matites. C. H. Behre, Jr., of Columbia University
spent 3 days in the field with the authors, and gave
many valuable suggestions. Laboratorv work was
aided by helpful advice from John W. Adams.

The writers are glad to acknowledge the whole-
hearted cooperation and hospitality of the people of
the district. Particular thanks are due to Mr. Charles
Wemlinger, of the Beryllium Mining Co.; Mr. Rod
Fields, of the Bucky mine; and Mr. Jesse Fields, of the
Beryl and Rare Minerals lode.

This investigation was made in part on behalf of the
Division of Raw Materials of the United States Atomic
Energy Commission.

GENERAL GEOLOGY

The rock units mapped in the Quartz Creek pegmatite
district range in age from pre-Cambrian to Recent
(pl. 1). The age of the Brown Derby No. 1 pegmatite,
as determined from uranium-bearing microlite collected
by Eckel and Lovering (1935, p. 79), is 760 million years.
The oldest pre-Cambrian rocks consist of metasedi-
mentary rocks, predominantly quartzites, surrounded
by younger and more abundant hornblende tonalite
and hornblende gneiss (a metatonalite). Included in
this series are two small bands of dacitic pillow lava and
one of hornblende-biotite tonalite. A coarse-grained
porphyritic granite, similar in appearance to the Pikes
Peak granite (Eckel, 1933, p. 240) intrudes the ecarlier
pre-Cambrian rocks in the south-central part of the
district and a large quartz monzonite intrusive body
occurs in the extreme northern part. The hornblende
gneiss, granite, and quartz monzonite are in turn

intruded by many 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 the Cretaceous Dakota sandstone which crop out
along the east and west sides of the area.

Flat-lving Tertiary(?) tuff is exposed in three scat-
tered patches overlying unconformably both the Dakota
sandstone and pre-Cambrian rocks. 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 rocks dip steeply
and have a northwesterly trend, which is shown by
the bedding of the metasedimentary rocks and the
trend of the dacitic pillow lava. The pegmatites
have a general northeast trend across all the earlier
structures.

Only three faults with displacements of more than 20
feet were found in the area. The largest of these
trends northwest and separates the Dakota and Mor-
rison formations from the pre-Cambrian in the south-
western corner of the district. Two other faults, cut
by this large fault, separate a block of Dakota sandstone
from the pre-Cambrian and Morrison formations.

PRE-CAMBRIAN ROCKS
QUARTZITE

Pre-Cambrian quartzite, interbedded partly with
arkosic quartzite and conglomerate (pl. 1), is best
exposed on the slopes of Wood Gulch in four areas.
Two parallel bodies of arkosic quartzite, each about
half a mile long, crop out along the headwaters of
Tollgate Gulch, a tributary of Quartz Creek, which is
northwest of Wood Gulch. Narrow outcrops, a few
tens or 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, separated by intrusive tonalite and hornblende
gneiss.

The pre-Cambrian quartzites generally are dark
gray but in places are white and brown. The original
sediments ranged in size from silt to gravel, but most
were fine grained. Some of the quartzites are now
slightly schistose. The northernmost unit of the meta-
sedimentary rocks in Wood Gulch is a conglomerate con-
taining pebbles that range in diameter from 0.1 to 2
inches. Some of the pebbles are elongated; the ratio
of width to length ranging from 1:4 to 1:5. Feldspar
(orthoclase, microcline, and plagioclase) is present
throughout the unit, but the proportion varies widely.
The rocks along Wood Gulch are commonly quart-
zites with only a few percent of feldspar, but those on
the north side of Quartz Creek contained 20 percent or



























SIZE AND SHAPE OF PEGMATITES
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FIGURE 12.—Types of lenticular pegmatites, Quartz Creek pegmatite district
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F16URE 13.—Types of lenticular and branching pegmatites, Quartz Creek pegmatite district.
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F1cURE 14.—S8hape of pegmatite 1294, Quartz Creek pegmatite district.

All pegmatites that cut more than one rock type are
omitted (fig. 17). Except for the larger number of
irregular pegmatites in the quartz monzonite the ratios
are remarkably similar. The higher ratio of irregular
pegmatites in the quartz monzonite probably can be
correlated there with the greater number of large
pegmatites in this area. This is discussed in more
detail in a succeeding paragraph. The country rocks
differ greatly in their mineralogy, texture, and chemical
composition, and yet the shapes of the pegmatites
show little variation. The rocks of this district have
one important characteristic in common: they are all
tight, brittle, and of equal competence. However,
the effect on the shape of the pegmatites where the host
rock possesses even minor foliation is very striking.
Table 2 shows the frequency of occurrence of the dif-

TaBLE 1.—Ratio of pegmatite shapes to the oval-type shape in
different kinds of country rock, Quartz Creek pegmatite district.

Pegmatite shapes
Rock type .
Lenticular %s:&‘ﬂﬂfgr " Trregular Oval
Hornblende gneiss and
tonalite______________ 5 8 2. 6 2.4 1.0
Coarse-grained granite___ 6. 2 2.6 3.8 1.0
Quartz monzonite_______ 6. 4 2.0 6.0 1.0

ferent shapes as a ratio related to the oval shape in
hornblende gneiss and tonalite.

TaBLE 2.—Ratio of pegmatite shapes to the oval-type shape in
hornblende gneiss and tonalite, Quartz Creek pegmatite district.

Pegmatite shapes
Rock type ! K
Lenticular %ﬁ;&;ﬁg- Trregular Oval
|
Hornblende gneiss_______ 8.7 2.0 2.8 1.0
Hornblende tonalite_.___ 12.0 9.2 2.2 1.0

1 Gradational rock types, such as those rocks which showed a slight foliation, are
not included in this table,

Foliation has a profound effect in simplifying the
shapes of the pegmatites by decreasing the number of
branching types; the lenticular-branching type is 4.6
times more common in the hornblende tonalite than
in the hornblende gneiss.

Pegmatites in incompetent rocks, such as mica
schist, are, in general, concordant with the foliation
and were emplaced 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 pegma-
tites are extremely rare. The schistosity of the wall
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Fi1GURE 15.—Types of oval pegmatites, Quartz Creek pegmatite district.
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FI16URE 16.—Types of irregular pegmatites, Quartz Creek pegmatite district.
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FIGURE 17.—Pegmatite 297, Quartz Creek pegmatite district.

rock is commonly conformable around the entire
pegmatite.

The second factor influencing the shape of pegmatites
is in the quantity of material introduced. With the
intrusion of large quantities of pegmatitic material,
the control of the country rock structures on the
shape is usually obscured; and the body becomes
an irregular stocklike mass. Indications of initial
directional control that fractures had on large peg-
matites, such as the Black Wonder, Bucky, or Buck-
horn, were obliterated by the large quantity of material
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FIGURE 18.—Bar graph showing angle between pegmatite contacts and foliation of
country rock.

and is found only in the small stringers that extend
outward from the main mass.

The competence of the country rock makes a great
difference when predicting pegmatite shapes and at-
titudes underground for ore reserve calculations.
Shapes in incompetent rocks may be projected with
some confidence, whereas pegmatite shapes in com-
petent rocks, such as those 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 many years. Hunt
(1871, p. 182-186), who noted a remarkable banded
arrangement ‘‘formed by successive deposits of mineral
matter’” at Brunswick, Topsham, and Newry, Maine,
appears to have been the first American geologist to
recognize a regular internal 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 (1949,
p. 10-13). Until about 1940 most of the work on
pegmatites was carried out by mineralogists and geolo-
gists who emphasized the mineralogy and theories of
genesis of pegmatites and put little emphasis on their
structure. See, for example: Fraser (1930, p. 349-364);
Hess (1925, p. 289-298; 1933, p. 447-462); Landes
(1923, p. 519-530, 537-558; 1925, p. 355-411; 1932,
p. 211; 1933, p. 33-56, 95-103; 1935, p. 319-333);
and Schaller (1925, p. 269-279; 1927, p. 59-63; 1933,
p. 144-151).
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After 1940, because of the wartime need for pegma-
tite minerals, the U. S. Geological Survey made many
studies of the internal mineralogic and structural units
in pegmatites, As the economical concentrations of
valuable minerals in pegmatites tend to be concen-
trated in rock units distinct from the adjacent barren
units, detailed mapping and interpretation of various
pegmatite units have proved to be of much aid in
exploration, development work, and mining (Smith
and Page, 1941, p. 295-630; Olson, 1942, p. 363-403;
Bannerman, 1943, p. 1-22; Cameron, Larrabee, McNair,
Page, and Shainin, 1945, p. 369-393; Johnston, 1945,
p. 1015-1070; Jahns, 1946, 293 p.; Cameron, Jahns,
McNair, and Page, 1949, 115 p.; Hanley, Heinrich,
and Page, 1950, 124 p.). Drilling on the basis of strue-
tural interpretation of the internal units has given
excellent results (Page, 1950, p. 12-34).

The internal units of pegmatites have been classi-
fied as (1) zones, (2) fracture fillings, and (3) replace-
ment bodies (Cameron, Larrabee, McNair, and Stew-
art, 1944, p. 89; Jahns, 1946, p. 39-51; Heinrich, 1948,
p. 436—442; Cameron, Jahns, McNair, and Page, 1949,
p. 13-97). Many of the pegmatites of the Quartz
Creek district differ from those in other pegmatite
areas in that, in addition to these three units, they may
contain an 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
(fig. 20); in many places they are incomplete, however,
forming only along one end or in one part of the pegma-
tite. Zonal structure is formed during the primary
consolidation of the pegmatitic magma and may be cut
by fracture fillings and replacement bodies. Zones
have been classified (Jahns, 1946, p. 42; Cameron,
Jahns, Mc¢Nair, and Page, 1949, p. 20) as: (1) border
zones, (2) wall zones, (3) intermediate zones, and
(4) cores.

Border zones are fine-grained selvages that in most
pegmatites are a few inches or less in thickness, Most
are of little significance in the mining or quarrying of
pegmatites and hence in the industry are not dis-
tinguished from the adjoining wall zones that are more
coarsely granular and much thicker. Although wall
zones actually are the second zones from the margins
of pegmatite bodies, they are designated as such in
recognition of terminology firmly established in the
pegmatite mining industry. The innermost zone 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 intermediate zones
can exist, but few pegmatites contain more than three.
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If the core is not exposed at any one level, the inner-
most 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 nonconcentric
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 district.

Banding parallel to strike.—Pegmatites in which band-
ing is parallel to the strike and dip of the body are
called layered pegmatites (fig. 21). 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 layers are by far the most common
type in this district. These units commonly extend
the entire length of the pegmatite and are from 1 to
30 feet thick. This type of banding is confined to
narrow lenticular and lenticular-branching pegmatites
or to a narrow lenticular part of irregular pegmatites.
It is not found in thick parts of irregular pegmatites
or oval pegmatites. The distinct upper and lower
units in many of these layered pegmatites can be
distinguished in only certain parts of the body and
merge along strike into a single unit. Where two layers
merge, or telescope, the unit formed has the bulk com-
position of the two combined layers and a texture
intermediate between that of the upper and lower layers.
In pegmatite 548, for example, an upper layer, consist-
ing of perthite (50 percent), quartz (33 percent),
albite (15 percent), and muscovite (2 percent), and
a lower layer, consisting of albite (74 percent), quartz
(20 percent), perthite (3 percent), and muscovite (3
percent), become progressively less distinet 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—Some pegmatites are banded
across the strike into two or more mappable units
differing in mineralogy, texture, or both (fig. 22).
These are designated as pegmatites showing variation
in composition along strike. Banding across strike
results in two or more pegmatite units that have their
contact at an angle to, rather than parallel to, the strike
of the pegmatite. Units in such pegmatites occupy the
full width of the body and are from 20 to several hun-
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TYPES OF PEGMATITES

trict appear to be the extreme development of perthite-
rich hoods in thin lenticular bodies. Two of the lepi-
dolite-bearing pegmatites, pegmatite 306 (Opportunity
No. 4 claim) and pegmatite 452 (the Brown Derby No.
1) are layered. Pegmatite 306 consists of an upper
albite-quartz-perthite unit and a lower cleavelandite-
quartz-lepidolite unit. The Brown Derby No. 1 peg-
matite contains at least eight different units. Not
all these are present throughout the pegmatite: some
form lenticular pods. The Brown Derby is described
by Hanley (Hanley, Heinrich, and Page, 1950, p.
69—-71) as having a border zone, a wall zone, a possible
intermediate zone, and a compound core made up of
three different units. The Brown Derby has more
mappable units than any other pegmatite in the region.
Many of these layers are found in only certain parts of
the dike and merge along strike with other units. The
central part of the unit has an albite-quariz 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 abundant (1) along
the ridge just south of Quartz Creek in the southwestern
corner of the district, (2) in the vieinity of the Brown
Derby mine, and (3) along the western side of Big
Gulch. Layered pegmatites are sparsely distributed
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
hornblende gneiss, as in many areas that are void of
layered pegmatites. The conditions under which these
bodies cooled and crystallized probably controlled their
formation. The original composition of the pegmatite
liquid, especially concentration of the fugitive con-
stituents, may have been important but probably was
not the controlling factor, because there are different
mineral assemblages in layered pegmatites, and because
many unlavered pegmatites are identical to layered
ones in mineralogy. The possibility of the layers being
formed by replacement of preexisting pegmatite rather
than by difference in crystallization history has been
considered, but most of the perthite is in well-formed
crystals, surrounded by later albite and quartz. The
crystals are only slightly embayed and are not cut by
veinlets of other minerals. The facts that the perthite
layer, with only one possible exception, is on top, that
the contact between the two layers is gradational, and
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that the layers may telescope gradually into a homo-
geneous unit do not seem to fit the picture of irregular
replacement.

Pegmatites showing variation in composition along
strike.—About 1 percent of the pegmatites have more
than one unit, where the mineral composition of the
unit changes along the length rather than across the
pegmatite (fig. 22). In some lenticular-branching
pegmatites, each branch has a different mineral as-
semblage. In lenticular pegmatites one end may be of
one mineral composition and the opposite end of
another, or the center of the pegmatite may be of one
mineral composition and the ends of a different mineral
composition. In a few pegmatites one part may con-
tain a core in addition to the layers across the pegmatite.

The dominant variation is the change from a unit
rich in perthite to one in which perthite is less abundant
or even absent; however, parts of some of the branching
cleavelandite- and lepidolite-bearing pegmatites on the
Opportunity No. 1 claim (nos. 209, 213, 214, 215, and
216) have similar units.

Pegmatites showing variation in composition along
strike are lenticular and lenticular-branching pegmatites
and, in part, may represent multiple injections of
pegmatite fluid.

Multiple pegmatites.—Multiple pegmatites are formed
by multiple intrusions so that the walls of the peg-
matite 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
fluids into the same spot. In general, many adjacent
pegmatites are often of similar composition and texture.

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 pegmatitic fluids.
Pegmatite 251 is a lenticular-branching body with a
wall zone and a thin core in each branch (fig. 28). The
two branches join near the vorth 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 at
slightly different times by two separate injections.
Pegmatite 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. 28).
Though this pegmatite resembles a multiple pegmatite
in that it is formed of two separate injections, walls of
the two pegmatites are crosscutting rather than tangent.
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MINERALOGY

A total of 27 minerals has been found in the pegma-
tites of the Quartz Creek district. Perthite, plagio-
clase, and quartz are the essential minerals and form
om fr95 to more than 99 percent of most pegmatites.
Only a very few pegmatites have units rich in muscovite;
this mineral cannot be considered an essential mineral
of the pegmatites of this district. The common acces-
sory minerals are considered to be those found in more
than 10 percent of the pegmatites. These minerals,
in order of their frequency, are: muscovite, garnet,
biotite, magnetite, and beryl. The quantity of these
minerals in any particular pegmatite is small; musco-
vite commonly ranges from 0.5 to 3 percent; garnet,
from 0.5 to 1 percent; biotite and magnetite, less than
1 percent; and beryl, a few small crystals.

The other 19 minerals are found in less than 3 per-
cent of the pegmatites of the district and are consid-
ered rare accessory minerals. They also commonly
amount to only a small fraction of 1 percent of any
pegmatite. Table 3 lists all accessory minerals, the
number of pegmatites which contain these minerals
and the percent of the total pegmatites in which they
are found.

The pegmatite minerals are described in detail with
special attention to variations in composition as deter-
mined by differences in refractive index. Plagioclase
and beryl show variations in indices corresponding to

changes in their alkali content, and similarly the re-
fractive index of muscovite can be related to its ferric
iron content. Determinations of the refractive indices
of these three minerals from various layers of layered

TaBLE 3.—Occurrence of accessory minerals in 1,803 pegmatites
of Quartz Creek district

Number of Perceptt of
Mineral e tameral | whioh tameral
was observed 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_ _ ___________________ 48 2.6
Columbite-tantalite_ _ ____________ 29 1.6
Monazite_ - _____________________ 23 1.3
Lepidolite.__.___________________ 17 .9
Miecrolite . - - - _______________ 13 .7
Chlorite.. _ _ . _ . ______ 9 .5
Topaz_ - ___ 8 .4
Gahnite_ __ _____________________ 8 .4
Samarskite __ ___________________ 7 .4
Epidote.._______________________ 3 .2
Apatite.________________________ 3 .2
Fluorite_ _ . _____________________ 2 .1
Spodumene._ _ ___________________ 1 . 06
Amblygonite_ ___________________ 1 . 06
Allanite.________________________ 1 . 06
Lithiophilite-triphylite._.___.______ 1 . 06
Betafite.___ . ____________________ 1 . 06
Chrysocolla_ _ ___________________ 1 . 06
Unknown_. - __________________ 1 . 06




MINERALOGY

pegmatites and from poorly zoned pegmatites showed
no appreciable variations.

Slight differences in the composition of beryl and
albite from the well-zoned pegmatites were indicated
by differences in refractive index. The variations
showed that the alkali content of beryl and the albite
content of plagioclase increase inwardly from the wall
zone of the pegmatites.

The indices of plagioclase, muscovite, and beryl in
pegmatites from different types of country rock were
found. If these pegmatites were formed from the
country rock with the help of some submagmatic
metamorphic metasomatic processes, as suggested by
Ramberg (1949, p. 50-51), then the differences in the
country rock should be reflected in the alkali content
of the plagioclase and beryl and the ferric iron content
of the muscovite. No relationship between the indices
and type of country rock is apparent.

Detailed results of the work on indices is given under
each mineral.

PLAGIOCLASE

Plagioclase occurs in all pegmatites of the Quartz
Creek district and is the dominant mineral in most.
It may form as much as 90 percent of all types of struc-
tural or mineralogic units. The plagioclase occurs in
fine-grained sugary aggregates of equigranular grains
and in coarse platy crystals (cleavelandite). Cleave-
Iandite 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
to about 1.5 inches across; the average size is about 0.12
inch. Crystal shape usually is not discernible, but the
cleavage surfaces commonly are curved or warped.
Twinning is visible only in the large crystals. Plagio-
clase is found in graphic intergrowth with quartz in a
few places. Most of the plagioclase is white, but cream,
brownish, and pinkish shades are common. The plagio-
clase locally resembles perthite in color but can usually
be distinguished by its warped surfaces, twinning la-
mellae, lack of perthitic structure, and occurrence in
fine aggregates.

Cleavelandite is found in thin plates 0.03 to 0.06
inch thick and 0.5 to 4 inches in maximum dimension.
The average plate is approximately 2 inches long, 1.5
inches wide, and 0.04 inch thick. The crystals are
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white and semitransparent. The surface of the crystal
is wavy, and twin lamellae can be seen along the edges.

The lower index (NV,) of the (010) cleavage flakes was
determined in white light on 17 specimens of cleave-
landite and on 439 specimens of other types of plagio-
clase from the Quartz Creek district. The cleaveland-
ite is a sodic albite, its lower index ranging in value
from 1.528 (AbgAng) to 1.530 (AbgAns), with an
average of 1.529 (AbgAn,). The other plagioclase
specimens vary in composition from sodic albite to
calcic oligoclase; the lower index ranging in value
from 1.527 (AbgAn,) to 1.541 (AbyAny), with an
average of 1.532 (AbgAny). Table 4 gives the results
of these determinations, the type of country rock, and
the type of pegmatite or pegmatite unit from which
each specimen was taken.

The lower refractive index of plagioclase was deter-
mined for all internal units in each beryl-bearing peg-
matite and for a selected number of pegmatites in each
type of country rock. The refractive indices of the pla-
gioclase in pegmatites with the hornblende gneiss and
tonalite wall rocks average 1.530, and those in the
quartz monzonite average 1.538. Refractive index of
plagioclase in pegmatites from the hornblende gneiss
near quartz monzonite is in the same range as those in
the quartz monzonite. The lower refractive index of
plagioclase i pegmatites in the hornblende gneiss de-
creases from the quartz monzonite area southward; the
difference appears to be controlled by the regional
distribution rather than composition of the country
rock.

In zoned pegmatites of the Black Hills (Page, and
others, 1953) and other districts (Cameron, and others,
1949, p. 99), a systematic variation in the plagioclase
has been noted from zone to zone, the anorthite content
decreasing toward the core. Most pegmatites in the
Quartz Creek district do not have well-developed zones
but, when zoned, show a rather large wall zone with
scattered core segments. Table 5 shows that, of the 19
pegmatites considered, there is not much change in the
indices in 17 pegmatites that are composed of only wall
zone and core; 8 showed no change of index, 5 decreased
slightly in index (0.001 to 0.002) from wall zone to core,
while 4 increased in index (0.001 to 0.006). In 2 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 decrease of the anorthite content toward the
center; but when the zoning is poor, the plagioclase
will either have the same composition or have errati-
cally distributed values.
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TaBLE 4.—The range in values of the lower refractive index (Na) of
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cleavelandite and other types of plagioclase in all pegmatite units in

the Quartz Creek district and its relation to different types of country rock

Number of determinations of the lower refractive index (Na} in the

indicated values for—

Country rock and type of pegmatite

or pegmatite unit Cleavelandite Other plagioclase
1.528 | 1.529 | 1.530 | 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 | 1.541
Hornblende gneiss and tonalite:
Homogeneous pegmatite_ | _|ecmean|amas 16 41 39 11 1 8 6 8 4 10 5 2 1

Zoned pegmatites:
Wall zone. .ol

Lower layer.
Median laye
Upperlayer .o
Pegmatites which change in composition along
strike..__. - R PR R 1 1
Fracture filling_.______ .

Granite and hornblende gneiss or tonalite:
Homogeneous pegmatites_ ... ...
Zoned pegmatites:

Wa.
Core
Layered pegmati
Lower layer..._._.
Median layer(s)
Upperlayer. .o eemceae
Pegmatites which change in composition along
strike. . I .- 1

Fine- and coarse-grained granite:
Homogeneous pegmatites_ ... __._...__..___.
Zoned pegmatites:
Wall zone. . s

Quartz monzonite: X
Homogeneous pegmatite
Zoned pegmatites:

Wall zones_ .

Intermediate zone(s)
Layered pegmatite:

Lower layer...._..._.._.

Upper 1ayer- - oo

Country rock unknown:
Homogeneous pegmatite___._._._____..__.. ____

______ 1 N O PR 1 1 S RSN OGO (RSN (SO PR
...... D R ) R ) R SOV FEPRUPUOII RUSUOURON SR SRS S
10 9 6 S USSR PRSPPI (RIS (IR IO D I RO (R PR,
2 2 2 | I P B RSO PRIV RPUPRPIN SRR PSR FRSRS N
1 2 b )ROSR PSRN PO JROUORIRUEY PRSUSPRSR FRUIOR) NNV PRSI FROUSEUO R
2 1
1
2 2
1 3 S R ) RSP SRR FORGURUpR) FAPRUORUNS PRt FESUIOIn) PR S
6 9 9 5 10 1 b U PR PR RPREUORY NI IR FR
1 S (RO PR FQRRRPR) ENUURUORY FRPRPUURY UPSOUpURR) FRSURUEY JUPSOUUR) PRIt PRI RS
| 3 E— ) S PRVRORSIRS SRR RO PRSP FRORES SPRRIOua) PRORUPR (RSN RO IO

A comparison was also made between the lower re-
fractive index of plagioclase from the hanging-wall
layer and the footwall layer of layered pegmatites
(table 6). As the hanging-wall layer is relatively rich

TaBLE 5.—Lower refractive index (N,.) of plagioclase in zoned
pegmatites of Quartz Creek pegmatite district.

. Neof plagi. | NeofDlagi- | n ot pigg.

Pegmatite (pl. 2) oclas;&og':3 wall om‘fleag?alt% ‘Efﬁﬁ oclase in core
174 ____ 1.529 | ________ 1. 528
279 . 1531 | _______ 1. 529
289 e 1.529 | ______ 1. 530
451 . 1.629 | ________ 1. 529
453 oo 1.629 |- ___.__.__ 1. 529
454 .. 1.529 ... _._. 1. 529
455 o __ 1.529 |__._____.. 1. 529
456 1.529 | _______ 1. 529
153 1; J N 1. 535 1529 |eocoo .
536 - o 1.528 | ________ 1. 528
674 . 1.531 | ___ 1. 530
847 o __ 1.633 (.. ___ 1. 539
989 _ . 1.530 | _______ 1. 529
1002 __ 1.531 | ________ 1. 530
1028 _ . 1.529 __________ 1. 531
1044 1.529 |____._____ 1. 530
1202 o 1.530 | ________ 1. 530
1402 . 1. 537 1.5632 |________..
1666 . ____ 1.529 | _____._._ 1. 529

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 11 pegmatites investigated, 6
showed no variation in index, and 5 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, which were made by oil immer-
sion, is approximately 0.001+, the results show a
negligible change. The concentration of perthite, and
thus, the potassium content in the upper layer, seems to
have little effect on the ratio of sodium to calcium in
plagioclase.

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

Cleavelandite occurs in crystals generally many
times larger than the more common form of plagioclase,
has a flat platy crystal habit, as compared with the
more equant plagioclase crystals, and is invariably
white or bluish white, whereas plagioclase is white,
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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 homo-
geneous, zoned, and layered pegmatites and pegmatites
which vary in composition along the strike. In zoned
pegmatites it is found in the intermediate zone in 3
places and in the core in 16. The tendency for cleave-
landite to form in the central part of pegmatites has
been noted in other parts of Colorado (Hanley and
others, 1950, p. 7) and in other districts in the United
States (Cameron and others, 1949, p. 58).

TABLE 6.—Lower refractive index (N.) of plagioclase in layered
pegmatites, Quartz Creek pegmatite district.

. Na of plagioclase | - ¢ aoiodla

Pegmatite (pl. 2) in hailag;glig-wall ﬁ fgog)wa%] lg,]yesf
270 1. 528 1. 530
432 o e 1. 529 1. 530
433 e 1. 530 1. 530
435 1. 529 1. 529
462 . e 1. 529 1. 529
548 .. 1. 529 1. 529
778 1. 535 1. 535
1004 .. 1. 529 1. 529
1043____ .. 1. 530 1. 531
1105 . 1. 530 1. 531
1172 . 1. 529 1. 531

Cleavelandite has distinctive mineral associations.
In the Quartz Creek district it is associated with
quartz, lepidolite, microlite, beryl, topaz, columbite-
tantalite, perthite, muscovite, garnet, and tourmaline.
Many of these minerals are normally found with
cleavelandite though the reverse is not always true.
Cleavelandite is associated with lepidolite in 14 of the
17 lepidolite-bearing pegmatites, with topaz in all
8 topaz-bearing pegmatites and with microlite in 12 of
the 13 microlite-bearing pegmatites. The association
of cleavelandite 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, ambly-
gonite, cassiterite, columbite-tantalite, apatite, micro-
lite, and pollucite. In the Harding mine near Dixon,
N. Mex. (J. W. Adams, oral communication),
cleavelandite in fracture fillings is associated with purple
muscovite, microlite, and spodumene. In the Ruther-
ford and Morefield pegmatites near Amelia, Va. (Glass,
1935, p. 761-763), cleavelandite is associated with
cassiterite, manganotantalite, microlite, and zircon.
The regional distribution of cleavelandite-bearing
pegmatites (pl. 6) shows that, with the exception of
two bodies, all the deposits containing cleavelandite
also contain lepidolite or are adjacent to pegmatites

containing lepidolite. Among the possibilities sug-
gested are those that some of the elements common to
lepidolite and its associated minerals may be respon-
sible for the formation of platy cleavelandite, or temper-
ature and pressure conditions during which its asso-
ciated minerals are deposited are the same as those for
cleavelandite. The elements that might promote the
growth of cleavelandite are lithium (in lepidolite,
zinnwaldite, amblygonite, and spodumene), rubidium
or cesium (in lepidolite, muscovite, tourmaline, beryl,
and pollucite), and fluorine (in lepidolite, fluorite, and
topaz). The role of fluorine is difficult to evaluate
because it may be present as an essential constituent,
as in fluorite, topaz, or lepidolite, or it may occur
undetected as a minor constituent in other minerals
such as muscovite by substituting for the OH~ radical.
Spectrographic analyses should be made of both
cleavelandite and other albite from a number of peg-
matites to determine whether small quantities of
lithium, fluorine, or other elements are present in one
type of plagioclase and not in another.

PERTHITE

All the potassium feldspar examined in pegmatites
of the Quartz Creek district was white, cream, or pink
microcline-perthite; no orthoclase or microcline free of
veinlike laminations of albite was noted. The albite
laminae are thin, roughly parallel, and white.

Several types of perthite were noted in the few thin
sections that were studied. In the most common
form, albite occurred in veinlets cutting the microcline
at various angles. This type of perthite was called
vein perthite by Andersen (1928, p. 116-207).

A second type showed thin films of albite, generally
perpendicular to the (010) plane of the microcline.
This type of perthite Andersen called film perthite.

Andersen regards vein perthite as formed by the
opening of contraction cracks, recrystallization of
microcline, and replacement. It should be noted that
Andersen states that the circulating solutions that did
the replacing were derived from the same pegmatitic
magma from which the initial crystallization of the
feldspar took place. Thus, he implies that the replace-
ment was a part of a reaction between the already
crystallized material and the rest-solutions, rather
than a replacement by outside solutions. Film perth-
ite is regarded by Andersen to be a product of ex-
solution.

Perthite occurs in most pegmatites, and in some it is
the predominant mineral. It is absent from some sodic-
rich units, but forms as much as 93 percent of perthite
cores. Sodic-rich pegmatites commonly contain less
than 15 percent perthite; other pegmatites are in a
large part graphic granite. Generally the perthite-rich
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pegmatites are most abundant in the northwest part of
the district.

All pegmatite units contain perthite, but it is most
abundant as graphic granite in homogeneous pegma-
tites or in wall zones of zoned pegmatites and as blocky
perthite in cores of quartz-perthite pegmatite. The
hanging-wall unit of layered pegmatites is commonly
rich in perthite.

The perthite is in erystals % inch to 8 feet in maxi-
mum dimension. The crystals are largest in the cores,
where they average 1.5 feet. Perthite crystals in the
wall zone or in layered and homogeneous pegmatites
are from 2 to 3 inches in size. In fine-grained plagio-
clase-rich pegmatites, the perthite crystals are smaller
than in pegmatites where perthite is the dominant
mineral. Graphic granite crystals are from 6 inches to
4 feet in length and average about 80 percent perthite
and 20 percent quartz. About a ton of graphic granite
was crushed, quartered, and analyzed.! This analysis
(table 7) indicates that the soda is almost entirely in
the albite laminae of the perthite. The list of norma-
tive minerals (Washington, 1917, p. 1162-1165), cal-
culated from this analysis, verifies the fact that there
is little present other than quartz and feldspar and
that the microcline molecule is 4.5 times as abundant
as that of plagioclase.

Perthite forms blocky equidimensional crystals that
are surrounded and veined by an aggregate of quartz,
albite, and muscovite. In most places perthite is the
first essential mineral to crystallize, but rarely it ap-
pears to be later than some or all the associated minerals.

TaBLe 7.—Chemical analysis of graphic granite from the Bucky
mine, Quartz Creek district, Colo.

[G. A. Parker, analyst]
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QUARTZ

Quartz is estimated to comprise 15 to 30 percent of
all pegmatites in the district; the average amount 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

! Analysis obtained through the courtesy of C. A. Wemlinger, vice-president in
charge of operations, Beryllium Mining Co., Inc.
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quartz content is nearly everywhere 15 to 20 percent.
Many cores and fracture fillings are made up solely of
milky quartz, whereas other cores and fracture fillings
are mixtures of blocky perthite and quartz. The quartz
in fracture fillings, intermediate zones, and cores is 10
to 100 percent of the unit.

The quartzis generally white to gray, although smoky
varieties are found in a few pegmatites, commonly as
small ellipsoids ranging from 1 to 10 millimeters in
length. The smoky varieties are usually associated
with radioactive minerals—for example, with micro-
lite in pegmatites 215, 216, and 452 and with allanite
in pegmatite 847. Small patches of smoky quartz have
been found without visible radioactive minerals.

Quartz in most places fills interstices and forms veins
in perthite crystals, indicating that it crystallized after
the perthite. Rarely, however, the reverse is true.
The quartz associated with blocky perthite is in crystals
2 to 18 inches in size and is commonly slightly finer
grained than perthite. In graphic granite, the quartz
forms crude cuniform 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 crystal-
lized 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 increases. Muscovite and
quartz in many places are intergrown and appear to
have crystallized almost simultaneously.

MUSCOVITE

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

The muscovite is clear and colorless to green, and
individual sheets show black mineral 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 books more than 3 inches in
size; books 1 foot in size occur in the Bucky pegmatite.

The muscovite occurs in both flat and curved forms.
The flat variety is common in most rocks; the curved
variety is found in 23 pegmatites, all on the northwestern
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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 molecules (Winchell, 1947, p. 268; Volk,
1939, p. 255-266), the end members of a triangular
composition diagram, and the composition of any
sample of muscovite can be expressed in terms of these
three end members. The end members are potas-

sium muscovite, K,Al,(Al,Si;0,),(0OH),; phengite,
K.H,(Fe,Mg),(Al;Si;01):(OH),; and ferric iron
muscovite, K,Fe;(Al;S1;04),(0OH),. 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 from the indices
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 refractive
index determinations on the chemical composition of
muscovite is, therefore, less useful than similar data on
plagioclase and beryl. Volk (1939, p. 257-259) made
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 dia-
gram midway between potassium muscovite, phengite,
and up to 38 percent ferric iron muscovite. The
median refractive index (Ng) was determined on 95
specimens of muscovite from the Quartz Creek district
and ranged from Ng=1.585to 1.606 (table 8), indicating
up to 28 percent of the ferric iron muscovite molecule.
It was thought originally that a variation in the re-
fractive indices, and thus in ferric iron content, might
be found between units or layers. Table 9 shows the
median refractive indices (Ng) of muscovite from the
wall zone and core of seven zoned pegmatites. There
is a small variation in the refractive indices but the
variation is not constant, either in direction or amount.
The median refractive indices of muscovite in layered
pegmatites (table 10) show a small but unsystematic
variation between the hanging-wall and the footwall
layers. A comparison of median refractive indices of
muscovite from pegmatites in several types of country
rock was also made. The lack of sufficient samples
from pegmatites 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 made
between 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 nonberyl-bearing units. Inshort,
no markedly regular change can be recognized, insofar as
refractive index may be used as a criterion, in the com-
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position of muscovites from the different zones of the
pegmatites, nor in those from different layers, nor in
those that are found in pegmatites in different kinds
of country rock.

TABLE 8.—Number and distribution of median refractive indices
(Ng) found in flat and curved muscovite

Number of specimens

Median index (Ng)
Flat
muscovite

Curved
muscovite
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TABLE 9.—Median refractive index (Ng) of muscovite from zoned

pegmatites
‘ Npg of mus- | N of mus-
Pegmatite ; covite in covite in
wall zone core

174 |l 1. 592
208 . e l____ 1. 599 11.578
218 . e ioo- 1. 592 1. 599
P ¥ T U 1. 596 1. 594
266 . . 1. 597 1. 595
288 e 1. 595 1. 597
321 ol 1594 |- ___

1 Zinnwaldite.

It was thought that the curved muscovite in the
Quartz Creek district might also be a lithium mica,
but median indices (Ng) determined for 16 specimens
of curved muscovite show the same range of index and
approximately the same distribution as the flat musco-
vite (table 8). Furthermore, the angle 2V of the
curved mica (40 degrees) is much too high for a lithium
mica. In making refractive index determinations on
muscovite, however, several lithium micas were found.
These micas are colorless, flat, and associated with
cleavelandite. Their median index ranges in value
from 1.560 to 1.578, which is below that of the musco-
vite series. These specimens are in the zinnwaldite
range of the lepidolite series. There is no definite
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method to distinguish white lithium mica from musco-
vite in the hand specimen, but the lithium micas are
more brittle, and the presence of cleavelandite should
lead one to consider the possibility that lithium micas
may be present. A simple test to distinguish the two
involves the use of a blowpipe: lithium mica can, but
muscovite can not be fused.

TABLE 10.—Median refractive index (Np) of muscovite in layered

pegmatites
N of mus- _
Pegmatite %oggggg {:\(T)%?tfemuisn
wall footwall
1.597 | _____
1. 604 1. 600
1.597 | .___.
1. 601 1. 601
1. 599 1. 602
1. 605 1. 603
1. 606 1. 598
1. 605 1. 605
1. 605 1. 603
1. 605 1. 602
1. 598 1. 601
1. 603 1. 598
1. 601 1. 601
1. 595 1. 594

GARNET

Approximately 55 percent of the pegmatites of the
Quartz Creek district contain minor quantities of
garnet. It is commonly in erystals less than 0.03 inch
in diameter and may easily be overlooked. Garnet
ranges in size from less than 0.01 inch to 1 inch in
diameter, but crystals of more than 0.15 inch are rare.
This mineral occurs in all the pegmatite units but has a
decided preference for the fine-grained plagioclase-rich
parts, such as those found in the footwall units of
layered pegmatites, the wall zones of zoned pegmatites,
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 widely
distributed throughout the district, it constitutes only
a trace to less than 1 percent of most pegmatites; in
a few of the smaller ones it makes up as much as 1
percent of the rock. Garnet is erratically distributed,
and some parts of a pegmatite may contain several
percent while others contain none. In the Bucky
pegmatite, (no. 1574) rock exposed in two pits con-
tains several percent of garnet, whereas in the same
unit in other pits the mineral is absent. Brown garnet
is conspicuous in “line rock,” forming long thin bands
which contrast with the white plagioclase-rich bands.

The garnet occurs singly or in clusters as light-brown,
reddish-brown, and black euhedral ecrystals. Some
crystals are black because of manganese staining on
their surfaces; others are black throughout. The

QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

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 into six members:
almandite (Fe;Al,Siz0,,), spessartite (Mn;AlSi;04,),
pyrope (Mg;Al,Si1;0,,), grossularite (Ca;Al,Siz0,,),
andradite (Ca,Fe,Si;0;,), and uvarovite (CazCr,Siz042).
Ford (1915, p. 33—-49), Fleischer (1937, p. 751-759),
and Wright (1938, p. 436—449) have shown that garnet
specimens do not correspond usually to any simple
chemical type but contain two or more end members
in solid solution.

It was shown first by Ford (1915, p. 33—49) that the
index of refraction and the specific gravity of a garnet
depend in a simple and direct way on the chemical
composition. He calculated the index of refraction
and the specific gravity of 23 garnets from their chem-
ical composition. These values agreed within less than
2 percent with those determined by direct measure-
ment. The reverse process is not so simple, as a single
determination of refractive index or specific gravity
may correspond to several combinations of end mem-
bers. It would be possible from a series composed of
three different molecules to have a number of different
combinations with the same index of refraction. The
problem is somewhat simplified because all garnets are
in one of two groups: the aluminum-bearing garnets
(almandite, spessartite, and pyrope) and the calcium-
bearing garnets (grossularite, andradite, and uvarovite).
These two groups, as shown diagrammatically by
Winchell (1947, p. 175), are miscible with each other
in only limited amounts. Wright (1938, p. 439, 446)
compiled 35 analyses of garnets from pegmatites and
18 from granites which he converted into weight per-
cent of the 5 common members of the garnet group,
namely: almandite, spessartite, pyrope, grossularite,
and andradite. His conclusions from studies of garnet
from pegmatites and other types of rock are: (1) There
is a remarkable constancy of one variety of garnet in
each rock type, and (2) spessartite and almandite
constitute 85 to 90 percent of the garnet molecules in
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
(1947, p. 179-181) has compiled data by Ford and
others into several diagrams from which, if the garnet
group is known, and the specific gravity and index of
refraction have been determined, a general composition
in terms of the garnet molecules can be derived.

Indices of refraction were determined on garnet from
15 widely scattered pegmatites in the Quartz Creek
district. Specific gravity was not determined, but all
specimens were qualitatively tested and found to con-
tain manganese. All the indices of refraction are
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between 1.810 and 1.820, many specimens having re-
fractive indices about 1.815. The indices of refraction
show small variations, but, in general, the garnet of this
region is remarkably constant 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 in composition from 67
percent spessartite, 33 percent almandite (N=1.810)
to 33 percent spessartite, 67 percent almandite
(V=1.820). Most of the proportions would be
nearer to 50 percent spessartite and 50 percent alman-
dite (N—1.815).

In this district garnet is associated with all the com-
mon and almost all the rare pegmatite minerals; how-
ever, it has a tendency to occur more abundantly with
fine-grained plagioclase.

MAGNETITE AND MARTITE

Magnetite, commonly altered to martite, is wide-
spread in minor quantities and is found in approximately
20 percent of the pegmatites. Most pegmatites con-
tain only a few scattered crystals, but several of the
smaller pegmatites have about 1 percent.

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

Magnetite and martite are found as accessory min-
erals in the feldspathic pegmatites but are not found
in any of the lepidolite-bearing units. Magnetite
occurs in both the perthite-rich and the albite-rich
pegmatites and is one of the few accessory minerals
associated with 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. These two
minerals are associated commonly with perthite, albite,
quartz, and biotite, and in a few places with garnet.
Few beryl-bearing pegmatites contain either magnetite
or martite; the two minerals are nowhere adjacent to
each other. Muscovite is nowhere associated closely
with the magnetite although they may both be in the
same pegmatite, whereas biotite is closely associated
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
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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
pegmatites biotite forms considerably less than 1 per-
cent of the rock; in a few of the smaller pegmatites it
forms several percent.

Biotite is dark to greenish black and occurs in blades
from a fraction of an inch to 8 inches in maximum
diameter; in most pegmatites the flakes are 0.25 to
0.5 inch. The larger books usually occur in small
areas and may be either restricted to core segments or
to small patches in the otherwise uniform homogeneous
pegmatite or the wall zone of a zoned pegmatite.

The median refractive index (NVg) of seven specimens
ranges from 1.636 to 1.671. Not only do the refractive
indices vary from specimen to specimen but also in
different parts of the same book. Much of the biotite
is partly altered to chlorite and the variation in re-
fractive index depends on the extent to which the bio-
tite has been altered. These median refractive indices
indicate that the biotite approximates siderophyllite
(Winchell, 1947, p. 273) in 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 magne-
tite or martite; muscovite is found only in the magnetite-
free part of these pegmatites.

BERYL

Beryl is found in 232 pegmatites in the Quartz Creek
district and is widely distributed; yet in most pegma-
tites there are only a few small crystals. Beryl is
found in all types of pegmatites and pegmatite umits:
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 the strike.

Beryl may be brown, white, gray, greenish white,
pale green, greenish gray, or pale blue green. White,
brown, and greenish white are the most common colors.
Beryl of such colors is difficult to distinguish from feld-
spar in many exposures. The beryl crystals range
from 0.006 inch to 2 feet in diameter. In fine-grained
albite-rich pegmatites beryl crystals are 0.10 to 0.25
inch in diameter, but larger crystals occur in the more
coarsely grained intermediate zones and cores. Al-
though a higher percent of beryl was found in the albite-
rich units than in the units rich in perthite, only the
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latter contained beryl in grains large enough to be
hand cobbed. The average bervl crystal is approxi-
mately twice the size of the common form of albite and
about half the size of the associated perthite grains.

Beryl occurs as subhedral to euhedral hexagonal
crvstals; tapered crystals are rare except at the Bucky
pegmatite * (no. 1574). Intergrowths of beryl with
feldspar, quartz, tourmaline, or other minerals are
common, in some regions, such as northeastern Brazil
(Johnston, 1945, p. 1032-1034), New Hampshire,
Connecticut (Shaub, 1937, p. 1045-1051), and the
Eight-Mile Park district, Colo. (Heinrich, 1948, p.
557-558), but in the Quartz Creek district only one
mixed crystal was found. It was intergrown with
garnet and quartz near the center of the crvstal and
with albite near the outer edges.

Beryl may contain as much as the theoretical maxi-
mum of 14.0 percent BeO. In most beryl, however,
substitutions involving Cs,0, Li,0, Na,O and ALO;
decrease the BeO content so that it commonly ranges
from 11 to 13 percent.® Winchell (1947, p. 213),

% The names of the pegmatites are purely economie terms and are not to be confused

in any way with formal stratigraphic nomenclature.
3 Schaller, W. T., Unpublished chart.
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Adams (1953, p. 117), and Schaller * have shown that
the decrease in BeO content is accompanied by an
increase in the refractive indices and have compiled
charts showing the alkali and BeO content for any
particular refractive index. According to Schaller’s
chart, the refractive index of the slow ray (N,) of
beryl containing 14 percent BeO is 1.566, whereas the
refractive index of beryl containing 10 percent BeO is
1.600.

The refractive index of the slow ray (N,), deter-
mined for 183 beryl specimens from various units,
ranges from 1.573 to 1.585 and averages 1.578. 'These
determinations are compiled in table 11 together with
the determinations of the minimum refractive index
on cleavage plates of the associated plagioclase. The
table is divided according to country rock tyvpes 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 be-
tween type of country rock and the refractive index of

¢ Schaller, W. T., op. cit.

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.

Number of determinations for indices given

Lower refractive index on cleavage plates : PR - ]
Country rock and type of unit of plagioclase Higher refractive index on cleavage plates of beryl
) ‘ L \ a
1528 | 1520 | 1530 @ 1531 | Other | 575 | 15796 | 1577 | L& | 159 1580 | 1581 i Other
\ | »
Hornblende gnciss and tonalite: { 1 ’
1.573(1
. 1.532(5)/ ' o géggf’:
Homogeneous pegmatites..._.______._._....._.__ 13 16 21 6 1.533(3) 1 7 10 171 13 2 3 1. 5%3(1)
1. 534(1) 1. 585(1)
Zoned pegmatites:
1 18 6 2 1. 534(1)
1 1 1 1|
i 7 3 ) O
Layered pegmatites: i
Lowerlayer____________________________.___. [ 3
Median layer(s) ___..
Upperlayer. ... |
Pegmatites which change composition along [
strike________ o __.____ ! 2 1 3 1 1.527(1)
Fracture filling_________.________ | 1. 1. 534(1)
Granite and hornblende gneiss and tonalite:
1.527(2) [ 1. 574(1)
Homogeneous pegmatite_.____.________________ 3 8 9 6 { L } 2 2 4 6 3 4 2 [l 1584l
. | 1 1)
Zoned pegmatites:
Wallzone.__________________________ 2 2 | B P,
Intermediate zone(s)-- 1| 1.533(1)
Core.. . 2 2 3 1. 539(1)
Layered pegmatite:
Lower layer 2 2 2 1.536(1) o 1 e
Upper layer____.. 3 1 1 15351 |- : O T O A i IO
Pegmatites which ch
strike ... 3 2 § U S S DO 2 1.574(1)
Fine- and coarse-grained granite: homogeneous 1. 583(2)
pegmatite. ... 3 1 I O (A, I ) 1 1 { 1. 584(1)
Quartz monzonite: | ‘
Zoned pegmatites: ‘ ’ l
Wallzone_ . ________ ... 1837 (1)) ool jemeeee | B R R
Core_.__ ! 1. 532 (1) !
B Baabbt e 74 1) S N i e I
Country rock unknown: homogeneous pegmatites__|_____.__ . ,,,,,,, ‘ 1o 1. 532(1) 1 ‘ b O P ‘ ____________________________
|
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beryl. Only 2 specimens of beryl were obtained from
pegmatites in the quartz monzonite and 6 from pegma-
tites in fine- and coarse-grained granite.

It has been noted in pegmatites of the Black Hills
(Page, and others, 1953) and other districts (Cameron,
and others, 1949, p. 99) that there is a systematic in-
crease in the alkali content of beryl from the wall zone
mward 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 found
was from a single zone of a zoned pegmatite. The re-
fractive indices of beryl from different units of zoned
pegmatites are compiled in table 12 together with the
minimum refractive index of adjacent plagioclase for
comparison, Most pegmatites have only small cores,
and zoning is poorly developed. A difference of 0.001
in indices is all that is noted from wall zone to core of
the more simply zoned pegmatites. The refractive
indices of the slow ray (Nw) of beryl from three peg-
matites that contain beryl in an intermediate zone as
well as in either a core or a wall zone differ as much as
0.003 between the intermediate zone and either the
core or wall zone. This increase inward in alkali con-
tent is in accord with the findings of previous workers.

TaBLE 12.— Refractive indices of plagioclase and beryl from beryl-
bearing units of zoned pegmatites

‘Wall zone Intermediate zone Core
Pegmatite
N of N of N of N, of N of Naof

plagioclase | beryl | plagioclase | beryl | plagioclase beryl
174 ___ 1.529 | . 1. 528 1. 580
250 _____ 1.530 |1.580 |_______ | _____|.__._____ 1. 579
279 . __ 1.531 [1.5676 | ______|______ 15629 |________
289 _____ 1.529 || _ 1. 530 1. 578
436__ . ____ 1,629 |1 578 ||| . 1. 577
454 . 1.629 |- |- _ 1.529 (. _____
455_______ 1.629 | __ 1. 529 1. 578
535 ____ 1. 534 |1. 577 1.529 11.580 |_______ | __..___
847 __ 1.5633 || ____ 1. 576 1. 539 1. 579
989.______ 1.530 || ___ 1. 529 1. 580
1002______ 15631 || 1. 530 1. 578
1025______ L5629 || _ 1. 531 1. 578
1044 _____ 1.529 ||\ ____ 1. 530 1. 575
1202______ 1.530 | ____ (__)_1 ___________ 1. 530 1. 578

______________ 1)1.532
1402, { 1587 . 2231.535} L5678 |-

_____________ 1)1.528
1574 . { _______ — R 530} 1579 | 1.528 1. 582

|

Refractive indices of beryvl and plagioclase from
layered pegmatites have not been published. Table
13 gives the refractive indices of these two minerals in
12 two-layered pegmatites, which contain an upper
perthite-rich layer and a lower albite-rich layer. Most
of the beryl is found in the coarser grained upper layer.
In two pegmatites beryl occurs in both layers but there
is no important difference in value of the refractive
index between units.

29718355 ——+4

Beryl is associated with plagioclase, quartz, perthite,
muscovite, garnet, lepidolite, tourmaline, topaz, micro-
lite, tantalite, monazite, gahnite, and biotite. Beryl is
not associated with any particular pegmatite mineral
to the exclusion of others. It has not, however, been
found in graphic granite pegmatite. Beryl usually
occurs in clusters or groups of crystals. In pegmatite
279, 35 crystals of beryl were found in an area about 2
feet square. This was the only beryl noted, although
this branching pegmatite exceeds 720 feet in length.
Many other pegmatites have a similarly sporadic dis-
tribution of beryl.

TABLE 13.— Refractive indices of plagioclase and beryl from beryl-
bearing layered pegmatites

Lower layer Upper layer
Pegmatite

Neof N, of Naof N, of

plagioclase beryl plagioclase beryl
270 . 1.530 ________ 1.528 | __
417 . 1. 529 1. 577 1. 530 1. 577
432 . 1.630 |________ 1. 529 1. 576
433 1.5630 |________ 1. 530 1. 577
435 . 1529 |________ 1. 529 1. 575
462 15629 |___.____ 1. 529 1. 578
548 . 1.529 |________ 1. 529 1. 576
778 . 1.535 |- ___ 1.535 |- _
985 1. 530 1. 578 1. 530 1, 577
1004 _ .. 1.529 | ____ 1.529 | ________
1106 . . 1. 530 1. 579 1.631 [ __.
1192 __ 1.630 |_______ 1.529 |._______

TOURMALINE

Tourmaline is relatively rare in the Quartz Creek
district and has been found in only 48 of the 1,803
pegmatites studied. It is common in most pegmatites,
in many pegmatites areas, but the Quartz Creek district
is notable because of its paucity of tourmaline and the
low boron content of its pegmatites. Except in the
lithium-bearing pegmatites, only a few tourmaline
crystals occur in each pegmatite. Some units in the
lithium-bearing pegmatites contain as much as 3 per-
cent tourmaline.

The colors are 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-bearing pegmatites. Of the 48 tourmaline-
bearing pegmatites, 38 contain only the black variety.
It occurs in subhedral to anhedral erystals; commonly
the m(1010) and @(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,
cleavelandite, muscovite, beryl, garnet, biotite, mona~-
zite, columbite-tantalite, and gahnite but not with
lepidolite and topaz.
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The black tourmaline was found only in zones com-
pletely free of lepidolite; 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 in 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 varieties of 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
sometimes occur in single crystals which have a pink
core and a light-green rim and are known as ‘“water-
melon” tourmaline. The dark-blue variety of tour-
maline 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. Figure 29, a sketch of part of pegma-
tite 453, shows the relation of various colored tourma-
lines to the pegmatite units.
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FIGURE 29.—Distribution of tourmaline, face of cut in pegmatite 453.
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Not only the color, but also the indices of refraction
differ. Table 14 gives the higher refractive index
(N,) of 19 tourmaline specimens; 11 are of black tour-
maline and range in value from 1.652 to 1.664. The 2
specimens with the smallest refractive indices are from
the outer edges of lithium-bearing pegmatites. The
3 dark-green tourmaline specimens have refractive
indices of 1.646 or 1.647—all lower values than the
indices of black tourmaline. The black variety grades
into the dark-green variety, and is to be expected that,
if enough determinations of indices were made, a
gradational series would be found in which the green
varieties would have the lower refractive indices. Two
pink tourmaline specimens from different pegmatites
have refractive indices (V,) of 1.643 and 1.637. Both
a pale-green tourmaline and a pink tourmaline from
adjacent areas in pegmatite 452 have a refractive index
of 1.637 for the slow ray (V,); the pink core and the
pale-green rim of a “watermelon” tourmaline have a
refractive index of 1.634 for the slow ray N,. The
pale-green and pink varieties appear to vary in composi-
tion, but variation can not be correlated with color.
The different colors may be caused by the presence of
a minor element that does not affect the refractive
index, by oxidation or reduction of an element in dif-
ferent states of oxidation, or by a slight rearrangement
of the molecular structure of tourmaline. The se-
quence from black tourmaline in the outer parts of
lepidolite-bearing pegmatites to pale-green and pink
tourmaline in the Inner can be correlated with a
progressive change in refractive indices, but the pale-
green and pink crystals which grew together in the same
environment without detectable differences in index
can not be thus correlated.

TaBLE 14.—Higher refractive index (N,) of tourmaline, Quariz
Creek pegmalite district

Pegmatite Name Color No

Opportunity No Dark green.. 1. 646
306- - Opportunity No. 4._ Dark green__. 1. 647
211 SRR PR d0-eceaeeeeeo .| Dark green___.__.________... 1.646
b1 SR B A0 oo | Pink 1. 643
452._____ 1. 637
452 e QO 1.637
452 o]0 } 1.634

Early work has shown that change in color in tour-
maline commonly varies with the density of the
crystals (D’Achiardi, A., 1872), axial ratio a:c
(D’Achiardi, G., 1896), and refractive indices. ~More
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recent spectrographic work (Warren, 1935, p. 531-536)
demonstrates that color also varies with chemical com-
position. Difficulties of determining the elements
which are the particular color determinant are pre-
sented by the large number of elements that are
present in minor amounts in tourmaline. Tourmaline
acts as a scavenger and takes into its structure small
quantities of a great variety of elements. Shainin ®
had spectrographic analyses made of the minor base
elements in four tourmaline specimens (table 15).
These analyses show that the greatest amount of man-
ganese (0.5) occurs in a pink specimen. All four speci-
mens contain manganese, but the other pink specimen
contains no more manganese than the green or the blue
specimens,

TABLE 15.—Spectographic determination of percent of minor
elements in tourmaline from Maine !

Color

Deep blue._ 0.2 ] 001 0.02 0.01 <0.001 0.5
TeeN. o .cmo .2 . 005 .02 .05 .02 .1
ink__.__.. .5 | <001 .02 (1) I .2

Deeppink____ ... .2 | <.001 .01 05 05 .02

1 Analysis made in the Investigations Section of the Geochemistry and Petrology
Braneh of the U, 8. Geological Survey for Vincent Shainin. Janet Fletcher, analyst.

Many elements appear to have little or no effect on
the color of tourmaline, as they are present in some
colored tourmalines and absent in others. Other
elements may effect a change in color only when found
in association with some other element.

In résumé, all tourmalines in the Quartz Creek dis-
trict other than the black variety are in the lepidolite-
bearing pegmatites. There is a gradual 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. Increase in the concentration of a group
of alkalies, such as lithia, cesia, and probably others in
conjunction with decrease in iron and manganese,
parallel the changes to lighter colors of the tourmaline.
When much iron is in the structure, it may darken the
mineral to back or dark green, but the development of
the lighter shades requires the presence of lithia and
other alkalies. The various shades of green and
blue are probably caused by the presence of several
other elements.

COLUMBITE-TANTALITE

Columbite-tantalite has been found in 29 pegmatites
of the Quartz Creek district. It occurs in homogeneous
pegmatites; in wall zone, intermediate zone, and core
of zoned pegmatites; in layered pegmatites; and in

5 Shainin, V. E., Unpublished analvses of tourmaline from Newry-Rumford area,
Maine, 1947.
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parts of pegmatites that show variation along strike.
The pegmatites bearing columbite-tantalite are dis-
tributed throughout the district. Columbite-tantalite
is found in only a few crystals in most pegmatite units,
except in pegmatites 1234 and 452 (Brown Derby No.
1). In the latter pegmatite it makes up 1.4 percent of
the rock in a small unit about 20 feet long and 1 foot
wide.

In the Quartz Creek district columbite-tantalite is
black with a dull to lustrous surface. It has a black to
brown streak. The tabular crystals range in thickness
from that of a sheet of paper to 1 inch and in length
from a fraction of an inch to 4 inches. The crystals
are usually subhedral to euhedral, the brachypinacoid,
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), d (110),
g (130), k (011), and « (111).

The columbite-tantalite, (Fe, Mn) (Cb, Ta),0s, series
is one of complete gradation between iron and man-
ganese and between niobium and tantalum. Mem-
bers of the series are divided on a basis of purely
arbitrary standards, the terms columbite and tantalite
being applied according to content of niobium or
tantalum. A secondary division is made by naming
the mineral ferrocolumbite or ferrotantalite if the ratio
of iron to manganese is greater than 3:1, and man-
ganocolumbite or manganotantalite if the ratio of
manganese to iron is in excess of 3:1. The specific
gravity, streak (De Almeida, and others, 1944, p.
218), and probably certain other physical properties
change with the increase in niobium or tantalum
content. Because chemical analysis of these two ele-
ments is expensive, the approximate composition is
obtained by specific gravity determinations, and
reference to charts that relate the specific gravity to
the niobium-tantalum ratio. The ratio of iron to
manganese has only a minor effect on the change in
specific gravity and is ignored in this method. Table
16 gives the specific gravity of eight specimens from
the Quartz Creek district as determined on a Jolly
balance. These specimens range from an almost pure
manganocolumbite (specific gravity 5.0 and 5.1) to a
niobium-rich tantalite (specific gravity 6.7). As
only the latter specimen falls in the tantalite field, this
district appears to be one, therefore, that contains
columbite almost to the exclusion of tantalite. Hanley
(1950, p. 71) gives the specific gravity of a piece of
columbite-tantalite from pegmatite 452 (Brown Derby
No. 1 claim) as 5.61 and the chemical composition as
72 percent Cb,OQs and 6 percent Ta,0s.

The specimen on which the chemical work was done
was collected by Eckel (1933, p. 244) and was from a
pegmatite unit of a different type from that of the
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Hanley specimen.  Because the niobium-tantalum
ratio commonly varies from zone to zone, as seems
evident from specimens collected by Eckel and by
Hanley, there is a discrepancy between the composition
obtained from the specific gravity and that given by
Eckel.

TABLE 16.—Specific gravity measurements of columbite-tantalite

samples

Pegmatite Internal unit Speeiﬁ?

gravity
205 . ________ Core_ . . _________________ 6. 1
205 | ____ do. . _______ _____ 6. 3
245 L _______ do . ___________ 5.7
452 . Layer_ . __________________ 5.8
1234 ________ Wall zone_________________ 5.0
1234 __. O o ___ 5.1
1557 . Core__ ________________.___ 6.7
574 . Intermediate zone_ . _______ 6.0

Columbite-tantalite is found in direct contact with
the following minerals in one or more pegmatites:
Quartz, albite, perthite, beryl, muscovite, monazite,
biotite, tourmaline, and gahnite. It also has been
found in the same zones, but not in direct contact with
garnet, topaz, microlite, martite, and lepidolite. Though
columbite-tantalite is associated with almost all the
pegmatite minerals, there are three assoclations which
are most common in the Quartz Creek district: (1) With
massive quartz, (2) with cleavelandite or cleavelandite
and quartz, and (3) with feldspar (either perthite or
plagioclase) and monazite. Its association with mona-
zite 18 not pure chance as it can be seen that 9 of the
24 monazite-bearing pegmatites, or 37 percent, contain
columbite-tantalite (pl. 5).

MONAZITE

Monazite (Ce, La, Nd, Pr) POy is found in 24, or
approximately 1.5 percent, of the pegmatites. It
occurs in homogeneous pegmatites; in the cores, pods,
and intermediate zones of zomed pegmatites; and in
layered pegmatites. In 3 pegmatites, namely the
Brown Derby No. 1 (no. 452), the Black Wonder (no.
847), and the Bucky (mo. 1574), monazite is found in
more than a half-dozen crystals. A unit 20 feet long
and 1 foot wide at the Brown Derby No. 1, pegmatite
452, contains approximately 2.2 percent monazite. Of
two localities in the Black Wonder pegmatite (no. 847),
one is worthy of special attention in that it contains
0.05 percent monazite in an intermediate zone of
plagioclase-muscovite-quartz pegmatite surrounding a
quartz pod. This intermediate zone is about 4 feet
thick, and the quartz pod is approximately 15 feet long
and 6 feet wide. In the Bucky pegmatite (no. 1574)
the monazite is found sporadically in the mica zone
around the quartz core.

QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

Monagzite occurs as euhedral dark-red to clove-brown
crystals that range in size from 0.25 inch long, 0.15
inch wide, and 0.03 inch thick to 2 inches long, 1.2
inches wide, and 0.5 inch thick. Most of the larger
specimens come from the Brown Derby No. 1. Crystal
forms identified include the @(100), m(110), n(120),
v(111), r(111), 2(101), ¢(001), and A(305) faces. The
crystals are usually flattened parallel to the a(100) face,
and some of them are also twinned parallel to this face.

The specific gravity of the monazite ranges in value
from 5.0 to 5.6, as determined by the Jolly balance.

Optically, the monazite is colorless to yellow, with
high birefringence. The lower index of refraction, (Ve),
ranges from 1.78 to 1.80, in value, averaging about 1.79.
Table 17 shows that the specific gravity and lower index
(N,) do not vary with a consistent relationship.

In the Quartz Creek district monazite is associated
with quartz, albite, perthite, muscovite, columbite-
tantalite, gahnite, biotite, and garnet; however, it is
found usually in a feldspar-rich part of the pegmatite.
Of the 24 pegmatites containing monazite, 9 also con-
tain columbite-tantalite.

TaBLE 17.—Lower index of refraction (N,) and the specific
gravity of monazite

Inde~ of .
Pegmatite ‘ Internal unit relftrlzé:)ign E‘g’f 11?;
452 . 1 Pod ... ___ 1. 80 5.3
200 | ___ do_ - ____ 1. 79 5.1
847 | ___ do._ . ____ 1. 78 5.1
847_ . | Intermediate zone_______ 1.78 5. 6
097 . l Footwall layer___________ 1.79 5. 3
LEPIDOLITE

Lepidolite is found in 17 pegmatites; it occurs in
homogeneous pegmatites, in core and intermediate
zones of zoned pegmatites, in interior layers of layered
pegmatites, and in parts of pegmatites which show
variation in composition along strike. Thus, no par-
ticular type of pegmatite seems to be favored. In the
very small number of zoned pegmatites, it appears to
be most common in the central parts.

The lepidolite is white, lilac, or various shades of
purple; lilac to purple varieties are most common. It
has three forms: (1) Fine-grained aggregates with
individual sheets less than 0.25 inch in diameter,
(2) large platy books 2 to 10 inches in diameter, and
(3) curved concentric books, 0.5 to 2 inches across
(Fig. 30). The large platy lepidolite is found in only
5 of the 17 pegmatites that form a group between
the Brown Derby No. 1 dike (no. 452) and the Brown
Derby No. 5 dike (no. 535), a maximum distance of
2,200 feet. Only 3 pegmatites on the Brown Derby
No. 1 claim (nos. 452, 454, and 457) have curved
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and cleavelandite at the Bob Ingersoll mine, Pennington
County, S. Dak.; with cleavelandite and lepidolite at
the Tin Mountain mine, Custer County, S. Dak.; with
cleavelandite and lithium mica in the Harding mine,
near Dixon, N. Mex. (J. W. Adams, oral com-
munication) ; with cleavelandite at the Rutherford and
Morefield mines, near Amelia, Va. (Glass, 1935, p.
753); and with lepidolite and albite (type not defined)
from a pegmatite at Topsham, Maine (Palache and
Gonyer, 1940, p. 412).
TOPAZ

Topaz is relatively rare in pegmatites and is entirely
lacking in many districts. The Quartz Creek district
contains eight topaz-bearing pegmatites, less than one-
half of 1 percent of all pegmatites mapped.

The topaz is milky white, though the exteriors of
some crystals have a greenish stain. The crystals are
subhedral to euhedral, and most are long and tapering.
They are usually 4 to 8 inches in diameter and a foot
or two in length, but specimens have been found which
are 12 inches in diameter and 4 feet in length. The
prism faces m(110) and the pyramid faces ¢(223) are
the best developed. The basal pinacoid ¢(001) was
noted on a few specimens, and probably with con-
tinued study other faces could be found. Basal cleav-
age is well developed on most specimens. The lower
index of refraction (IV.) was determined to range from
1.616 to 1.618 (table 19) on 4 topaz specimens from 3
different pegmatites. Winchell (1947, p. 199) and
Pardee, Glass, and Stevens (1937, p. 1063—-1064) have
shown that the indices of topaz increase with the
increase of water content and decrease of the fluorine
content. The topaz in the Quartz Creek district has a
uniform water and fluorine content; and by interpola-
tion from a table given by Winchell (1947, p. 199), it
was calculated that the topaz contains between 17.0
and 18.5 percent fluorine and 0.9 to 1.5 percent water.

TaBLE 19.—Lower refractive index (N,) of topaz from the
Quartz Creek district

Pegmatite Name Na
215 . Opportunity No. 1. _________ 1. 616
452 . Brown Derby No. 1_._.._______ 1. 617
452, .. do. . 1. 618
1574 Bueky_ .. 1. 616

In the Quartz Creek district topaz is found only in
lepidolite-bearing pegmatites and is directly associated
with the following minerals in one or more pegmatites:
Lepidolite, cleavelandite, quartz, muscovite, beryl,
perthite, and tourmaline. It is always found with the
first three minerals. Purple lepidolite commonly
forms a coating around topaz. The association of
topaz with lepidolite would be expected, as fluorine
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is part of the chemical composition of both minerals.
Stevens (1938, p. 615) analyzed 17 different lepidolite
specimens and found that the fluorine content ranges
from 4.09 to 9.19 percent, the average being 7.03 per-
cent. On the Opportunity No. 1 claim, pegmatite 215,
some of the topaz has a pale-green thin micaceous
coating of polylithionite. This specimen of poly-
lithionite is biaxial negative and has Nz=1.558 and
N,=1.565. Both polylithionite and lepidolite seem
to form as a product of reaction between the early-
formed topaz crystals and the residual fluid; they
corrode the surface of the topaz crystals in some places.
Though less than 0.5 percent of the pegmatites of the
Quartz Creek district contain topaz, almost 50 percent
of the lepidolite-bearing pegmatites have topaz.

GAHNITE

Gahnite, the zinc spinel, is a rare mineral found in
only eight pegmatites. 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 1.810.005.

Gahnite does not appear to have any favored mineral
association. In pegmatite 1540 it is found with massive
quartz and muscovite; in pegmatite 1574, with albite,
quartz, muscovite, and beryl; and in pegmatite 452,
with albite, columbite-tantalite, monazite, tourmaline,
garnet, biotite, and quartz. The pegmatites containing
this mineral are widely distributed, and its presence
depends upon the availability of zine in the pegmatitic
fluid.

Gahnite is rare or absent in most pegmatite districts
but has been reported from the Tims Hill deposit
in Connecticut (Faye, 1922, p. 9).

ALLANITE

Allanite is rare in the Quartz Creek district. In the
Black Wonder (no. 847) it occurs in several pods,
each a few feet thick and about 10 feet long. This
pegmatite is over 6,700 feet wide and 12,600 feet long,
and the pods represent only a minute part of the total
volume of the pegmatite. The pods consist of quartz
(about 90 percent) and albite. A few scattered crystals
of allanite occur in smoky quartz.

The allanite 1s present as prismatic crystals up to 2
inches long, with a square cross section as much as 0.5
inch across. The mineral is black, has a shiny lustre,
and is ringed by an unidentified reddish-brown de-
composition product. At least three different sub-
stances are observed under the microscope. One is
isotropic, reddish brown, and has a refractive index a
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little less than 1.62; the second is anistropic and
colorless; and the third is isotropic and grayish green.
These observations are 1 agreement with those of
Hitchens who describes the allanite from Fitchburg,
Mass. (Hitchens, 1935, p. 18).

UNIDENTIFIED MINERAL

An unidentified, shiny, greenish-black mineral, be-
lieved to be a new species, was found at the Bucky
pegmatite (no. 1574). This mineral occurs in scat-
tered 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 with and in places inter-
grown with columbite-tantalite.

The mineral has a conchoidal fracture and super-
ficially resembles samarskite, fergusonite, or euxenite.
A powder X-ray pattern was compared with the stand-
ard patterns of known minerals in the files of the Geo-
logical Survey and Columbia University with negative
results. A spectrographic analysis by A. T. Meyers,
of the Geological Survey indicates with the order of
magnitude of concentration, the following components:

Concen- Concen-
Component tration Component tration

NboOsooo oo X000 | YoO3_ oo __ X
TasO5 o __ X0 [ SnOso o X
UgOs ________________ X.0 La203 _______________ Traces
ThOg. o ___ X | TiOgeoo oo X
MnO__ X | PpO_ o X
F€203 _______________ X Sb203 _______________ 0OX
CaO____._______.__.. X | MgO__.____ Trace
ZrOQso o 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 U0z would be nearly 10 percent.
Like many other radioactive columbo-tantalates the
unknown is metamict.®

In thin section, this mineral is pale yellow, isotropic,
and has an index of refraction of 1.804-0.05.

It has a specific gravity of 3.8, and some of it contains
small cavities lined with a fine-grained yellow material.

OTHER MINERALS

Chlorite occurs in 9 small pegmatites in the Quartz
Creek district. It comprises several percent of these
pegmatites. The grains range in size from 0.03 to
0.06 inch. Chlorite is found in fine-grained albite-rich

6 Metamict n., An originally crystalline substance that has become amorphous.

The energy for this change of state is generally agreed to arise from alpha particle
bombardment.
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pegmatites and is in part an alteration product of
biotite.

Samarskite, or a similar mineral such as euxenite, is
present in 7 pegmatites. It has refractive indices
above 1.83; when in feldspar, it is surrounded by a
reddish halo. This mineral is commonly associated
with smoky quartz and is strongly radioactive. Only
1 or 2 crystals of it, 0.03 to 0.5 inch long, have been
found in each pegmatite.

Epidote is noted in 3 pegmatites as fine-green vein-
lets and was introduced into the pegmatite after its
solidification.

Light-blue apatite, as crystals 0.25 to 0.5 inch across,
was found in 3 pegmatites. In most pegmatite districts
apatite is common, but in the Quartz Creek district
1t 1s rare.

Light purple fluorite is found in 2 pegmatites as
grains about 0.06 inch in size. It is extremely rare.

Spodumene and amblygonite occur only in the
Bazooka pegmatite (no. 424) in a circular core unit
20 feet in diameter. White lathlike crystals of spodu-
mene are found on the small dump. No amblyvgonite
was found by the writers, but it was observed by
Hanley (1950, p. 66-68).

Phosphates of the lithiophillite-triphylite series and
their alteration products are found in the Bucky peg-
matite (no. 1574). Two crystals were noted in the
mica zone and one crystal in perthite-quartz pegmatite
adjacent to a subsidiary core segment, approximately
2,500 feet to the southeast.

Betafite is reported by Hanley (1950, p. 71) asso-
ciated with monazite, gahnite, and columbite-tantalite
in the Brown Derby No. 1 pegmatite (no. 452). It was
not observed by the writers 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 (1946, p. 52-54) describes impregnation of quart-
zite and mica schists in the Petaca district by pegma-
tite fluids that formed muscovite, microcline, and pla-
gioclase to such an extent that the contact between
some of the pegmatites and the country rock is grada-
tional. The formation of muscovite and tourmaline in
the country rock adjacent to the pegmatites in New
England has been briefly mentioned (Cameron, and
others, 1953). Numerous pegmatites in the Black
Hills of South Dakota show abundant alteration at the
wall rock-pegmatite contact (Page, and others, 1953).
Thus, along the margins of the Helen Beryl pegmatite
in Custer County are patches of granulite a few inches
to 6 feet thick. The granulite differs in composition
from place to place and consists of quartz (30 to 70
percent), muscovite (5 to 30 percent), biotite (2 to 15
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percent), and minor quantities of tourmaline and apa-
tite. The Elkhorn pegmatite, also in Custer County,
has intensely tourmalinized the quartz-mica schist on
the hanging-wall side of the pegmatite.

In the Quartz Creek district, however, there has been
practically no alteration of the country rock adjacent
to the pegmatite. The only noticeable alteration is of
hornblende gneiss, which appears slightly more friable
adjacent to the contact. The three main types of
country rock, hornblende gneiss and tonalite, granite,
and quartz monzonite, are equally free of alteration.

Alteration of country rock might not be expected in
the granite and quartz monzonite, as both rocks con-
tain essentially the same minerals as the pegmatites.
On the other hand, the hornblende gneiss and tonalite
are markedly different in chemical composition from
the pegmatites. Similar hornblende rocks in other
districts have been intensely altered. In describing the
Petaca district, Jahns (1946, p. 54) states, “Where
amphibole schist lies against pegmatite, as in the Green
Peak deposit, it has been converted to a dense aggre-
gate of biotite flakes.” MecLaughlin (1940, p. 53),
discussing the pegmatites of the Bridger Mountains,
Wyo., says that all the older pegmatite dikes are accom-
panied by alteration on the hanging-wall side of the
dike, where the percentage of hornblende in the original
hornblende schist was greatlyreduced and quartz became
the predominant mineral.

The type of country rock may affect the kind or
amount of alteration, but it does not seem to be the
only controlling factor. Apparently composition of the
original pegmatite fluid caused the difference between
the pegmatites of the Quartz Creek district and those
of many other districts that have widespread altera-
tion along pegmatite contacts. In all parts of the world
tourmaline, apatite, and muscovite are among the most
widespread minerals in the zone of alteration. In fact,
both tourmaline and apatite are among the commoner
minerals in most pegmatite districts and may occur in
almost every pegmatite; yet in the Quartz Creek dis-
trict tourmaline is a constituent (and a comparatively
minor one) of only 48 of 1,803 pegmatites, while apa-
tite is found in but 3. Tourmaline is the only boron
mineral found; phosphorus occurs in 3 pegmatites as
apatite, in 1 pegmatite as lithiophillite-triphylite, in
another as amblygonite, and in 23 pegmatites as mona-
zite. These facts indicate that the original pegmatite
magma contained little B, P, and OH™, and possibly
other volatiles.

Insufficient concentration of the elements needed to
form alteration minerals seems responsible for the lack
of alteration in the Quartz Creek district though such
elements were available in the pegmatite fluids in suffi-
cient amounts to form rare minerals.
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DISTRIBUTION OF MINERALS

Some pegmatite districts are important as sources of
lepidolite, sheet mica, columbite-tantalite, beryl, or
other pegmatite minerals. The granitic pegmatites of
most districts consist essentially of perthite, plagioclase,
quartz, and muscovite, but not all pegmatite districts
have the same assemblage of minor minerals. It is
this assemblage of minor minerals and variants of
common minerals, such as curved muscovite and
colored tourmaline, that indicate the differences in the
overall composition in the original source magmas, as
well as the original pressure-temperature relationship,
of each district.

Not only do the less common minerals vary from
district to district, but from pegmatite to pegmatite.
During World War II the United States Geological
Survey studied pegmatites from which eritically needed
materials were produced, and these pegmatites were
simply classified according to minerals of economic
interest. It was recognized by many investigators
that a certain type of mineral occurred in certain groups
of pegmatites; for example, the lithium-bearing peg-
matites were not distributed haphazardly throughout a
given district but appeared in clusters or groups. This
distribution of mineralogically similar pegmatites is
illustrated in the Black Hills of South Dakota, where
such well-known lithium produecing pegmatites as the
Etta, Peerless, Hugo, and Edison occur in one small
region, 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 dis-
tribution of minerals in a medium-sized pegmatite
district. A series of maps (pls. 2 to 6) shows the dis-
tribution throughout the Quartz Creek district of beryl,
tourmaline, curved muscovite, biotite, magnetite,
monazite, columbite-tantalite, cleavelandite, topaz,
lepidolite, and microlite. Some minerals—such as flat
muscovite and garnet—are too widely distributed to
be significant, whereas others—such as chlorite, ambly-
gonite, and spodumene—are too rare to be of use
statistically. Two {facts are emphasized by these
maps: (1) The relation of distribution of certain
minerals to all the pegmatites in the district, and (2)
the constant association of two or more minerals. The
associated minerals are grouped on the same figure.

Each pegmatite that contains at least one erystal of a
particular mineral is indicated on the map as a bearer
of that mineral. This scheme of representation has a
serious defect, because large pegmatites erroneously
appear to have a greater quantity of the mineral than
do the smaller pegmatites. For example, the Black
Wonder pegmatite (12,600 feet long by 6,700 feet
wide), contains only a few crystals of beryl in two small
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pockets, yet it appears on the map to be a large beryl-
bearing area.

Plate 2 shows 232 beryl-bearing pegmatites in 5 main
groups and a few scattered pegmatites in the north-
central part of the area.

Plate 3 shows the location of the groups of pegmatites
bearing tourmaline and curved muscovite. It is sig-
nificant that these relatively rare minerals are con-
centrated in their distribution in relation to the hun-
dreds of pegmatites mapped.

Magnetite and biotite are found in 422 and 357
pegmatites, respectively. These two minerals are
present in almost every pegmatite in the northern part
of the area (pl. 4), yet known in the southern part only
in"a few small clusters of pegmatites.

Plate 5 shows the distribution of columbite-tantalite-
bearing and monazite-bearing pegmatites. Only 1 or
2 crystals of this group of minerals were formed in
each pegmatite.

Plate 6 shows the grouping of lepidolite-, cleave-
landite-, topaz-, and microlite-bearing pegmatites.
The intimate association of the 4 minerals is evident.
These minerals are abundant in 4 main groups of
pegmatites.

RELATIONSHIP OF THE PEGMATITES TO THE
COUNTRY ROCK

REGIONAL RELATIONSHIP

The two acid plutons in the Quartz Creek district
and the pegmatites might have had a common parent
magma. A study of the areal distribution of the peg-
matites related to these igneous bodies did not establish
conclusively the genetic relationships between the peg-
matites and the plutons.

If the pegmatites and the plutons were derived from
a common magma, the regional pattern would be ex-
pected to show a concentration of the pegmatites along
the outer edges of the plutons and in the adjacent
country rock. In the Quartz Creek district the peg-
matites are found on the margins of both granite and
quartz monzonite bodies, as well as in the adjacent
country rock.

A logical explanation for the concentration of pegma-
tites along the outer margins of the intrusions is that
the granite and quartz monzonite are more dense and
less fractured and thus should have afforded less easy
passage to the pegmatite solutions than did the adjacent
hornblende gneiss. Thus the only zones of weakness
in the plutons available to pegmatite intrusions were
the fractures formed during cooling that are common
along the edges of these intrusive bodies. The observed
pattern of pegmatite distribution in relation to the
plutons does not preclude the possibility that the peg-
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matites were derived from the original magma of either
of these two rock types.

RELATIONSHIP OF BERYL-BEARING PEGMATITES

Beryl-bearing pegmatites are much more common in
certain types of country rock than in others. Theratios
of beryl-bearing pegmatites to non-beryl-bearing peg-
matites in various types of country rock are: 1:6.4 in
hornblende gneiss and tonalite, 1:20 in granite, and
1:189 in quartz monzonite. These figures show a wide
range and suggest that the concentration of beryl in
pegmatites is influenced by the country rock, horn-
blende gneiss being more favorable than granite and
quartz monzonite.

An attempt is made to explain the differences between
the ratio in granite and that in hornblende gneiss of
beryl-bearing pegmatites to non-beryl-bearing pegma-
tites. It was thought that the granite might have
absorbed BeO from the pegmatite fluid, thus raising
the BeO concentration in the granite and lowering it
in the pegmatite. Bulk samples were taken from a
graphic granite-rich pegmatite (no. 512) and the adjoin-
ing coarse-grained granite. The pegmatite sample con-
sisted of perthite (62 percent), quartz (20 percent),
albite (15 percent), and muscovite (3 percent). A little
more than half of this rock was graphic granite. The
granite was visually estimated to contain microcline
(67 percent), albite (20 percent), quartz (8 percent),
and biotite (5 percent). The pegmatite contained a
trace of BeO, and the granite contained an amount less
than was detectable spectrographically (under 0.0001
percent). The granite shows no enrichment of the
BeO where adjacent to the pegmatite. On the other
hand, the pegmatite contains very little BeO, and thus
any enrichment of the granite would be small.

For comparative purposes, bulk samples were taken
also of the footwall layer of the Brown Derby No. 1
pegmatite (no. 452) and of the hornblende gneiss within
8 inches of the contact. The pegmatite was estimated
to consist of albite (89 percent), quartz (10 percent),
tourmaline (1 to 2 percent), muscovite (less than 1
percent), and garnet (trace). The analyses showed
that this pegmatite contains 0.030 percent BeO, and
the hornblende gneiss a trace. Though the hornblende
gneiss contains only a trace of BeO, this is more than
is present in the granite. The results are inconclusive
owing to the small amounts of BeO in the samples, but
it is probable that some explanation other than absorp-
tion of BeO by the country rock accounts for the beryl-
bearing pegmatites favoring certain rock types.

The possibility that the BeO in the pegmatite was
derived from the country rock was not investigated.
Samples of hornblende gneiss and granite at a greater
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distance from the pegmatite are needed to check the
average BeO content of each country rock type.

ORIGIN

The problem of the origin of granitic pegmatites is
complex and involves not only the origin and separation
of their constituents from the original magma but also
their crystallization. Granitic pegmatites in many
areas appear to be related areally to large bodies of
intrusive rock. Most of these intrusive rocks ecrys-
tallized from magmas of silicic composition, and, thus,
granitic pegmatites are commonly associated with the
more silicic igneous rocks, such as granites. Goranson
(1931, p. 481) has shown that certain natural rhyolitic
glasses may contain 8 to 10 percent water. The
amount of water released in the later stages by slow
crystallization of such a magma would be very large.
In addition, volatile elements such as F, Cl, B, and P,
would be concentrated. The alkalies, Na, K, Li, Cs,
and Rb, also tend to be concentrated during 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 com-
pared with both igneous rocks and veins by various
writers. Beryl, a typical pegmatite mineral, is found
also in granites and quartz veins—a fact which suggests
a continuous gradation between these rock types.
Beryl, for example, is found in the granites on. Mount
Antero, Colo. (Adams, J. W., 1953), and in the Sheep-
rock Mountains, Utah; and beryl-quartz veins are
found in the Victorio Mountains (Holser, 1953); on
Mount Antero—California vein (Adams, 1953); in
Arizona—Boreana vein (Hobbs, 1944, p. 254); and at
Kazakhstan, U. S. S. R. (Sinegub, 1943, p. 129-157).

Most of the pegmatites in the Quartz Creek district
are simple pegmatites composed of minerals typical of
granites—perthite, quartz, plagioclase, muscovite, and
garnet. The unusual ‘“distinctive’” minerals of peg-
matites rarely are found. Such minerals as cleave-
landite, lepidolite, topaz, microlite, gahnite, and
columbite-tantalite occur in less than 2 percent of the
pegmatites in the district. The predominant miner-
alogical difference between pegmatites in many districts
and their associated granites is that the pegmatites are
somewhat higher in muscovite content, indicating a
higher water content of the original fluid. In the
Quartz Creek district, however, muscovite is a rela-
tively minor mineral, a fact suggesting that the original
magma was deficient in water. The few pegmatites
that have minerals containing other volatile elements
are probably the result of a later stage of segregation
and crystallization.

More than 90 percent of the pegmatites in the
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Quartz Creek district have an average grain size of
less than 1 inch and in texture may even resemble fine-
to coarse-grained granite. In the northern part of
the area many of the pegmatites in texture resemble
typical granitic rocks; they have even been mapped by
Crawford and Worcester (1916, pl. 2) as granite. The
lepidolite-bearing Brown Verby pegmatites, on the
other hand, are much coarser textured and contain
many minerals distinctive of pegmatites that have
been described by Landes (1935, p. 333) as showing
“gbundant evidence of hydrothermal replacement.”
The outer parts of these pegmatites, however, are
similar in composition and texture to the great majority
of the simple pegmatites in the district.

The pegmatites of every district have some dis-
tinctive characteristics, and these usually are caused
by the presence of certain minerals. For example, the
pegmatites of the Black Hills are, in general, rich in
tourmaline, muscovite, and apatite and other phos-
phate 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 in-
dicate that the original magma of the Quartz Creek
district pegmatites was lean in OH~, B, and P and com-
paratively rich in F, Ta, and Cb. In the entire Quartz
Creek district, only three pegmatites contain enough
muscovite to be considered sources of scrap mica; the
content is commonly 0.5 to 3 percent. Biotite content
is less 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 phosphorus
mineral is monazite, which is present only as a few
small crystals in 24 pegmatites. Other phosphate
minerals, apatite, amblygonite, and lithiophillite-
triphylite, found in only 1 to 3 pegmatites, are exceed-
ingly rare. Fluorine is a constituent of topaz in 8
pegmatites, lepidolite in 17 pegmatites, microlite in 14
pegmatites, and fluorite in 2 pegmatites. Niobium
and tantalum are present in columbite-tantalite in 29
pegmatites; in microlite in 14 pegmatites, and in
samarskite(?) in 7 pegmatites, and in an unidentified
mineral in 1 pegmatite.

Within a particular district considerable variation is
shown in the areal distribution of pegmatite minerals.
As previously indicated, pegmatites with certain of
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the rare elements occur in definitely circumscribed
areas or groups. Perhaps pegmatite fluids escaped
from a particular part of the chamber of the parent
granitic magma and moved in a certain restricted
direction, dividing into separate units before final
emplacement; this could account for the strikingly
localized distribution of certain pegmatite minerals in
one area. The distribution of these minerals in dif-
ferent groups is related to their origin. As the parent
granite magma cooled, it may be assumed the pegmatite
fluids were segregated in different parts of the magma
and escaped from various parts at different times.
The pegmatite fluid that is driven from the parent
chamber earliest contains less volatile material, prob-
ably is under less vapor pressure, and forms the greater
number of all pegmatites—those that most closely
resemble 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 segregated. The
more highly volatile constituents are in the pegma-
tite fluids formed at a later stage and form a few rare
pegmatites. Many minerals are almost always found
in close association with certain other minerals because
they contain either common ions that make their as-
sociation imperative or elements that are concentrated
at the same stage in crystallization. Such minerals with
common ions include: lepidolite, topaz, and micro-
lite—all of which contain F~; and lepidolite and lighter
colored tourmaline both of which contain Li*. Min-
erals which owe their association to elements segregated
at approximately the same stage are columbite-
tantalite and monazite. In places where these two
minerals are not associated, it probably is due to a
lack of elements to form one or the other mineral.

The more common minerals are segregated con-
tinuously or recurrently during the differentiation of
the parent granite. In pegmatites containing the rarer
elements, minerals such as plagioclase, perthite, quartz,
and muscovite are still the predominant minerals.
The rarer elements, such as Li, Cs, Rb, F, ClI, Nb, and
Ta, probably are in the more soluble part of the peg-
matite material and certainly are among the last to
crystallize.

The heterogeneous pegmatites show various types of
internal structure. Three principal explanations of the
origin of this structure have been advanced.

One explanation is that this type of structure is
formed by fractional erystallization of the pegmatitic
fluid in place. Reaction between crystals and rest-
solution is incomplete, and succe sive layers of con-
trasting composition are deposited. Formation of in-
ternal structures by this method requires that nothing
be added and that the pegmatite be essentially o the
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same composition as the magma from which it formed.
This explanation has been favored by Brogger (1880, p.
215-235), Kemp (1924, p. 708), Shaub (1940, p. 673—
688), Johnston (1945, p. 1015-1070), and Cameron,
Jahns, McNair, and Page (1949, p. 97-106).

A second explanation is that such internal structure
is formed in an open system by successive deposition
of material along the walls by hydrothermal solutions.
The composition of the solutions changes progressively
so that successive layers of contrasting composition are
formed. Various modifications of this explanation have
been given by Hunt (1871, p. 82-89, 182-191), and
Quirke and Kremers (1943, p. 571-580).

A third explanation is that the development is in
two stages: a magmatic stage in which the pegmatitic
fluid is injected and crystallizes to form massive pegma-
tite that has essentially the composition of a potash-
rich granite and a hydrothermal stage during which
solutions passing through the pegmatite cause it to be
partly or completely replaced. This hypothesis is an
adaptation of some of the theories of Hess (1925, p.
289-298), Schaller (1925, p. 269-279), Landes (1933, p.
33-56, 95-103), Gevers (1937, p. 331-377), and Derry
(1931, p. 454-475).

Any hypothesis advanced to explain the origin of
the internal structure must be in accord with all the
known features of heterogeneous pegmatites. Many
of the characteristics of heterogeneous pegmatites,
such as gradational or abrupt contacts between suc-
cessive layers or zones of contrasting composition,
could be formed by each of the above mentioned modes
of origin. Furthermore, it is not clear from the textural
relations alone whether the first magmatic part of the
pegmatite has been replaced by later hydrothermal

solutions or whether the earlier crystallized minerals

were corroded by residual magmatic solutions as the
chemical environment, pressure, and temperature
changed. Therefore, the evidence in support of the
origin of the internal structure of pegmatites must be
a composite of the mineralogical, structural, and tex-
tural features.

The Quartz Creek district has few well-zoned peg-
matites and does not present the wealth of structural,
textural, and mineralogical data that are available in
many regions. Some of the outstanding features noted
in heterogeneous pegmatites of the Quartz Creek dis-
trict that must be considered in determining origin of
structural units are:

1. Poorly zoned pegmatites made up of a large wall
zone and one or more core segments show, between the
wall zone and core, no consistent change in the anorthite
content of the plagioclase, alkali content of the beryl,
or the ferric iron content of the muscovite.

2. Pegmatites containing an intermediate zone in
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addition to a wall zone and core show, from wall zone
inward, a decrease in the anorthite content of plagio-
clase and an increase in the alkali content of beryt—
variations comparable to similar changes reported from
other districts.

3. Tourmaline in zoned, lepidolite-bearing pegma-
tites becomes gradually ligchter colored from the outer
edge of the wall zone toward the core. The color
change is paralleled by a decrease in index of refraction
which may be correlated with chemical composition.

4. Most of the layered pegmatites are composed of
a perthite-rich hanging-wall and an albite-rich footwall
laver.

5. A few heterogeneous pegmatites contain lepidolite,
topaz, columbite-tantalite, and microlite in structural
units adjacent to other units that do not contain these
rare minerals.

6. The textures of the pegmatite units range from
fine- to extremely coarse-grained, and adjacent units
commonly have markedly different textures.

7. The fracture-filling units found in some pegma-
tites extend from the quartz core across, or cut, the
surrounding wall zone,

Some of these features can be explained by several
hypotheses, but the writers believe that they are most
readily explained by a hypothesis involving fractional
crystallization of a magma in an essentially closed
system. The relationship of fracturefilling units to
wall zones indicates that wall zones formed before the
cores. 'This age sequence, in conjunction with the
structural relations of the core and wall zones, is par-
ticularly difficult to explain by the other hypotheses.
If these zones were formed by successive replacement
of preexisting massive pegmatite, they would show
the reverse of this age sequence, because the contact
of pezmatite and wall rock is a more likely place for
penetration by replacing solutions than the gradational
contact between the internal structural units.

Assuming that pegmatite development proceeds
with falling temperature, plagioclase of relatively high
aqorthite content should form first and become more
sodic later. Beryl with a low alkali content should
form early. This sequence was noted in the few
better zoned pegmatites having an appreciable change
in mineral composition that indicated a decrease in
temperature as deposition proceded toward the center
of the pegmatite. Layered and poorly zoned pegma-
tites show little change.

The gradual increase in some zoned lepidolite-bearing
pegmatites of the lithium content of tourmalines
toward the center, as well as an increase in lepidolite,
denotes a gradual increase of lithium content and
certain other elements, such as cesium, rubidium. and
fluorine. This gradual change of pegmatitic fluid can
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be explained either by fractional crystallization or by
deposition of material along open channels provided
that the channelway was through the center of the
pegmatite.

Most of the minerals in granitic pegmatites are the
same as those found In granites. A similar origin
might be expected for such similar rocks.

The age relations between the layers are not apparent
in layered pegmatites, especially for the more common
type, which has a perthite-rich hanging-wall grading
into an albite-rich footwall. The presence of the
perthite-rich layer always on the hanging-wall side of
the pegmatite is difficult to explain if one assumes
that this unit formed by deposition of material along
throughgoing channels or by successive replacement
of massive pegmatite.

The problem of origin of the internal structure of
the Quartz Creek pegmatites is far from being solved,
but the evidence presented suggests an origin by
fractional crystallization in place.

RESERVES

Reserves of pegmatite minerals are difficult to esti-
mate, because normal sampling procedures can not be
used. Grade can be obtaimed by relating the areas of
industrial minerals exposed on a pegmatite surface to
the total exposed area. The percent of mineral ex-
posed may be converted to a weight percent of mineral
by making proper corrections for specific gravity.

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

Reserve calculations have been made for all the
industrial minerals in pegmatites of the Quartz Creek
district. Mining operations in the past were based
on production of lepidolite, scrap muscovite, and beryl.
Reserves of potash feldspar might sustain mining oper-
ations, if transportation were less expensive.

The total reserves of clean, hand-cobbable feldspar
are 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 percent feldspar, in grains greater than 12
inches in length. The minimum size of a unit in-
cluded in these calculations was 200 feet long and
40 feet wide.

In addition, considerable feldspar is recoverable by
milling. Most of this feldspar is in the form of graphic
granite. A number of these pegmatites would pcse
considerable transportation difficulties because they
are several miles over mountainous terrain from the
nearest road. A total of 251,300,000 tons of milling-
grade feldspar is calculated for 40 pegmatives. This
is an average of 6,028,000 tons per pegmatite. The
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largest reserves are in the Black Wonder pegmatite
(no. 847).

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

The total beryl reserve estimated for the Quartz
Creek district is about 350 tons. Omne pegmatite was
estimated to contain 160 tons of beryl; another, 75 tons;
and a third, 40 tons. Thirty-eight of the pegmatites
contain less than 10 tous 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 reserves of the entire
area amount to 3,560 tons. One pegmatite was esti-
mated to contain 1,600 tons of lepidolite. Only four
lepidolite deposits have individual reserves exceeding
100 tons. For the district as a whole, reserves are 900
tons of topaz, 900 pounds of microlite, 4,000 pounds of
columbite-tantalite, and 400 pounds of monazite. The
reserves of the last three minerals, because they occur
in such small widely distributed quantities, are very
difficult to calculate

PROSPECTING FOR BERYL

Of the 1,803 pegmatites found in the Quartz Creek
district, 232 contain some beryl. In most of these
pegmatites only 1 or 2 crystals of beryl 0.10 to 0.25
inch in diameter, were noted. 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.

It is very difficult to find pegmatites that contain
beryl in sufficient quantities to be of commercial value.
The beryl in this district is commonly white and
resembles feldspar or quartz. It is usually overlooked
by prospectors. Favorable beryl-bearing zones are
covered by overburden in many places, and diligent
prospectors in these favorable areas might find worth-
while deposits.

Several broad statements can be made concerning
the favorable and unfavorable areas in which to look
for beryl in pegmatites of the Quartz Creek district.
Granite and quartz monzonite are, apparently, def-
initely unfavorable as host rock for beryl pegmatites.
Only three pegmatites in granite were found to contain
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beryl; none of the exposures contained as much as 2
square inches of beryl. Only one pegmatite in quartz
monzonite contained beryl. All pegmatites in the
Quartz Creek district that contained as much as 2
square inches of beryl had hornblende gneiss wall rocks.
The hornblende gneiss is exposed in a large area favor-
able for detailed prospecting.

Although detailed studies indicate that beryl is most
common in albite-rich pegmatites, no beryl has been
recovered commercially from those pegmatites because
they are almost invariably too fine grained. The
beryl in them ranges in grain size from 0.06 to 0.5
inch. In perthite-rich pegmatites, beryl is less com-
mon, but most grains of beryl present are large enough
to be hand cobbed. The small grain size of the beryl-
bearing, albite-rich pegmatites precludes economic
recovery of beryl under present technological conditions;
deposits of this type, therefore, cannot be expected to
be of immediate concern to the prospector. Ultimately,
however, they may be treated by flotation and, if
found in sufficient quantities, may become economically
important enough to warrant the erection of a mill.

Some pegmatites have both albite-rich and perthite-
rich parts. The perthite-rich parts may be a source of
beryl at the present time, but the albite-rich parts,
though equally rich in beryl, are at present 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.

Graphic-granite pegmatites, one of the most com-
mon types of perthite-rich pegmatites in the district,
do not contain beryl and should be avoided in searching
for beryl deposits. Beryl favors massive perthite-
quartz pegmatite 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 although in other parts it may be abundant.
Lepidolite is considered one of the more favorable
indicators of beryl in prospecting, because much beryl
is found in lepidolite-bearing pegmatites.

In general, the Quartz Creek district is not a favorable
district in which to prospect for beryl, because the good
mica and feldspar deposits are of small size and produc-
tion of beryl in the past has been a by-product of
mining of one or the other of these minerals. There
are no sheet mica deposits in the district; the scrap
mica deposits are not large; feldspar in large quantities
must be recovered by milling of graphic granite; and
deposits of feldspar that can be hand cobbed are small.
The small size of the deposits of these minerals, in
conjunction with the high cost of transportation,
almost precludes profitable mining operations in this
district at 1951 prices. Ouly a small amount of feldspar
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The main part of the pegmatite is composed of six
different units, identified from hanging wall to footwall
as follows: Perthite-albite-quartz pegmatite (hanging-
wall layer), 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 northern part of the dike and the
eastern branch of the southern part of the dike. Else-
where in the lepidolite-bearing part of the dike, it
occurs as the hanging-wall layer, with the exception of
the vicinity of the inclined 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 gramn 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. Tts grain size is 24 inches, and
the constituents are estimated as quartz (70 percent),
cleavelandite (25 percent), and lepidolite (5 percent).
The lepidolite occurs in sheets from 3 to 4 inches across.

The curved-lepidolite layer is 190 feet long and aver-
ages 2 feet in thickness. 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 apa-
tite. 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 in-
clined shaft, and the other was discovered underground
and 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 in the face of the tunnel.
The mined length is approximately 40 feet. The aver-
age 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
lepidolite is in crystals 0.03 to 0.12 inch across and is
irregularly distributed 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 peg-
matite. It is exposed on the surface for a distance of
319 feet and has an average thickness of 2 feet. The
unit has an average grain size of 4 to 6 inches and con-
sists of quartz (55 percent), cleavelandite (25 percent),
lepidolite (10 percent), topaz (10 percent), less than 1
percent muscovite, and less than 0.1 percent beryl.
Lepidolite 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 4 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 than 1 percent garnet, and a trace of
biotite.

BROWN DERBY NO. 5 (PEGMATITE 535)

The Brown Derby No. 5 (pegmatite 535) (pl. 1) is
in a 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.

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, approximately 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 and Roswell Miller ITI, on September 3, 1943,
with plane table and telescopic alidade. The descrip-
tion of the internal structure of the pegmatite was
revised by the writers in September 1949 (fig. 33).

The Brown Derby No. 5 pegmatite intrudes greenish-
black hornblende tonalite. The pegmatite is irregular
in shape, being 210 feet long and 50 feet wide (maxi-
mum). It consists of three zones—wall zone, inter-
mediate zone, and core. The wall zone is 2.5 feet thick
where exposed in the large opencut, has a range in
grain size of from 0.12 to 0.25 inch, and consists of albite
(61 percent), quartz (25 percent), perthite (10 percent),
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muscovite (4 percent), black to greenish-black tour-
maline (less than 1 percent), lepidolite (trace), garnet
(trace), and beryl (less than 0.1 percent). One exposed
area of the wall zone, about 3 feet square, contains 17
beryl crystals ranging in size from 0.5 by 0.5 inch to 1
by 1.3 inches. This unusually rich area averaged 1.13
percent beryl in blue-green euhedral crystals, but con-
tained only three crystals that could be hand cobbed.
In the southeastern part of the pegmatite, within
the wall zone is a small intermediate zone, approxi-
mately 50 feet long and 14 feet wide. It has an average
grain size of 4 inches and consists of quartz (55 per-
cent), white cleavelandite (35 percent), lepidolite (5
percent), white massive perthite (4 percent), muscovite
(1 percent), beryl (0.1 percent), topaz (less than 1
percent), garnet (less than 1 percent), greenish-black
tourmaline (less than 1 percent), apatite (trace),

microlite (trace), and columbite-tantalite (trace).
Lepidolite occurs both as fine-grained aggregates and
as large flat sheets up 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 out on the dump. The
beryl is in blue-green euhedral crystals 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. In this upper pit beryl count made
on an area 4 feet by 5 feet indicated 0.43 percent beryl
by volume. About 15 pounds of beryl was also found
lying on the dump from this pit. The topaz is milky
white and forms euhedral crystals, 4 to 6 inches long,
adjacent to the lepidolite. The garnet forms crystals
as much as 1.5 inches in diameter, and commonly is
surrounded by coronas of muscovite. It is most
common near the contact with the underlying wall zone.
The apatite is in widely scattered, light-blue crystals
0.5 inch in diameter. Microlite was not seen in place
but was found on the dump in distorted octahedra,
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
by 0.75 inch, was found between plates of cleavelandite.

The core at its southeastern end has a gradational
contact with the intermediate zone. The grains of the
core average 6 inches in diameter. The core consists of
white massive quartz (40 percent), white perthite
(39 percent), albite (20 percent), muscovite (1 percent),
lepidolite (trace), blue-green beryl (only 1 crystal, 4 by
6 inches), and columbite-tantalite (2 thin pieces, 0.5
by 0.06 inch).

PEGMATITE 537 _

Pegmatite 537 (pl. 1) is on a small ridge in the SE¥%
sec. 34, T. 50 N, R. 3 E. Tt is penetrated by 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.

Pegmatite 537 is an irregular dumbbell-shaped body
(fig. 34), 530 feet long and 84 feet in maximum width.
The pegmatite intrudes hornblende gneiss. It has a
fine-grained wall zone and three small discontinuous
core segments. The wall zone makes up more than 90
percent of the pegmatite, with an average grain size
of 0.25 inch. It consists of albite (60 percent), quartz
(25 percent), perthite (10 percent), muscovite (5
percent), and garnet (less than 1 percent).

The northern and southern core segments of this
pegmatite have an average grain size of 6 inches and
consist of perthite (66 percent), quartz (20 percent),
albite (10 percent), and muscovite (4 percent). Grains
of perthite range in diameter from 3 to 12 inches.
Beryl is found only in the northern core segment. A
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grain count on the sides of the small adit in this core
showed 0.31 percent beryl. The beryl observed con-
sisted of 22 pale-green euhedral crystals ranging in
size from 0.25 by 0.12 inch to 2.5 by 4 inches. The
core segment containing beryl is 52 feet long and 10
feet wide. The central core segment is 3 to 5 feet wide,
has an average grain diameter of 6 inches, and contains
quartz (85 percent), perthite (10 percent), albite (5
percent), and muscovite (less than 1 percent). No
beryl was noted in this pod.

PEGMATITE 538

Pegmatite 538 (pl. 1) caps the top of a small ridge in
the SEY sec. 34, T. 50 N., R. 3 E. One small cut, 6
feet square and 1 foot deep, exposes the southern end
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of this pegmatite. This cut is approximately 650
fest northeast of the Brown Derby road and several
hundred feet above it. Pegmatite 538 is an elongate
lenticular-branching pegmatite, approximately 550 feet
long and 60 feet in maximum width (fig. 34). 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 peg-
matite, has an average grain size of 0.25 inch, and
consists 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 per-
cent), albite (15 percent), and muscovite (3 percent).
Perthite occurs in crystals of 6 to 8 inches in diameter.
Pale-green beryl was noted only in the southernmost
core segment, where it was estimated from several
beryl counts, to make up 0.95 percent of the rock.
The beryl crystals range in size from 0.12 by 0.12 inch
to 6 by 6 inches. The southern pod is 128 feet long and
has a maximum width of 35 feet.

PEGMATITE 560

Pegmatite 560 (pl. 1), on which no claim had been
located, is 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 E. This pegmatite is 1,500 feet
south of State Highway 162 and lies directly beyond
a meadow. It is extremely irregular (fig. 35) and has
a length of 430 feet and a maximum width of 200 feet.
It cuts across the contact of the granite and the horn-
blende gneiss. This pegmatite consists of a narrow
wall zone, a large core, and a small pod near the south
end. The grains of the wall zone average 0.12 inch in
diameter. This zone consists of albite (60 percent),
quartz (36 percent), perthite (4 percent), muscovite
(less than 1 percent), and garnet (trace). The core
comprises the greater part of the pegmatite and has
an average grain size of 4 inches. It consists of perthite
(50 percent), quartz (30 percent), albite (20 percent),
and muscovite (trace). A lenticular pod, 78 by 18
feet, is found on the south end of the pegmatite. 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 noted in the
pegmatite.
BERYL AND RARE MINERALS LODE (PEGMATITE

590)

The Beryl and Rare Minerals Lode (no. 590, pl. 1)
is a small lenticular pegmatite on the north-facing slope
of Tollgate Gulch, in the SEY sec. 34, T. 50 N., R. 3 E.



56 QUARTZ CREEK PEGMATITE DISTRICT, COLORADYD

No. 560
24
N
A
— T_>’_7;{"\7
. N T
—\
T
7~
4+
+ + o+ +
+ o+ Y 4 4T ~
+ o+
o] 150 Feet
W
0 100 Feet
[N SN SN S
EXPLANATION
X X X >< X + + +
X X X x x H  + +
X X X x x + 4+ +
Quartz pegmatite Granite
R EPAY /l
AN
! 0N
Perthite-quartz pegmatite Hornblende gneiss
~7~
\/\\ ‘/! /\ S L24 -
~Je \\ Y, Contact, showing dip; dashed
Perthite-muscovite-quartz pegmatite where approximately located
A% Contact between pegmatite units
TN Qf\?
Albite-quartz-perthite pegmatite Pit and dump

Geology by M. H. Staatz, and P. T. Flawn, Aug. 1948

F1aurE 35.—Geologic maps of pegmatites 560 and Beryl and Rare Minerals lode
(no. 590).

This lenticular pegmatite is 154 feet long and 55 feet
wide and dips gently to the south at an angle of from
5 to 10 degrees (fig. 35).

The property is about a quarter of a mile south of a
small private 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

Fields on November 27, 1949. Mr. Fields has opened at
least six small pits; the smallest is a few feet square
and 1 foot deep and the largest 22 feet long, 10 feet
wide, and 2 feet deep. These pits are on local concen-
trations of beryl and thus expose the richest parts of
the beryl-bearing pegmatite. To 1950 Mr. Fields has
recovered approximately 480 pounds of beryl, 2 pounds
of columbite-tantalite, and approximately 800 pounds
of muscovite. The Beryl and Rare Minerals pegmatite
intrudes hornblende gneiss and may be divided into
three zones: wall zone, intermediate zone, and core.
The top of the pegmatite has been eroded, exposing the
flatlying central units. The wall zoae is thin and irreg-
ular and is exposed in only a few places along the edge
of the pegmatite. It has an average grain size of 0.25
inch and consists of albite (55 percent), perthite (20
percent), quartz (25 percent), and muscovite (less than
1 percent).

The intermediate zone is well exposed by the work-
ings. It has an average grain size of approximately 3
feet and is estimated to consist of perthite (50 percent),
muscovite (30 percent), quartz (20 percent), albite (less
than 1 percent), beryl (0.1 percent), columbite-tantalite
(less than 0.05 percent), traces of gahnite and an uni-
dentified mineral resembling the samarskite-fergusonite-
euxenite group of minerals. The perthite occurs in
crystals from 1 to 5 feet in diameter. 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 stained and is all scrap mica. It closely
resembles the mica at the Bucky and Buckhorn prop-
erties. Beryl ranges from 0.5 to 8 inches in diameter
and is white. From the amount of beryl recovered and
the size of the workings, the percentage of beryl ob-
tained in the pits is estimated to be 0.4 percent.
Because the pits were in the beryl-vich parts of the
pegmatite and because many parts of this zone are
completely barren of beryl, the overall content in this
zone is approximately 0.1 percent. Columbite-tanta-
lite 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 is inter-
grown with fine muscovite in one small area. This
mineral crystallizes as dark-green octahedra 0.01 inch
in diameter. Within the intermediate zone is a core
made up entirely of quartz that extends the length of
the pegmatite.

WHITE SPAR NO. 2 (PEGMATITE 604)

The White Spar No. 2 pegmatite is in sec. 35, T. 50
N, R.3 E. Tt is on the north side of Tollgate Gulch,
0.9 mile from State Highway 162, and is reached by a
mine road that follows the gulch. The pegmatite is
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now being mined for lepidolite by the Consolidated
Feldspar Co. It was located in August 1942 and is
owned by the Colorado Feldspar Co.

The pegmatite was examined and mapped with plane
table and telescopic alidade by E. W. Heinrich and
Roswell Miller III, on July 28, 1943 (Hanley, Hein-
rich, and Page, 1950, p. 77-80).

Two prospect 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 60 feet long and
25 feet wide, at the south end.

The pegmatite is about 260 feet long and ranges in
width from 6 feet near the center to nearly 50 feet at
the north end. The trend is north, but the southern
contact of the pegmatite strikes N. 15° W. and dips
70° NE. The pegmatite cuts hornblende gneiss, in
which the foliation strikes N. 25° W. and dips from 70°
to 80° NE. The pegmatite consists of a core of fine-
grained albite-quartz-perthite-lepidolite pegmatite sur-
rounded by a discontinuous wall zone of albite-perthite-
quartz-muscovite pegmatite. The wall zone is discon-
tinuous along the pegmatite and has a maximum width
of 5 feet. Its grain size averages 0.25 inch, and the
composition is estimated to be 45 percent albite, 30
percent perthite, 20 percent quartz, 5 percent musco-
vite, and less than 1 percent lepidolite. The lepidolite
has an 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 in width. It has a finer texture than the
wall zone, with grains averaging 0.02 inch in size. It
contains 45 percent plagioclase, 35 percent quartz,
10 percent perthite, 10 percent lepidolite, less than
1 percent garnet, and traces of beryl, microlite, fluorite,
and chrysocolla. The lepidolite has an average grain
size of 0.03 inch and occurs in lenses and stringers up
to 4 inches wide. The lepidolite exposed in the north-
ern pit is banded with coarser grained albite and quartz.

A grab sample of the core taken by Heinrich (Hanley,
Heinrich, and Page, 1950, p. 80) from the southern pit
and analyzed spectrographically by the Geological
Survey contained 0.7 percent Li,O, or about 17 percent
lepidolite, 0.05 percent BeO, and no Cb or Ta.

WHITE SPAR NO. 1 (PEGMATITE 636)

The White Spar No. 1 pegmatite is in sec. 35, T.
50 N., R.3 E. 1Itis on the north side of Tollgate Gulch
and is connected to State Highway 162 by a mine road
0.7 mile long. A claim was located on this pegmatite
in 1942 by the Colorado Feldspar Co. E. W. Hein-
rich and Roswell Miller IIT of the Survey examined
and mapped this property with plane table and tele-
scopic alidade on July 29, 1942 (Hanley, Heinrich, and
Page, 1950, p. 77-80).

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

The pegmatite crops out on the summit and on the
south-facing slope of a narrow ridge paralleling and
separating Tollgate Gulch from a gulch to the north.
The pegmatite is intruded into hornblende gneiss, but
none of the contacts are exposed.

The pegmatite trends N. 20° E. and dips from 30° to
35° SE. It has a length of 200 feet and a maximum
width of 85 feet.

Four zones are well developed within the pegmatite.
A wall zone of fine-grained albite-perthite-quartz-
muscovite pegmatite completely swrrounds an inter-
mediate zone of fine-grained -cleavelandite-quartz-
perthite-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 (Hanley, Heinrich, and Page,
1950, p. 77) and has an average grain size of 2 inches.
The composition Is estimated to be 45 percent albite,
32 percent perthite, 20 percent quartz, and 3 percent
muscovite. Perthite is in crystals as much as 24 inches
long and 15 inches wide, and muscovite in books that
average 1.5 inches across and 1 inch thick.

The cleavelandite-quartz-perthite-lepidolite interme-
diate zone, on the western and southern edges of 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
estimated to contain 55 percent cleavelandite, 25 per-
cent quartz, 15 percent perthite, 5 percent lepidolite,
0.01 percent beryl, 0.003 percent topaz, and 0.0003
percent columbite-tantalite, and a trace of microlite.
Perthite crystals average 12 inches in length and 8
inches in width. The lepidolite occurs in books 3 inches
across and 0.5 inch thick. The beryl is yellow to pale
blue green and occurs in erystals from 0.5 to 1.75 inches
in diameter. Topaz crystals are small, ranging in size
from 0.06 to 1 inch. The columbite-tantalite crystals
are as much as 0.4 inch long and 0.25 inch wide.

The pegmatite cores are of two types: white, mas-
sive, quartz pegmatite and lepidolite-quartz-microlite
pegmatite, The quartz pegmatite occurs as 1 large
irregular mass, 80 feet long and 3 to 13 feet wide, and
as 7 smaller lenses.

The core of the lepidolite-quartz pegmatitz is on
the west side of the quartz pegmatite, between the
core and the intermediate zone of cleavelandite-
quartz-perthite-lepidolite pegmatite. This core is 20
feet long and from 1 to 8 feet wide, has a grain size of
0.03 inch, and contains approximately 90 percent lepid-
olite, 10 percent quartz, and 0.1 percent microlite.
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BUCKHORN (PEGMATITE 659)

The Buckhorn (pegmatite 659, pl. 1) caps the top of
a ridge on the north side of Tollgate Gulch in the SEY
sec. 27, T. 50 N., R. 3 E. It is irregular (fig. 36),
having a maximum length of 1,750 feet and a maximum
width of 1,360 feet. It is exposed at altitudes between
8,900 and 9,400 feet above sea level and 350 to 850 feet
above Tollgate Gulch. The nearest road is State High-
way 162, 0.4 mile to the west.

At least 3 claims have been located on this pegmatite.
Claim notices show 2 of these to be: the Buckhorn, on
the northwestern part of the pegmatite, and the Feld-
spar 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 30 feet long, 5 feet wide, and 8 feet deep, and

QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

the smallest 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 east
of the Feldspar claim is an unnamed claim which has
a small shaft, 4 feet square and 8 feet deep, and several
hundred feet farther east a trench 15 feet long and 3
feet wide. No mining has been done on these claims.
The Buckhorn pegmatite (fig. 36) intrudes hornblende
gneiss and tonalite. The greater part of this pegmatite
has only one zone, but it contains several small dis-
connected core segments in its upper part along the
ridge. Around one of these cores is a small inter-
mediate 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 size of 0.25 to 0.5 inch. It is esti-
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mated to contain albite (59 percent), quartz (20 per-
cent), 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 crystals 1 to 3 inches
in diameter.

The intermediate zone is 1.5 to 2 feet thick. It has
an average grain diameter of approximately 1 foot and
consists of perthite (50 percent), muscovite (40 per-
cent), and quartz (10 percent). A few greenish crystals
of beryl, approximately 1 inch in diameter, were noted.
Three or four crystals of columbite-tantalite and mona-
zite, about 0.5 inch long, were found adjacent to the
core in a feldspar-rich part of this zone. The muscovite
in the intermediate zone occurs in books as large as
10 by 18 inches. It is greenish gray and has a strongly
developed “A” structure. 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 mica content to the south. The
amount of scrap mica available, therefore, is small.

The core segment within the intermediate zone is
south of the other core segments and differs consider-
ably from them in composition and texture. This core
has an average grain diameter of 2 feet and consists of
perthite (91 percent), quartz (7 percent), muscovite (1
percent), and beryl (0.7 percent). The beryl is pale
green and ranges in size from 0.2 by 0.7 inch to 3.2 by
5.5 inches.

The other cores are exposed along the top of an east-
west trending ridge and are only 10 to 20 feet thick.
They may be the eroded remnants of a once much
larger and continuous core. The average grain size of
the minerals in these core segments is 8 to 12 inches;
and though they vary in the percentage of minerals,
they are 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
approximately 75 pounds of beryl. These beryl crys-
tals are 1 to 2 inches across, white, and closely re-
semble 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 the low price of feldspar and high transportation
costs make the economic feasibility of working it
questionable.

BLACK WONDER (PEGMATITE 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. It is 12,600 feet
long and has a maximum width of 6,700 feet. The
northeast end is less than 200 feet from Willow Creek,
and the southwest 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 of the pegmatite forms the southern ex-
tension of a prominent north-trending ridge. This
ridge rises to the north, and the highest point on the
pegmatite is over 9,700 feet. The southern and eastern
edges of the pegmatite are at an altitude of slightly
above 8,500 feet.

The Black Wonder is extremely irregular, as it con-
sists of a large number of intersecting dikes of uneven
spacing and size.

Most of the pegmatite intrudes hornblende gneiss, but
part of it cuts coarse-grained granite at the southeast
and pre-Cambrian sedimentary rocks in a small area
at the northeast.

The pegmatite has aroused little mining interest.
Two claims, the Black Wonder and the Beryl, have
been filed on different parts of the pegmatite. The
Black Wonder prospect, in the eastern part of sec. 29,
was located in May 1948 on a magnetite-rich area in the
pegmatite and consists of one small pit. The Beryl
claim, located in June 1948 by Bert Tucker, is in sec. 27
and the workings consist of three pits on a beryl-
bearing unit and a fourth on a monazite-bearing
unit.

The pegmatite consists of a thick wall zone enclosing
small widely scattered cores and cut by occasional
fracture fillings. Only a few of the cores have an
intermediate zone between them and the wall zone.
The wall zone, constituting over 95 percent of the
pegmatite, varies in texture and composition. In
the southern and western parts of the pegmadtite, it is a
graphic granite unit, grading to the north and northeast
into a unit with only a few crystals of graphic granite in
a matrix of albite and quartz. The wall zone at the
south and west end has an average grain size of 3
inches and is estimated to contain 60 percent perthite,
24 percent albite, 15 percent quartz, 1 percent martite,
less than 1 percent biotite, and a trace of garnet.
Graphic granite crystals, as much as 5 feet across,
constitute 50 percent of this part of the wall zone,
Small local concentrations of martite are common, such
as the one upon which 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 4 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
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garnet, and a trace of martite. Graphic granite con-
stitutes less than 10 percent of this part of the wall
zone in crystals less than 6 inches across.

At the Beryl claim, two different types of inter-
mediate zone surround quartz cores. One intermediate
zone contains monazite and columbite-tantalite; and
the other, beryl crystals. The bervl-containing inter-
mediate zone occupies the space between two small
quartz pegmatite cores, 7 feet apart; the larger core is 25
feet long and 10 feet wide. Two prospect pits—
the larger 9 feet long by 6 feet wide—are on the east
side of the larger quartz pegmatite core. Another pit,
15 feet long and 4 feet wide, is on the east side of the
smaller quartz pegmatite core. The intermediate
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 percent perthite, 5 percent muscovite, 1
percent garnet, and 0.2 percent beryl. The mus-
covite occurs in books from 0.25 to 5 inches across.
Garnet crystals range in size from 0.25 to 2 inches.
Beryl, in semitransparent yvellowish-green crystals
from 0.5 to 1.25 inches in diameter, is concentrated along
the eastern edge of the larger quartz pegmatite core.

The monazite-bearing intermediate zone is ap-
proximately 400 feet northeast 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 per-
cent albite, 30 percent muscovite, 15 percent quartz,
and traces of monazite and columbite-tantalite. Books
of muscovite are as much as 8 inches across, and
crystals of monazite average 0.75 inch long by 0.12
inch wide. The columbite-tantalite crystals average
0.12 by 0.06 inch.

The cores are nearly all small, can be measured in
tens of feet in length, and are less than 10 feet wide.
They range in composition from 100 percent quartz to
10 percent quartz and 90 percent perthite. In the
northeast part of the pegmatite, books of muscovite
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, suggesting 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 width.
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TRIO NO. 1 (PEGMATITE 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. The nearest road is along
Willow Creek, 1 mile northeast of the claim. This
road joins State Highway 162, 2.5 miles to the south-
east. The claim was located on May 2, 1949 by Bert
Tucker, George Tucker, and A. T. Pearson. Discovery
workings consist of four small prospect pits, the largest
of which 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 in-
truded into quartz monzonite. The pegmatite is made
up of 4 zones: a thick wall zone constituting over 90
percent of the pegmatite, 2 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), biotite (less than 1 percent), and martite (less
than 1 percent). The intermediate zones are of two
types: a quartz-albite-perthite pegmatite and a quartz-
albite-muscovite pegmatite, both found around one
core. The quartz-albite-perthite pegmatite interme-
diate zone, 20 feet long by 15 feet 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 pegma-
tite. 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 per-
cent). Muscovite crystals average 1 inch across and
1.5 inches thick.

Cores of quartz 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.

BUCKY (PEGMATITE 1574)
GENERAL FEATURES
The Bucky pegmatite is an irregular pegmatite on
the ridge between Willow and Hlinois Creeks. Numer-
ous claims are located on this pegmatite in the E} sec.
22, T. 50 N., R. 3 E. The Bucky claim, on which
the main workings are found, is on the northern end of
the pegmatite and covers a quartz pod 100 feet long and
60 feet wide. This claim was originally owned by Mr.
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Rod Fields, who has driven several small adits along the
southern side of the pod and from it has produced
approximately 17 tons of beryl, 100 pounds of colum-
bite-tantalite, 25 pounds of an unidentified mineral
resembling samarskite, and 15 pounds of monazite.
The scrap mica was at first discarded, but approx-
imately 20 tons were stockpiled in September 1948.
In the fall of 1948, Mr. Fields sold the property to the
Beryllium Mining Co., Inc., which has produced from
open pits excavated by blasting and bulldozing. A
road was constructed to the mine workings, approx-
imately 400 feet above the valley bottom, by the
Beryllium Mining Co., Inc. In May 1950 a small mill
for separating the scrap mica was built beside the mine
road. Prior to May 15, 1950, the Beryllium Mining
Co., Inc., had produced 32 tons of beryl, 139.6 tons of
scrap mica, 1,020 pounds of columbite-tantalite, 15
pounds of monazite, and 13 pounds of a mineral re-
sembling samarskite.

The beryl was sold to several buyers.in Colorado, and
part was trucked to Longmont, and part was sold on
the property. In 1950 the scrap mica was being
shipped to Western Nonmetallics in Pueblo, Colo.
No columbite-tantalite had been sold, and the small
production of monazite and the mineral resembling
samarskite had been purchased by Ward’s Natural
Science Establishment for resale as mineral specimens.

The Bucky mine workings were mapped in September
1948, with plane table and telescopic alidade. This
map (pl. 8) covered an area extending from the northern
contact of the pegmatite with the schist to a point 180
feet south of the main quartz pod. A beryl count was
made in the mine workings. In November 1949, this
map was revised to show the new workings. The
outline of the whole pegmatite was mapped (pl. 1) in

September 1949.
GEOLOGY

The Bucky pegmatite has been intruded chiefly into
hornblende gneiss, but it also cuts several small
bands of quartzite. The pegmatite is extremely ir-
regular and contains many small inclusions or pendants
of country rock. The main bulk of the pegmatite is
made up of a fine-grained discontinuous wall zone and
an intermediate zone of coarse-grained graphic granite.
Within this are scattered 36 cores of quartz pegmatite,
in several segments, each at least 10 feet long. Some
of the core segments are surrounded by as many as
three intermediate zones. The “core segments” have
a peripheral arrangement (insert map, pl. 8), and some
may be fracture fillings rather than true core segments.

The discontinuous wall zone may be 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
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(60 percent), perthite (20 percent), quartz (16 percent),
muscovite (4 percent), and a trace of garnet.

Inside the wall zone is a thick intermediate zone.
This is made up chiefly of graphic granite aggregates
that range in diameter from 2 inches to 1 foot and
average about 5 inches. Besides graphic granite, this
pegmatite unit contains 3 to 4 percent of cream-colored
perthite, 1 percent of white quartz crystals, 3 percent
of fine-grained cream-colored albite, and less than 1
percent of biotite. The biotite occurs in thin, 6-inch
blades, localized in small areas in this rock. The albite
is difficult to distinguish from the perthite but is most
abundant along the contacts of the quartz-albite perth-
ite pegmatite; it has a low index of refraction (N,) of
1.5304+0.002. The estimated bulk composition of this
rock is perthite (77 percent), quartz (20 percent), albite
(3 percent), and biotite (1 percent).

The most common type of pegmatite adjacent to
and surrounding the quartz pods is a quartz-albite
pegmatite. Some of these pods have no other inter-
mediate zones separatirig them from the graphic gran-
ite pegmatite, while others, as previously stated, have
as many as three. The quartz-albite intermediate zone
has an average grain size of 0.5 inch and usually con-
tains equidimensional quartz grains surrounded by
albite. The estimated composition of this rock is
quartz (55 percent), albite (40 percent), perthite (3
percent), muscovite (1 percent), and garnet (1 percent).
The albite is cream colored and commonly is inter-
stitial to the quartz crystals. It has alower index of re-
fraction (N,) of 1.532+0.002. The perthite is most
common near the perthite-quartz pegmatite zone where
it occurs as graphic granite; it also occurs near the
muscovite-feldspar-quartz-beryl zone as cream-colored
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 predom-
inates around the large Bucky core segment (pl. 8) but
is also well developed around at least two other core
segments and may be present to a minor extent around
several more. The zone weathers easily and is usually
concealed by quartz float. It is well exposed along the
southern and eastern side of the Bucky claim, where
mine faces are more than 20 feet high. This zone ex-
tends 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 grain size which ranges
in diameter from 3 inches to over 8 feet and averages
about 2 feet. It has an estimated composition of mus-
covite (40 percent), feldspar (31 percent), quartz (20
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percent), beryl (8.9 percent), columbite-tantalite (0.11
percent), an unidentified mineral resembling samarskite
(0.003 percent), monazite (0.003 percent), topaz (less
than 1 percent), gahnite (less than 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 min-
eral stamning is common. This is scrap mica and is
quite soft, a property that makes it an excellent grind-
ing mica. The feldspar occurs chiefly as cream-colored
massive perthite and as cream-colored fine-grained
albite. The albite is commonest in heavy muscovite
concentrations and has a minimum index of refraction
(Na) of 1.563140.002. Because of the heavy kaoliniza-
tion of both feldspars, the relative proportions of perth-
ite 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 measured along the mine walls. The basal
area of the crystals ranged in size from 0.007 to 5.0
square feet and averaged 0.70 square feet. Beryl is
more common and occurs in larger crystals in the
perthite-quartz-rich part than in the muscovite-rich
part. A beryl count, made in Mr. Fields’ early work-
ings, which follow a beryl-rich concentration, gave an
average of 13 percent beryl. Most of the zone worked
since that time contained much less beryl. A second
pocket, opened in April 1950, yielded approximately 9
tons of beryl, before June of the same year. The beryl
in this, as in all zones, is again concentrated in pockets
separated by almost barren rock. The beryl has a
maximum index of refraction (Nw) of 1.578-40.002,
which corresponds to approximately 13.2 percent BeO.
A small part of the beryl has been kaolinized. The
columbite-tantalite, monazite, and an unidentified
mineral resembling samarskite usually occur together
in erratically distributed pockets. ‘They were found in
some of the early workings adjacent to the core seg-
ment. Columbite-tantalite occurs -in black tabular
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crystals as much as 6 inches across. Monazite occurs
in reddish-brown euhedral crystals 0.25 to 1 inch long,
and the adjacent feldspar is frequently stained red.
The unidentified mineral resembling samarskite has
been found in masses as much as 5 inches across. It is
dark greenish black, has conchoidal fracture, a greasy
luster, and no apparent crystal form. This mineral is
metamict and its X-ray pattern does not agree with
that of samarskite, fergusonite, euxenite, allanite, or
uraninite. A more complete discussion of this mineral
is given in the section on mineralogy.

Topaz has been reported from the Bucky core seg-
ment, but it occurs in greater abundance around a
small pod on the southwestern part of the pegmatite.
Topaz in crystals 1 to 4 inches across may constitute as
much as 1 percent of this zone. Lepidolite in very
fine-grained aggregates has been found adjacent to the
topaz but is quite rare.

Lithiophillite-triphylite occurs in a few crystals
adjacent to the Bucky core segment and in another
small pod in the extreme northeastern end of the
pegmatite.

In addition to the muscovite-feldspar-beryl peg-
maitite, a coarse-grained perthite pegmatite envelopes
the Bucky core segment. This rock has an average
grain diameter of 6 feet and is estimated to consist of
93 percent of cream-colored perthite, 7 percent of
quartz, and less than 1 percent of albite and mus-
covite. The perthite is slightly kaolinized. About 30
tons of cream-colored perthite has been stockpiled at
the mine, but no sale had been made as of June 1950.

Quartz-core segments are found scattered throughout
the pegmatite and range in dimensions from a few feet
long and less than 1 foot wide to 100 feet long and 80
feet wide (the core on which the Bucky claim islocated).
The quartz pegmatite is made up entirely of pure white
massive quartz. As this rock is resistant to erosion, it
forms prominent knobs, and joint blocks commonly
cover the adjoining pegmatite.

A unit believed to be a fracture filling is found in
two places along the outer edge of the pegmatite. This
has an average grain diameter of 3 feet and is es-
timated to consist of 50 percent quartz and 50 percent
perthite.



LITERATURE CITED i

Adams, J. W., 1953, Beryllium deposits of the Mount Antero
region, Chaffee County, Colorado: U. 8. Geol. Survey
Bull. 982-D.

Andersen, Olaf, 1928, The genesis of some types of feldspar from
granite pegmatites: Norsk geol. tidsskr., v. 10, p. 116—207.

Bannerman, H. M., 1943, Structural and economic features of
some New Hampshire pegmatites: N. H. State Plan.
Devel. Comm., Min. Res. Survey, Concord, p. 1-22.

Brogger, W. C., 1880, Die Mineralien der Syenit pegmatit gange
Sudnorwegischen Augit-und Nephelin syenite: Zeitschr.
Krystallographie u. Mineralogie, Band 16, p. 215-235.

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

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

Cameron, E. N., Larabee, D. M., McNair, A. H., and Stewart,
G. W., 1944, Characteristics of some New England mica-
bearing pegmatites [abs.]: Econ. Geology, v. 39, p. 89.

Cameron, E. N, Larabee, D. M., Page, J. J., Stewart, G. W., and
Shainin, V. E.; 1953, Pegmatite investigations in Maine,
New Hampshire, and Connecticut, 1942-1945: U. S. Geol.
Survey Prof. Paper 255. [1954]

Crawford, R. D., and Worcester, P. G., 1916, Geology and ore
deposits of the Gold Brick district, Colorado: Colo. Geol.
Survey Bull. 10, 116 p.

D’Achiardi, A., 1872, Mineralogia della Toscana, Pisa.

D’Achiardi, G., 1896, Le tourmaline del graniteo elbano: Atti
della soc. Toscana di Sci. Nat. Mem. 15.

De Almeida, S. C., Johnston, W. D.; Leonardos, O. H., and
Scorza, E. P., 1944, The beryl-tantalite-cassiterite pegma-
tites of Paraiba and Rio Grande do Norte, Northeastern
Brazil: Econ. Geology, v. 39, p. 206-223.

Derry, D. R., 1931, The genetic relationships of pegmatites,
aplites, and tin veins: Geol. Mag., v. 68, p. 454-475.

Eckel, E. B., 1933, A new lepidolite deposit in Colorado: Am.
Ceramic Soc. Jour., v. 16, p. 239-245.

Eckel, E. B., and Lovering, T. S., 1935, Work of Eckel, Lovering,
and Fairchild—Microlite from Ohio City, Colo.: Report of
the Committee on the Measurement of Geologic Time,
Nat'l. Research Council, p. 77-79.

Fleischer, Michael, 1937, The relation between chemical com-
position and physical properties in the garnet group: Am.
Mineralogist, v. 22, p. 751-759.

Ford, W. E., 1915, 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., p.
33-49.

Faye, W. G., 1922, Mineral localities in the vicinity of Middle-
town, Conn.: Am. Mineralogist, v. 7, p. 4-12.

Fraser, H. J., 1930, Paragenesis of the Newry pegmatite,
Maine: Am. Mineralogist, v. 15, p. 349-364.

Gevers, T. W., 1937, Phases of mineralization in Namaqualand
pegmatites [1936]: Geol. Soc. South Africa Trans. and Proc.,
p. 331-377.

Glass, J. J., 1935, The pegmatite minerals from near Amelia,
Va.: Am. Mineralogist, v. 20, p. 741-768.

Goranson, R. W., 1931, The solubility of water in granitic
magmas: Am, Jour. Sci., 5th ser., v. 22, p. 481-502.

Hanley, J. B., Heinrich, E. W., and Page, L. R., 1950, Pegmatite
investigations in Colorado, Wyoming, and Utah, 1942-1944:
U. S. Geol. Survey Prof. Paper 227, 124 p.

Heinrich, E. W., 1948, Pegmatites of Eight Mile Park, Fremont
County, Colorado: Am. Mineralogist, v. 33, p. 420-448,
550-587.

Hess, F. L., 1925, The natural history of pegmatites: Eng. and
Min. Jour.-Press, v. 120, p. 289-298.

1933, Pegmatites: Econ. Geology, v. 28, p. 447-462.

Hitchens, C. 8., 1935, The pegmatites of Fitchburg, Mass.:
Am. Mineralogist, v. 20, p. 1-24.

Hobbs, S. W., 1944, Tungsten deposits in the Boreana district
and the Aquarius Range, Mohave County, Ariz.: U. S.
Geol. Survey Bull. 940-1, p. 247-264.

Holser, W. T., 1953, Beryllium minerals in the Victorio Moun-
tains, Luna County, N. Mex., Am. Mineralogist, v. 38, p.
599-611.

Hunt, T. 8., 1871, Notes on granitic rocks: Am. Jour. Sci., 3d
ser., v. 1, p. 82-89, 182-191.

Jahns, R. H., 1946, Mica deposits of the Petaca district, Rio
Arriba County, N. Mex.: N. Mex. Bur. Mines Bull. 25, 294 p.

Johnston, W. D., Jr., 1945, Beryl-tantalite pegmatites of north-
eastern Brazil: Geol. Soc. America Bull., v. 56, p. 1015-1070.

Kemp, J. F., 1924, The pegmatites: Econ. Geology, v. 19, p.
697-723.

Landes, K. K., 1923, Sequence of mineralization in Keystone,
S. Dak. pegmatites: Am. Mineralogist, v. 13, p. 519-530,
537-558.

1925, Paragenesis of the granitic pegmatites of central

Maine: Am. Mineralogist, v. 10, p. 355—-411.

1932, Criteria of age relations of minerals: Econ. Geology,

v. 27, p. 211.

1933, Origin and classification of pegmatites:

Mineralogist, v. 18, p. 33-56, 95-103.

1935, Colorado pegmatites: Am. Mineralogist, v. 20, p.
319-333.

McLaughlin, T. G., 1940, Pegmatite dikes of the Bridger Moun-
tains, Wyo.: Am. Mineralogist, v. 25, p. 46—68.

Olson, J. C., 1942, Mica-bearing pegmatites of New Hampshire:
U. 8. Geol. Survey Bull. 931-P, p. 363-403.

Page, L. R., 1950, Uranium in pegmatites: Econ. Geology, v. 45,
p. 12-34.

Page, L. R., and others, 1953, Pegmatite investigations 1942-
1945, Black Hills, 8. Dak.: U. S. Geol. Survey Prof. Paper
247, 228 p.

Palache, Charles, and Gonyer, F. A., 1940, Microlite and stibio-
tantalite from Topsham, Maine: Am. Mineralogist, v. 25,
p. 411-417.

Pardee, J. T., 1937, Glass, J. J., and Stevens, R. E., 1937,
Massive low-fluorine topaz from the Brewer mine, South
Carolina: Am. Mineralogist, v. 22, p. 1058-1064.

63

Am,




64

Quirke, T, T., and Kremers, H. E., 1943, Pegmatite crystalliza-
tion: Am. Mineralogist, v. 28, p. 571-580.

Ramberg, Hans, 1949, The facies classification of rocks: A clue
to the origin of quartzo-feldspathic massifs and veins: Jour.
Geology, v. 57, p. 18-54.

Schaller, W. T., 1925, The genesis of lithium pegmatities: Am.
Jour. Sci., 5th ser., v. 10, p. 269-279.

——— 1927, Mineral replacement in pegmatites: Am. Mineral-
ogist, v. 12, p. 59-63.

1933, Pegmatites: Ore deposits of the Western States,
Am. Inst. Min. Met. Eng., p. 144-151, New York.

Shaub, B. M., 1937, Contemporaneous crystallization of beryl
and albite vs. replacement: Am. Mineralogist, v. 22, p.
1045-1051.

——— 1940, The origin of some pegmatites in the town of
Newry, Maine: Am. Mineralogist, v. 25, p. 673—688.

Sinegub, E. 8., 1943, Berill: Nemetallicheskoye iskopayeme
SSSR, Moscow-Leningrad, v. 2, p. 129-157.

QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

Smith, W. C., and Page, L. R., 1941, Tin-bearing pegmatites of
the Tinton district, Lawrence County, S. Dak.: U. S. Geol.
Survey Bull. 922-T, p. 595-630.

Stark, J. T., and Behre, C. H., Jr., 1936, Tomichi dome flow:
Geol. Soc. America Bull., v. 47, p. 101-110.

Stevens, R. E., 1938, New analyses of lepidolite and their inter-
pretation: Am. Mineralogist, v. 23, p. 607-628.

Volk, G. W., 1939, Optical and chemical studies of muscovite:
Am. Mineralogist, v. 24, p. 255-266.

Warren, T. W., 1935, Spectrographic analysis of tourmalines
with correlation of color and composition: Am. Mineralo-
gist, v. 20, p. 531-536.

Washington, H. 8., 1917, Chemical analyses of igneous rocks:
U. 8. Geol. Survey Prof. Paper 99, 1201 p.

Winchell, A. N., 1947, Elements of optical mineralogy: pt. 2,
459 p., John Wiley and Sons, New York.

Wright, W. 1., 1938, The composition and occurrence of garnets:
Am. Mineralogist, v. 23, p. 436-449.



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

O
5=

D A g |ty [ 69 |3 TTTeTTTTTOODTTT T L op™= T T Tt 68
R I i A i S I € - L (81 D L SN N | I N [ 8¢
...... L i I e O D IS St I T 1 - T D o4 IO B ¢ N R e Y
..... 1 S 2 D i A T e B - T 4 s T O o it N ¢ S -\ A S R 4
EE S A R AL T 1> TTtttthog |t I (12 09 |¥-81 - L5 S N 1 S A o g8
“juead
..................... ctorlmtmmmmemmmemmmes ey, 1 Pttttloee |y e [T e (B8 |TTTTTTTTTTop T qrp [T POUIBIZ-ISIBO) | 7777777
*duetd paursas
s TTrmmmmTmeees e e At Ay |TTT VT |t og |TTpTTT| T & TIPS | T [ St B s S s -UY PUB -38IBOD |1 TTTTTTTTC [53
.............. S Ot At I 7R A N = A I - S A A R O B A (S i B | CTTTTTTopTTTm Tt g
....... B R I S I P A ¢ I 2 i O L S It N T 5 R B | I L I I ¢
....... S R M 0 > it A 9> it ) SN Il It IR I Tt 08 134 R N I ¢ § D I O\
.............. T D I NN I I B O e 1 R e . R < S I ¢ ¢ L I D 4
R 0RYY, (77777 9130UBB =777 LT ML T 0 |77 R L S 0L 014 R Q] [TTTTTTTTTTRUON T [ <t -4
........................................ T ML T 1 TV |TTTTTT|ITTTTTTTTTTT L TttttleL st TTTTTTTopTTTTTL g il Y~ 4
*INUBLY
[ttt A Tl Ay T 1> T 174 Rl Il A 0 |77 09 71-81 R e 1 TmTTTTyTTTT PAUTBIZ-OSIBOY |77 77777 €2
*8uof sayoui g1
06 |TTTTC e (1] S TR 89 _ BUJ[[U-aIn3o8Ly a1 [ 2 e Op e TTTTTT T [ird
[ I R [0 T i 5 A 5 __TTTTun Ut
(173 R [+ A 4 4 1 Tttt yun 1 T L)\ e (2 Ol R 14
. — NG "0100
7 B)SAID -9t T [ mmmmee| g - comeestTTTl e T
% | smmAp g | Esmusw > |1 |2 ge € o |9 PRI ULION
51-1 S[BISAI0 €1 TAleg BM yousaq Q1 0 meomemmn|mmmm oo op=---| [74
Rt i Rt I TR e | S i g |l [T 69 (¥ WIBY}ION
‘qousIq
RN P ~W ...... op ||t 0 |7t m« -1 WIOYITOS,
RRhi R > | g8 || g | I (89 [0 Tt 10D | o | A [emeeee- RS DO
4 TTTTTTTTIBSAIO T {TTTTTTTTTTT [Awg |--77 > |71 TTTTTTIgg |TTTTTYUTTYITTTTT {1 S il I B 4 T777ouoz [[BA. T & op %
“ejrejuE)
ARt §[818410 ¢ -9YIqUINOD p| ™77 T > [TTTT > | 0z ||t TTTTlee [Tt ee |5 TTTTTTTTTTTepTToe o AN |TTTTTTT B (] Rl b jt4
21 Tt eI fL 1 (77T 1&g
i R D > [T | (1A e A L I 2 L T op~=-- I 9 |TRUON |TTTTTTTTTTTT [ ¢ il 0G
it [ [N 2 ey i 5t i [V 4 ¥ T op~TTT- T L7 A I NRUOY, |*" T 61
‘?a)ruBI3
PoUIBIZ-9581800D
R e A TTTTTTII> (b€ |1 018 | g¢ |~~~ 01-8 | 6 (%4 ST ¢ T S q1 O |JPUON | PU®OII[BUOJ (77777 Tmmeo 81
....... I I R T D 1D 2 T e N IS it O U o 2 T |14 g9 W% |TTTTTTTTTTopTttttl QU AN |TTTTTTTA T TTTTUMOUNU (TTTTTTTTTTTTT
T A > |7 > |77Thge |t TTUTTTYQIeQUT T 0¢  |¥e-91 TTTTTTTToptTTTT T L7\ I PN[BUOT, [T 9I
91
R R V> | [ e D e g€ |77 08 1 Lo CE R IR ~| -uB18 pouread-ouyy |TTTTTTTTTTTC ST
TTTTTUR0BLY, [TTTTTOUIBULINOT, TN > 77N> |TTTTTTlog |ttty T [ S A < A S £ T [ 2N TTTTTTTTTTTR E:eﬁm& ........... ¥1
*9)[UBL
cTTmTTETTTTTTTT R Tt E N7 > |77 (12 i R [ A S9 M-8¢ 7T op~TTTT [s G Tt pourBi3-esaBoy [T .
9)TuBI3
poureid-oury
‘oyruuad  pauresd
...... e R e B S e B e 4 R e T WY &-¥4 I e A g 8 0 TTT0pTTT| -88a80D ‘O)I[BUO, |TTTTTTTT gL
R Tttt T R | S A A N [ i B N | 2 S R TopTTTe qT O |TPUON ("7t aeuoy, [Tt 1
R R TTToTTee YT L= it N R (120 I Y A (1) O 69 914 I ¢} T TTTTTTTuUMouyupy (TUUUUTUTTTTTTTT 01
‘9jTuBI3
Tl T 1> |TTttttloe | R I 11 S 4 R e op~TT- 1 pu® 8lIfBUOJ [~TCTTTTTTTTTTT 6
‘arueld
Tt ettt ToTTTTe T TETTITTTT Ay, T > |7 (-2 e A 0 |77 09 [ S op~TTT| Q1 30 TTOUON | pue ss[eud ojrjorg |TTUTTTUTTTUUC 8
*9)ruBIg
............... S P I U 2 e I 2 At I e O - S 0 O e S L S B ¢ ¢ SN [TTTTTTTIPUB 9YI[BUOY [TTTTTTTTTTTTTTY
....... et At ™ % VR Aieiniel 9 it /4 TTTTTYITTTYTTTTTY ST TTTTTTL 99 {81 TTTTTTTTTTTopTTUTt 1 A v/ ¢ -2 140 (3 0.5 T ]
‘9jruB1d
POUIBIZ-98I8B00
N TTTTmmTTe Y > T | D 95 R e 0z |77 4 21 TTm Tt op Tt Q1 0 TRUON | PU®B 93 I[BUOY |~ 77T g
e8f | SpBIsAt0 § |TTTTTTT T 1410g
............ STTTTTopTTUTT|TTTTTTTTTeNuuBY) |8 1 TN T 41 0¢ TTTTTYVYTTYITTHG4 91 €5 1-¥ TTTTTTTTTOpTUTT 1 -\ A I D 0] o B s 4
8gq T 90BLY, |TTTTTTTTTT oj1301g.
...... e R DO R = N B - A D I It T D I s s O D S RE-Y ) LS N i+ ¢ Rt I
................. I e D I I TTTTTT| g8 R e e A L iard TTTTTTTTTTTOpPTTTTC T AN
................................. TTTTTTEITTTTTTTI T T 1> T @ I e N () I I 4 ¥ TTTTTIIIUN T T L7\ Y R 4 11 (0N /I R |
(un) Jusdted BIIUT (ur) | qued | (‘ur) | Jued | (‘uxr) | Jued | (‘ul) | jued | (ur) | jues | (‘ur) | Juad
718 10 junomwy [ I az1g | -19g | 9218 | -394 | 9718 | -19d | 0zZI8 | -1 | 9218 | -10g | 9718 | -1
3901
(uy 2InjoNIIS M yorpe
auBI3 aInjg Ny adeyg [d] A 1 adL Y, (1 1)
S{BIOUITI J0YI10 JoUIBH 9914008 NI 73080 orqdein ayled | esBOOISRId | g I [RUINUT wor IOV Y onyemidod
-B[eY Jo owBu
DUB J3qUINN
A3orBISUTIA
aewdad 00T {[BM

[fusauad ul paanseaul jou
sem Jnq Juesaad Sf [eIIUIW 18Y) §9982IPUT (A) NIBWL JIIYD B :JUDIIJ ([BAO ‘AQ ‘IBINILL ‘I (FUIYOUBIQ-IBINOTIUD] ‘g’ {IB[NOTIUA] T :adBYF {S[qBULIOJUOD ‘J0) {3UT)IN0-58010 ‘0 {pesodxa j0u ‘9N 3001 [[BM 07 UOIIBIY ]

sajpwbad fo Afoypsourpy—:Qg EIAV ],



67

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

*031q[e orydBIn
[ R Mt e e e 1 R TTTTTYTTTTTTYITTT or TTTVE 8-9 coomeTn L)
‘pue 388 0T *93[uBI3 poulsid
B S R T |77 ) S 0g R I I 1) S £e -1 ‘U0z 1B M qT o) TTOpTTT| Uy puB ONBUOY, [TTTTTTTTTTC T L6
o T T o D T T T e “pUo 980473008
....... S Y D T 7 A 14 o "4 SI¥ | 08 |TTTTTTI 49 48 84 euoz [[®
..... % | ¥ TTTTTTI G Tt i I 1) § 8 -»wal e
~}J1ed }S9MI[IN0S
.................................. R e N S L0 4.0 B T S e it
........... S HR O (N SR R I R R ¥
e e s e [y peessse e )y R -
e I et Rl B I A T ¥ ||| or || eo ¢ ---pw uwmaoNS| 1 o 800 P .ouwwwhm L
peursig-ouy pus
IHH.”H” rrrrrrrrrrrrrrrrrrr [ A N I 120 e | ¢ |77 op~7 T |77 TOUON | SSIPUS OPUSIqUIOH |TTTTTTT T 76
I R | 8 LT T 7T [ N R | S L I L S op """ T AN
D N R I |TTTTTT > |&¥ |05 (7T € (0 |77 09 |%-% | op~TTT T N
- TTTTTTTTTITTT R B X VR | - |20 [ 8L 8 T op~"TT a1 IN
[ DO SN N M AL TR 1T 08 B O vooo\n N I op-~ - 1 N
. ..‘%n.vw.u,b rrrrrrrrr m:,u_.mm.vmm.mu‘rﬂm llllllll ML |TTTTTT > |77 [N A R o‘m yyyyyy 0L M\—A ........... jun 1 tig) ON op
] B B e B L | R 26 |91 SR URTYNOK\| o || SN R
J4: IO L O S .t O M m% o .w,VH o mm S S mm R mm M\m » ,.-ccmﬁmaﬁon M‘HH ssioud opUAIGUICH 88
e
s R A e e B A e B S @ || 0 | e |5 ar | 3 :
‘9IuBI3 ceq_mﬁ
I ST |TTTTTewBUMINO, [T T I e e 1 4 M e R T A g9 191¢> T TTTTTTTR|ITTTTTTTT -ouy puB BUOY, |~T7TTTTTTTTTUOCR
8¢ S[BysL g |- R 0 S e I P g | | mm ...... o wam n 1 ON  [TTTTTTT[meeTees oN[BUO, [*7"T T 8
.............................. 1 g B Y TR N S
eee- mm R i REE g |- 1 (v4-8¢ |- ou0z :w%v T 0 op op €8
...... 0 |rfl e || e [vsg |eeettep| T O | TOWON |--m--m-ese-sopoiees{sesssosessoos g
91uBI3 pourBad
TTTTTTI g (1) [<H el TTTTTLE9 Y L i) o |77TTC -ouy pus ojI[Buo],
ST 08 e R 2 09 1 op 7" tig) 1S I S op~—""
R 2 A A ST |77 69 ¥ TTemTTTTTT op~—— " T ON [*77777 TToTTITTTmeT op -
|||||| e R e e B I 4 L TTTTTTTTTTTOPTTT T ON |77 77T Trop T
N Y e e | 09 W |t op T T AN |77 ctoptttUt
vvvvvv 0% TR 06 TTTTTT 09 -84 TTTTTTTTTTOpTTTT T L5 S It Il ) ¢ S
...... 4 e e e K 4 ] ¥9-89 cTTTTTTTTOpPTTTTT 1 ) A I e )
R A e TTTTTTIGYT |t q9 8¢ | op " q71 [S 1 I cTTopTTTTT
...... ey e I B e I A R e IS | RN e R0 s M by )
|||||| 02 e e R ) § Tt 99 ¥1-84 TTTTTTTTTTOPTTT) QT 8] ) A It +) ¢ il I 74
*99rue1d peureld
Sl I A L R Rt b eg |-t 08 [54-% |t op----- T O |reuoN |-osav0 pus 0IETO,
...... 0% TTTTTTUTTTTTTITTTTT 8 Tt 8L 84 TTTTtTTTTtopTTTTTL QT 0 D e ] ¢ St
|||||| (¥4 Tttt 6T T ¥4-84 R T 0 I et ) ¢ S
e I~ S e e KT A Rkl I A op-- T N [T oBUO, |~ 89
*oqruBId
e T i N gt |mvtlee |- mmopTo- T oN |- POuI®IF-95180Q |~TTTTTTIIIIIC 19
...... 44 R e e U i 4 1-51 R T L2 S i) it ) ¢ St i 1
o o ST 08 R A (1] S 69 84 |t jun | q1 ON [T op~~TTT|TTTTT TemTTTT 99
..... e e e i KT e e e B e R LS -,..,ﬁazf@m—
US| i e 2 e e B g a1 |9 |wwwqmomtenpl @1 | o |mewoN |mtreeee e ¥
B - ‘gousIq
R Ot D IR et N 2 e B SR It QT R Tttt ST R '] ¥-84 9soM ‘9U0Z [[BM N
Tt R V2 ¥ ] S jrun | q7T o |TTTTYTTTe Rt A I €9
[l A I I 1) G Ainiadntaid TEETTTETTTES 0D . | At e e et e e ———
.................. m# e—e—- M.K wM; o 5--...0&8&@%& T N | TR T @9
|||||| TTTTTTUTTTTTTH 08 I 14 o1 L S I ON [*"" 7Tt mTop T It
I e 8 |TTT7C 1L L S R op T 41 ON |T7TTTTTT Tt RS *J i it TTTTTTTT09
wwwwwwwwwwwwwwwwww g ST 08 84 STTTTTTTTTOpTTTTC T aN I e )« B e 1
S IO [ B e | gl | N | B LU Al e 8¢
B i I e 77ttt eg | 1T |ttt SRI0DY| | any  |eecem--- —eoTATrE ATV T TOTY | ——== == —mmmm———
SR I N N 7O ouoz regf| 1 °N Ssiousd OpWIGUIOR L9
BRSO A I - O I 1 Ll eiml) T N | T Rl
,,,,,,,,,,,,,,,,, R N - IO mﬁv@ O T I L A ey
............ T 08 Tt e ¥ TTTTTTTTTTOP T T L3 O i et ¢/ ¢ It I 4
R I I [ 08 [ 7 OU ;;;;; |6 i “ss[oud OpueIqUIOY |TTTTtTTTTTTToC £9
.................. L Tt oL -84 e L e ) I I :E § At N R D
xxxxxx TV T 4t ] b2l R ' a ON |TTTTTTTTIT T IO T T f T g
yyyyyyyyyyyyyyyyyy o1 TTTTTTLG9 " R T L5\ G I I ¢ S e
SO MR N T oo T ¢ S R W e R Il N o
,,,,,,,,,,,,,,,, 01 7769 (W3¢ |TTTeptl T | O |TTtTo|-ssioud epwoquuopy |-----c--ooogp
‘9j[uBid pus
D e O 1 S <9 -84 | op~" 7| QT e} """ 7""| sspeud OpPURIqUIOH |TTTTTTTTTTTeT Ly
........ o o - S ot 2 TR St -t e T B T e S SN N
nnnnnnnnnnnnnnnnnn ST i I 1] b 24 TTTTTTTTTTTOPTTTC ) AN |"7"7"""7issud 9pUSIQUIOH |"TtTTTTTTTTTTUCR
e I A L 8¢ Y ¢ T Tttt R At ¢ ¢ A TToTTe 144
-ejruBid
RN lee | S |%% |TTTope O TOUON |"7~~"poupBIZ-asI800) |-=-m=<-" "< -gy
llllllllllllllllll ot S 72 84814 |~ TTropTTto- a1 ON |77 T ITITTTODPTT O TTTTTTTTTgg
R e 8 [777TTTC 14 L O “opTTTTT q1 ON """ 7""|7"sSyued opue[qUIOH |ttt 1§74
e I [ 6L 191> T (&2 < B ¢ 1 G A Op™""TT|TTTTTTTTTTTTTOY




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

68

........ T e e e e T . 4 TR TTeTTTTTTTT gg 114 " cTeTTTTTTTROPTTTUTT T AN |7777T7T7(TSS[eUS OPURIqUIOH (TTTTTTTTTTUURp]
L1 CTTesA [ttt deg (T VML T N [ A e 4 192 81 s P A I S TTERL
] Rl et bl Bl R AT R il R g |t Rl Rl I SN R L (% RN op~--- e T el e 3:.@%9 ......... a1t
e ] R bbb bbbt ettt B P e e A §T |7 (1 S Rt I T2 | 7 Rl bkt i q1 O |7TTOp 7| -uB4d pue ONBUOJ, |“TTTTTTTTT 51
*ajueId
I w.. ............... Mm ..... Tt AL |TTTTTT > e 1) S e I i O 09 |FE-5% [T opTTTTT QY |TTTTTTTT TTOpTTT | PAUIBIZ-081BOD|TTTTTTTTTTTIORT
R [esArd [ =" ARG |- P U G OIS IO N L e N P RN N R comye—- ] - e
ECO D Somy |- B 1L > 0 g1 @ |H op T op~|"sstous opuoiquioH 681
N -9jIueId pue
...... 02 R e R ] K 91 TTTTTTTTTTOP Tt QT (77Tt TOuON | SSTud apuld[quaIoy |TTTTTUUtTooUge
..... 4 R e e ) A «\m TTTTTTTTTTOPTTtr Q7T soommsosmrooomo ol CSS1oud SPUOqUAOH (TTTTTTTTTTUU e
...... [«4 B R R T 04 be—54
..... 0% R et R AL TTTTTh oL -84
..... - e s e E A e B 1
TTTTTIORE T TNy | 99 5491
...... 81 Tttt TTTTTTLOEG I (%
..... yra 8 TTTTTHe9 W
...... 03 g R e
...... 0% ¥ TTTretlos (8
““““ 0z |TTTT|TTTT| L Tl el (M
...... 0% R e L ol -84
...... 3 GO Eieietl vttt Ittt Y1) GRS R I T 4 1
..... 0z rtTTITTTTETT| ¢ Tl el |34 TTTTTTTTop Tt T iy (1--1-72:5%9 D A |
o
2 2 o 0L QT | eN [T -uedd peureas-surg |TTTTTTTC T
,,,,, 02 It e A I -1 § 29 a1 7N S i A ¢/ ¢ Sttt I -4 |
...... 4 TTTTYHNG Tl et T 99 AL AN [T .!.llvmmoanoacz I <4 !
e N e Yy | 9L a7 o |7 o R L 121
..... 81 TTTITTITTTTT g R qT e} e £ 155N Vo I 14 |
Tttt sg TTTTTZyTTTT|ITT g8 |TTT7TC L9 a1 7 S i I L i 14
ALY
R Rhhnhbhbbbi e R LTl 1> | [+] S e R [ 20 R 18 [*10 B Rk “PuUON | PauiBud-asigop [T “TURTT
I
-84 | S[eysiro g |7 (o] il e A N P > |77 0 |l TTTThher | 99 |51 1 AN 7Tt -UBI3 PUB ABUOY, |77 77T
¥-¥4 |TTTTTUUs[eysAdog (Tt Awng |~ AL T TTTTHI> T (1720 s N [] S R <9 w-sg 7T op T I -|"ssppus epulIquIOy |TTTTTTTTC Tt
. ‘9jIueId pue
D et ietel Ittt Ittt N N R 1> |77 [« e R T €L % I QT aN [T SSI9U3 APUS[qUAOH |~ 777777 qll
8¢  |TTUospesAmo g |TttttootttpAeg |TttTTL 1> | TTTTUC > [ 0z |t o1 |TTTThoL |¥s4 [T op~~-- T aN [Tt “ss[ous opudIquIOH |77 TR
‘9jiueid pourelld
981800 pue
D R LT, TR T -3 S e D 8 TR -84 | op~T Q1 ON |77 Ssjeud opUS[qUIOH oo “TTEN
o R G- R [AnRg |77 | R B 0z | IR I g R o O op -l Q1 I S sstous ov:oEEom I 41
R I e A C.N 72 A I 0> (74 T T R ) T op~--- I
....... oo P et | GLie S N O i B Tl 1> T 6 o I B 4 Tl 18 TTttTTTTTTopTtttl Q7T
B e R A N VR il I O i (12 e e (1) S L ) S R op~" - T
e 2 oYY | Tl AL T [ e e € RS T op=tl T
R T[eISAI T 7777 TageuBR | N 7 194 R 8 TN 8 | op q1
-84 | S[8SAU0 g "7 | ESCTS I RN R S [ 2 R e A 8 TTlel v T quny | Q1
jouelq 3EEu
YRR PR faogg |- O I o | AL SR DPauIE.3-351800
% S[BISAD ¥ [adog AL 4L 0% P mmavnd'EZ Q1 O |7 -| pue eji[euUO |TTTTTTooe- S01
189MYINO0S
..................... SO I ¢ o N VR A A N I ISR NS U S N 2B et S LG S
....................................... 81 WL T[T T 46 TTTITTTITTTTT TTTTTUORL £4-91¢ |"""TTTTTTTOpTTT 1
.................................................. L5 St TR S-S ot -1 S At N Dt I SN S N Toquny [
....................... S et R I <o S Sttt Attt R 12 S S A It . S A - B 4 :.:%55?3 a1
W T S[eIsAL g |TT T g | AL TTTTTT > |77 -] S i el RO 11 29 %M | qouelq JS9m
R Bl (- 0 O dpjeusey |TTTTTC E 7 T T 61 |7 TTTTTV8 T oL (W8t |TTTTT op--° qQ1
poureis-9sIe09
......................... L v I A i A mm T wh ﬂo uﬁuﬁ T IO | opt| pu®eoejrfeuoy, TTTTTTTTTTTTooo1
................ PBLL, Tl aL T T R e e T 1 L) s N P
R i R e S L By 1S | S S R I - S W auoz wﬁi 1 o - %6
.......................................................... 14 T 89 R T T TTTTTTTTTTTI0) " [ e [
.................. I> |7 Tcewzong (TTTTT] AL |TTTTTH E R ) | R el i O ¢4 T LL 81 .-.i..mﬁgzﬁaw 1 JUON | POUIEIZ-ISIB0D 86
('ur) queared - (ur) | quwao | (ur) | pudo | (up) | Juoo | (uyp) | jwoed | (ur) | Judd | (w) | Jud
ZIS 10 JUNCUTY I N 9718 | ~19d | 021§ | -10g | 921§ | -1 | 921§ | ~19d | 9218 | -9 | 92§ | -19d
1001
(uy) oIn es
N8 uorE .
S[eIUIW JOY3O jouIBY) 9JA0ISO 2}Ierd) ow%%me EV I RER § 9seao1der g .wmﬁ%,w [BuIqUY odeyg :Mwa -V odA T, ouma Armww £
-8y Jo omeu
pue equnN
Adoreu N
agppewsdg 001 [rEM

panurnyuo)—sayyvwbad fo fboypisuipy— g w14v],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

*INPUBIABIIO ¢

W94 |~"T o S[eIsAro g |"TTTTTTTTUClAmRY | T T AT, |TTTTTT) AL T 0z TR T or |TtTThoL M Tt op TTTT| QT TTTTTTTTYTTTTT T R ow&.ﬂ:. ............. 96T
T R N > R S <2 I I L2 £ 1 ) I e | ON |T""TTtT7| -Uel3 pug eP[BUOL |TTTTTTTTC TGl
....... | * et it +) it ettt I 1% VRN Il S NS B I S A 4 TTTTTTI8L ek el TS T ittt e et ) I A i1
.................. 9081, STteMeUSeN |TTTTTTT| 1> [TTTTTTITTTTTTITTTTTTIOOE | T Y TTTTTHeL o TTTTTTTHUNMLT QT |TTTTTTTTTTTOPTTT T Tt TRNBUOL, | TTTTTTTT U6l
SR ot A St ! N I s [0 B S A L | £ [ b :..,,Boov ........ 910 91
....... Sttt It i ettt ettt I A U1 S A N N I 4 T es |35 TTTUTTUouoZ [[BM I N | -ueis pue egeuo,y, |T"T7TTTTTTTT g6l
......................... e I T T A I X S O D I I D S e 8 o I R I A R, {1
8¢ Tt S[BISAI g |[TTTTTTTT Ee T O e R I N L R N 9 T 69  (84-0%f |TTTTTmm opTTTTTl Q1 [ I ) e L G P 061
,,,,,,, SmmmsmmesssssesclmoessemsoSosoSSoTossons| o TTTTSS|TTITTTTIITNl gy TTTTTTITTTTTTITTTTTLOE |TTTTTTIGR [si-By |TTTTTTTTOPTTTTTY D |TTopTTT|TTTTTTTTTTTTTOP T T T )T T 681
Mo HHHH..M__.NM%%,M H..HH&_.Q%MN% ....... A e e I e e @ | T A B op-- Q1 o |ep 1 881
....... SR Ll R b bl et I > Rttt T SR i I SN el R I < Rt - o 7 SN < el N SN et I el ) e A2 1
S o L WO o | I T e e | T op| ar | o froprio e eep [ o
e I i R A AL T {3 SO e T A 99 [ S S op~"T" T o) TRUON | op T T 6T
....... 6 720 et U I SO A N 2 I O ¢ SO SR N | I O N I GO IO 4
...... > i TRt P i A R g R R ) S B ) R e e} R O - S DR -
.......... R ittt it B 9> ) B VRN R TTTTITTTTTYTTTTTT I ge T 990 9 TTtTttopTTTTT| T D TTopTTTTTTTTTTTTTTTOpPTTTT 81
ML
,,,,,,,,,,,,, TTTTURORAY, |TTTTTTegeuSeIN [T AL |TTTTTTI AL (T8 R I A . 2 R 7 4 I I e § D |7ouoN | -umi3 pUB AMBUOL | TTTTTTTTTTTTIST
............. e A I N0 72N I Attt - A I MO I S I A IO S T ¢ S e e A 4 (A I -1
.............. STTTOPTTTTTTTTTTTTRNRUBBIN |TT T L [T TN 08 TTTTTheTTTTITTTTTI L TTTTTTLEL 81 TTTTTTTTOPTT T 8N |77 ..y.!ll.‘oﬂ.ﬁm.w%& h 6LT
0z TTTTTITTTITTTTlLS [T gL 8¢ T op T s U “QUON | PO UIBAZ-98IBOY [T 8LT
R
[ A I [-1 S il I I S S R wun 1 1 aN [T -UeI3 pue 8YI[eUO,Y, |~ LLT
(17 i i g |70 o1 [ N Q100 . s ‘ojrue.I3
....................... O R A ¢] ¢ 9U1BI3-98.1800
oI g 88 [3i-ou ouoz eS| T B L e R 1
[010) S i I R S RN Al Rk £3079 )| PO N, I ‘agrueId
0g |l [ S I ouoz ep S| T P poureis-esivoy (T L1
...... ) RN U P [ S T R [ *9J1uRI3 pus
(1,4 o7 [I14 g1 3 (o 7o ) | R S IR RN & vohiisvdl sl S,
||||||||||||||||| W ERERRER] IF N J ERRREid IS & A Rl I 4 R el Rl I § --==--| oL $4-84 -------guoz :mgv Q1 QUON | SSIOUZ SpUS[qUIOH ||..E.H
-84 Hy..w\lmﬂmemh.sm_ /e 1ARg |77 LT LT 0 |TTTTTITTTT T L TTTTTLeL 2 S op "7 T ON Tttt op TTTTTTTTTTT LT
yogt | U S ) 24 L e 2 e e [ I R St S TN s I op e ot
L e e > e R R 3 S N A 0 |7 99 |2 S R op~Tr q1 ON |TTTTC “sstous ¢vzw5~.wlwo~m T TLT
....................................... TTttl AL T I> [TTTTTTi g |TTTTTTITTTT T et [T 09 % soestsceopottto) g [RTtTTTTIm-opot-o| -UBIS PUB OW[BUOL |TTTTTTTTTTT QLT
‘aj1uBI3
......................... Rl i I £ it A 0> 4 § TTTTTTUTTTITTTT | se R ] e1-31 TTTTTTTTTTTOPTTTTT| qrp |TTTTTTTT|TTop | poulIBAB-9SIBO {TTTTTTTTTTTTUEYT
‘UBI3 puB
............. i Rttt Rl Rt Rl il R I SN At AN A I - I I TR 1D 22 O ) Rl AL R Rt -1 T N =S G ) e (SR (0) < O A .11 ¢
B e e LN R R [ R N [ 09 S S op "~ II ON |77 TTTTTTTTTIOURRUOY, (T 291
............................................................ | > i 7 N 1 § LS9 (B84 TTTtTTTOPTTY 1T Rt ey ) il I ) VS R 0] §
*9TuRIS
pPouUIBIZ-9S1800
......................... IRl il I N B O R 14 TTTTYITTITTTLOOT Tl 0L ¥4-8¢ TTTTTTTOPTTT T TTTTTTTTITPWON] | PU®B 99I[BUO Y, |TTTTTTTTTTTTIGYT
3jIuBI3
............................................... AL [TV AL, [Tl GT [TTTTTTIRTTTTT TG [T 09 (W%t [T TTTTopTTTTY L g 9N |TTTTTT7| poulRiI8-98ABOD |TTTTTTTTTTUTROL
R [ MBI
\\\\\\ Slmmmmmmtetrteoeay | Tt TTTTTeIONd T TN I [TTTTTTITTTTTYTTTTON er TTTTTITTTTTTITTTTTT 06 |7 99 |M-B |TTTTTTTTTTOPTTTTT) g [ J e e e R -]
| S R L O R 1A0g B
pourBI3-08IB0D
M-8 T S[e)sA0 g |"TTTTT T [Awg | > |77 LT [\ N N or T 0L -84 D qr |t TTTOPTTT| PU®B . BI[BUO |TTTTTTTT TTTRIT
....... R e e I & S ¢ A e TTTTTITTTIITTYL LG TTTTTLSL 3 it ) il I+ G it i1 (+ 3, G e+ A I, 4]
‘9IuBI3
............. S[BISAR @ ["7TTTTTTTTRIMMBIN || AL [T AL || er Tt e el 08 [84-91¢ TTUTtTtTop Tt e |TTTTT TT)TTTTTTTT| peulRAZ-98ABOD |TTTTTTTTTTTTOOL
........................................ R G 7 R i A (4 R N e 4 T g¢e 51 TTTTTTTTTOPTTTC T N e T S 1 S
....... ittt Attt A B ¥ PR it N ¥ RN i O SN N ) RN SN R I 1 LS R+ Iieieied IS S bl Rl B G110 v BE1 1063 (0100105 = G R i1}
I A N B BN VR LT [ Y or T oL 8t 7T opTTTT T ON | yBUOY, |77 9T
....... | O . 1 I i LA e e il R e L1 et e SN BTN e - AN
T *9TURI3 pourBIs
-281I809 pus
....... I R e e e . T I 4 TTTTYYTTTTTT T 8 T 8L 84 TTTTTTTOPTUTT 1 ON [T777"77| sSIPU8 IPUB[QUIOH |7 TTTTTTIGGT
...... TITTTIITT I Tt T Y, T > T e T T T L Tttt eL (8t TTTTTTTTTTmun T a1 9N AN |TTTTTTTT 121
*SS19US opuUd[q
-WIOY PUB 9)1uBI3
............................................... ML T I TTTTlegg TTTTTTUTTTTTITTTTLST T8 [R¥ TTTTTTTTeODRDTTTTL g O |AUON |PoUTBIB-98IBO |"77 TG
.wu_ﬁm._w
............................................. £ 7 e A R L S D I M L O e I 1 TTTTTTTOPTYLL 1T ON |- T---|pouIBIB-9sIBOQ [TTTTTTTUgGl
..... e et S Il A R § e N ) § T 04 & TTTTTTTTTToOpTTTT 1 el el e ) A e 1 §
*39IuBIZ
pouIsiI3-as1809
L S[eIsAro g =TTt Aaeg |~ | I Rt N P (17 R R S T 99 [F-8{ pus E:MWQB ........... m%w
............................................. RV N R B R A R - R Tttt B
/I L5500 S IS Yy it A Mt Lo I I st i [ A ot L SRRSO SOy EORSOON
L O . X I . 6 R Y S N P A R 0 R % w ........ B S 72 IO it
R R I SN 72 i B T AR R B 14 Tt I8 (84911 TTToTTTTToTTTopTTTTUpTTTTTTTTTTTT 548




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

70

ouBIq
UIeISeMINI0S *(1 'ON
b N I speisdao g |~ [ A I =% ¢ |77 *r 2 R 9¢-g1| ¥9 7777 8 ¥ pue jgIjuLep ot Hnany
o2 TR S S[BISA0 G |~"TTTm T Tmawm“v ‘gousaq a1 27\ A I . op ~=*°| -10ddQ) 912
| S speIshaog (7Tt L (201710 I | > R [ (/-2 R R g |77 8Ly |51 1889U1I10N
‘SoyouRIq
............................................................. > |77TTTI 8T [Tt e | 8L | H$ mﬁwﬁsﬁﬁz
e
-swded 9gqre
..................... 1> |--TTUeupswmoy, T UCITTTTTTT e R I 7 J i bl i I 4 TN 0% -2 -z3aenb ‘pog
‘e8I
-8ad  zy1enb
-9JTPUB[IABI[D
= aed “grum ]
8 09 |77 03z | &2 [B13T90-14300g (o *
e et e : g
-3 |7 s Ny PR, : g
B-egq |77t > |- QI[OIOIIN -swdad z3renb al °N -roddo) gig
I8} -9]IpuUB[aABa[D
|- R S[eIsAI0 ¢ | -uB}-quUINO) O] LT [N 0 |TTTTTYITTTTTYVTTTTTT 8 |7T77C 69z | T ‘qred [enyua)
| S R steishaog | -7 YNZBUOIN
() |7-7T g 0> |~ zedo,
=¥ |TTTTTTTTTTTTTYT 1> |"7"" " regopldoT !
*9)7BuI '
-3ad  eqmypred
-z3ae0b-911q 8
L [BISA [ [T ST O il Rt R > i A e S 11 SO 99 (¥ ‘s1oduns [[ewg & "ON
.................. EELEN A I 1o 2o P i it I e N e L O e I *TU070%8 [BIIUS) oqiq _Aymamy
‘spud T aN [T RRRRth b h+] -1r0ddo) %12
.............................................................. [4 TTTTTUI8 TTTYYTTYITTTTI e Tl 61e | S8 Y3008 puB YION, .wm "ON
© |“steisho rereseg |--m-m-mtjAueg |mmmeo|meos|oee s > | o6 |- o |- we |0 | 0100V rr | anr leecemm| o o _Auny
o EEL et > |- QUIBWANO,J, |~~~ [ = o- > S S R B R 2t | o0z |1 | ouoz =st T N op 10ddo) giz
“(9 "ON
. exiq Ajumy
.................... T |77 TTeWEWNNOL, |TTTTT| A, [T AL |TTTTTTI 08 [Tt ¢ T U RL |¥e84 |TTopt| T ON |TTTTTTTT|TTTtTTTTop T .Snnwv [4¢4
‘(L "ON
eIy Ajumy
............................................. ML {TTTTTTL AL |TTTTTT ST T T L TTTTTTI8L (84 R+ i S | ON |TTTTTTtfrTTrrtrtmopttToo| -x0dd ) 112
(6 "ON
............. I B _ e e g _Ajpumy
........................... [ 7Tl 0g TTTRTTITTTTT|ITTTTTT 0% TTTTTIBRG: | T f,.il...wﬁzﬁﬂ T ON |TTTTTTT|tTTmmommtTtmreeptUoo| -x0dd ) 012
Apoq o .
............................................................ | 4 TTTRITTT T ot B IV 2 4 Em:wmwmﬁmwgwmm? qT 0 T *.Eowm_.w:%nﬂunﬂm a1 ﬁwf%&
...................................................... el el o |l o e e [Rest W10 Q110N -uea3 pauress-ourq | -10ddo) 602
....................................................... T T i 4 D e R L 7Tl 68 | & ...-.--.-I.PSOV T oN |- "o
............................................................ [ I I S e St Rt I T e I < 1 7T --euoz AL -ueI3 peureS-ourd |TTTTTTTTTTTUU80%
N I I KL TR ¥ [ A D Lo T [ S op~— " T L I oureUoy, |~TTTTT T 208
.................... B TTTITTT T U Lo A i A O Tl (e TTTTTTTTTTTjun T T J\\ S A ) 1 4
....... “TTrUs[egsAn g -zﬁ.wﬁaﬁ.goo N T 08 R i R )4 T 0% ¥ A2 e ) (R - |- B
................ AT |—--eayuuen 1 || tag |l 1> |l |l e ot e fsg -------auoz _Ekv 11 SUON | "SSIUS SPUR[qUIOH 502
................................................. WL T I> T o TTTTTRITTTTTITTTTTY) 68 D i 4 % TTtTTTTTTTOpTTTTt T AN |TTTTTTTT ..--..lllloﬂ.a.ly I 114
T
............................................................. 4 Tl Tt 0 T se (36 TTTTTTTTSTOPTTTTC| Ay |TTTTTUTR[TTTTTTUU| -uead POUTRIS-OUL |TTTTTTTTTTTTIE0
“ruBA3
peureas-our pug
.............................................................. T T 06 R e e ] i 22 -9 TTTTTTTTTTTOpPTTT T a1 “TToTTTTITTQUON | SSIOUS OPUSIqUAOH (TTTTTTTTTTTIIR0Z
LT BSAD T |~ g |- i P ﬁw ...... _2 ................ 8 | LL GRSt | TTTTTTTTT E1o1 0% O RS G e Il L O R 102
........................................... ToTTVTTTTOY T R 44 I D I B 5 4 TTTTI St 9 TTTTTTTTTTTTRI0D B B B T e e R T
............................................................. 1> |for |l o [ s (s e R U owﬁ 008
............................................................. > [7ofFog (Tl -me=sl g9 |53 |------opott| AQ |totttoo|tootooo| -wead pempuag-ourd |TTTTTTTTTTTTUg6I
2 S [eIsL p |--mm T S T S > | [ O e R A ge 7T 09 o, SR R op~~ 7" T I e L 861
| S S[BISAID ¢ |~ [Alg |77 N D > |77 [/ i A 8 |77 L L7 S jun T 7T TTOUON [TTTTTTTTTTUTRNBUO, |TTTTTTTTTTT 261
(ar) Jueosod [eI0ury (un) | Jued | (uyp) | Jwed | ("uyp) | pwed | (up) | 3uwed | (‘ur) | W0 | (Wyp) | IuLd
9218 10 Junowy : 9218 | -10g | 0218 | -10g | 3z | -0 { 0218 | ~10g | 0z1g | - | 971g | ~Iog
3001
() amjpnns A | gonge
rueisd oun} jony ade 01 uory adA T, (1 1)
S[RIOUTMT JOY10 JeuIsp ojAoosny | zrend ondean eyrmyeg | oseporderd | ot [BuLIUL s wopy | UV P
EOth | JO Jureu
PuB IBquInN
A3oeasuriy
Ayem8sd Joo1[[em

penurjuo)—sazgpwbad fo Aiboypiourpyy—0g a1dv],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

0]

......... 1818410 .&
“S[B1SAW FT

........ 1818410 T
......... 1e1s4m 1

........... op-- -
......... [8I1SAID T
........ S[BISAI ¢

R 01 AN

............. >

e omorg
“NEIUE)
-aNquIniop

“oIBIuUBy
~NquINioy
............ A1g

.......... op ot
........... jlecley

ALy
.... QUI[BULINO,],
......... MBI

.......... 9110141
>>>>>> 1JOUSBIA
..... aE_mEEeBW
........... 14eg
- 3UITBULIMO,T,
"~ 91O U3BI

JLIONYD
.ﬁzoiov
,,,,,,,,, oty

..... QUI[BULINO,T,

>>>>> suIBULIRO,T,

....... B
EERneIEF S A EEe
vvvvvv DN
i I § 7 R

....... 1L
..... - ag |
seeee| gy, e

ST

8

98-81| ¢1-01| 98¢
BRSO L2 N
SOOI S N
B I

0z
9T
ST

01
oF
0€
118

0

(08
ST

01

1o3dn

Y

04
99
LL

q¢
99

g9
9L

gL

@Ge

01449, 5Aq ¥
wo T TopTTTUT
¥ STTTTTTTTTTopTTtt
A op~=-+-
L M o op~To
-84 T opTTT
¥ R
| S op T°°T
oo Tttt op~-
¥4-84 [T op~o-
2o S R Jun

g |- mmoo
[ A QUOZ [[BA}
89 |0 spod ai10)
¥ TTSTSTTUQUOZ R M
“ur | opo-
| T R op~T-

S T Jung
(3 (A spod 81001
L7 kb AuozZ [[eM )
Z-1 ----mmgpod 9100
*IUOZ [[BM
‘Jrey yinog
“JU0Z [[BM

8 ‘JIBY YylioN
¥ T opTT-
[ T opTT
nA TTTTOOPTTTTC
I op "
¥ Tttt op "o
55 i T [
¥6-6¢ T TopToot
|2 T op==--
| S opTTTr
b2 S R op~TTo-
43 TTTTtTTTTTTop T
2% 2 S op™~T
81

9

¥i-84

L¢ o 2 I A0
«wm TTTTTTTTauoz H—‘mav
S op T
P48 |TooTTTon op--
2 2 A cp~TC
84 TTTTTTTTOPTTTTT
L op~--
% S Rkt op~---
A S opTTTT
[ S . opT
|3 S op~-
L op T
8¢ 7T op=-To-
4 op~"TT
8- I jun 1

9g01dn s "% ordq,

T

AQ

N

9N

BN

‘go3dne

311
-uel3 pourels-oury
‘ojueId
psurei3-auy pue
SSIUS ApUIQUIOH

emsessoigp toe-
“sS1ous8 IPUIqUICH
R SU[BUO],
“SSTOUS ApUS[QUIOTT
‘‘‘‘‘‘‘‘‘‘‘ op -
uuuuuu TIoTdRuog,

sspud IpuUIqUIOT]

*3TuBIg
Pu® 9)1[BUO]
‘SSIOUS 9PUS[Y ULOTL

L
-UBI3 PIUTRIS-IULY
~TTIYTURLS DISSISUY)
.............. op-----
$ST9U3 apUSfqUIOH
..... e
2
-ueld psurri-ourg
‘3 uesd psurerd
-3S1BOD DUB AUl
o
-ue1d psureid-oulyg
“sspud apuUI[qUIOH
N
-uBa3 poulrid-ourg

ST AENO,T,
"1

-UBI3 PUB JJI[BUO,T,

............ NI[BUOT,

‘9}I[BUO] PUB 9)1
-uBI3 pouBLI-aUL

.............. op-----
"SS[aus apud[q
-0y  pue
-UBIL3 pPauretd-surg
*SSIOUS 9puUd(Y
-uloy pu® 911
-uB4d pouress-ourg
)
ﬁ.:fw pauyeig-sur
op-----
*OMuBIS 918
-Sjous poursid our
TTTITTTITTUPMdA0)
} o
-uBad pouredd-oury
.............. op~---
‘ayuead
paureId-as180Q)
‘sspoud 9apua[q
-ul0y pu®B 991
-uBa3d poured-aurg

o)
-ue1d poureid-aurg

*ONPUBPABIO 2

Ve
pue yg Aju
-njloddQ) 0¢z

(8 "ON
NI Ayungy
-10ddQ) 812

(I 0N
I Anungy
-10ddo) L1z



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

72

Tttty TTTeTTeeTTT D | S (1] S e T 98 919 - I0A%] [[BM1000
T N R NN S U P O PO T4 qQ1 o ANIBUOY, """ 77777 %63
: T B 0 R I R ge |77 g ¥ mes-3uidue g o
on
TooTTe N L |TTTTTT > |77 ¢g R i 03 TR ge 5¢ Tt pun [ T [0 N -uvid paureas-ourq |TTvTTTUUCC 16¢
........ JIZBUOIN
1189
-UB-IqUIN[OD(|="" 7T LY [TTTTTT r |77 {172 e (44 ST L8 Ye " 10k [[BM1000
.......... 1301 ‘ruei3 pue
“H.“mmw_wﬁwwm%v ....... L TTTTT > |7 [ A A [ 14 97 TTT A MW_%U QT |7TTTTTTT|TRUON | SSIOUS ApURfqUIOH |TTTTTTTTTTT ~7062
I
..... mr.ﬂmmgwwwm T T R TR et Y I R O 4 TTtttUl el |31 em-3urdus g
..... 1[BUIINO ],
I8
RSz (e R0o 141 (10 1 1 i A A - e I ¢+ S R 4 TTTTTTI09g [BtY (T 910
RRRiihl) AW (1% § T N | op-----| et -~ 683
STUTToulBWANOg, |TTTTTT L |TTTTTT | S 0g Ty £-C 44 TTTTL Eb (41 TTTTTTTIUOZ [[BM
| S S[BISAMO § ("7 2257 O il R R > |7 or D e B S O 09z | & T 210 , oN || Op =l
B 1818430 T |-----eup[euLmoy, |~-=- " > |- 7 |cloeg |l e | ¢ M | 2u0Z [[BAA I N P 882
D e L |TTTTTT 7 R 1) § R [*] S GL )5 S Rk op™ -t QT |TTT7TT Tttt -|"sswoud epudrquIoy |TTTTTTT TTTIST
IO .0 7B | i A i R ez 7777 44 [3 S op—~ 7 T D A cTTrTTTTTTTT [0 Bl 982
ettt 1> 7Ty T ) SE N ¢1 TTVBOLT BBt T op T T 0 TTopTTTiTTTTT [V j4:14
I
IR Rk it i I 7 il it i g |t g |77 oL |31 ST op—--t| 1 |7 “TOUCN | -uB1d pouyead-ourg [ Rt 4
L 1838410 T B G5t O I > | > A e I L 09 %%t T op-TTTe T L R L ] “€8%
................. QOBLY, |TTTTTTTTITOMRONY (TTTTTTI AL | CTTTTTH ML, (TTTTT | ST TTTTRlTTTTT T 08 Tttt 99 " R ) it ¢ (5 SO it A A ) ¢ Bt AR <" 4
{84 |"---Ts[eysAIog [Tttt [Apg (- L 77T AL |TTTTTT 1 S D N (1] S gL 8 |7 L R S T (2] e A “TTI8E
e HHH...M.M@M«ME Huv..m....oﬁﬁmz ....... LT > |7 ] SU A (1 S L ynun 1 T Tttt Tt oI (1) 082
MW\ 1838410 T @ HEW;E%V R ™ V¥ |1 Ttetttlee || og [v-8{|oe |& | 8100
8494 . £ S Rl *|"sspu3 spwerquIoy (T TS 628
a4 . - ....,.mﬁpoﬂmm ....... N R I > R [(7Z0 i N ST T 99 ¥ TTTTTTTou0z [I1BM
""""" M e e N e 4 T L2 R T e TTTTLS ¥ TTTTTTTTTTTHIUm T it ] * el R *) ¢ il I -7 4
...... T TTTTL ST TTTTTTITTTTTTITTTTTT ve Tt 08 4 ....I....?wncow dj1usi3d pus
..... N e e e e i Tt 08 TR T 8 R -84 TTTTTTTIU0Z [IBM, I 0 “TT0pTT7| SS[OUS APUSIQUIOH | TTTTTTTTUTTLLG
.................... Y e e Tttt mm TITTTTTITTTTT) ¢ T WL ¥ -yll..mwwmﬁﬁda QT {7777 TTTITRUON |TTTTTTTTTTTTTOPp TTT|TTTTTTTTTITTYLE
........................................................... I Rahhl Rl neieleieied It I AN Rt I £ 4 Tmeetes EX0}e) RS PPN F U U P
SO NOONDOURORS Mo Mo st novoott [ A - oo st pt - it . Hu....,@mﬁww% i ° o
6
A e B > | (O [T A A I R I ¢ B )41 “raofe[ :ﬁmmﬂmv a1 R R R B 2
2 Q0B |7 R A el RN N 1> | [T e T |08 |%-%4 | 9% | :wk.wﬁw usH
“““““““““““““““““ e e I A R = S I R e R4 TTTTTTLOF g TTTTTTspod ea0) B 1) ¢ L] LTIy S GRUPRSEY AU
.................................... i R I & 7 el I seemesigr |TlTol 8 il BTV |- ..“.,.wco:ﬁ.sv I op op €2
R A NS > > |7 T D N e L S op T A 77777 R0D T TSSIOUS 9PUIqUIOY | TTTTTT T (954
I D S I RO | = G || [ 2 o it T jun | 6 D S R 111 (1 () 7 jv44
T ek T e I e L ey I g T I8 o mm%:_xigm_
©)] 1898440 T [Adag 1| 1> 4 4 0g 44 9 hobﬁ.wwwwws a  |--------|-euoN |-ss1oug spuequioy |vvTe-t-- -0z
............................................................. I Tl og i I e I 74 T vb -%¢ [em-3urdus g
ay
i R e R BRI - [ I 14 TTTTTTI 19 A TTETeTee op~--- T N [TT77T -7-| -umid poupeas-ourg | "69¢
?ruLad
pougid-ouy pus
....................................... i Rt Sl Attt 15 = el IS el il I i X L R 1 N |T7777777| SSIRUS 9pURQUIOYY |TTTTTTTTTTUTURYg
.................. N T I e I ISP TTTTTTITTTTTTITTTTTT| o8 T 38 b3 TTTTTTTTTTTea0p A B et I e
............................. .-.,..«W.MMWM.? el BRF § PR el I R 4 Rl il il B3 - 69 -84 R (171 :.PSV 40 °N SS[U3 IPUSIqUIOE 92
41 .
...... SetttIegsAR T | -UBSIQUIn[OY) (TTUUTTU|TTTTIT|TTTTTNL I |ttt |TTTTTT|TTTTTU|TTTTUi6g |TTTTTTGR | g1 |TTTTTTTTTUCrede) SN S S IO
il S et It fuiniated ittt N N A 1> |=="log |~ il e o1 |- mn 122 E)i (174 :m.SV T °N uesd pIurels-ouly 992
...................................... I N T4 D N AL TTTTTTL VY T TTTTTTTTTTTTRI0) mmm e | e e ceeaseamoan
............................. R e I & T Ak _W B I R e Rt I ------l e NMLK =TT tTe9UOZ [[B AL T 9N SS1oUd IPUSIqUIOH. 1444
.................... et S A R I ¢ I 4 TTTTRITTTTTTYYTTTTTTL 8 T 8L TTrTTTTopTTTTt T I i A ) ¢ S A 41
g i1
Rt Bttt Rl R TTTTTRI> |t 0 |yttt (1 et [T - (6] Junieiuid I | G k] -ueid pourvad-aury |~ R4
.................... Rl i e I N A e & e 4 Tttt TTTTTIL et T EL -84 TTTTTTTTTTThum | T N |"7777777|SSIUS 9PUS[QUIOF | TTTTTTTTUTIZYR
(ur) Juedsed [eIeTIY (ur) | qued | (up) | qued | (‘ur) | jusd | (‘ur) | qued | (‘ur) | jued | (‘ur) | Jusd
9718 J0 Junomy 9718 | -1 J | 971§ | -10g | 971§ | -10d | 9718 | -19g | 0z1S | -10d | 9718 | -1
001 .
- (‘up olm ) es
1ONIYS uope .
S[eIPUI 190 PpwIvD aqraoosnyy | zaaend %MMM.MV onuleg | 9sBRoISeld ww%w [BuIRguUY adeys :.%u -1V ad4y, oamﬁw%ea
) -8y J0 owreu
Pr— put Bqun N
3o g H00I [[eMA

penunuo)—sapynwbad fo fbopiaurpy—0g 414v],



73

“a11pURRATI] ¢

TABLE 20)
PEGMATITES (

TICS OF THE

CHARACTERIS

T mwm
........... -
TopTtttt BN | g T -
914 e 1 aN ERRRRET SRR L
S o - op T .
................ - é S wmrmm TTTTTTTTTTTuUNn q1 0 T DA |
|||||||||||||||| i B «wmlm\A -...rnruxnnlahoo wz - - .»v.n‘.rnuuw‘unlxuw@mm
‘‘‘‘‘‘‘‘‘‘‘‘‘ & e -y ¢ ¥ T on T B B
..... e S m R P R I I T R
....... EEE Lo A e @ | G-p  |TTTTTTopTT B! N it S
.; ...... mv—m“.um%oh.;m. ......................... AV ...... ; - MM .................. MM - MM u Iwm o e} “TOUON mm:wﬂw m@ﬁwﬁﬂﬁmwm ............ e
.......... =t ~ - o B U S s TPUON | SSI9U3 apudf —
....... . [ il - B opTTTTT & : b
....... ; . ~ : : - « DR 2 STt 9 53 H
....... il SR I g g g e
= SRR s o m . - TOU3 SPUSIqUIO (-~~~ ~"T -
= i B B N S O R 11 owé _euoN lm.m.:,..b.oaza%%ﬁ vee
- m E Mwm\a .......... - S -uerd peurels-oulg .-HHHHHAWMM
1 ol i o el v . 7§
llllllll ; :!\xlnHlVl T QZ o ., M QS\SMM e
T . : - ; *,M e - S . .wNWﬁ%uﬁnﬁwﬁE:oB - 0ee
RGN S ge |77 ¥ (¥ e o N - -
::::::: «A - o et An::»‘vul.u.oU\»HHH SRR, <
............ 9 w opTTTTh 97 N S R —
............... O.muv.rll aN == B PO SN I "
R T« S o TN | o =
......... : o - I IR S A0 oN [Tt S S —
.......... § 0 : ik i SRR S AQ aN B IOt o
.... - & e 1 I B > o |
...... = ¥ | op ELO S S
e g B S S A - -
...... S R Do e S -----=ou0z :&L 40 o | -ssous apama
............ el . )| 40| O —
S o L R— Ll e - Emo P S —
S B *9uo! 1 |
...... e 93Ul B I
...... | eserpemioest Bl T
SRt sy wm mw ....... w@%ﬂ:,B, q71 w% ........ .mwwomm.mmm.mmww%@ .............. i
: St — BRI RN [ O L I L S E R &
o s | i OM SRR N wm ...... W% | a-.w::~ a1 N | . b :
............. e m = e s ; e i liili,.EoOv a oN R
““““ e e ; - mm S R N ge |7 I «,L, i ouo e e
= - = B T O T R el I ol i’
.................................. : e S S 1 i e
........................ w - ww . ma B B BT 0 “TeuoN | -uwid pue Nﬁﬁﬂw&
| e e ) " ues3 pue | o
- o L . B R I g o N R mmwogw . -M“m
..... e Mg L e ON (Tt -..-rmmazmoﬁnx,@
........................................... Wl TItioptTl a0 wﬂ
.............. - B TR |t et U ¢
P A RN - (R 2 I rd A e . i
1o P U o N ) N A A : N e o
L e L e % ) i 123 e Jun T [ oﬁ
R T 0 | ors [ - SN E " ~~JoA®[ [J[em}o0] SV -
...... .HHHHHWWMm% t:-wﬂwﬁﬁ.ﬁw,%w ] T “ I B 2 N mm;Am. o Mw SN o5 qu.mmwamm ; S "
.............. mﬁumh.sm. ——— UGB R B L = I N 114 o S «m ,H‘G.:,F...EM%W : | .Mwbmaﬂu%wﬁon
...... ] — e o B -=-----auoz [ [
..................... e w« B b By 1301 ¢ § ar AN |ttt P BN
S e i - ol A O e (1S I I3 A 3 B ! R B ey
.................................. | e . M1 T R0AR 9SOM oN | s cdﬁnﬁw
.............. = ) e Al 15eq 1 pouIS-ong N
- e L , R &) . "
................. wcamml,w .:-.w.dwa_mwmnﬁ N g - , -t q mm-..wm..ll - ¥ 175} ooy | e o e
........... y = IO | T . i
{7 S[838410 momafl | e | ] . o =y . :
,,,,,,,, 08 / 2 1o
...... : gl TR %5: o} aN
...... T 08 8¢ o - o
................. 0 S e TTTTTTUIUOZ [[em
JRSUINN U (Ot |1 ) B [Vt L lic oN T
,,,,,,,,,, o mH B Do R ¥ A e | aN T e .HHHH...-‘%N
..... - - « , 3 S BIqUIOH |-
yyyyyy e o = " W e Q‘WH om mmmees mmaum%%wmmﬂﬂza o
.................. gl L R e i b et
ool H o 14 g0 T U0z :ﬁxsv R A il i N
rrrrrrrrrrrrrrrr ¢ R aA TTTTTiun J9Ud) S |
N e B e 8| .wmrm qines T ON T v :.HHHHH,MMM
............. o .w@.@:ﬁmmy, o N SR S
e e e [ ey . “ssous opwr wwor |
ISR S N - m~ ,,,,,, 99 8t Ty D300\ o -
............ e S mm ww TTTTTTTou0Z (1B
P - o ;
................. 4 L



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

74

............................................................. | > A R T R 2 ) TTTTTTTTTTopTTtTL AQ N
T e . L e e e — e By oL | N
||||||||||||||||| T, I 101} It Dl R bl It Al Tt I TTETTTTTETeT P [
............................................... B R R I A R B B e R - AL Y 5 S EEREE R 1 :ﬁob a1z 0 op SNTBUOL 168¢
o1
A o O 60 5: o > | > T [ A e A S (1 S [} S T op=T- s SN A TTTOpTTT| -UBI3 PUB SBUO, | CTTTTTTTTTTN 068
............................................................ A2 i T e e s I O S B ¢ § O | 7770pTTT|TTTTTTTTTTRNBUOJ, (TTTTTTTTTTTT6ge
................................................. I> |77TTY|TTTTTYTTTTTTIGY T T 0L T 9L (3 TTTTRTITTITOPTTUCCL T TTTTTITT|TTopTT T ngp T ot gge
*9IuBI3
................................................. | S R e i L S I e e A e K ) TTTTtTTtTtTopTttttf T TTTTTTTTITBUON | POUTBIS-9SIBOQ (TTTTTTTTTToUige
e -..::..M?M. .......... LT > 77T (V20 R 8 |TTT77C gL |3t T op~~°C T )OS i L4 il 98¢
% TTTTTTUS[RISANO g | -UBY-83IqUEIN|O) | 7T T T A (12 ge | e |7 L 89 [Tttt opTTTTt 1 L] S i opTTT| T ¢8e
.................. POBLL, (T 7T o0t
4 S |G R O B [Arg == > | > | 2 St ! DO A 09 |%-H a1 [N ] op™-="-
.................. Q0BT |TTTTTTTTTRUUB |TTTTTTT| IS |TTTTTT IS |TTTTTTIQOg | TTTTTTTTTTTITTR TN 6y |t g9 148 q1 T e I I
o |t S[eyshpo y (-7 14mg |*77 7 > |77 > (7T [ i I [ S oL W% q1 L e op T
................................................ N e T A e A e e e L O e T ON (TTTTTTTr|TTTTTTTTeTopT
................................................. WY (TTTTTY|TTTT T 06 | T gy [T 89 (M R O I s § 7 e I (1o (N
3TuUBIS pouUTBIZ
2 (N [BISAW | -7 (3 SR N > |7 > |\ A e R T gL | TTTTTTeopTTtTe T N |t -ouy puB Ieuo,
1 S S[BISAI 6 (77T [ L S > (T [ i R [ [ S op-TTo T LT O e [
i IR o [Areg |~"-" " EA > |0 [\ S I [\ S [ L opT-TT- 1 LT O e op -
............................................... AL I ot ee i os T i\ S I SO S
................................................. R e B > I D Dt U L S e BV s q1 L s A ) 2
............................................................. "1, R e I 4 T TN i I
................................................ > |7 I e e A e B S s T LT e ) S
................................................. AL T T e e L e T LT e )
................................................ > 7T IR Dt It I L S I I ¢ T o3 i L O B )
..................... R e BN R I O S L S S A I s T B S e I ¢ /i
................................................. L I e e -t e - 5 T L e S )
................................................ ML [TTTTT A N e R B TtleL 3t q1 T i T ) S
L A [eIs&r0 § =" TT T (o A A I A D e A 8¢ |%-% q1 LT O e op-T-
|5 S s[egsdi g |~""mm op~TTTTtTTT > |t [ S K i S I gL (b1-81 qT LN O D opTC
L S 1BISAID | |~ [ S IR i I - i 2 i I S 0 | 09 ¥ o LT e opT----
-84 |TTTT S[BISAm o |77 op-=ToTtTT LU > | [ e e g | 0§ %% |TTTTTTTToptTTTe T L e op--T-
L7 S[EISAD Y |~TTtttTe 1Awg |~""mm LA > |7 [ i e [ ¢ % Tt op=-T-- q1 [N e op=--
............................................... AV i S~ At - A A A Ot 5 £ S I I 14 Joep ON |[IIIIiIiiIop
................................................ ALO|TTTL Y TTTTTT| g8 [Tttihlmtlee |TTTTTTL SR B T TTTopTT | QT AN |TTTTTTTTTTTTTTT T e BUOL,
[ [eSAI0 Y |"7T T wamv ‘ojjueid
.................. 0L |~Ttremorg |t Ay, v A [l e |l ow || e (W sooetteemeQpTTTTt| AL |TTTTTTTT|TPUON | peureI8-osIvo) |TTTTTTTTTTTTOOE
‘nrel
A Ry (e o ¢ .:3.35&250“ ....... LT | 0g [T 0g |7 09 M T op--Tt T 270 S il Op==T|T T 69¢
| S R SBISAIR F |77 g . B
b2 T N RS X O 1&g |==7="" AL T £ [ i N o«V ...... 09 |% P D ﬁaﬁ: T LT “SS[OUS SPUAUIOH |*T 7T 8¢
......................................................................... [111) S A A AN N § I TTTTTTTTTTTTRI0) [T D R S
........................................................................ o e T e T e [ ey T | N anreuog, 15
-8 | s[egskao g |~ 1Arg
.................. OP~=~~7| """ RPUSBW [T AL |TTTTTT ML, T 08 | TTTTT T g T 99 [ M ER 1) i B 0 § LT et e ¢
cTTTTToTTTTT T BLY, |77 Catulyesy _ - _
................................................. “LL 4 R L e A D T I8 2 S S S 4 ¢ 0 B S o S D
.................. () L - it I NG 7 it N 72 Attt 11 S st Attt Sttt 11 S i V2 | 5 R I e S Fo T L T I S I £
................. EALEN /N 5 TeTo ¢< O R S A AR e 1 - I I R I I O 4 Rl U B § 0o |TopTt ..-.,.:..:..cw.a.... TThTTTTTTTege
"
.................... > om% T AL |TTTTTTV KL T e Tl o (T 99 [BSE [TTTTTTTTTTTORTTTTT) QT |TTTTTTTT|TRUON | -uBIS puB egI[BuO,, |TTTTTTTTTTTTIgge
.................. op=-7| " reqpeuseN .- . R SRR PR [,
................ 061, .:.::,.Ezoﬁv L LA V4 1 g9 |3t op o ¢ eQruBinH 198
‘a1
..................... > |TTTTTTTeeuSBN | TTTTTTTI ML |TTTTTT AL, ITTTTTTI 08 | TTTTTTITTTTT TG |TTTTTT| g9 (B8 |TTTTTTTTTTOpTTTT AN |T777TT7T| -uBI3 puB AYI[BUOT, |*TTTTTTTTTTTTgge
................................................. R s e e 3 TTloy (% ) B 3 e A L DO 1
................... > A A RS N A A e B 4 TTTTTLOS |%¥ TTTTTTTTOPTTTTT] g1 AN |7 o/ R i+ 4
N\r ........ mmwmmw M ........... Ay |77 AT AL T 0g |t g |7 09 ¥ [T op~-T° Q1 AN T[T AN[BUO,J, [*777 T 3¢
...... L= i . St A it 1 S O 15+ O 1 -+ T Dt 2 it T S ittt M) it S °d S I | £ -
...... L e I A 1 S e I T (T ) S B ¢ D |TRUON T 0p T e
.................................................. AL |TTTTTL AL (TR0 |ttt 98 || 9¢ 0 (M8 T T T ON 77777777 -UuBIS PUB OY[BUO, |TTTTTTTTTTTTURRE
(un) Judored 210Ul (un) | jusd | (up) | Jued | (uy) | JUed | (‘ul) | Jued | (‘uy) | Jued | (‘um) | qued
9218 10 Junowy f LAt 9218 | -10g | 9218 | -10g | 9218 | -18g | 9218 | -©J | 928 | -lad | 9ZIg | -]
3001
(un 2an3onaIs M4 | gope
ruBIs amj odegg | o3 | U odAJ, 1)
s[BIOUIW 19Y3Q jouiBy) ITACOSOA z3180d) orqdern oNyMeg | 9sy[porde[d Xa, it oy I9)[V mﬁawsnwa
-e[PYy JO swrsu
puB IequIn N
A30r8I0UTIA -
ryemdod 201 [[B M

ponuyuo)—sayvubad fo fiboppiaurpyy — (g TILV ],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

“ONPUB[AABID) ¢

e ) 4 e T R R | ON TTTTTTnmeeme T (o O 14
St U IO B jor |1 Dosopto| g I S Y DL Ol A 44
SR M e T I T S op -t T oN || DL SO NN TR
.................. I e O 4 Iioptl N
...... T2 L 81 a4 ¥ L T ON
R e e 84 ¢e |8 S N § oN
................. T (% 0§ (¥ TTTTTTetTttopTttttp ON
................ [ R T I 1 oN
...... 44 wm?m .....--..-.awnwﬁ T aN
wwwwww 14 it - X € O
...... R I o |7l e |H ...-...oﬂS%B I N
............ ceeeeler ttlze M .-a&s Trem3004
. h@hﬂ AQ 2\ e o) 0 Il R {1 4 4
............ 141 [1}:2 I 4 e :«3-w=~wﬂd
¥ |7 S[e)sAI0 g |"" T g |-ttt > [TTtttlog |ttt i 1 G [ 1 ToTmmmTTTR op™TTT T ON
¥ R St I (< e e > |77 ee 9 T |34 9 |7 e aN
ot T op | op | av ,,,,, tae 8 wm 81 mv m T 9N
1 . S T [ABg {77777 N > |77 RE 1 e R T
b I ] e > | [0 3 i A e S 84 9 |7 v T °N
....... [l Bietehleeleil el i el 1 O e I e ) et I N I ¢ :-s%:EESJ
*19A%[ T SN
R 1175 0% T ki op--"- Rt A M 4 il I3 SR it i gg  |TTTTTT o |1 [1em-3UIBueH
9 |77t —Em?o 1 Breg |- ¥ e |7 e R e e - T ¥s | S Jjun 1 T oN
....... ettt ittt el el et I SN el IS e el il e e S I 1 ---SQ:EESJ
104w T 0
2SN ' op-=To|TTT I L ge | Ty [ . W 184 -3UISUGE
AR [BISA10 1 |77 op-TTT|TT Tt T SR ge |0 B 4 81 z9 M ...Bza:—aww»mmoh
o ¢ it JROSRERp Y P [P P,
s S Tt 900 [T () S I AL | ¥ lee [T e i L2 % |2 [em-suBusg(| 1 °N op 254
4 I [ | ZECT: o i N N R N I R T o6 (81 T"7"-ouoz 1plog
............. e el e i it A N /20 Inninieiied A2 SN nieinieiiel el ettt - S il A1 B (2 S A S R SN ¢ :ano,mV
Y q1 ON |7ttt R ) R
T TTTTTTTTTTTRO0> |TT T R V-0 -1 g o > [T [+ i . L 2 I 0g 4 nea-suguey)| (o
e i et S I RN R [ e 4 0z %> |s¢ [ A0 S0 S I L
R R e STt i e > T () I i 8 [ O oL |4 T ON |TITTTTTTTTTTmmtroptT
S S[BysA0 g |* T BwRg |-t I> | g |~ TTTTYTTTTTIORF |TTTTTT 0g T T AN |TTTTTT T op~""""
SRS S D ) MU U v I g8 I v % o mm @m m wm P ..HHH:..‘..mw .....
.................. R e B R i “opTToo
.......... g [Tt g T er T 09 (| T ON  |TTTTTTTT| T sspu3 opwquIoH
....anmhzﬂdﬂ
B 104 G108 (1 ¢Tolo (o] | PRIV PRI I (RSO [P [V [ PSRN (S SRS ) Ere— cemeemu———— p——.
‘‘‘‘‘‘‘ 09 0z | ¥ op
oyroprdoat
........ SHOBTIA T ON [Tt Treneuoy, | (Boozed) YER
.................. bttt et et el i 2 e A I e e L S K TTmTetTTTTTI8I100)
...... a1 (92200 CTo I S e i 1T S I At A IS A K- X L4 TTTITTTemoz [IBM I e,
..................................... | S 11 S it S IO 5 6y % TTomeeeequny | T N SSIOUS 0PUS[qUIOH €ay
.............. m et 8 oy TTTTITTITTTTTT| @ etlog Bt -~ 1049 1[6 4300
......... 911edy (1°ON
........ OB (|~~~ """~ 7|~ g STttt e T 18 3 TTTjun [enue) T P I 2
S QT N MIBuo], | JNEN-USH) &TH
*aedef
.................. B e B ] B (P S B I e ] B I, J Rl I A ¥ (184 -3 i3usy (50N
...... ] i I < N 74 RSk +) bt IS | ON |-TTTmTt|TITrTTrTT —mopttoot| mey-ued) 166
W | Smssng I MM NM Huunw.mwunu ,mh wm o HHHHH..HNWHHH I mw
w\“@\m ......... [BISAIQ [ [T7777TTITIIOPTIS TSI T g (Tt T e 7T Hm wm ........ ..dwns 1 T N [TTTTTTTT B U A 1 (4
22 S RS A ) iatututet ettt it il A SN il I8 T it R I = J X 2N o ¢ T 20 ) R R P T T SN PEP PP -
¥ |t DL T I Gl e o SRl Intetuieteiel eieieiebel ieteietel I SN ebeteel 7 e i o B ¢ | qg  |8% === ==-QUOZ [[EM T N o ..----.-:-.S«
¥ .-“-.:.mHEm&ov ................. ge T g9 8¢ TTTTTTTTTTTOPTTTT T SN |\TTTTT Ty op . 9Ty
N I A R 8 T 48 I TTTTTTTopTT T T N fTTTTT L op~""" s L4
Tt TTTmmTm W .................. ww MN «.m. Tt ---uwa ﬁv T IN op 454
R I GO0> |7 TTTTTTtUHAmg [T > |Thow T ITTTTTRET BR[|l et {9 T ) cmm—mee- e, B
FER SR L' Y PR &coiq < U AR MO MR I 2= R 1L I DRI AN LA ISR -1 S - S .- T N op eTy
£0 g el |81 9U0Z [[BM
R T R or s 51 g oE R L 8 N [T “SSIUS 9PUS[qUIO |77 (414
...... ST Tt 01 | 8 e DL ]
.................. memes et el Sl ekl I I wm -------uoz =§L T N ey
Ehh il I e e e I > T it ¢ S At ¥ [<2 A A —¥ TETTTITTTTTTRI0) B U
mmmmes S S ety el Rt Rl Mt I S A A NS R L I R U0z :&L T ON o
....... TTITTmmmmeeeee s e e e D e N ] . T 5 S e S NN
I T R O e e L > I LT A A (1) S 09 5 R qT N op~~"" 80%
R 0 |TTT7T 09 ¥ | op~~ " T 9N
................... (1S A 15 N (1 S e 9N
Tt TTTETTmmem e ¢ R ¥ L e 8 ON
I Bttt Attt Initnd I % PR At I 0 Ittt I "N (il I I 0g i ¥ ToommT TopTTTTT T 9N
,,,,,, S s I T i ) Toprl 1 N
I N St il A N 72N ettt ISP /N Ieiaininiet "3 G B B [ 20 R o |F TTTeTTetTTopTTTT 1 N
B e e R e e L e R 2 A R op---- 9| oeN
.............................. 1> |77 0T R R A N ¥ TTTRTTTTTTOPTTTTY T ON
....................... - e I i e e 1 I i R § ON
............. 4 L i Nlﬁ TTTTTTTTTTTOpPTTTTT 1 N
............................ IR 72 i ¥4 g -84 R T N
| S (1) S e A (U m..ﬁ\ 4R R 6 § IN
e |7 [ i R 61 32 S R op~—T| 1T ON
[ [+ e e P ¥ R R aI ON




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

76

(9 "ON
.............................................................................................................. ayIq Aqied
T op 9g 8 E3 (70 ) | A P e
% B (/1) o0 I EE R SNOMTY |- > | > |- I3 S R R EE o | mwa A auoz :x%v T N SSIOUS BPUO[QUIOH | UMOIE)  Y§F
.......................................................................... g6 |TTTTTCITTTTTITT| ¢ el il T T A (Y G LN Emuw@o (5 rON
3100 .

o |rmmemeegrmskI0 @ |-cmomemmmme1R106 |mmm-ee|mmmmee|mee - SR RSN o U P P P --op---| ‘MlUOs 11014 pue I Aqiq
(A3 S[eIsA10 ¢ Ay 1, 01 08 0T | 9832 Mwm» hwmﬁwmm 1 0 OP™"| ssrous opudqUION | umoig) g
............................. DO et I O il I > il I TTTTTr|TTtTTTITTTTlOT (T 28 (34 pue  wioyjinog
....................... £ |77 7" Teueuanog,

R LT ayropide]
LS S[eISA0 .me—%%m ....... > |- N ge ||| T | e | ¢  |""a100 pud yjnog
................ [Bs410 T | -ue3-331qUUNoD
.................. soeL], t..::&:E%E ‘(g
..................... 1> | 7T zedog, “3u0Z 'ON (AqHQ
..................... 1es . oD [~ e gy nm e
IR RS- aersharg | e I O T e e R A e |r-s | ‘pue uyjnog(l YT | O TP opTTTT| umoId)  e¥
....................... g | 7T TrelnoIg
R R ¢ :..HEEE&MQE
................ {1840 1 wﬁmwwﬁ P Iy e I S e I S e A 12 e LS = 19 iy LR AN
8% | LS 7edoy, -(@'ON £q10
..................... > [-orrzedog, |ttt 1> |ttt o Rkl Rl el I bl B<') TTTTTTTITTTT000) S~ S (6-ON Aqo(L
....................... T |----------emorg |-------| 1S |- T A R ety PR FRRIEN R - .,,Mnx :.:..cGS:ESV 1 O op op umoldg) €9¥
............................ ‘0313
.................. (4 yl.‘wﬁﬁﬁaoﬁv et o> |t aL, |l 8 il il At il fniinteteied I s BN 74 -swdad 9)1y(L
eI _mord ‘1948[ 11BMI00y]
o S N Xl MO ol “xakuy
(GOl I LS zedo,L, J D RV SR NSNUUU ISR VSN FRSRIN N S zed0)-091]
-1 o1 ay1jopidory agl-54| 1 01-1 | ¢§ -t €34 | 9T | 9 -opids-o31pue]
..................... 1> |~~~ eurfeuLInog, -)AB0[0-Z]1BNY)
& |7t 1BISAIO T [Tt 1A10g’
o | g | zedo, “19K%8[ N1
ouit A% I §e0 | ELH OIS 16 | il e R e (') S il I A Tl eve |1 -ewdad {010
8> -1 -a91oprdoy
-gg> T oF |TTT apropidog
[ S[eysfao g --o-t T 3zma< .
8% |-t kO e 2ROl e ol demmeea]l e e e e e REFCIEITN
o > or W | ¢F ﬁ.ovaﬁ - oA “
o S Ak ST | -oprdo[ pealn) .
SSAN Y B pvasscl NN F A SO U B IR S O i ] “pod zyaemb Y I op-ere-| i Asaod
fad S oprdary oL e | V2 [EA-3UISuBH a1 0 N 1Y q) gev
— aod .mfmﬁw
ghqg |-- 1o |- g\ (R D N A R ded zilen
O |t s0RLY, |~ °" .:EEE:OBV ot 0c oy 0g | a1 ‘m%&w S ,_owﬁ
[em-3uisusH
.................. QBLI, |"""""TTTTIjyRIed
.................. Q0BILI, |~~~ T TTojrIonf g
‘o1re} “ojLyeuL
o2 I ¥'1 | ~uej-a3rquniop —.uun 931quIn|
43502 S I 8% | T T TTeNZBUOIN (|7 > et 8¢ [ e I e b-51 | 98 [4i-9f || 09 - 9jwBUOU
L35 S LA . ajrjorg SNY[B ‘9409
I L 8 a}uyBy _:oafn IS0 M
[ 2 R > | QUI[BWNO,
! ‘e
..................... > [ Bod  anpuel
..................... SR SCI . ol { it I8 S-S A I S Rt I < S el el R I Iy I Z IS 2 -9AT[0-2).1eND
..... suI[BULING,T, ‘auoz  [[BM
youeliq IS9M
....................................... e i il e I I N S [ e I I R ¢ 1154 0 A ¢ AN |77 TSSRUS OPURIQUIOH | TTTTTTTTT TG
(u) usosad [eIoUIY (up | qu | (un | Jued | (up) | Judd | (uy) | quen | Cur) | Judw | (uy) | Jued
718 Jo Junowy 971§ | -19d | 9218 | -9 | 9718 | -10d | 9ZI§ | -IOJ | 9ZI§ | ~19g | 9ZI8 | -1
004
(uy Qunjona;s IBY | yoppe
0 ! dA .
S[EIPUL 10U30 wurp | st | mawnd | oS | ogag | oseporgerd | S5 puegay | M09S | O | ey oL BN A
-B[0Y JO owrRU
pPUR RQUINN
ASorBIaUTY
aj1yBIde 3001 [[BM

penunyuon—sapwbad fo fifoppiaurlpy —0g wIdV ],



77

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

Zro1dnm 9 03dn g g1 03dn o *3uo] g5 4q ssowe £ 01dn g ¥ AQ 3 or ‘£ 0ydn e 9HPULPABILD ¢
............ [ R R T 2 I A 2. (e ) ) S
[ L i - I s or |4 | ou0z =§>v T e ot
A g I I I - H HH....HHHNW.,:: pes HHHHHHHHHHHHWHH,HmeHH..HHHH..”.%N“
O
o O |sumpompeigy & | I ol
y) |3 X 4 U - g S P
i Pl e Bt U S oy
- 0g =T ) qp |t B0 OO S R 14
| T e\ > I LI 08 |7 sLo | g 1 R aT T TlrTTYITTT oprrTT T 967
I R ow DR I m_.ﬁaw«% }}}}}}} LT B ) R I FV R g y o e optloqr YT STopeT| meetoTTTrTepe Temmemeeee ¥6b
................. LN A S Lo T o e N VN el i By mw e . T & ‘AL mnw D N BT e 1
....... R e e b e D -~ Bulmy 10 ) P
Sy IS 1o S St B R IS 0 | R A T |y | un | 4T e ey
R op~--- L i M A S Rt A 0 |- g6 |TvIsz |2 g | [ S S e S O B T6p
LTI T T emeusey |t [ T R A - A i LU 2N 3 L B L I AL I 06%
IS IS LS R— B Ay, || et |los | I e I R L e B I e 68
........................ O ISR R DO R Sttt T o Dt S Bt IV CR S e 3wy wéﬁmiv T
.................. sorLy, |---reumpunmog, |--w-| cag, Vool ag |vevcler ftles {tqjoz fvler lye | yumnump| T Lid
O I S R R Iy N 0 | [ T e O S B o T pun i AQ |TTTUCC il ) T i “L8%
.................. (3 el ! e At . PR St O St I T ISR A M A e B K —Buiy M:EQE& B T e B e [ ——
O 208y, |-TomTos EATET €< o R T A el IR N A iy (2 T i - g P£ |77 qun we
R It I I A e It Il I F S ittt il it . It Il 9 “-Suliy o&ﬁwu‘m.ﬂwﬂv
S R SR < O I R I SR 0z | g | [T e ¢ I run urepyy| T
N A I A R D Ui B A i I D T S [ ds& T
T D A oz%numcmz S ] i s 0w | 0 |vvsL | z 1 | U0z [[eM
e 7 10rg )| B S IO G OO A ) I JOUE
¥ I 1eIsA T | .,..‘wamL 1L 0% (£ g9 w51 - op 1
e P e e T g 06 | S |- i R e e
B I TeoTTTemeo N Tl PTTTTHI> |ttt 08 (T e /7 £ (O CopttTTT
.................. a0eLy, |---mamgeudew vt wy, [v| eeebee-{og cloz Tlew [Tep 6 g1 |optl
,,,,,, R R St T 7 et L S K D . S B B i K i R S I ¢
R S I Il I T | A R 06 | CTI I e | T epTet T
i R > [----m-- GEIEIEL | B B e S e R R A s opoe-
3484 | T oS[EISAD g Tttt C .t:mmv AL | 5e §¢ 08 .WMAX “M L MM
9
S S L T
7 R S 41
v | ToioptTT 1
o S R qT
ﬂmfﬁ\m H..Huuumwuuu .rq
Ly LI awﬂ: 8 T ?9ruess
I L0o] | I S opy - o
[ 2 I suor )| T o
........ - 3u[y d4njouIg
1 -~ 13K
" TAR[ :NWMMM.&W o SRR “TIUON
..................... Rl e LT 1> Tl 08 i4 s -3utduey
R e Al I SoTeTT Rt el e R e T (2% (TS un 1 1 IN ToTTTTeT
..... I IS AT AU S It B e 48 ;:.-.,....EOE 1 oN |
.................. L T 1 Rt Rl Rl s bt IS S bl BT ¥ U0z IR A
R > o e (T G R R R ¢ | fd A R ..:cow T oN  |-meemes
.............. RO I Attt SR N e R 4 5f-p¢ | "TTTTTToUOZ (R
e R ARt RE ©> |t ----l g ¥ ~~19K%] {[e4100,0
“I9AR] T N
W[ e R S5 : O | I (2 i < % |e [IeM-guisuefg
..................... 1> |- - -eulBuwInoJ, L
P8¢ |TTTTIUS[BISANO G |TTTTTT T TOQUOMN T > |l > et| 8 T At Rl vl g6 | & I o)
£-944 > oy1opIde] T 10 | -op-—-{~sseus opudrquioy |-*-----="---- 9%
o T N MW ..... wmmﬁ%m% 914 g |7tle tloes e eetlg T woo|vesi | 9UOZ [[CM st {01 0N
....... e I JpuUL[qUIOY | o¥yd AqiQ
. ,:...:m_ﬁmﬂww w@mﬂﬁwmv.::: an el |tlee |l 6o | e |y w fe | op~=-t- a1 O | op | pue SRS Jnrlorg EZEHV Emww
5 -
R I Aqaa(T
emeees Soeemmemmomees N e e e L e K S e e O I % |2 R wuny | o |Top SIS ANI0IH E::m% 09%
....................... g | remoptda || (8 ON
R I o :.::;wNw%ev ! 0z Dz ¥ pod] T o | auoy | Mmesamolgput | o Aqnd
h!«.m nnnnnnnn S[PISAD § [T ARY e PP B PR R - O e P b SS1O JPpUIqUIOH ﬁ?cnmmv [i1572
4 SO IO povi L IRUUR mon > g 0% ¢z e | W |t o ouoz o] & o
e il et It > |vle [t|eg | or |t 89 (¥ “TIOAR 84300, oI £qQq
JoA®R] o} ON Tttt T op~ umoig) 84t
[ TUreIsA T T | RCt: O i R |2 i I S s @) oL |7 or |9 [em-3U13ue H .
it DR UL V»n:.:‘ > |77 [ R Y 11 RS Seinhinit R ¢ T ¥9 ¢ [ S 310D (9 'ON
Seemmmmemmemees 1 | -oprdel peaInp) ,— .................... I AqwQ
o u‘wwm _ a1 aN op umorg)  Lek
R mommmeoe semeoe g | -oprder poamod| o | |l ... R SRS IR IR SR PR A ) .
s sk § |- 2RO P o0 > 0 g & v ouoz [rep
R I > |- dUIBULINO, T,

297133—55——6



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

78

() _|TTTIRsAD “1ADg
............. 5P B et 153105 % { | MU I A R
o911l T 0¥ 68 0% 9 28100
914\ " SIBYSAD g | -uB)-ONqWRIoN)
548-34 [Tt X2 1410g . .
A e S5 — on quodt
.......... “TToyoprdery ‘U0z S Y P
(-84 |----- sBIsAI0 @1 |77 AMOIOTAN |- ==| 1 {eommcl o foeeail g lemoeee] oo [ SOOI S SO, a1 op oNBUOL{ umolg) ¢e€g
EA-304 00 DO . sp 1> |- -ouneuLmog, > T 94 4 Sz | ¥ 9jerpomiajuy
-omre
$6-¥91 |77 TTTIeISAI0 T | -UBY-09iquIn[oD
“ Tommmmeees 90BLY, |77 a11edy
L0 o [ Wogll o b
R R .1.2 T . ooprdery |~ """ A D 20 It I+ S i ) or |7 19 %94 U0z [[BM
B Eete] DT TIPS Rl il it Z0 |7 2 9 ~~3ul[[g 2anjoB1y
¥ -...l.lﬁamio O I .52 O I O Y L D LV T IR O 29 R 4 4 T ?80“ I TTTTTTTT|TTop TN TSS[OUS PURIqUUIOY [T iy
SO e SRR Nl A ) QO . 1
....................... IO I R R SR R ) T STeTTTeT|TeuoN (TTUTUTTTTUTTUeqeeq |ttt
........................ ORI 00 e - LD e %ﬁwv T N onea £ed
....... O i i e e el T € I L 0 R ] e Rt
B e H e e I e e - e B G e | og |t [T mn g T N .SEM . as
U RO DR M 1 N T O I - quuoEﬁMm a oN T uagm.mwzwwwmwwwmo ............. 188
.................................... i s 2 :-J:Q.Eww_aa M.Hq [ Mm W.,Sw AT ——
......................... e e T
R R e A . i I e ) S e B %% b D I I ¢ _LITTTopTTTl A0 | AN TR Hmmﬂ.ommrwwmwﬁﬁom
......................................... 09 B I 4 o SN D4 S [ S MO N A
........................ el e o [Tl es (% opt 1 CPmoN LTI
el ] el etetelietel deleietete il Il ettt I3 GHS Rttt eeiel Rt % | h\m * o ..-.ﬁoawnw T N
i Dbt B el et e R e Iy W B P B bl ikl N U i b it OO ~ ! any  [eeeee-e Y T
...... it S e - SO ot ) S SR it Wy 1| N
e I ] R Rt ST T - J EEEE M Gn |og |77 0 |3 TTopTttt a1 SO S MR
R R I At Rt SOt R et £ S St R R et Mot 08 |8% ) - ou 1 AN T -
....................... e T e K I 2 .-..awsﬁ T 9N op
e e B el b bk Rl bl bbbl Bl s S Rl b it Rt (0] S I A 9 I} (1 1g)) R e e
............................ ro el lee [ -====--ouoz %&L a i I
............................. o e 1 O e DR o B | ON T
B e AR e ] Ll B el Rt B B TR R oF T 09 0% NIAJ m..m o w:ﬁ: q 9N op
................................................. D P “Tsul[y eInjorid ~--===--|-gerous o 0
............................... o |le st | ey 1| N ° .3M.Mwnw5§m
o ) e o o e N S e L P [, op=--" T aN | -7"=-"| ssroug epuoquuory
.................................. op~--"| a1 ON |77 7[Tsstoud epusjquUIOH
‘IUBI3 puUB
JRUS RO Smem e op-" T oN |t SSRUS OPUIIqUUO |TTTTTTTTTTTT 1%
B ] e B b R I Srtciaiand (TS IS " S el IS Rt IS | 7S R it it op 7T i TN R [ S £1¢
....... .- .M-..-..!ﬁzsﬁ I it B - e 0+ A N 4 €]
B E T “-gurg eanPerg\| . [-eem-ee- O N |-=mm= gy e | e ne
T e e o e | i s8] I awoN op e
L --3uly eanjorig FR (R O O B ——————
e e b e L e B e B Al S B e e S I S e ! Jun Enmzw T N op U
........................ ImEEu [ ulbiaty S P B T
......................... - |W| “TTqun ﬁﬁﬁzv I op op 609
B L LT O “-Surp(y eanoBIy e e s T ----
e ROl I e 1 S et e ) I O 1 ALY I op op 808
....... .%S:m&:ﬁwﬂm AQ |Tttmrmn|ropr |t mmemmiep e[t 00
T IR S n wey| UV
......................... ¥ ?u:-.ﬁw:.,ﬁﬂzﬁ QT |TTTTTTTT[TRUON TP T 909
. —-Suy([g eanjoRLg PRI BRI A (RO P
......................... 4 yw. -TTun :55% a o 09
.................... B Aneiind Eeieiuieiel Atnieiet ateieiedel B €3 “T3uri[g 2anveIy B e T ] L
....... Tl ) | oF [Tl 08 (' - qun urepg] A0 .SEMa i
............... [t it I R | £ 4 Rkl AR e A e I I e 9 coseessesqunmy | oQp [TtttototlTTtTtot| paurBag-esavoQ [TUTTTTTTTTTTogog
(up Jusotad 210 (un | queo | (uy) | Jued | (‘uy) | Jued | (‘uy) | Jued | (‘ur) | Jued | (‘up | Jued )
9218 10 Junomwry TBIoUIAL 0218 | -10g | 9218 | -10d | 9218 | -9 | 9z | -10g | ozg | -10d | 0218 | -10g so1
bt
(up) ol fres
jonIgs uoyje od&. .
S[BIOUIUI JOYI0 19U aqracosny | zyrend) owmwwmw oNmIed | 9SBROISE[T WA%,N [BuIguT adeqg qﬁ% ) | 2V L c%um%uwn
) -8y JO ourBu
PU® JOGUINN
AZoreraury
oqyemSe g jo01 ['B M

ponunpuon—sapypubad fo Abossurpy—(0g T14V ],



(TABLE 20)

CHARACTERISTICS OF THE PEGMATITES

Fordn e '803d0 g 'gordn g CECE Y z20dna 903 dn o 'g0ydn e 9JIPUB[PABID ¢

............... TITTTIIII|TIIIIITIIIIITIIIIN ST LG TTTTTIIR TG TTTTTTTTTSNTTTIIo D ttttos qg o ggegd ttestTooessqum LT ) R Ittty 1/
R R A0 )\ S i [ i A L8
B P a0 | oN | . e et o1
...................... ) (e N SO PSS
..................... e I S BN op 520
.................................... oegpr-tt
................ “8uy[y sanjoriy F5 S el )+ kel et * Rl Il 14
.......... un IR
B D O . A I _SWIIY oImpeLg A |7t RUON [T (0] e 2.9
I M I N g WM A0 L R R L A
-m.mﬁwh_:ﬁm& B e ISRl SECEC L C L ] 89¢
TEEmTTEETETETpOLN| 4 [Feeee--e e ATTORT |mmmmm e e —m—— o] mmcmam————
e s "
EEERRE I AN 7T iehnt’s Rl R 992
Jrun ujv A i
T Illllll@.ucov GZ |||||||| Rtk e L et ¢ Rt i S 8@.
-------guoz eS| 4T op
R L P
--msjﬁﬂuéi 11 ON |- e mmmmnaan op--=--|rrm e e 90
....... Tun wep
........... Jun | T |77 7| ssroud epuejquuIoy |7 TTTTTTTTIR99
............ 8100 I e *9qTuRIg ---g9g
— U 1 poureis-9sinop
Rt puwo qnogy| . |e-eeeeoo]oooo- [ NN PO
e mw MM .%Mm_ﬂw T SSTOUS OPUSIqUIOH 198
,,,,,,, 2100 TR sememeslguoNy |0 TANURIS PUB oo
....... o110z %E_m 1 "ON | ssous opuaquiorr e
--3uny Eﬂsufh“.
....... un urepy T
~"3uyl[y 9anjORl Y .
=== Squm Es& a1
......... -=-910)
....... Quo0z :35“ T
B .M WY 8Injoerg 1
..... JUun urey 1
ST 1) S 0L |31 ..53 e300
.h@hwﬁ 1
Rt B S S R | S it -1 S Tl | sz | % 118 A-3uidueH]
6% |31 0 $6-34 T
e e ) T
...... oL |34
Dt D il T > et I S At It e ) S 09 (81 T
[ “S[BSAI T R X s O s I 1 O 2 I s VR T ¥ 1% T
I R L TONZRUOW |7 B A 4 3¢ ee [H a1 oN L e 08¢
e e N N 2 99 TTTTTILOT 8 T
z |l w I8¢ M
A (2 i N - S €9 [3-¥ | T pejepiosuo)
g T (G2 R e [ v |3 0K [[2M100
*ToK¥] a1
g | S[R)SAID § k4 IO R e o Tttt et 01 :ﬁbvmﬁ-wﬂ&m
TTTRTet T T 4 R R i I I e . 14 9 TThTTTeTTT \:w:w T T N |TTmmtmmrmemoptott
g Tttt "910D) S (R, ey~ — e
v |- maou%wav T ON op
1 | Fi20 ) | I IR PO
wmuw.m ....... ouoz eS| T Mm
T O,
@) | 7910, [ R
54 A R auoz Mwwmpw I ON
9 220 ) T R P,
i | eea 1| N
9 |t ,VEOOV
L S o smoz e f| I
" TTTTTTTTTTMIum T
84 -~ I9A%[ :xkeghv
JI9AB] 4} AN |- -
9 em 3urduryg
(<X (N ittt 7:% - ¢ O it T € R R e 4 TTtttr et [ 2 e [P -
.................. et et s A - T s A e e P DR I L S el T B 23 -------ouoz reg f| 1L N
................. R il Il A O ¢4 TG R R Tt ot 01-8 TTTTTTTTTTTTRI0) i aN |t
€0 |t 5k O e e g T M.M .................. mm ...... 8¢ ¥ ..m. o .ow%_sa%w?
.................. e e I A Al e TTTTTTITTTTT T g I e R - 1044 4 eI N
8§ |- moTTen g | aorg |ttt g | [ i i ¢ |3 01 A e big “SS[OUF SPUS[QUIOFL |™~~""7"" 77 980
............... e Y i TTTTTRLOY i it B T ) § I i 4 64-% TTTTTTTeuo0Z [[BM



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

80

R A R i UL AL (M > ~Ttyer (TS g [V S I T A4 21 " TJIoAel [[BM)00
4 (14 (1Y 21 [res w.gw%ﬁm 1 AN P 019
............ T -8ur H!
[) SR 0L | S TTopTtTTC T 10 "770pTTT|7SSIPUS 9PURIqUIOH |ttt ¢19
[ S g9 8¢ [T A T J TTAUON (77T EROSRCH 1600} €2 N I P19
R Bl Rl I 08 %51 " 104w [[BM}00 4
*10A%®[ T AN (|t [ el €19
.......... 4 6% |77l es (31 11 ®m-3uiSuey
Rl i B ¢ g | 2, %84 - I04®] [[em1004
‘A a1 D |[euON | L 219
& [l m .:ﬁ.a.m:%vﬁm T ° op 119
TTTttTtttopTTtU J S e L ) ¢ i T
8¢ Tttley | | TTTtopTTt- T 0 A L 019
6 |TTTTT 04 (434 L A e AN |TT77T7TT|TTsspoud epus[quIoy |ttt “7609
@e:ovﬁmwﬂ (14 MM B ﬁ Mm—m ..Wn....ﬁ.wmwwg ] 1 i - M T
----oqmopidery |ttt Bl il B etttleg Tttty | g8 T “-3uIIy IMIOBIAY| ;e | mae  deem e e | mmmm e e a2
N S 914 1 q1 6 ctttttlel qesg T Jmun EQEW T dNBUOL 209
............................. 23 > [Tl et el Lo 81 TTTTTTTTTTop Tt T SS[9US OPUAQUIOH |~~~~"""""""""909
....... ww_“wwmmﬁ TR 1 R 11 S i R I e TR M TTTTTTTTTTTImm 1 T TTTTTTTTITIONRUOY, |TTTTTTTTTTTTIG09
....... 110PY RN IS DR DI S JEUREN PR DU PR R NI I
........ ey o1 a4 pod ews
............ TTTTTTTITT T 09 TTTTTITTTTTTL VG (4 TTTTTITTTTTLR TTTTTTTTTTTea0p
nzﬁ -9 qunjo ou0z i) Ittt === oD """ Q m.Aﬁ .Oz
f...u-.uy..n..—hwwm it il Sl Sl il [+4 Etaaiel it 1] 3 S i 0S8z | 2 d18IpawWIdjul I o UON op Teds 99UM) F09
:n..--v:.-wsﬂﬂorr
....... oqopdey
........................ e AR € R e R zg Tl Sy T TTTTTTTeuoz e,
oot |- w».ﬂmm-.uw,wn.d.o... I i I T 7T 1) S e TTTL e TR 6L (12 SN jun 1 A0 ON || TTTTopTTTT T TTTTTe09
||||||| SoTmTeTETEs R 14 { PUSUURSPI D . —————— [
) S Hﬂamnm.s I Tmh@%v 1 .mv 0z 0g 0g wm UOQ QHOO_V 81 ON |T" 7Tt TTTTTTOpPTTTTTITTTTTT e 09
% H.:u..,.mﬁwuﬁa_ 0 S O I — op- .
‘ - S N ) N e
wm ...... TTTTopTTee- AQ ON |ttt [ S 009
A op | Q|| “SS[9US OPUAIUIOH |~~=7"T 7T 669
1% |77 TTTTTopTTT T O |RuON (T aqrzyzend) |~---TTTo 869G
2 S op™~~7T1 AQ LT S i op 77T T, L69
|2 S TTTTTjmum a1 AN |77 “SSI9UB 9PUI[qUIOH |~~" " Tt 969
%1-%1 | "Iodel [[emI00y
.M@h.ﬂ L6 D TToOpTT| Tttt ¢ ¢ e i (i
~1 11 % m-Suiduey
n_\m P op - T
I3 S R uwww 1 T
[ 00 L S . B} | R Rt e
K W “oworoa)| ¥1 | ON op~-- “a0g
81 P E— ﬁ%w 1 A0 ON |7ty B I 169
A PO, 1
¢ . “(9pory S[e
Nwmv mo T TTTOORL, |TTTTTTTTTONUYRD U0z ~IUIN °d8y
eY T IS | Gr) |08 [T 0§ [Tt 09-g1) 0§ |77 > |t 9jBIPAWIdIUT T ON [Tt STTropTtt pue [A19g) 06¢
F4 2 S R <0°0>> | -uB-9NQUIN[OD
891 TTTmTTeTmmTT (A e 14104
o STmTmmTmmmen STt R I > |7 [ e TR0 |t 59 ¥ TTTTTTTOU0Z [Iem
%4 | S[BISAIO [BIOADG |TTTTTTooT T g |-t e |77 0g [t S (44 )% S R op~-- T AN |77ttt [0 689
..... - S RO N M it I S e 4 0 || es M I S T O D S SN O |
R ToTmTTTmRn T Tttt e N T 1 9-¢ | 0€ 0z |81 6% | SO TTTTTopTTt I AN |77ttt L TTTTULRS
D R e e > | 0€ i 4 Tttt ez 1 op~~~- T ON |7t O 98¢
............................................................ Ut e I e A 1 oo |1 T O St S ‘S I -
D R TToTTTTeT R G T e A 43 14 TUTTTT LR 43 Tttt op "~ I AN |TTTTTTTT ToTTTTeTTTTT L 8S
N e SLLO|TTTTTT > [ % o¢m 81 14 L ﬂwsw I T L=\ S e L I M 1334
||||||||||||||||||||||||||||||||||||||||||| Il Sl e A I T TTTTITTTTLO8R B : 2 (g ] S [
vlwnt.. ||vaw||:|vn||xrr| ||||||||||||||||||||||||| .mv IR S A PR R 0z i STttt ot |77 0L @w N Quoz E.mav A0 N _ OU‘ .Nwm
R N R I I TR e 4 N A h TTTTYY 8 TTTTTLE9 (B8 TTTTTTTTTTOpTTTU R AN (7T TrTTTTTTTmn op TTTmymmemmm TTTTUISY
.................................................. RV R mc O R R L T 08 81 ;.w.-...w,.u_ﬁsu AQ L3\ S I ¢ i R V<14
......................................... e e St it At K VL O e At et At e A P B 1 (L AR ME L X PR SR,
B L LT o B BT T T seeemeslag, el |- g1 R nd REEEE T EESS T 1) eecley |sg | ﬁgﬁﬂaw R g 9N SSI9US SPWIqUIOH 68
(un juooted BaoU (up | jued | (up | qued | (ur) | U | (wl) | U0 | (U | JULD | ('U) | JUBD
ong 10 yunomwy |G omyg | -I0J | oz1§ | -18g | 971§ | -doJ | dz1g | -13J | 971§ | -19d | 971G | -BI
¥ool
(w o fix
1018 uone .
S[eIOUIUI 1010 jouien oyA0OSDIY | 291N uﬂ—ﬂmﬁw oNueg | esepordery wmw%_ BT adeug q%a 1YY ed4, Emﬁmwwa
ey Jo owreu
pue BqunN
A3o[eRUIN
9yewsed 001 [T M

penunyuoy—saynwuwbad fo fibopiouipy—0g T14V]J,



81

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

R ¢'0
.............. 20
cesmsmeesoegp-Tete
[ op~----

........... L

........... 0BLL,

TTTTTTTTANZRUOIN
*01[8)
~URNGUnIo)

T .Bzow_noqd
........ 3:322
........... ghwm—
918l
-uB-0IquNo)D
....... /mfoprdeT
~---eyj[opidery
..... B[00BSAITD
........... 1A10g
TTTTTTTTONIOMTI
......... 3205@

~

*0101d0 oz

4
L

02

43

b o3d e

16

g€
8¢

[us

‘803 d() &

'g01dp gr
1 21-8
i 4
R A1
69 |31-¥1
0S (oM
g9 (8%
e |91
09 |°lf
01 4
¥
09 (o
09 |°U
0L |°k
[V T3
60 (8¢
69 |81
0g 1
¥ %81
6L okt
g e
gL Y
8 1
6F  [3%
...... 1
61 e
[
& (M
61  |¥1
0% %
oL |81
g oK
g9 (914
0g |81
01 1
6 (¥
¥[8
0L €
0g  [%
0ge |%
0z |1
or (B
o (%8t
gy ¥
09 |*%
gy 19
g9 |81
b (¥
69 [vig
19|
0y ITf
oL [38%
¥ 1
oe ¥
09 |°U
0L |°k
g9 |91
09 |91
oF (¥
99 |5t
09 ¥t
oL 3¢
g9 |31
VLM
¥ (%]
¥ |90M
og  [5f

'z 01dn o
“adpua
uo spod s10)
‘e
woyyong ‘100

U0z
918IpoWIdUT

....... QUOZ [[BM
........... nun
-=-=-=--pod ﬁoOv

........... jun g

- - IoAR] fremio0d
‘1RABL

[ea 3ur m UsH

—_—

-T----9uo0z :xkv
........ pod o.SOV
....... JUOZ [[BM

,,,,, spod %Ew“

b AUOZ [[BA

~~I9£%B[ [BM)00]

-~ 194 [BIJUAD
*J0AB[

[[8m 3ursus g

~- Bul{[g-eImoRIL

........ pod 8100

||||||| UOZ [IBM

........... jun i
-~ I0AR][ [[BMI00]
*JaABf
[{em-suidusyg

e op-----

Tt “TUTyun §

~~104%] [[BM1000
‘10AB[

[[ema-guidus g

- I0AB] [[8400]
I0AB[

11 % M-3uidusyg

aI

a1

a1

AQ
Q1

a
aq

H ORRRRAERR A 8 A8AaRas 1

o)

'901d0 o

aN
AN
aN

aN

I

9N

‘g0rdn e

"9%1[BU0Y pUB
SSIOUS 9pPUSqUIOH

..--..-:.:: op-----

.............. op-----

“$SJOUS OPUL[qQUIOH
‘91z)180nb

pus ‘Is14os moTw
$S10US opUS[qUIOH

RanRE s SRR

-ss1oud APUSIqQUIOH
"8I98 9913019 pus
ssPud apus[quioy

it

-ss1oud opUS[qQUIOH

*NIPUBLIABILD ¢

*(sapo[
Jedspjod pue
uloyyong) 6¢9

(2 "ON
Tedg 93Ty M) 929



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

82

I 94 P S,
...... 0 [3f opmo|ap
oo (s R S
-loe % L 1
...... wm mx ng: i
|||||| it ¥ { 10 ] | [FNPORNUIN (PRI, SR PP (RN
...... tlee f9n ouoz o) op £69
oF 0r (% S T I i op~-=--|----- ~o-emoee 269
e Lo | @ (M | ~op= 49 N I I L S 169
e e D R e N T s R et yuny | A0 | eN |- B ] 089
eetlgg (g [t o oM T aode] (1004
“1948[ AQ L2\ S S it op~"TTT|TTTTTTTTTTTT 689
e e [lee i | wewsuog
i B k1 B S T L op--" a TN i R — op-T- menemmesooooggy
.............. 68 |log | R S I | I i Dt S R
R e s T R R e L R T e any | AQ | eN |TTTfrmmmoeeeees T e 989
clez |61 |Ttleg  |eg¢ ~** 048] [[EMI00]
“T0AB[ T I A (2] TR 89
,,,,,,,,,,,, % |8 | |0 ¥ es-3urdue g
................. U [ len [est AU [EI004
“I04A%8] a7 10 TTOUON [Tttt [0] It ¥89
N N B s¢ [le | [es-3ursus g
,,,,,,,, Fo0 K it O S— LN ) e i ) R et~ 1
...... elo-9 | e Tl er (3 ~->==---pod 210
S e = I E O 0L |es “TTo--emoz %Bv 1 9 op 289
...... N S X A U ﬁ\_A ) wﬁﬁuq: L0 A
||||||||||||| 4. TTSUl[g eanjoeaq [ [ S S UG PP
S it i o SO W R ® o
---- - 5 |TTT e F2 070} | R S RN [ I S
BN R O S e - S i ouos o)) 9T °® o
............. gg Slet |9 | omerept o
S I A E R Tl () |TSup ompowagy|  ap aN | oo op™TT|Fe T 819
......... ¢ |og ¥ lop w\:C LD
I i e e R 4. T aﬂuwsgd&h ;;;;;;; e cmmmmmm e e mmmmmmmm— e
o e I K T 0 | e ..w--..ﬁnzawi 40 | °N op L
..... i ¥ - -Suy[g eanPBLT A OSSN B [N
.................. ot | |oz |84 — ES\Q I o 929
............ seeesslog |l --Supqy nB1g
o e = B £ e @ et |lor vt | G:SEQL 20 | °N op o
.................. 001, | -wey-onquinio) (“TTTTITTTTN G@) | ¢ |TtTthee T TTTlthgp 1TTtlgr (8 TTITTTTTen0p B e B B
...... RS R 1) S SRRt I S 4 \f...enos:a\sv I o vi9
R it b o | ) 1 oN
[N Y LI AU N 70 -« S I un T N
.............................. (&) |"ommemrepto
....... 0g o (¢) | " 8ungenipeig ar
I e (] S 9¢ %t |7 Tun Urejy.
R i o T B L 09 |y | op ax
R I o | 00 [si-¥ | . L S
.......... |3 R il A1 § -z :mS_EwanE,mv a1
,,,,,, S e B e K L e L 1 e
.................. or |l e :Soov
................ ¢ |7 los st -------omoz e f| T
N N I @ |y |- ohoov 20
i R e z  |tler [ 777" au0% [1BjA
............ @ |z [0l st e L SR
R O A N T 4 S E i Eoov =
R e O 1 A 0L % " ToUoZ [TB M,
............. 1 I R ) § 9 ...-.:Soov B
U i B 2 L A oTI0z [TeM
R G [ ¥ | 2 mny i AQ
|||||||||||| i It e 1 |||rvn|x|||||m.~0ﬁv
...... L o *QTI0Z a
,,,,, &5 | lee s 9)BIPI W I0IUT
oy EmE R [T
TTteetigeg smemes z | spod 010D . | o |-meeooe- - SIOTIS ODIOI QIO |-~ QR
................ o lor o R o oN SSJOTIS OPUO|QIIOF] 099
cop | qwoed poay | (I | 109 | (o | quen | cup | qwon | ¢y | qwn | ¢ | 9w | ) | 3uan
9218 10 JuUnOWy i 971§ | -10J | 021§ | -10J | 0218 | -39 | 921§ | -10g | 0718 | -19g | 07§ | -Iod
001
(un) M
, JU— aInjonI)s orge .
S[eIOUTUI 1030 Jeuren oNA0OSDY | zgrEnd) EMEEO oNIed | eseporSerd .\mﬁ%,w [BuIaguY adeus :ﬂu 109V od4y, wumuﬂam%mvoa
810y J0 swreu
PUB 1OqUINN
AZoreIouTiV
eryewo g FPOI [rem

penurjuo)—sauwbad fo Abopiaurpy— g =1aV],



8 OF THE PEGMATITES (TABLE 20)

-
v

CHARACTERISTI(

F0rd o ‘80340 & 'z03dn g '903da & 'g01dn ¢ *9)IPUR[OABI[D) ¢

....... e T T D D D D A I D TV 08 3 I i L T ON  |TTTTTTTTTTTTIIITITIIIIODT I T T gy,
la§ 8N |7t Tttt T L TTTTTTTTTTTTTOGL
T 7. S il ] it 74
T oN | T (A b 8FL
T oN |- ~|-$s1ou3 SPUBIQUIOH |----"------yps
T ON | T NIUBLY |- ee 9P2
A0 N |TTTTTTTTTTTTTTTTTTTY (4 Tttt 52
1 a1 ON |ttt TTTTTepTTTI e TTTTTTTTRRL
Moo |__JIITTeuezqremtl
0z 09 0L 01 |2 op T ON |\ - bt N A §FL
........... et ] TS T LT B et Ikl EEEE R R Rtk EE R -mome- Tommmrmmmoptttt| A 9 coemmeoo| SSIUB APUOIQUIOY |-----ct--tggy,
....... 1Y, 0g 09 01 T P 1] N .mmﬁﬁﬁu e
........................... ot |~ tymmoses|memeert e oe |t e o [esg TTTTTTTTttojmun [ T |7TTTTToo|TTeuoN | $SIOUS APUSIQUIOH [Tt TTToUUTRL
[ B b ORI S5 8 N M D! RSN (R 0z ||t 08 ¥ “oqIp JSOMIN0F
...................... et ] it Reinieieiel eiieietel 11} A ittt leiieietel il it Il Rl il Rk (1o gy
‘U0z QT ON TToTTeeT Op~"" e (1} 74
¥ d)BIpoWIIAIUT
i [oTooouoz rem
L2 BIOD o | oy [eemo-eas e
S - ouoz :Esv 4T eN op 6eL
[ op~—--" T I i I op= - . 862
| S op~ T AN T oo wm .............. 181
L S I 0 § Lo S DO S A 9eL
\m .......... op T 91 AN |7y op ~--- I 7
L S R op~ " T SO I I L VEL
[ S op T T N |ty [ £eL
2 S TTTtopTTte A0 AN | R A (492
| S op~ 7" T 0 SO e I O 184
L jun 1 T AN |TTTTTTT|TTTTTTTTTTT L5 e 08L
| 2 910
U0z || 0 | e femeeooe- U [
z sgerpewajuy(] X °N op 622
W Juo0zZ [[8Mm,
2 Q10D
UOZ I e b Aare e | ey m e e cmemmmmm o,
3 agsrpomsaguyfl 41 | °N op 8L
.... T 9N T mm md.
............... T I e A - S S 7
.............. T T N e A N R 41
......... 1 AN |~7" - --| TSsIeud apudjquUIOY |~ TTTUUUjgL
-jueId pouread
-081B0D pusm
..... T ON """ 7! ssloud SPUSIqUIOH |~ TTTTTTTEEL
.......... T L2\ S I R *J * A A #4
............... A0 L2 S B 1 A e
“““““““ T L2210 S B ) i A |4
.... AQ | AN [T TTIIIIIIIITIORTTIT TR
T ON [T Tt [ N 8TL
T O I e L L1
T 1. S i A (- 91L
11 9N
T ON
I 9N
A0 ON
T 9N
T ON
T 9N
T ON
A0 N
T IN
T N
I 9N
.................. 90BLY, |7 T OIOIE |t Ay, (TTTTTTTTTTTTT g [T 0 |08 (7 ol A0 | ON
oy f  |-- wae s lp e o oqouBuy g CA R €T |01 | 0¥ |7 0 |“Tolee fg |ttt Coioptee o N
|2 S e 0vLL, [T CCTaoNg (9N [ A7 it i et 0g (1] SO I 0g 0z 1 op I N
(172N R R R OMYOTE | oo e P 1 O e P 5 [ op----- ON
o SR B—— 1 o g |og 0r | oo A o I
84 v, |77 NNoTg 914 g, e N P 0% 8 [V 0g 0% % op i N




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

84

...... 0g T 09 Tttt 0t 14 T T e *J ¢ e T 1)
xxxxxx 09 A Tt ot 14 T I D N ¢ A A - i YA
9 (1 2 (7 [1)¢ 1 L i N e N op Tt 6L
...... 09 T s R 4 T T D O e . 74
...... [0 e 5 A i I S 11 O e O S S D
9 (1} 2 (U S 0g g | S I N L ¥6L
...... 08 TRl g9 Tt ot 1 T R A e 2 U I iV
9 0% TTTTYIOETDO O |TTTTTT 09 %1 ¢ U R R sjruedyy (Tt 6L
...... 08" |77 g9 S 4 AQ L2\ G S R ¢) ¢ R R ()
...... 08 Tl g9 S € qT L2 S e N ] ¢ A Y | A
\\\\\\ TRyl el oot € T L3 S 4 O I -7
..... T 4L Tttt ot € T L2 S R I ¢ ¢ A I .17
...... 08 Tttt a9 Tttt ot 4 T -3\ S il I ) ¢ R e £ 7
...... 09 A ot 1 qT L L A T ;-7
\\\\\\ o e |ee |lop o R e IS 1 D Rt ARt | e R SRR -1}
R I 1 [ 4 I O wun T AN |7 “S$19US8 9PUS[qUUIOH (~TT T &L
"Ssroud opuslq
|||||||||||||||||| Q9 TTTTTTTTTTTTRH R e 2 (070 ) \EOQ@#H@@GMC@MM
op IOV g | RN AU IR HS A o SO SN RO DU R R SRR i 0 |euoN |peureis-asieop |~--TTTtoooC “g8L
................. aoed, |---------ojmord AL wm 09 0% U msos“_ww
....................................................... T T o TTTTTTITTTTTITTTTTR| et TTTTTTITTTL 6 T TOM g
R grQ |t Qe [~ A AR AR i ﬁ ......... mm g a e om “““ ¢y .wm.: ....... auoz %ﬁ% i 9N op L
;;;;;;; T Y D e 4 T8 TN TR O TTTTT|TTTTTT cTTTTTTTTTT cemmmmme gy m e
................ 1< |- egaey | ay, |l oe | g gL |e g ||e |31 ~-----~guoz [ T °N op 18L
.................. 85% DL £ 1215 f il It el et e I NN I ot |le o |t KB IEAI00 oL
SR LR 1< oo e e e “Toke] T LT I R L R R
....... BRI ) ..{....tcﬁuo_mw o |8 0L g 09 o 9 [1em - Surdue
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ T R N R I ¥ 3 8 43 D § T 08 S TTTTTTTTTTTQuUn T AN |"77 77777 Tsseud 9pUS[qUIOH |TTTTTTTTTTTTUBLL
b e (6] ¢ Il I whhwm
€ Y T Al SLe] < I e A I (1 /200 I R I T I R 4 SR I el *ss[aus Ipudq
s | BLY |TTTT T IMEN -WI0Y pus ajueid
g | -l R op----- z 4L (8 ay | moo ¢ oo I oL g TCaoReLIEMOOLE T | “-0p | pouIB4S-9SIBOQ |7 8LL
“soke]
....................... 1 .:::.:ozwsm Tt TTTTTITTTT T 6. (e 0L |777TTloL |TTTTTTHOT | 8T [fem-3urduey
S e e R T T @ o o e e ”
|22 S GQ T %p ﬂ—mvm—m R B N VN A R 0 |77 Mo g69 17T B¢ S [ U 9LL
wwwwwwwwwww £47 ¢ it e < | b { [P S DU [ (I S P,
L R SO B oIl arg | 0 (e |or |g |og T op op oL
(I W o o v “ st pouross TS
|||||||||||||||||||||||||| 1101 [ (U DR P I — ————— [ e+ 19 € dulBJIs- ToTTTTTTTTTT
L B op=---| - Eﬂecn_czv ST 8 0g 09 v
TTTTeTT T €JBLY |TTTTTTTTTT A E 08¢ I I A I A IR T ST |77 0z T N |77ttt (4 e gLL
R D I D A e 0w |7 (1] GO 0¢ AQ ON |[TTTTTTT| T 4 L D (472
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ T oe TTTTTTL 09 Tl og T L N e SR S 74
R 1> | L S I e Tty T ¢ |7 g |7 [1i T T N L e 0LL
R B8OBLL, |77 G142 O S A N o¢ |7 I . 3 AQ ON [TTTTTTTT|TTTTTTe STTTTTOpPTTTT| Tttt “69%
R e T e I e e (1720 R A A 0L AQ 7\ S I S L S R 89L
................................................................ 0¢ | os T eN ||
.......................................................................... 0 |t ot 40 T O R S i R )
R Y R S R 7 i Rty e B ] Ry g 1 N i L S oL
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ SN Y R 4 R T (3 N Y < R A £/
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; BN VN e A I 14 R Y I ) ¢ T [7\ G I i+ ¢ R A ¢ VA
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; TTTTTITTTTTTHoe I D e 4 T L2 G i It ) R R ')A
................................................................... TR0 I e I U1 ¢ T 2\ S il A ) ¢ I £
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ E. 72 R T B 3 ¢ R I e B4 T L7\ S N i e 2
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; AL [TTTTTTITTTTTTITTTTTT| 0 TTTTTTIPTTTYITTTTTT ot T 9N IOl At o) I N i A
e e A Al A i A [0 i 09 T eN |77ttt op "t Tt 8GL
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 14 TTTTTTITTTTTTITTTTT| et T 22 S R et ¢ e e - 7
........................................................ R I I TTTTTITTTTTIeETTT) et T 9N L . 1)
R R D e e [0 2 i I Tttt ot T L3\ R I 14 R T 7
.................................................. N e e TTTTTTITTTTTTITTTTTT| 0% T F2J\ G Al I o) ¢ ) A 447
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ N e e 5 R I I L T -7\ G i I ] VY . 547
....................................... A i i A 171 S R e A
.................................................. O 17 S U U S N S orerpoutorar| 1 | °N ssioud opWIQUIOH as
......................................................................... 14 TTTTTL oL Tl oL R 1] 4 TTTTTTTOU0Z I8 M
(up) yuaded — (up | qued | (‘up) | ued | (‘un | queo | (‘up) | Jued | (‘Uy) | Jus0 | (‘ur) | JuN
o71S 10 JUNOUry [BIOUIN 921§ | -19d | 921§ | ~18d | 0US | -Bd | 9718 | -19d | %S | -1 | 9218 | -Iod
¥001
(un sunjonns 88 oy
< e .
S[eIRUIIT IYI0 PuUIBD | MACOSHIY |  zEDD owmwwuw aNuMed | oseporseld ,um%,w [euIuL odeqs :ww__p -1V 2dAg, Smﬁﬂm%mn
-epY 10 oweu
puB PqUINN
K3oresoury
oemseg 3004 [lEM
ponunpuo)—sayvwbad fo fboppioutpy—0g w14V],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20,

....... S[BISA1 ¢
....... S[BISAD LT

A1OUBBIN
.......... g

}

oyye) -
-Ug3-33Iquunioy)
........ 931ZBUON |

TTOmIEn
......... R
R I

CIITTTTTemorg
....... 9139USBY
.......... E.Sowmv

Sy
TSI MM N~

=

Ot QUi 03N {2

-~

NN

9\ N 2 N

AR

o
NN D N O e N 0D
-

200 -

914

"IU0Z
93eIpawIdjuUL

*Juoz
81BIpowWIdjuUT
*sqaed 1889 puB
YJI0U ‘0uoz [[B
*§3aed )S9m pus
YInos ‘auoz [[BM.
.......... op-t-

........... jun 1
............ whaOv

R s ERAnaa

41

‘0T UBy) SS9Y 1z

“IUON

R op-----

“SSIOU3 SpPULIqUIOH
‘3j1uBI3 puB

SSTOUS IPUI[qUIOH

............. op-----

p-----
Ss[oud IpudqUIOY

‘991z3aenb
pu®e ‘3jjus.d
pPouIBI3-95IB09
SS1OUS OPUB[QUIO 1

“““ op -
‘111 [eo
-B[3 Y34 paraod

'g03dn o

‘(Bpuop
Joevig) L8




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

86

*99IUuRI3 puB
............................ e e ) 4 AL Tl ee |TTTTTITTTTHOY 09 T [777"7|- euoN | ssjeud JpUSIqUIOH
J e N Y R 8 |||||||||||||||||| ow .OQON
=914 |Tmooees EREREE g1 |- Ag {------- a1, [3¢ g ---=--| gegg |-mmmoo| oo % o | @ (3¢ ejerpawtoguyf| T N $S19U3 9PUAqUIOH
....................................... T > Tt et T R g9 [TTTTTTHoe  |ve TTTTTTCauoz fleM
‘aTueId pue
e Ry ) T e % 0 |7 (113 S jun | T ON SUON | SSIOUS SPUSIQqUIOH (™~~~ ~""""""7" 206
C N7 (1720 i 4 0 | 09 |% -~ I9Le[ [[eM}00 4
“I19A%] T aN | “SSIOUS 9pUS[UIOH |~ "7 “TTT906
R 7 i 1 TTTeTT|mTe 4 g9 |77 ¢1 31 em-surdue g
[NV I 1,1 S ) NS A AR IR I v | oger memasod
IL 02 1 | 08 0s [¥ TARL :ﬂ%ﬂwm T ON |- L ] R 206
................ O I S S 1 [T A ) T R e R 4 1 A e 4 I em-3ursue g o
] I e [ R A ) (120 24 [V 0g LS S I op~°77 T 0 TOUON (Tt op~ Tt 06
jrueas pus
R O D I e > |7 [ S Tttt e [V B i 1T ¢ S op~"T- T AN | SSI9UZ SPUS[qUIOH |~ TTTTTTTTT €06
............................. e I I b [ TV D N 0€ TSP |%e TTTTTTTTTTTuun g T 3.\ S e A ) ¢ R 41 ]
.................................................. TTTTITTTIIX> [TTT|on I R 51 oy Tttt og b - I0L®[ [[eM}00]
BVl T AN |ttt op - i (1
............... R I I N et I T A I S ) M N4 SH9 |T"""77| 08 1 [em-3ursue g
...... " €0 [TTTTTTI ST |TTTTTTITTTT 3 or [Tl oL 3¢ ECU :.mEoom#
"I98 T AN |~ op~-T|e et 1113}
Tttt R O I e 4t ¢ |77 -7 O R R 4 oy R A [lem-3uisue g o
................... I e e 1 4 1 AL 7T 06 TTTTYITT L o8 09 T og T TTTTTTTTTTopTTTUCt T 0 R L L ,“-.@am
....................................... I D D i I > e 4 R N St TR se %1 cTTTTTTTTTnuUn T ]\ Il A 868
...... et A il Il N ¢ TTTTTTLEY |TTTTTTTTTTTITTTTLOE |TTTTTTl 09 |84 “T19Ae] [[eAM)00
*19A%] o ON [Tt [£] ¢ it 168
............................................................. 4 R - R S I T i I 25 Ea-3uisue {
....................................................... WL Tl o8 |t ¢ Rl IV AN (474 “"-I9A®[ [[eA)00 T
*19A%] T AN |t (] < Ittt i 968
............. R s D A O 0. R A N et S A ¢ T D B eM-sursuey
........................................................ 1 TTTTTILET |TTTTTTYTTTTTTTTTTTTLOE [Tl 09 (981 - J9Ae[ [[BM]00]
RRCTNG | st AN [Tl (0 R e ¢68
€ Tt 08 Ty T AL T 0s wm\ [res-surdus g
[ [ e e 8¢ Loy B T op~"-° T 9N
............ 0g TTTtpor T 08 Tt 08 9 Tt oTTopTttttL AQ N
TTTTTITTTTTTL 0% ST OF L 08 a1 STt op~~~~- T AN
\\\\\\\\\\\\ 08 T 0T Tttt 08 TR 09 81 TTTTTTTTTTTOpTTUUT T AN
............ 0g ot T 06 TS $1 D T AN
S [ A et N [ S op=- 1 N
L T [V (1] S 0 |7 0 4 | op~~-- 1 N
\\\\\ N e 14 T or T 0 T 09 87 TTTTTTTTTTTOpPTTTTT T IN
L |TTTTT 08 TTTTRROLL | [ 0 8 |7 op~=--- T AN
LL [TTTTTTL 08 |7t (1] S 0c |77 0g L S op~—"""- T ON
\\\\\\\\\\\\ 0g R R e T O9 89 L T ON
............ 0¢ ot T 06 Tttt o (81 TTTTTTTTTTTOPTYL AQ 9N
,,,,,,,,,,,, [0 e e I I T R I A 54 I i e AN i
,,,,,,,,,,, 08 R O e TTTTTTL 09 81 R T AN |TTTTTTTT|TTTTTTITTTTTTIOP T T TR
...... i 14 TR 08 T o TTTTTTLOF %1 TTTTTttTTTOpPTTT T AN |77 7| "ssIoug 9PUS[qUIOH (TTTTTTTTTTTTI088
‘9Juris pue
............ 0 |"o7tfog |Tttttloe |TTTTTUlog |34 o B ON [ TOUON[ | SSIOUS IPUIqUIOH |~ ""TTTTTTTTUALY
“““““ R e K e e K 1 R it B ON |TTTTTTTTTTTTiTopTT ot gyg
............ ¢ |otlor |TTttjoe tTttlo9 | R el I ¢ T S e L S DO
N (1 . [ [\, 20 [ 2 5 S R op - T 3 S I L2 I 948
N [ [V . [V 09 144 TToTTmm op~—~--- T 7\ A I L GL8
............ 0% T OF T 08 TTTTTTL 08 1 TTTTTTTTTTOPTTCT T BN || TTTTTTTTTITTTIOR T T T
............ s Tt ol Tt 06 Y ¥ L T L3\ i A o) ¢ il I 74
\\\\\\\\\\\\ 02 A Tttt ol TTTTTTLOL 94 TTTTTTTOPTL QT ON  |77TTTTTT|TTTTTTTTTTTTTOp T | T TR
............ 0Z T 0L RS TTTTTTTTTTTOPTTTTT) AQ AN |7ttt TITIOp T | T T TR
............ 0z R I e 4 L S S Y 0 L3N A e e e e, 24
............ [ e e e s e e LT B e I R
............ [ S I il I ] ¢ 2 T £ S e e ¢ e e -
........... STETTTTRRLL, |TTTTUTTRNPUBRIN Tttt e 02 Tt 0 cTTTTTTTTTmun g T AN |77l ossPud IPpUWIIQqUIOH | TTTTTTTTTTTTUAYY
(un) Jueoted BIDUT (un) | judo | (up) | Jued | (uy) | Ju0 | (‘un) | ued | (‘ur) | Jusd | (‘ur) | Jued
9z18 JO Junowy I A oz1§ | ~Iod | 9218 | -1 | dziS | -I0d | 92718 | -0 d | 0% | -9 | 9z1§ | -1od
ool
(uy oI ; em
1on13s uore < .
S[eISUIT JO)Q) jouIRn orAc0SIY | zZy0end %MMMWM anyMad | eseroorderd wﬁw [euIaqu] adeyg :%e -V adAy, Emﬁﬁwﬁ%@n
) ey JO owrBu
pUR PQUNN
A3orRIoury )
aewded 001 [feM

panuguon—sapowbad fo fibojpisurpy— g A14V],



87

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

R N
ag, |
T
L N
¢ |-
> 7
-
1o |-
K S
¢ |-
ER

......... MeLY, |TTTTTTTTTTeqgolg (T
I L o |
.......... op~-T-- .....,‘Bzmnmmﬁv e
Tt 2N 7 jnjorg

H:---.
[
L
I
(2 P
T

K M

o
R —
2

R
¢ |-
S —

or

SR A
LS I
> |
5 |-
s (R
g |-
| e
2ol
LA
> -

B8

4 <t
4 8¢
4

1 gt

4 269

0g
U3

ST
L9
0¥
99

[N

¢

A e = I d
S SN R X
-~ -

N

SRR

SH gk
EENEN

-

S
RN

—mmeeoecnsgpee -
........ “TTjun 1
“ - I9A®[ [[BMI00]
*104%]
Mem-3uidueg
.......... jun g
" I94L] [[emjooq
*TABL
1em-3urSue g

Tt “pun 1
~~194®[ [[BM000
*JOA®R[
liem-jutsue g
T I9AwB] [[emjo0q
RETNG |
Hem-3urdueyg
TTI9AB[ :ak&oo,m*
“IOAB]
Mem-3uiue g
"~ J0AB[ [[BMIO0]
*19AB[
[les-3uidue g
“I9AR[ [[emlooq
‘I9AB[
es-3urdue g
~-19A%8] [[em100q
“JABL
Iem-3utdue g
" I9Aw] [[BM]00,]
RREYNG |
[[2m-3uidusyg
........... jun |
~"1948] [fem)o0q
"I ABY __v
[Tes-3uidue g
RN jun 1
~TIRAR] [[BM]0Oq
nnnnnnnnnnnn :AUTg)

9jBIpomIajuUy
R CINC)
ea-3utsueyg
-~ 19AB] [[8M]000
RETN:
irem-3urtdue g
-~ I94%] [{eM]00 ,m_
‘JoA®R]
:a?.wn_wﬁmm_
“TIahel [[BMI00q
*19AB[
en-3urueyg
~~Jake] [TeM300]
*RAR[
[esm-3urdus g

........... nun |
~"I9AB] [[BM]004
*JoA®B[
nem-gurgus g
“~1ake] [BMI00 ]
“I9AB[
[em-3uisus i
- TI9A%[ [[8M]00]
*19A8]
Ba-3ursus g
[ ot 4 op---+
........ jun |
" ~J0A%] [[eM100 ]
*JAB[
[es-3uTduey
........... jun |
- " I9A®[ [[84400 4
R EYNG |
fem-gurdusy
- ~10£%] [[BM]00]
*IoARy

= ==

em-3uisue g

A AR a3 a4

q1

&)

A A A a1

(=]

N

ON

9N

9N

N

AN

IN

ON

IN

ON

9N

9N
N

ON
9N
9N

- Tt9jruRas 9ISSIOUY)
.............. op-- -
*ss1oud apuv[q
-uIoy pUB 9rueld)
LRI op---

‘ssfousd opue[q
-uloy pue 991
-URld poursis-aulyg

$S10U3 opuL[qUIOH
‘9jTuRI3 PO

~-U1813-981809 puw

SSIOUS 9PUI[qUIOH

---op---

“TSS[3US ApULIqIIOH

“ruBIZ
poaulBiIg-esieo)




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

88

A R e Tt T Tt TR T Teh T R T T T 08 o T TTTjun ¢ T AN 7T R o) * 0.6
B e R B e i ] e e 0g |y e T oF | TRAR [[BMj00
" I0A8[ T ON [Tttt () 2 e 696
...... 01T (¥ 118 -3uguey
...... 09 e84 TTTTTTTTTTTORPTL AQ Lo S e e I P ]
...... 0g n TTTTTeTTTTOpTTTT T Jd N S e R ) * B it
R " I T ON [Tttt “7SS19UB OPUSIqUIOH | 77T TTTT996
*$STOUZ 9pud[q
-uloy paeaNnusvI3
i T Rt op~--7| q1 |7 TTOUON| POUIBIB-RSIBO |TTTTTT o €06
...... 0 |94 TTTUTTTTTuUN T O G It I ) Rk A 1]
...... 0L [28¢ “I04%] [[8M)00 0
*1oAR[ T ON |t Tt [ Il £96
R A 1% -SuiSuey
‘‘‘‘‘ 0g 1 R I ¢ (S T e ) O e ) - e I <
014 Q¢ 2 S R op~= - T SN |77 STt op~" " T T 196
...... 4 £ R L L S T . G el e o) * i I 0 ¢ ()
F | oL M “1aLR[ [1eM100 4
eI | T ON [Tt “SSIOUS OPUSIQUIOF] | ~"7 "o 696
et B R ERRRE EEAC T Rttt ¥ > | (12 il ¥ 05 |34 g [T 11® 4 - 3u13uey
....... sm-emmemegoply, | me-mememorg | vvoo| an || Tl et || [\ e N A 2 “loLel :Mwmmom -0j1ueas pue
...................................... et Rt B B B e IS B B LR 774 e |-z |5 :aa.waw:m_m T 9N SS19Ud 9pUS[qUIOH 866
R P B EETTI CECREREE e B S LR EREEEE ] Rty N R e il b il Bl I (47 ToLe [[em3004
“1o4e] T N [T T [k E 296
......................................................... 1 L S et it A N A O 11%e 4 - 3uiSuey
B L e EE R TR P e e [ i L T e e [ ¥Lo|o84 ;s%:EEZJ
“10A®[ o1 ON |- EERn b1 Sl I 966
........................................................ b4 R L e D e L e I I 1 [1%e - SWSus
e e IRt R R [ 61 || or | o [e5% © JoLrp[reMjooq
eV ¢ T N [T [0) il I G396
...................................................... z S I S it it i I A S B = I 25 [1% 4 - 3uiduey
........................................ CR 7 et S e T e O e A R _Eiooh“
“19Ke] T 9N
.............................................................. 2 o 10 S Dt et St I 20 et I GO 1 [[em-3uisuey
................................................ LTI L TR T e T 09 |9 ,5?:?58&*
*1948] T AN
B R S R b] IR R T | T 8 || | [ A v (% Ires-3uisuefy
.............................................................. 1 T |TTTTTETTTT TR e T 09 1331 “a4e] [1Bm)00q
*J19K%8] T ON ||t () ' It 296
.......................................... Ty e | ee | o fse e -suisue g
....... el bttt Snieiieieiieieie ittt debui St PN Miiniell N0 4 TN T 68 el IV 4 " ~Ia4e] [femjooq
19A®| T 9N ||t R o) ¢ Rl I 196
[ /A S R R [\ 2 o (31 llem-3urduey
T | 0g N 6 |7TTT7C 09 (%% " Iakel :a&@o,m*
TN § T N [T s ) Rty TTTmTTTTTT 096
¢ |7 |-7Z N N 0g |7 0% ¥ em-Suidue g
1 A S R A 6 |77 09 e84 “JeLe] [[emj00q
..—whﬁm T 9N |77 R+ ) S A 6¥6
........................................ O D T O T Rt A ARt I I S A BM-3uisuey
............................................................. AL |Tcboeg |Toptllor ol og o T IAe] rEM)00d
*10A%] T aN [T $sfoud IpUSqUIOY |*T 77T 86
........................................................... kS I R st Dt 17 S A S les-3usue g
.................................................. I R | 4 I R I 03 448 09 51 T I9A®] [[BM)00 ]
*IaA®[ (6 S i TRUON |TTTTTTTTTTT Muely [T 116
.................................................. At et T N At I A D O 4 08 |TTTTTThoe (% [[em -3uisuey
....................................... AL LI [T oot TTTTRRTTTTITTTTTT o TTTTTTL0e 5 " IoAef [[BM)00 4
*19A%] q1 AN T | ssoud epus[qUIOH
.............................................................. AL |TTTTTLee |Tttltleqe | oe [Tt  oe (R [lem-3urduey
................................................................. 14 I A (] TTTTTTLOS 81 ~TIoLe[ [[BM]00,]
“19A%] [ S TAUON (TTTTTTTTTTTTTTopTTTT e %6
R ! S :H L L O N g |09 MWA et |t Uex-surducy
.................................................. 10 |3 0w % i [ 4 ot 08 M “Taofel [[BMI00 ] -
ake t T | e [ A 76
.............. B e e e X P |2 qT B ) I e 4 g1 N ¢ [1ea-3utduey y
(un Judored eIoUIy (uy) | guad | ('up) | Jued | (U | Jud | (‘W) | U0 | (‘W) | Juso | (ur) | Jusd
97218 I0 junowry I : 9218 | - | 9218 | -19J | 9IS | -WJ | 9ZI§ | -1 | 9218 | -Iad | 98 | -BJ
00a
- - (uy) o fres
10n.I98 uors od& .
S[RIAUIUI 13Y)0 jourey) ajaoosnpy | z3aend) cwwﬁ%mw onqIag | eseporderd wa%,w ewajuy adeyg :ﬂf Y L o&akwwa
i e[y Jo swreu
pue equnN
L3orerouiy
ojppewdag joorqrem

panunjuon—sappwbad fo fifo)piourpy—0g 414V ],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

“TTTTTS[eSAW 6

..... TTTresAw
........ S[BISAI ¢
“mseesnnesgpoes-

Rttt (3TN0 0 §

........ S[BISAID ¢
TTTT TTTIBISAD T

TTTTTTUreIsSAD 1

STTTTTTUS[BISAD ¥
........ [e1s4m 1

...... S[BISAIN g
........ S[BISAI ¢

,,,,,,,,,, g0
......... 1eISAI0

.......... [A1eg

“LL

¥g
8¢

L

89

0g
0¢

0z

8L

ge

89
g¢

ge

R

NP N0 NP N

&
NN NN

84

-~ 104A%[ [[emlo0q
1948
11% M- 3mdueyy
- I94%[ [[em1004
REYNG ¢
[18 a-3wdusy,

............ SOOV

.

'

'

'

]

'

|

:

.

I

I

'

@

vt

=3

O
==

...... 1un duQ

-~ IaA%[ [[BM]00]
14

{1em- mc%:am

REYNG

.;?nz %BSPJ
nea  3ulBuel

............ Eoow
....... AUOZ [[BM,
-~ J94%] [[8M100]
I194m]
(1% M -3usus
~I19A%[ [[8M]00q
REYN:

YN § :a.suoo d
J04%]
11%® 4 - 3ulduefy
~I94®[ [[emjooq
‘J9A®]
118 M- 3uldusy
I94®] [[emjo0q
RARL
118 4 - 3uildueg
—-I1afe] [[emioog
‘I9AR]
1% & - 3utduey
“I9AB[ [[BM1000
*JOAB]
11eA - Surdue
“J0A®[ [[BM1004
*IRABL
11% M - Surduey
“I9A®[ [[BM1004

“19A%8] [[6M100]
*I0ABL

*TOA®B] w
11% M- Surduey
[em- uEunmm“

[tem- wﬁwcam
........... Awun |

....... U0z [[BM |

“~I0A®[ [[BmM00d
jCEN: |

11% A - Sutduely

~~1a4®[ [[BM}004
RN

[1% & -3uiduey

a1
a7

ARAR 4 A

542 3

a1

Q1

T

97T

A A a3l

A

N

aN
N

N
N

N
N

aN
aN

N

N

oN

aN

N

N
aN

N
AN

9N

-...--. e

~ss1oud OpPULIqUIOH
*sstoud apua[q

-uloy pus 9jIuBlp

*ssTousd epue[q
-uloy pue 9uslp

*sstoud opuslq
-WI0Y pus AJuwlp

-gs19usd 9puUI[qUIOT

............ —-op-----
*ss1eud opul[q
-uioy pue 9yl

-uBI3 poulBI3-dulLf

~ss19US SpUSI[QUIOF
sstoud opuelq

-uoy  pue Al

-ueld poureid-oury
............. ~op-----
JEU op-----
.............. op—---

-sS[OUd SPUA[qUIOF
B s

“aruerd
poutsid-ouy pus
ssoud opud[quIoH
ss1ous OpUS[qUIOET

-.........:.- op----
............. op----
............. op----
............. op-----
e op-----
9qurad

poureis-auy pue
sspoud opusiquIoH

TTTTTTTTTTTTLLG




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

90

T R NL251 g0 (%4 (1] S T 0% i e 7| g€ T 6FE (8% TTTTETTTTTTOpPTTTTT T AN |TTTTTTYITTTT R ¢ ¢ i LE0T
$4-914 |="""""s[eIsAI g |-------=---{haeg
N “IrB}
84 “TTTTTTRYSAD [ | -UB)-93IQUINOQ) ¢ 83T S0 |31 (1] S 0z T I i I A [ 1 S I op~==-* T N STTTTTTTTTTTTTopTTttt
L QOBLT, (TTTTTTTT Jnorg
N T |- enpueoaw(), N
B
21118} paureid-ouy pue
8¢ STTTTTTTTTTOpPTTTT -ue}-93IquIniod *wm\ 4 84 [ [ S e 4 [ 19 L) S op "7 T N [TTTTTTTT SSIoUd IPUI[QUIOYY |77 Ge0T
91¢ Tt [BISAId [ =777 77777 op =" F9q g0 ¥ or |77 [V N € 0 |77 g'6¢ 9% [T op~T" qT ON | Tt 1S A . <01 Y
84914 ....y:y.”ﬂ‘mam»mmuN ........... op~"""7|F9q T it [ 0c |77 TNV 14 TTTTTT 6F 9% L T SN |[TTTTTTTT “SSIAUS SPWIQUIOY |77 €80T
L35 S L A op" 77 o1 LL %1 [ (12 i A ¥ e |77 €9 ) op =" T N |TTTTTTTT L L L ¢80T
oL¢ [T [BYSAR [ {~=" 77" [Amg |¥97 T 9lg L |TTTTT (172 A € ¢ |TTTTT [ s N op~""7" T ON |77 I L 1601
B e o1q LI A o1 T (120 e g ge I 1 % TTemmTTTTT op~~TTTt Q1 (TTTTTTTT TTopTTT ..:....l...w.u.%uw'.uw ............... 0g0T
pouredd-ouy pus
........................................... o a5 ot |tloes |Tollw o |ee [lov [s ssesceeqump | qpo |tttttoo|TUopTTUy ssieus PUAGUIOH |°
“9)Iue.
............................................................... . 3-951809
84 1815410 T Log |1 g 0g ¥ 0g st |2 -----0100) oo | PoUlBL
R R B 94 z 8t |¢ |vveler |t T oot |- € |8 --==""3u0z [I& a1 op ww%_mwww%zﬂm
‘SSIOUS OPUOIqUUORL |*~~ """~ 8201
.................. g TR 0T ¥ TTTTTTITTTTTTO80D mmmmmmen| ey = | m e m e ey e m e
e P i e N A L op .mzo&%ﬂwﬁ Leot
.................. 02 TTTTTR|ITTTTT @ TTTTTTITTTTTRAI0D RN - : E)
...... o |o |% e B | wermma)| T TION | et poteaA-otig |- -----agoL
...... TTTTTYITTTTTTL A8 R L) B ] L L L T TP ppp S N IR,
...... -mmmee mm- MM Soeees mm WM ., .:.....onoswww_%w 1 N op 201
R Lt I Tt A SR N I
.................. mm S b |54 am --.-...-onos%aav T SN o veot
............ € G D O R s 1 O 2. e I L T I
............. W_--: ww emee- mw ﬁm .!l-.wﬂos%w\% T AN op a0t
............ o] 4 ERRRRREERRRR ! U [
gt s (s A s SO O : wﬁﬁmﬁ S el I ) e | T o
€ 0¢ € [1}4 I " I T ON |T9UON .:....:«..V..Q%NWW ............... 0201
paure1d-ouy pue 6101
8 e loz 1z |og | o 3 s opT=T| @ | 8Nl |TT7II77I| SSIaUS pWOIQUIOR | TTTITTTITIBIOL
M m N m um T mwsn WM HHHHHHmw.HH %H wm HHHH.”HH.HH.H:MW N I 101
G
$ | msAl | 8 1z |l ol ¢ |e | R op---- T | oN | “SSIUS APUWIQUIOH |~~~777 =G0l
5631 |"TSIegsAI g [ e i I A bl I S A log | 00 |3i8f [ op T | N [T e op S ¢01
-3S1809 ﬁmm oy
-uel3 poureid-ouy
L L 1ang |- A | 0> [ 0z || B e A s I 0P L | AN |TTODT SSoud puoluiy |+ ¥10T
-9818090 pU®
e Trreeeeeee L i R ay | [ 2 e ) 6 |hoe |n Teoemeeeegprees S TIUON | SSIou3 ODUIAWIOR, |77 g0
~9TuRLd
poureis-oug pue
woo | S[elAp g |- R ay | > | R e R e I N e N I 7 senomee op~---- T AN |77 SEIOUS opUIGUIOR |77 r
-0SIB0D pUR ‘o
-uel3 pauleid-ouy
41 Tt TRISA [ (T TTTTTTop T T AL |7 > |7 0 |t Tttt L1 S A 44 | S op~—~° [* 1 S “QUON] | ‘SSIOUS 9PUS[QUIOF [T T10T
Vi N S[8ISAI 9 |~7T T op T I A 914 LN VE L S e A 14 0 |77 ge ol¢ D q1 L8] R 0101
5494 | S[eIsLm g [~TTT T T I i AL |7 L |TTTTTT 0z Tttt Ttttttheg |TTTTTT Ly [ 2 S op - 1 - .wﬁwnw..nw:u. T 600T
peujeid-auy pue
.................................................. ar i |tloee bl ler vl e |Mes6 |otttymp | g | eN |TTTTTTTT| SS1OUS opuOIQUIOR [TtTTTTTTmg00T
(up) Juadred S (uny | qued | (uy) | JUd | (U) | WS | (UY) | $USD | (UI) | JULd | ('UI) | JUD
218 10 JUROMY TR 3218 | -10d | o;g | -19d | 0218 | 134 | o718 | -1 | 0218 | -19d | 9718 | -1 g
o1
() o Tem
jon1)s uone .
S[eIdUI 3930 Jouren oyacosapy | zg1en® owm%%w onuped | oseorded .ww%,m reuRIur adeug nﬂ%p -1V edAY, 8&&%&
! -8y J0 dweu
PUR JRqUON
A3oreIoury
1B 20 [BM

ponurguoy—sayvwbad fo Abojpssuipy—' 07 wIdvJ,



91

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

Rt | 51 S 0 R

i S[BISAIO

......... 1RISAI0 |
........ S[BISAI0 ¢
....... 1815410 L1

Cooemmeeegp e
......... 1838400 T

Rt V% - Te §
.......... eImere

il V0 T2 §
ojIRY
-ugy-ejrqunied

o3IBY
-uB-IqUUNeH
........... 1410y

......... omerg
...... PIUFEI

W opTmmofmr o3Ity
L “90BAY, |TTTCC . .Euowﬁ
L] 4 74 S[BISAID ¢ |T77TTTTT I TIAIeY
LS O o 3 IR .
8 [Tttt Q0BLY, |7 ajoryg
"l
9l¢ | 0p~"TT | -uBj-IqUNC)
84 TTTTTTTTIBISA T (TTTTTTTTTTTOPTTTTC
8¢ | S[BISAI0 g (-7 “Ttop Ut
[ ) At A M
%i-84 | S[e)sAm g |"mmmmTT et 1Ag
T 90BLT, [~===77mn éaamv
cwmI®A nnnnnnnn wﬂwambho F< 3 ..Tn&wml
81 TTTTTTTTIBISA T |ttt iARY
8g-914 |~ TTTTTTTT 90 (T TTTTTAsRy
L TOOBLE, (T 1301,
$4-884 [T T TUS[BISAD L | T 14pg
§4-914 |*"" 7T TUs[BISA § | .[....H,Cmmw
L4 S T OJLICIU D
wooo T 80RLE, |TTTTTTIC apord)
8¢ | LRV CO O I &g
| S 98BI, [ ujorg
m& ........ Ewbo,m ,,,,,,,,,,, _?mv

—

w0

=
o

(4
8¢

02

0z

02
0z

4

0g
0Z

¢t
g1

ST
8

91

gt
91

V4

(4

51

L€

[1i4
gz

02

L8
q€

4

4
0¥

ST

0e

8
ge

44
14
)4
69

ta4

¢

09

[4
44

6%

L8
6%

29
8¢

[} 4

8L
g8

967
g '8¢

t44

8L
(U4

(U4

-84

-84

25¢

v

............ OHOOW

nnnnnnnnn i3 (i1g ]

........ U0z [[BM

-~ J1oA®R] [[BA]00]
“I9A®[

eam- 3urdusy

- ~104®] J[eMl00]
19 A%T]
em-3uiSusy

q1
a1

a
= RARRg

T i

]

q1

a1
a1

Cigs

qL

*9}1UBI3 pourBid
-0SIB0O puew
$SIOUZ 9P US[GUIOH
-sstous SPUSqUIOH

*91uBI3
poursid-euy pue
SS1oUus opue[qIOH

B S R

-op-----
“SSIOU3 SpUO[Q UICF]
“9jIueId
paureis-ouy pue
SSIOU3 9PUSIqUIOF]

“SSTOUS 9pUS[qUICH

*9j1z}0enb pue 931
-u®I3 peursld-euy
‘sS10us 9p us[q WIOH
*ajtuead
pourrIs-ouy pus
SSIQUS 9PUS[(UICT]
~sS1ou8 apue|(ILIOE]
91
-z31enb pug ‘on
-uBI3 poure.s-euy
.mm:ﬁw IPUBIY IO

sstous %ESEGN
*oy1z3.renh puw
SSIOUS OpUS[( WIOF
o3
-uBi3 poureis-ourq
*9)z3J8nb
pu® ‘9j1uvad
pouleid-euly
ﬁwaﬁm mvﬁwBEom

-sspud o@ﬁcﬁﬁom

A RCIN
-ugig poujeis-ourg
*TuBI3
poureis-ouy pus
Ssrousd mvnmzz.SH.H

~SSIOU3 9PUB[qUICH
“9jIuBL3
poureiS-ouy pue
SSIOUS P UI[qUICH
“SSIOU3 SpuR[qUICH
“ojTuRId
poulgi3-euy pue
SSIOUS 9PUA[qUICH
.............. op—---

-SSIOUS 9pUI[QUICH

.............. op---

meesmoeegpoe oo
"9 uBI3

poureid-ouy puwr
$S19US OPUS[( WICH

‘oqTuBId
PauURIZ-9SIB0D
pug ‘9jruBid
pouleIZ-oul]
8ST19UE 9P US[q UIOT

*91uBI3
poureid-ouy pur
SSIOUS 9P US| UICH

*ajuBIg
PauUIeI3-08I800
pue ‘991uelsd
poulsid-euly
‘ss1ousd opus[q UICH




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

92

‘oIuRI3
I I P . AR IS RIS S EUN NI MUV ISR U [ AU SR RSN A poureis-ouy puse
.............. R A 4 s 1L (91, 4 - el - i [4 - 8L 1?Kf qun 1 qQ1 - “"OUON |~~SSIOUZ OpURI[qUIOH |~ """~~~ """8IIT
- ¥9¢ 1> %91 LT |1 S R I R g8 ¥94{ “T10A%e] [[emloog
....... I S I R R 048] o1 AN |77 TT{TUSSIOUS OPURIqUUOH |TTTTTTTTTTT I
8¢ g [1i4 %1 (i 81 % es-guigue g
e e TTTTThTTmTTTTRT I ¥99 | S Ter TTTTTTyTTTTTYITTTTYTTA T ¥8 ¥94¢ e CING g :anco,m
“10A%] 1T L B opTTTTTTTTT TTUTYTI
B IO MRS I N S AU L I IO < { 09 |77 0z (3¢ [BM-3UI3UT B
SN R AU IV AN 31 £ SN -0 S I N (LS D 7 4 I AN S S RO N N I ‘S S ST1T
¥9q 1> |93 T eI 7% (08 PL 411 op qQr op TTTTTTTTTTTR LS TTTRINT
‘oueld
........................................ . . e T o ~ e . s pouleid-suy pue
........................ Wi | AL M I - 1 4 [ 68 |3 ap 1 SUON | SSIOUS ApUA[qUIOF
S D A S Ry (N IS -1 S T 1 S Fc O I o S I op_~""" a1 _7sSioud 0pUSIqUIOH
S o O O N £ SO [ NN I DO MO L I &% b ax , opTTTTT
....................................................... [4 L R el T se 914 I T op~ 7
I I o I T |y 4 R L I I [1] S €L |94 R A I § op~-C
.................................. 8314 g0 «\A\ g o 03 I K 4 0g TS 81 TTTpun g Q1 op~TTTT
........ 94 (4 N I8 Trer #“ 118 TTTTIAL 384 “TIaAel [remlooq §S1ous apudlq
.................. R e T o *10A%8] a1 “TtootottteuoN (J-uioy pue 93y
R T TR AL |84 g et N e B - 08 |TTTTTTiog (%M nes-sugdue g -ne1s pauperd-eury 7T “TTTL0T1
N 94 R 1 B I S N R LI S I 11 T jun T AN |TTTTTTTT T T opTTTT Tttt 90TT
91 TeIS4D0 T HAmg (8214 160 | 4 el 4 q1 g9 (o1 DAL [eM300q i
I S S e yas . U AU R I N A A “10A®[ T . S i [t Tttt 90TT
R R 91 | AL (¥ ot |77 gL R L O g (% [ea-3uysue g
,,,,, S ) DA - St I SN Dt I SR D U IS D R 48 5 v 1 o S N O SN R 4]
P I R P A T o [ R I (A1 S op-TT q1 e O op |t 20T
9lg - 1238420 | “T[Awg T ML T T R - 0g o 6% [ S R op " T 22 S A L] L R 114§
P @BLY, | T opidy | TTTTTTTI AL |t [T N BT R A 0g R LA L T op """ 4! ON [T L s 1011
2 S sfeysan g |- Ky | AL T [ S e I At I e I L5 o opTT Q1 | N | op Tt T 0011
A A I SN I 7 NN B N O O DO - DO I A o2 SO DO SO 1 B0 S I b I 6601
“““““““““““““““““““““““““““ LT NS i 0g o R R 44 B TTTtttep Tt T ON I L et A, i) 8
I D D I .m,b ,,,,,, > |77 wm - 3 m@ ST ¥g T ﬁ@ﬁn T 1 ON |77 [ U] i L60T
....................................... N i R R e e R - N i3 I ) (o]
................................... Trmmeelay UL I> Tl 02 TTToltttTTiTTTT gk Tttt eg |@ )+ (17 4 :.m?w T N op 9601
84 T s[egsA g (T Top Tt U > |7 [ R D T [ S S D op"Ttth T AN T R 9601
51-8¢ J..H:.Eﬁmbov ‘‘‘‘‘‘ op ~TToITTTTTT M, | TTTTT > | 14 R 4 Tl se M- T opTT 1 3 S R R 4] ¢ It A 601
m»‘.. I S o A A g |~ R MW ...... mm B R O i o m@ ........... aﬂwﬂ~ 1 70 G e (U G A (1}
................................................................ 14 R v R L e ) B ] T O LT pna———
B ki op---o| T e | S |- R et I e | T auoz :SL T °N op 601
MA I 2 5o O [Ag o IV |77 02 R R R N 4 o 68 |31 TTTTTTTTTTop T T S S e (4] (i 1601
................ QOBLY, | T TTTTTTTOINONG |TTTTTTI IS TTTTTHI> [T 08 T | % T ge " L T L A N | S RO . 1)
AR I i > [ R I A I A A 0g o 6% b2 1 S op"TTT T LI\ “ssoud auﬂw_nﬁ»mmm T 6801
T DU “dHuUBL
LTI NN vl IO SJAI0gY - eooe > | T A e R R eg | ol | op=--c| o |- -ouopN |{pouress-ouy pue
L oy ssfoud opue[qUIoy | """ -=--880L
S DR RO 5.2 IS > S A N DA I IO SO I 14 o S DO SR T SN T opTTTT T L801
el |t 18ISA10 T B op-—mTr Tt S| ] S A [V Y A I 0g - 6% b4-8¢ | op~T QT 3 S e (4] S I 9801
FgOTIg [~mmmron S[eSA § |77 T S AL [T [ A 4 R O D - [ A S R op 7T 1 ON |t SSIOUS OPUBIqUIOH |™~~~"~""""7" 9801
P84 |7 TUS[BISAdd g |TT T L S - > |77 T |77 0% R Y 0 (7T 69 H-$¢ |7 op "7 0 S I L S $S01
Bg-84 "7 SpeysAdo g (~TTTr s Awg |77 1> T > |77 0% R R g |TTTTTT 09 W T [ 2 O L (Y R 801
I I .o ”HHHWHNGESE ““““ > |77 r |7 (12 I A 0g || 6F  [BEEE T op "7 i/ U TTepTTo Tt opTTTTTTTTTTT TTTTEs01
84 |- _Emm-wwhm umﬁwﬁv ,,,,,,, [ T (172 it R A g |7 ¢3¢ |TTTTTTTTTT opTITTL o [T TTopTTTtTT Tt [ i B 180T
*ajIueisd
: - peugid-ouy pue
............................................ AL | TTTTI> Ittt Tt e || ee [M-s4 [TTTTTTTTepTTTTTy qrp [TTTTTTTT[TeUON | SSIOUS pURQUIOH |TTTTTTTTTTTT0801
R R D L |TTTTTT > {77 7S R R 0§ |77 54 S op~TTT T 122 S I S O 6L0T
..................................... D N N T N R e 4 R O I A Tttt OW M\mrﬁ ,y.........uﬁwm a1 N I A | ¢ St R -7/ 11 §
[ I R e A > |§ TR o | aNg |- -gstous 9PUOTqUION |-~ - ---
. o 0 |- ge |- o5 leg-v |- ouoz :ASL I N SS1ou3 opURIqUIOH £L0T
,,,,, i Eitttlt='s |y /0 ittt 140« | RN PR RS U .
Y I o R o 0 ot HON | e || poureasouy pas
SRV ESE— el wﬁ%@ ....... LT 7 s 1" i i 0 | loe fst e U0z [IepM SSIPUS SPUSIqUIOF |~~"~7" 77" 9201
(up Jueo.ted [eIoUIg (up | Jued | (up) | Jued | (‘up) | USD | (U | JUSO | (‘up) | JUd | (WD) | JUND
LIS 1o Junomy : 9218 | -19g | 0218 | -0 | 9mS | -19J | 9ug | 19 | 9218 | -I0d | 9218 | -I9J
¥o01
(m aInPNIIS EA | yorpe
4 d £, .
SpeIuTW 19YI0 Jwep apsoosnpy | zyaend) om_m%m.ww aNyeg | eseporserd ww%,m [euRIuY adeqg sﬂas -BYY 90AL oumsmmm%a
-g[0yq Jo oureu
puR Jequun N
A3oreroury
ewsdd g 3001 [fEM

panunuon—sayynwbhad fo Abojpioul jy—0g 414V ]



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

...... S[BISAI0 T

—

OO MMIQM O
—— v

M~ O

............... 8¢
............ 4 07
............ % 01
........... 1 08
I A ¢ ST
PR M 2 S
¥ 0T
...... vl g I+
............ g ST
............ 4 0z
N I
¢ @2 |g 48
........... 11 g
............ 4 Sk
R [ g
B IR 31 S It
.......... T or
...... R Ratbal i £
Rt R g o
........... g 1
............ 9 08
........... e 0g
............ 14 01
e %4 g
............ 4 [
9 1 S [ord
g o | ¢ 03
9 L O [
............ 4 o1
8 1 S ge
............ 4 g8
e k4 o1
........... ¥ ford
............ £ 01
U -l ¢
...... R
............ 4 08
.................. 0
............ K

S IO 08
........... ¥
N I 09
................ |y
B NS
................. -l 09
S SO ¥
SN S M re
JNN NN SO 3
...... R e
..... R i I

q9°gr

R RN E R

O HN N N NN

-~

\m

794

RAZRR
RN

o D O

N NN e N N
[N —

O S CINCl e 0

W OO0 o
DN
i —

........... 100

....... AUOZ [[BM

- 194%] [[em)o0q
*1aK%]
em-3ui3ue

TThmTmet jnun 1
- I94A%8[ [1BM00
*10A%[
em-3uisuey
©~1948[ [[8BM]004
*104%]
nem-surduey
- -134%[ [BM300]
RV ¢
nem-3urgue
“TI0A%] [[8M1000
IAB]
mea-3uidus g
~=104%] [[8M100 0
*1A8]
nem-8ursuey

....... QUOZ [{eM,
“TIRAB[ [[BMI00]
REYN:H
em-3urdue H
“T104%] [[em3o0q
048]
Iea-sutsus g
“T10Ael [[eM}004
A8l
esa-3uidue g
“~Iahe] :?E.-oc,m“

WAR]
em-surdue

. ﬁ:: 1
“TI0A%[ [[eMI00]
RLYACH§
Hem-gurdue g
“I0AB] [[BM00 ]
J0AR[
lem-3urdus g
N UL S
“"104B[ [[BM100]
IsAel
nea-surdur g
~~104%] [[B8M1000
1048
fem-3urdue g

———— e ——

........... nun |

~"194%8[ [[eM300]
IoA8[

em-guydue g

—_——

QT

Q. SaasAsa

9T

qT

585AEEEAE 5 2 A 2

AR ERas

[ I e e

a9

QT
A0

AN

AN

AN
AN

ON

N
AN
SN

3N

AN
AN

3N

“ss1oud IpUSIqUIOH
*sstoud apuolq

-u10y pue 9yl

-URIS pPIUIBIZ-oul

“SS[PU3 IPUS[qUIOH

*$S[oUS 9puUd[q
-U107 pUBajIueld
pPouIBI3-98180D

vmﬁfm.o:u. pus
sslousd o@ﬁwﬁﬁom

°$SIOUB 9pULIqUIO H

55——7T

297133



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

94

.................................... agg L, (& ¢ TTTTTTIGE TTTTTITTTTRIGE 08 TTTTTTIOT 8 L. s EES A
....... e N 2 ¢0 |¥f go |"|og |l ls los || ee (8 “-=-="-auoz :&L T op .Eamﬁ 8ot
i # ag | I R R g8 |op |l I zoov O ~9UON | poursis-auy pue
91 I AL S N T mm ............ g A 09 |31 JTToTeuoz %ww\w SSIUS dPUI[QUIOY | 77T 61T
SO R R kbl R 2 O 8§ |09 |- 8 Tt - S D
e B —— i E==r — L — o
I, N e K e R € log [ ¥ O et S G IS S i
a14-ag4| === S[RISAD g | =777 opT T ag | 2 A R R R o€ | S mmyi| T N | “SSI9US SPWIQUIOR |~ 77T 11
g e A A i e 08 [l L § T s pauros
ouwoz ! . oo _..___ - = 1
RN N I T R oL ¢ B R B S B gg |- o1 e e | a |1 aperpauriogurf| T JUON | upig poweis-oug |
R S vo4 KL |34 or | [ i A Y 0z |77 0 8¢  |TTTTTTT 2U0z J[BA, SS19U3 IPUIqUIOTL 611
F8E_ | IIIITsImsAn g | T AR | S [ [ S D BT g5 BRSO S (R S 0\ S N CeSTonS ST | < ee oo
..... WLO|TTTTIT T 0 | e T ek (% - ob ar IN mmﬁw‘woﬁsw%%mm 1611
-WIoy PUB 9)1UBI3
MR M SO S ol b 12 e T L N T — gl TOUON | PIUIEI-0SITOD | 7T 0611
Yo T IR Coces.< T R P > |77 [ S e oy | 1 L O N e © 1 | e B YO EE TR -SS19US IPUR) O |
e s essetssuie s~ o G0 e st e 0 e 0 = W ) 1 [N B NG o
‘‘‘‘‘‘ oot T ) poueag-euy pue [
R S I R Ay |- 0w | L R Rt B leg | g 8 ajerpowaajuy(| I JUON | SSIOUB SpUR[QUIOH 8811
! I AR S L A P O S R N I I A W suoz Www\wv
....................................................... T i I S IS S Sl R U= S S
................................................................. R I, T N op 2811
> z 0G ¢ 89 o1 ¢ U0z JBA
.......................................... IS e tetleg |l ae |ttler ev |eptL g ON |77l sstous %wﬁwmm TTTTTTesT
pourId-ouy puw
R B MR S " I SR D I I [V Jeg | & | CIITTTOPTTL A | 9N (TN | SSIOUS apudtquioy | 1T T Tes1L
...................................... T I O A S O R 't T IO A Tttop qT B S e s ¥ S DO 111
.......................... | 5= I I B S W st I A ot R unpfdr N op €811
...................... Ot D et R B T D e e A e E A STTTTTaIo) S
g1 |- SpRIsAR g |7 Ehn Ve R R EEEEES D> - 07 |-l o | o P Juoz :SL R¢! ON sspus mcwwﬁmmm TR
pouress-ouy pus
N S DO RN (. 2 (CA e B g8 T LA s S | S ar |7 T OuON | SSIPU3 OPUSIGUIOF | 177777 TTISIL
......... T It > b S A T it St D I - At N 2 £ S | L0 O B ¥ N op 0811
T I sk 1 I 2 O R G M > oF |l R z g ~suimy EEOE,HV s
T > 1| 61 | or T (U U CTwung
............ R ISl it St S B > i+ T Sttt A Rt S N > T Soov i
..... SRR R bttt 1> et S A s i e B A e L “-o----ouoz (A
| T e I I S I b qoe | LS e
R A M R > T - 0% | g T g 15 T rouoz g
......................................... DR et B S Rt K e Nt N - S0 D < 2 i v ¢ R D T
....................... ) S T P S S I I S It SOt I < O B o £ R B cpumiloq
| T I X T |20 S e Rk > |7 |5 2 Il i A [ L [ whc%.v Q1
R I I R T R I S S 0 |l A 09 (81 - TooTomoz e
................. - e > ¢o |ler |Tptttlg e (| gy (s Thuny |
1 S qusK |- T [ R R v oolor |TC ¢p | elele ey e e et 0100
............. e B R AN P L2 S Bt R 1 T aodu [eA300u | o
.‘—w%ﬁwﬁ
............ e B 1Y > |5 or "l er IBa-3urduey, *djruBL3
pourBIS-oUy puB
....... e A £ > [s¢ g et R R Y s 4 SeTttUTTTttOpTTTTUl p | TTTTTTTT[TOUWON | SSloud epUo[qUIOH UL
T O I A A Y /S I LN I I e epmrnen | o
................................. Tl 01 |TTTTTlOR | T g 01 € Bl N U PR
SRR R S A N T 0w |¢ |e |1 Je | g |5y .L...:mﬁ.ﬂiﬁ.éw T RGO O I 8
...... R ) I S B 1 A e B S I O e AT Rl T op estos ool 8911
-wioy  pug a1
....................................... A A e |y le e |Tttlog (8t U I A e N .:sa.mww%%mwﬂm T e
el e wxw LI 1§f g | [<] S B R b z 0e | 0 3f |ttt jun | T AN [ouoN | sSIUS dpudlquIOy |TTTTTTTTT 9911
,, . . —
(ur) Juadsad [BIUIY b(un | qmed | (un) | Jued | (‘Un) | 3ULd | (WD) | JUsd | (‘UL) | JU0 | (Up) | JUD
9218 10 junoury + | 18 | - | omg | ~a0d | 92§ | -0 | 9mE | -l | vurs | -d | 87§ | -1dd
o 3001
(un M ONAS MBS 1 gorye c .
SIBLUIUT 13YIQ ey araoosny | maend) ONMWMWM A | IsRPOIERI ﬂa%,w [BuIa)uY odeys s.%a -1V ad&y, E_mammm%&
i : ) -8y JO QB
PUB QU
A3opeIouriy
ayeusd g HA0I %A

panunuon—sayvwhod fo Abopidurfy —(0g AILV ],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20}

“““““““““““““ iV < O O e e O OO/ R S SO
.................. mwﬁe -::wﬁs%::oe R D S D S T I D N w.h. emﬂ :::-@ﬂ%ﬁ% N ; op R 4}
TTTTTTTTTIRISAB T |[TTTTT JBUIBS (T T el il I TPt R I A 9 | € 7T TR Ol gy f Nt |mmmmeeeeleeemmmmm gy e o -
Mm* .....:,.ﬁmwo%h ....... p..#.ﬁsgm ........................ -[------ [\ Rttt R EEEL R og |~ 08 %84 --=----3u0z =§L 11 N op ¥l
8¢  |Tmmmmeee- EOLAR /i i QUIBULINOT Y |- - oo ocee N S R B O P . IO, [ P D Py L Rl I
4P R AL | : m_smmdv o |g | o oz st op s N 171
B -
8¢ | [e1SK10 w .Ez.ZSEEoow ............................... I S e e (1) S A LU S [ I [ S L (11741
S | auord )| ||
MWm ................ g | 21 510 < S Rl Rt s il [ S A g L 8L T TS pun | I °N R b 6851
2% N A ey, [T JulfeuLIno J,
m\.\” ........ S[BISAI0 G |77 JIysreureg | (8¢ EAETIE AL |TTTTTT (12 e e S 0 |TTTTC 01 9 7T WOV
GI-%¢ | T s[eysdw g |TTTTT 1Ag i N O™ |- memmmmee —
I A T £ 1 11 L R Aty i R S Dt A ole | & et TImermeml) JOUI IS R — —
L) g |TTTTTTTTTT 510 < R Il I el R 11 SEE R &1 ¢ T 1 S L2 S S U B0 A O Aty LeTT
R I = HHHM-_,wﬁwo_ﬁ ....... S R A R g ||| ) G 09 8¢ | opTTT o ON  |TTTTTTTT “SSPUS SPUWIUIOH |------====-~ 9a1
.................. .m.ommw “::‘..a“wﬁzwﬁ B ] B B B T e B S IT B Rt e I AL TTTTTTTTTTMUMOY | AL [ TTTTTTTTITTTORTT T 0D T e ooy
e S | SR RS SR RN peouu (SO USU SN (S S e sioon] o |
CIIIIITSmIAR O | uSHamon e e @ | = = T I PuON S vzt
..................... > 111:.....#352 el > || > || er || e || oe (54w |Totttopttot| T [T TTOMTOZUOW ZMBNY (e e - - —-pory
I HHHHHHmcHHH Huuﬂoﬁmﬁ%w_mv Rl IRF R F R R bt by 0g ||| 0g |t | op~TT q1 AN T ~SS1OUS OPUIGUIOH] |------------ zeel
SO NS | JUOY I ore (R ag, | > e e e o s fr | o S B — S et
“““““““““““ R O ) i< | DSV I FUR (I B e LT LT B - B B ERnaRE (TR seemmmmo oo === - S 9)TUOZUOW Z)ABNY == em e
..................... > “‘.,.;a:pmnmazv £ £ 0 |% P ar R 0821
JpUWqUIoY puR
.................... > |apude |l 1> |l eg et ee |l o (B3 | opte| @I [TTTTTT|T QUON | ONUOZUOMT ZUBRY |-- oo oo - --gony
L HHHHH..NWHHH HHHH.‘.‘wwwm.ﬁmv ....... ag |ttt 06 ||| gg | [ 7 S opTTTT q1
............... S IO . . O Rt it i R O I R 1T St M-I A I A L. B
|||||||||||||||||| op """ " T TTeInot R el Attt It A il ettt A et Al Al Attt I - N (¢ 1
................. s i E— gy, || i I e i ::.:SS_EE a1
I HHHHwaHHH HHHH‘.‘.%%NM%AV “““““ (2 0 7 il Rl e @ | o1 | e | 0z I TTTTTTTTTopTUC T
...... St eeteeeomay, |TTTttTTTTTTOpTTTI| e JE.N 7 i SR PN I 174 I A e 14 Tt 98 Vi o Topt | AT
“““““““““““““““ L AL N DA T = S Sttt A IS Il Attt A ) N It I S 2N ¢ R i I ¢
ERRE R R “TeR0BLY, | 77T oOqIpRUBERY |TTTTC B4 R A i 0z || g | 09 (%4 - op. 91
‘‘‘‘‘‘ s S 2 .. G e R e 0 Sttt N A Dt . G A - T i T IO i I
D . weLy, [T NUIRUBRIY |~ T T e 06 ||t < o1 |e% T awwwoﬁ qT
R Tttt I Y A et A i A 86 [Tt L2 e R
............... VLY, | T oMol I
“““““““““““ > x.&sszv::: R s s e A e L S S I B R 1 TTITII7euoz [em S
....... - .55 1 O e At Rt Rt N I S St U | SR S A1 S B N 4 Tty T °N op TTTTTTTTTTTRIRL
OIf__|TITIIIIIITOmAL, |TTTTTTTOMRUBGI |t T T e T 6 | (L R Mw HH...,..M—.o.N.ﬂM%V T ON [T “SSTOUZ OPUIqUIOH |------------ L1GT
R B s il I IIIBUIE i S TR e O B - I N 9ueld pue
...... R R AR E.ﬁﬁwmzv 91 U e A (2 0¢ big op T O Hmm.m.wf.mwmwmanmw@, R P A
LT I 4 S I e (i A el ) A [ i ¥ I [ 2 S op~ | T ON T N {48
2 R )+ Rl I C2A51) 170 T Rt Rl Rl ekl Rt T T 0 | [ 2 197 TTTTTTTTepTT T T IN sstoud %w%_ﬂwﬁmm ........... PICT
pausiS-suy pue
¥ SRR /T N2 03 5 R s R A N FAS T L0 S I S N ST T[T TOUON [TSSIOUE OPIOIQUIOH | -om e eI
....................................................................................... E) Rl nieeieieteieiael ) ¢ il EET TR
R e 284 LY, (7 (1] S 0 |7t q oy |77 0g aq .......Oﬁo‘m%ww\%ug T N clel
““““““““““““““““““““““““““““““““““““““““““““ [ T e A e T A 1 [ S R 3 e s 10 Rl
““““““““““““““““““““““““““““““““““ o e I e T e e e e S & VR B Y e N
...................................... 914 AL v -2 et N e i 4 @ T 1% R R ¢ N op 0121
........................................................... L0 S s I et o N . O 9 -=---==-|-ssoud oPUIIqUIOT] |--------=---
“““““““““““““““““““““““““““““ I T T T e e e e [P R s N 4 foet
...................................................... B 4 TTTIEE |TTTTTTITTTT 8 oF {77777 08 8 TTTTTTTTTTTTaI0) -NuBId
,,,,, , ouoz |7 TeuoN | poureag-ouy pue
................................. TTTTTITTTI 0¢ D I A R or |7 @ | _vjBlpauliojuy SS1OUS OPUWIqUIOE] | -----------gogT
......................................... B4 g0 B | ¢ |TTTTTTI06 |TTTTTTIIIIG foe |TTITIT| e s TToToouoz lem | g
“““““““““““““““““““““““““““““ #oq > | 0 |joe [T g (- e N A otjung | T N v Lozt
................................................................ (1 2 e | 2 ] :..!...-..o%wmo
oN | TTOpTTTT| mee s I
......................................... PN S S O o . s Y amipauri Uy T N o0
............................... ibis I 31 g T 08 TP g 9g ~TTTT T ouo [ I S
................................................. > |81 [ e I S i i I 0g L S B § ON T m [ R (1
L Q0BAY, [T 9IjouBey |F9¢ LT [ 02 |l g 02 op T ON T GO I P0G T
.................................. 9% UL | N /A i I i Rt I ¢ gg TTTTTTTTTTTjmun g T N op €021
G814 | T S[B)SAD § T &30 )|~ =7 (| oL T [ T A R A I ks I S B S 01001 1 oN |t B 2001
1S T I S ¢ 1 4 ¥ 2 T O VA S I R/ A i CCL S I s I LA N w0z [ep
m HHHH.M.%M% I ‘.,\‘.‘.‘.ﬂwwmw ¥9{ > v 1T | ¢ |~ ¥ oF "0 clee g | cpTt A1 IN T “SSIOUS 9PUIIQUIOYL | TTTTTT (4
i AEREL R et IR 2 374 R AT ¢ | 05 || I {3 S A I < T | 2 S I junt | QI |TTTTTTC B opTTTT | T 0021
............................................................... 06 TP 8 U ......,,..w.mwmo_,
I T TTTOpTTT| Tttt 6]V 2u 6611
...................................... 1854 I | 3 0z T og Tyl e 01 I 1} 4 1 dlBIpourIojuyl a1 v ¥
....................................... @i > i oig Icloe el joe ler I 77wz [rem




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

96

I HHHHHHH#W HHHH&EMMMMH\MV ....... ag | R R o |~le |- ¢g |- o1 (3¢ mmemeees “opTttt O B BT B op--t[-mmm e 7821
..................... 1> |y || cag |t e |l o |l ee (s |0 B B R B e R N (-1
*9IU0Z
-uowt zjrenb pue
e B b R ar |t > e I e e e gg [ A e T S s -=-op~~-| sspoud PUIIqUIOH | 77T 0851
ayruRld
poeureIs-eUy pue
xxxxxxxxxxxxxxxxxxxx I> |7TTTTTTTTTeqNoNg T Tt Tt m et g I e it I+ TTTTTTL 06 $1-94 TTTTTTTTTTopTTUT T ©7e=7t|TTeUON | SS1OuS SpPWA[qUIOH |TTTTTTTTTTTURLEY
|||||||||||||||||| QOBLY, |77 7T ouUIBWMO Lo . [EURPUE B e [N ST DIIOURI —————— e e [ JE
..................... s L 1L 0% ae o |3 op a1 | eN op 8221
,,,,,, =ommemtemesopn Tt ST QUIRULING Y,
T HHHHH..%%MW HHH...M.M@M% “““““ [ > |7 (U B I [T S I N T T Top T LLzY
S AU I RSt 1 > R > |G I I I 1 S €9 |¥-%¢ | TTTIITITTIODTTTT T 0 S R I O Tllvel
R PRSI R ow ‘NEMM_O \\\\\\\ > |77 > {77777 0z |77 e [ S 99 81 TTTRTTTTTTOPTTTTYL QT 9N TTmTmTTToes opTTTTTTTITTTET gLzt
................. L, .:,:...rﬁss% el x> el tlog |ttt o et se [sgr [mopttl g | enp |Ttttt[mmmmtmmrep |t opag
;;;;;; LT 2 I e e - A i D £ 1 R B S L0 Y A A A 2 1
........................................... > |77 g T 08 N e 1 TTTTTTL 69 b I T L3 S N - A S 1~ 1)
.................... I I A PR S B 9 B 4 TETTTTTTTTTITTTTTY| o T 6P % rTmmTopTTttt T L0 N R 4 AN IR 4
.................. > |77 1> T et [ It R O 1 I 14 1 I o) (A T IN “SS19US OPUSIQUIOH |*""77TTTTTTOLEL
‘9jIus. pue
S SO WO -0+ L S ol I e R I e e et |Tloee st | op= | O |TeuON | sSouS epUeIqUIOH [T --6921
P e e T T e (s e e e e e e S SPUIAEOR | T i
8 €1 ¢ o0 “sstous Encﬂm
........... B R I (37 O | e 0 | loe ||l s -emees (13 91BIpOWIIa)UT T N Op™"7| -0I0Y PUT 93uLL3 "%t
B e e i ket + z | et e e |- mm ...... mm L JUOZ [[B A PoulE13-981800)
*sStous apue[|
.Eom pue o)l
I STt 8811 L (B e |7 (] S I A 0 |77 29 @m TTTTTTTTTToOpTTTTTt T T “TOUON | -UBJS pourBI-ouLg (Tt “TTT998T
91 I> [Tttt {17 [ < 0 | 0¢ &1 T op~="- T L e R ] A TTTeoel
[ S i A S g |ee | R T op--= e O S e A L 1!
91 > L O I 5 S S LS BN N2 4 Iy 1 NPT T L £9e1
AL N I [ I S g meren)| T | eN [T -SS10U8 APWAUIOR | -~ 2961
LT q1 ¢ [1] S 0 {77 <9 & T op~=--- L3 N D TTTopTThymemmmm L S 1921
> A i g |er |- L R op~TT a1 | L L 00T
AL 18 G 0z |77 0g |7 [+4 | S op " L) O L (8] I 651
........................................ ¥9{ > (9 |ar || er |l x er | oz |oM B4 e N ) e a1 el s 4
$S19US 9puelq
-WI0Y pus d}1uBIs
TR -ooway, | apjolg |-= oo o | g | et e |or [ o | 9 3 | ~opT aQ [ TOUON | PouIBIF-08BO Y << 2981
L I [ — TR I o e e a1 |e |ee | 08 | | O L S T | N |l N R 9021
....................................... v | e |an [ler [elele joe v ee s eesemeeopteeel g | AN || ssieus epmOUIOH |--ooeeteooeggl
sstousd apud[q
72N e WBLL [TTC “1}oudeIy -uioy pus aueid
A N— o — o R N g ot |- or foyg | EC N I S “eUON | pauteiF-a8180Q |- 2q1
............................... B e R B 17 At it It 7 SN il e Al ety
.QGONO oN  |mmmmeee|eme e op=r |t eezT
....... aporg (----w-|----wclsg | an |otloe |le ee |loe | agerpomtayuyf| T N
e R I T L S ol e |g | o1 | A A - auoz fje L
................. I o e e e I LU S et K A K L e s T I i S T T ot PSRty 11
‘‘‘‘‘‘‘‘ ot [ | 1S [l ar s L |l 6 foig |sooptt| A | N (Tt op g
.................. W | 1S o g |t fe e Teeler [eelen ferg ttttmopo| | eN |TTIITii|tTTiIIITIIODTTIIeeememoml
.................. AU R P2 S O I SO s I JOUNE A0 o /20 £ UM .38 [ S N e L Sl R
.......................... B T B T R I B R B e B e B L R E R Y 11Ye} [ S D
S o | e e a |8 lor | 0 | @ | | oz repf| T | N o sret
,,,,,,,, AR || e [ L e [eeeefeg farg |eoeopteelap | eN
............ w¢ | 1> | leleeler e e |eler fele fsd | e aN
mqporg || e e e || e F | oN
............................................. I e e B B et I S |7 S EEEeeb ity Y o)
T gl R e R B ERR b e R B R el EER w9 stepW QMON g oN [T ~$STOUB OPUA[qUIOH |-~~~ " fazd!
IIOUSBIN | 791 [N 72 I A I (120 I it 4 05 | 09 3¢ |7 pud yjnog
cop | uanaad oy | €0 | 3w | cup | gmn | (cun | 9090 | () | 9m0o | ¢u | 3w | e | quoo
9718 10 JuUnOWy [B1oUlF 9218 | -0 J | 0718 | -1 | 9218 | -00g | o718 | -deg | emg | -aeg | ems | -
ool
(un aanpnIs [BA | yoy
e .
S[RIIUTUI 1YL Jouren oyA0oSIY | 793end) owmww.uw o)ueg | eseporderd Wm%w PuI)uT adeyg nﬁ%—u SNV adAL, BM@%WW d
8Py JO owRU
pue JBqUInN
A3oreteury
91yemudo g MO0 [[BM

ponuniuo)—sapubad fo ifopLoulf— (0g TILV ],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

..................... T 6 5oL | ST A e e R 4 il
| S R 1> (7T NIV (8¢ ¢ 914 EA 0z | ot wZ .................... S N— B
% R hi+] ¢ Ml I ooty [Tttty R bt b qr I AN T op 2438
................ Op "~ TTTTTTINRUBBIN (T Tt ettt gy X N (S NSRS SO R 11
R op---To| o wﬁiﬁmasﬂ ............................. or T SN\ R geel
.................. QIBLL, )T TTT T amorg T 25 S e e e
8-$4¢ |TTTspBsAn g Tttt 1Aog |~~~ |t e 001 ) v veel
[ Y 19 % S A wﬁhczo_ !
R Rt v 137y i Rttt Rt AR bl RS (21 | T SN |TTTTT TSSIOUR ADURIIIORY | o 76T
z mof,m HHM&WMMMWM
|||||||||||||||||||||||||||| 001 ‘auozZ
V-3 | S[eIsArd g [Tt ARg (% oL | ¥ or | g 2 -uowt z3renb pue
mm..... ”HHHHHHHWWH\H N oﬁu‘m@uﬂwow%guv ............................... e1 z AT Tttt “TUON | SSIUB OPUD[QUUIOR] |- oo 2zel
...... o1
4] e T Ezsmw .................. R
G N 228AL ::u@_w%%ﬁ i ¢ T i et
A R ¢ |t omeugenf| | |0 T 61 4 1+l S e STt [0 S R 02T
LS OURcd-. " IOSSt.c. <15 o S R R R 1 |8 S R L 09 |9 Toped wegsamy) o | - - .
.................. 0p~—-|——-aquomo ©> T (UL I’ R I [\ i IS g ;:Eaéﬁma& a QUON |77 77T rep T m et g ey
[ VLY, |~T7 o.ﬁuc_mv ........................... ST 8 (U A 9 | 2 op -t AQ
P I> | 6T ¢ | N D B
| S Rty > [ SSEEV ST 8 or 1T [ 09 L op - i
(AP N ... {: S B N NSO I N4 S ) S O RO ge |10 (L I R punyooag
............... O S U U O B 1) S D ;:::,..\1:...28*
I 7 JRE 5 IO 0 S Y A It MO N ¢TI I I | N e & AT suoz e f| T ¢Igt
814 ow ............ xsmw.wawm ............................ oot SN AU OSR I e Ecow B G RRCEeET PR B e N
8 |- oovLy, |- ﬁ._s&aﬁ ......................... Stogerojes o A T ouoz A P VIEL
W E [ e frojer o o & € e A0 T L . T ereT
3 A R T R
i LR T} st |8 | g€ L A op=-o-- a1 | A B L 3ty
P 99BL, | =TT oot \\ .| SRR VU DR AU S R IR ,
bt S IO uu...éwmwa % oo g e 40 op C R ITel
..... 0 1 | [ IR DU PPN R O PR I
M\”\m .............. HW ...... ﬁz.im%zv St 9 0 % TTTTTTTORTTTTY g (e TRUON |7 L o018l
o S R > | e I e e S e e B L e I N el B S B e B U it b
TR .. Al ettty B e e L S e ot o 60g1
www mmmmees ~W STTTanpuSeIN g1 g € g€ 0F |5 e e (1 e 8081
S bbb 1> (03 0 e e Rl et Skt X |\ cv% 0 lor |0 9 |cmtttope| o |- - i 01 0 il b e
R e i e s et s P o Lt O v ot R e e
e S R ¢ Sy R T B B B et R w la e |- N S R S (N S NS SRRRRREN ES FLS N e
014 - L REAE1 7Y R S I B R O I RO RN S SR . v 20e1
! SO S I | & & e L L O T O L S +021
5 S R S A norg .l B PR O PV R o
& L S Ezo:uagw e g % e . A I R L 2 I 08T
T i oy @ |5 la |- @ | o |1
R ) St wougeryf| | | | 08 R e TN [TTTTTTIee [T |TTTTTTTTTTepTTY e Bl [ it R 08T
T [ S R 1 ;310 | NN I S IR DU
¥ IRy R h b TR o1 0z 8 [ [ S Q9 g TTTTROPTY AQ [Tttt TTIUON (TTTTTTTTT T op T m e
W [ S .L.owmo,_mv 251 > | B Rt 0w ¢ 1 S g |7 [ B i - Troemeeees st
(O . W R SR (R — o A e - N— . b
2 > | TTTumeusen| o g1 (49 G i 0% T {TTTTOpTTL agp s “TeluoZUOWI 23BNy [T 6631
,,,,,,,,,,,,,,,,, op |-yt .. 4L 0 TTTTTTIST T L T 0E T g pg (3¢ IN (77T T ep T T gy
R eowry, |- cammepw!| | §0 T r U2 [ A A RN R 1 R 2621
S O S A N - < N R M (I ¢ae |7t S TR O
............... ey g el o | e oy BN e TS L St N -1
‘‘‘‘‘‘ JLLIIIITIODTITI T OAMRUBRIY (TN AL T g T 08 [T T [T e [ole T e ) SO O £
AN I B O A op D o 70 I L/ D ) S N I S I N I 3 S A [ 2621
““““““““““““ cw.lt o ....ﬁs.wpﬂwwﬂu\mz« ¢0 L 0z gr |77l oe 7T G 6F (8% AN |777777 77| ss1oud Opud[qUIOH |TTTTTTt U Zedl
................ op T ““..“‘.‘m»wpo_mV B et e e I 5 2 It 2 T Anle'v? s Sl IS | el Bl Sl At 11+ Rinieiied ittt 1274
R I S ANBBAY| . SRR A (R (U M I N U ,
“““““““““ cttopTttUC l........otaommw 4L 9¢ @ 0e ¥t N T il B ) il e+ - e 1 /4
............... d
e e e @ | R LT T et e ™ NESES SO ENURRR S, E— s
................. > | omsaea || |
e Mt > B 11111 S B I N S R R “ o S L T opTTTTT T opT e 8831
> ojorg > L R V2 e ) R [ . [ :.,w.mu.umw,ﬁ::ﬁ qr | “TTOPTTT| TTINUOZUOW Z4aBnYy | 180T
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| "0 uBIq
. B I e ekl R 0g T I ¥GGl [1SeMUINOg
lllllllllllll . I ouoz
op "ttt SALGT0E2 (| RSN U DU PSS IV DN R - 4 ee  femme-- - A 6 G it % il el ¢} + St et
e e R > > w & S P T * r et
..................... T .2 10§ 2 ) | PESUROR NIy JRUR SR, eeem e R “your.I
S P o [ remoueny 0 08 @ M |ys  |aseataton
BRI BIAL [~ o [N () S SRR R R S JR P, e
T s_ws& 1L [ 8 <1 Loy 210D -ojnuoz
............... IIPUIBIN s - 2 ;
I R - .. HOUuseNy | . [ R N RV U R AR qT QUON§| -uoul zyrenb pue
> Nujotg ! - --—-auozmemll 0 | T ssiou8 epUOTAIOTT |-- - ~--==
R R, wel, | () st L 0c 09 0g og | 218 U0z (B M SSIAU3 SPUA[qUIOH 98z1
.................... |5 S (R 1 g | R N S NN SR
D S -----ttanoig 0z 0L 09 07 Yool |t opTTT o AN T “SSPUS JPUL[QUIOL |TTTTTTT T $8G1
%081, Temeuse [Tl Ay, T uLoTTTTlog (T [ 2 ge |5t STt op T i I bt 10 e e Sl i €851

8

297133—55



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

98

% ) Rt N oy gp Jereedeecdece er Ve Vet el e lommeeop 1o [eeeecmeeemagryeceee S e eemane e
# [ S HHHM@%&%E " AL st o8 @ k4 e P 1 SUON p aLet
4 S N— P ononbaeLY ot g | R Y S I S I B el g |lee @ |- R O R e op=-==| === pg1
L | Sl bl CLIeIo 12 | - SIS SRS USSR SO DO BN SR PRSI I DR s S O F O B
2+ S ey | by st | s @ e | | e op op ozet
B il RCEEL e S IRt e Rt EEE R EERE L e 11| 0 il Rl EECEEE] AERE R R Rty S-esesss-s-a100)
WM w. ............................. eyt gt ot | [ 0w |¢ sceesssuozqepmy| T T S - A 1}
NmM v ............................. a1 |o0T |g |t [ e N S ¥ 4 Temeeeee (o] o U R “9UON | -9juozuow zyrendy [~-------o- 898T
Nm— H“ R e Y R q1 (48 ¢ |77 0 |77 99 ¢ T op~TTTT I 0 E e (0] ¢ R 2981
(3 S I 1 St A1 o) (< (N il tinitel Il i et 8 [V g |TTTTTTI e |MT TTmmTTTToptTTTth AQ 2N S e D [ I 99€1
T R Nt M T I N g |8 |@ [ ge ~les | - op A0 | oN [Tl R Sl M --g9¢1
............. wﬁwﬁwﬁ Eet et Rl Ry B 2 SN il e Ittt 1] S R KB TR Tttttttauny | T e S Il 13
||||||||||||||||| AMIOTH N\ |- - c o |mmmm | e e[ a2 [POR U PR e —— _—
JRSE PN R a1 09 [+4 ¢ IoK%e] [[BM)004
mﬁuw:maiw *104®] T N |------|-sspud epusrquiog |- -mco- 2981
LI ettty U WORR L B e e et e |er |or | I ey |z 118 A-duiduey
L Y L m.uwuueoﬁmmvﬂwﬂ ¥9¢ N 2 e A I 0z 9 0t il 1 S i 4 ¢ 7T op~"7T T 0 “TTopTTT|TUoNuozZUoW Zyaend) |t 2921
34 —o-ogeuselyf| U LLI LU e A I 23 SR op™- 1 O |TeuoN [Tt op=---- weeneneees 1981
¥ ey B Y g1 |- z |5 Jor |- o |Hr | op-- L T B e e 0981
), S i S R [0 s R A i R 0% ¥ T noome A Qg M TTTtttTtttopTTT T T e} R op~~ "7t TTTTTTRGET
2 S R+ i R ojoudely (281 [ R g |8 I g or \TTTTTIeL |HMT T op~TTT I o |7 “SSI9US 9PUIIQUIOE |77 86ET
8¢ |-mmemeecesaoway, [Tttt 0101030 o | R IR NSO PR PO RN EOUN RUNUR SN AR AU RSN NN A S A R 9J1u0Z
A et 5 Ry wﬁwawsw st Ll 58 M 13 4 1 o m%ﬁnw%meﬁmm el sseT
LS B 5 SO S NS I mw: i1 O opTTTTT T 9581
Tt STmmmeudey (Tt T T 00T a1 N |TTTTTTT T [0 il ]
||||| - TetmTTemorg Tt 1> [Tttt 6l ot [*rd R I+ TTTTTTHOS ¥
MMH R Hw%,awwww_mw % 2 Y I e 18 L st oy T ON
43 S FORSODES. S I, oY - B e Rl I g | I » |z 1 0
H 0
N\W ....... 85%%2 ........................... ST 9 [ (172 79 4 i1 AN
R R 81 “LL 4 8 (2 [/ 2 4 ¥ T ON
D L L op~"""TT T L e [0 G I R (1] G A S 4 a1 3N
.................. [ R R T I N T e 1 8 0z T S R4 1 T 9N
1 o e e I I o |ar |1 |- @ T © |7 50 | oN
¢S IO E— ﬁswma%ﬂ@ .............................. o |8 log [ 0 | e | n | aN
N D A A ®u~uw~.~mﬁg wwwwwwwwwwwwwwwwwwwwwwwwwwwwww (1770 [1) CH og |77 0S 14 T IN
||||||||||||||||| oot || AL |TTTTTTTTTTTTITTTTTT] 08 TTTTHFEG Tt 08 T 08 ¥ T 9N
T HH.‘.\..BEDNM%E .............................. [0 S I i N A S9 1 a1 9N
................. B i by e ) M 0 A K S B K- K 1 oN
S T R e M oMPUIEIY (28 | 1> || o |8 lor [ T 6 |3 . Junt| @1 | N
.................. R e I 0 R e R I T Rl ity Rl I R I S 11 R 151004
) T ON
............... G150 €: o It RN 7200 S A ot SN ) SO I 2 Bt I A 1 LiEasusuey
R L2 N v ANIPUFRIY |~ Tt T e [*] G A 0 T o T IR 4 D R R ¢ 8 ON
............................. 7 e et S S I O O T A A b4 R SO - N
.................. (<t O TR 2 e I i - ! e e N I 4 < R § AN
.................. [ S T T A e e 1 ¢ TTTTTTRIGT R4 T 09 T I qT 9N
4 SO N 2 DO opTT-- 7 I 7 i D L S [ S [ 8% |C U S B | N
LT S I, op---"-[g SL | I 08 | i i B - G S Do A0 | N
,,,,,,,,,,,,, el S 1 T s e Rt 1 S Dt - S e - e B I mny | L | 8N
A e T R Y A e i IRt ¢ | 6L [t esetmAeoa)| o e
K i TTTmTT op~~"TT;TTTTTTTTTTTo 1
.................................................................. 1 T et St I 2 e K A ;:aﬁ..miﬁmﬁm, » I
.................. B 700 TN - N A S RO O L SN R A S DU I . SRS R i S O O O IR < -
% T g ..H.”.wﬁnvﬁmg 14 [ R R [) SO 4 g 0z T [ S op=" I 3N Tt o .“H.HHO DO O - 1 ¢
¥ AN TN amorg (84 L (L A ST (43 (1] SEE (174 A CH D S op I 9N |TTTTTT S 0geT
I 4 SHIOUSEI |3 AL | St 0 |01 e |- g¢ [ & |9 | guny| T | eN ~~| ‘sstous opusquIoR 6381
(ur) Jusdred [eIour (ur) | qued | (ur) | queo | (uy) | jued | ((UN) | Jued | (‘uy) | JuLd | (‘ul) | Jueo
oz1g 10 Junowy N s | -Rg | 971g | -d | eug | -1 | ems | -10g | smg | ‘g | sz | 104
. o0l
(un) aImjons res
15 uorge .
s[RI BYIO jouren ayAcosnyy | zyrend) owww%me onyeg | sseporderd W.h%h [BuIdu] adegg =wwu BRIV odA g, oumﬁ_mwwg
: -8y 10 smeu
PUB BqUON
A3o[eiLurN
nyewdag Joor e

ponuryuo)—sauvwbad fo fiopiourpy—0g @14V ],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

Bt SEERS

,,,,,,, mp_umﬁwazv

,,,,,,,,,,, op=--
,,,,,,, TISUSBIN
““““““ jorg
,,,,,, )oude

.......... §§mv
“““““ Noule ]y

.......... amorg
“““““ vﬁuonwﬁs@

.......... onore
““““ Euv:uazv
,,,,,,,,,, morg.

.......... oj1jo1y
iiiii QUI[BULING,J,
9j1pude Ev
,,,,,,,,,, oty
“““““““ op---~-
,,,,,, 911 usBIy
,,,,,,,,, ojjorg
....... oﬁéwasm

......... oﬁo_mv
o USRI
.......... a)n301g
“““ ANNPUIBA
,,,,,,, 9)T)ouSBIN
HH,M@;&@E
.......... ajorg
J1I9USBIN.

xxxxxxx vuﬁm:@msﬂv

“““““““ amorg

,,,,,,, noudey
,,,,, %ﬁ&&zw
.......... 911101
....... 9IIOUIBIAL

0¢
14
00T

it

00T

a¢

54

........... Eooﬂ
,,,,,,, QUOZ [{BM

TTTTTTTTIUOZ [[BM
] (R

|||||| R |®.~OOV
TTTTTTTeuoZ [[BM

4

II

i
I
a

a1

=]

a1
A0

a
a1

“op -

a1
II

a
AQ

R |

qL

I
I

A Aa 8 8 §RAas 8 & RAaRA

R 1

~-op---
---0p---

S
“--op---

“=op=--

*(e0ys

(1




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

100

il ORI S 3:%%%«% ............. R s 1S N A %9 |s T op=- QT | 9N |77TTTTTT|SS[ouB 9pUIqUIOH |77 Mmz
e T L I 17101 | R ) P e B e e N (S op--=- e R (L PR op=-=- Seesmsomsesegopy
L3 bl op-TTfmmemes apﬁ@nmwgv 0z g 0¢ 09 L 3 I v P
by L W Meap |- B e R ARRED: ISR I e & o | T LD S O B L 1 4
Tmmmmmmeees Q0RLY, [T 1 W e s

I H |||||||||||||||||||||||||||||||||||| AT e 4 o hid ¢ Ohood-v L4 N I T 9UON | ToluoZuoun Nﬁ&dﬂ@ |||||||||||| 9CF 1
S . I 1} EEE RS [ B SR e o N oo ogf| L ‘
wm\m ........... QBIL, |77 33:.&:.5@ ......................... o |s 0 |- g | g |y |- ypuny | ag N |t “SS19US OPUAQWIORT |77 GGhT
12 S [ 0t

............ L T T T 0e | e e [ e | a0 R A
L2 S e ) il A D 0 '
4 S I O . . B e @ | @ g | wo|e T ouoz regyf| 1 b
WM ........1.0& ............ uu e N R R R R o S e e A [ 99 [ op "1 TTTTITT|I oD T OYUOZUoW 218Nt I -4
81 T op~"" A ECLLT )2 I e e e Rkt R 1 |8 (U B (U2 ¢F 8¢ [T opT T ON |TTopTTT|TT T op T (4428
s | opTTTTTIIIT A e R e B g1 |- T oo |- I R e op---- i ON |~ 9UON |'SSIous opueIquIoR |~TT< T TTTe T6v1
2 S L 1jot
14 S e S .11 S B R R P e e @ | R op R e “onuozon ZyEny [+ og¥T
T ey, | FoptTNg | g e er | s o | B S e St [ S IO OO Sl MOSROO..1
of | G| L it B B et s e | [ e | 89 |9ff  |TTTTTTTopToT- 1 ON | L O it
L SO [ R e LI O I O e i R O N [ 05 |3 opTTe i I s S 0 S 1
! (- DO 34 S Lk SR I 2 I D A 181 SN U O - S A IS At T R
3 S op |t NIy |7 777" R Rl R 1] SR el I R 0¢ Ttleg R op T 9N op vL
11 S e\ IO g o e I R & |er |- o0 % | wuny | g ON | "SSIPUB BPUIGUIOY T I
; T > m ’ S DN S IR Nt AN Hatt AT o
[ 1 EEICTRE: O B B e e 06 ||t [ S e a1 R o) | I N B - I B
P mwul.. ......wwwmw_mmmﬁv .............................. 0g ||| gg  |------ @ ¥ -------omoz qrem (| 41 R Y i
| S R JORNE - ocdcscict 42 R N N U AN At AN SO AU Meiel AN Mer IS AR IR G e | IR NN S [ et
32 S 1 2R S e B e iy g1 | ¢ |\ 0 |7 99 3% TTopt T S0 S R op T mwm
b S OJBLE, "7 T ANIYUBTIY 84 LT R g1 |01 [0 |TTTTTT 0g |t 9 |k TIITTTTTT op-""" a1 S0 S D I (- IO
S BLL, |77 ik aiatitd | 0 I et R I R T | ¢ - g |1 L [P TopC 1 B N N op LI ,_,wm
I N 94 > | ST € ¢ |7 1 S 0L |51 T op 1 ON pr
w@\ ..‘...,.,.‘.‘.H:Wo@mw :.,“......w%.emv ........................... a1 g o f--- R g9 I[85 | op--" I ON[ | T S 6651
R_ .......... [ S () R ettt ettt St (el ittt 91 oI (-2 gg |7t (ST S op~ T I AN T “SSOIE IPURIYUIOH 86T
oo\ L E_u%%w%ﬁv ......................... [+ S ] R (172 e [T T S S op T L* S e 2 LEVT
2 S R S 1301

| S R QWBLL T Uy | e e e A R it op~-- 1| STQUON |TTTTTTToe 0] 3 R e 9eFT
S 1> [ eﬁsmv ELO 0z 08 96 o e N B R
[ VA . & HHH.&E%&E& ............................. a1 ¢ T 0 |t 9 |% SeTtopt e o e e op~- SVl
ww\ﬁ :.117@%@9 “““““““ %uwoi ......................... ey |- k4 (<) G Rt oL | |ttt Iun 1 [0 SR e e R [ S TTUTRERT
e o L B e R Y TR S e e e et Rt ¢ PN |TTwuwmgqunoN)| | S JT R oL
L > B e Rt peeiys F e S S O EU S % ----youeaq mepy(| 41 b 4

8¢  |Trmremememes > |- oudey a1 ar 0g 0¥ g L T b | R T R A S

b S L I Sl b S s S ST |er o | FLO [ 4 S . A S PO DL AV N gl
L J0BLL, |7 e 4 B e e R R 06 | ¥ o1 |t 0L [ol% juny | 9jIuozuU0 .&%Sd
..................................................................... [ D D MO IS R R I £ H”H.........ﬁo%m g |--"7|euoN |{-uowx z3renb pue

D)L S QVBAL, |7 CHLUEIE L) | it inielel il R [0 S D i [T [ U0z 18 SSIOUS OPIRIQUIOF] |~~~ """ 081
....................................................................... (U0 S N R I i At R R SR L0 ] “7Tttooo|-sS1eug OPUOIqUIOH |TTTTTTTUTTTUGGHT
..................... T> |77TTTTTRMMEN | A, | e |l o [T ev |t ee | @ 7T a0z :SL 1 N sstou3
..................................................................... L e N B e A R B (0 ~Cop~TT|Jepuequioy pueB
................... 12> |77TTTTTNMRUSRN T, [Tt og Lok |t ee || gt 1 TTTTTTTouez =m>?w a1 o QJIUOZUOW  Z)IBNY) |~ """ T TQrHT
R H.HHHHW@@MW H.HH..‘.,‘%WMWMMV ......................... O 1) O (1 2 [ - S un | S S I TTOUON] |TTTTTTTTTTTT op - Tt LTFT
St ot NS S NS A R L O e A Rt ettt e e mSOW B B R b bbbt i s (0] e 91
............................................................................... ¥ ST UBUOZ TR T P
i A WW .......... @MWEE ........................... mm “““““ L wm ...... mw mm ........... £1130% T8 S A A op el
S N RN R DRt Rl R s ] e i el el 2001 | S RO
B et R bt A B B EE S B @ | 0 | e | o |ec [ ooz || T

R L ) N e A At R R [ A R R [ S N A 8 e 200# o |7mmmt|euoN |enuozuour zyaeng) |F----m-ooooo 52t
....... [ At 3 1€ 1515 /0 ettt Ittt it Enteie il etieted 174 Tl od TTTTTTLog I 11 £ U0z [[BM.

(') EhichRelel — () | gueo | (fur) | Judd | (‘ur) | Jued | ('my) | e | () | 1m0 | (‘ur) | jues

AzIQ 10 JUNOW 'y eomN 918 | - | 02§ | -Bd | 9218 | -Pd | 9§ | -1og | 9718 | ~aod | d71g | -10d o0t

() amionas 4| worge ; .
3 3 odeyg | o . adA, (11d)
STRIUIW 19Y10 1ouIRH) 91[A00SNTY Z11end) cw%mﬁmu_m. INYMII | 9seporded .WNM [euaduy Us Emz -1V aw%wmmwwa
) -B[Y
pUe 1quIn N
AZororoury
mewdoJ Joor e

penunuon—sapyvubad fo fibo)piourpf—'Qg @IV,



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

ENNEN

A N N

[EN

0K B N0 BN B © D D ok
—_

N

S Hk® ©
NI N

R

.......... op—----
yyyyyyy 931JoUSBIN

Teramorg
....... 31} OUIB

.......... a11301 m&

......... op=----
....... 9)139usey
‘‘‘‘‘‘ 11}ousey
......... o1301g
....... 9J119UTB
.......... Jorg
T ojjorg
....... Szozmsﬁ

.......... 210
....... ajoude
.......... aj01g
....... Sﬁmzwf\é

.......... Eﬁ&ﬂ
‘‘‘‘‘‘‘ 9)110uIe
.......... SESQV
TTTTTTRIeuUsR N
““““ Rlistieed:y g

....... BS.EM@.EW

........... 8.::
..... NOUIRIN
....... .WE%M@E
.......... Anjorg
...... 3:@&@3

.......... dj1301g 1
...... druseIN f
...... 1usey
.......... op N
.......... ajnjorg
R I E1vE-{23 7N
........... op oo
....... naudey)
.......... 91301 |
.......... 911301
,,,,,,, .wuu.éwwa

.......... Ssaﬁ
“T T TTeeude AL

....... Eso:wﬂaw

........ o301
....... otuo:uﬁ—z“
,,,,,,,,,, 9jorg.
...... wﬁﬁ:wa?v

....... wﬁuo:w@,@

................... AL Tt
....... ap el ag e
e I 7 St et
............. R I 2 T bt
.................. T
yyyyyyy L\ LT
B N N U0 K
............. ¢ 0 |-
................... ¢ R
....... B T e I % T R
914 B % /N I Al
911 AL P AL |70
...... R A I
914 AL || R
R e I A 7 R
¥94 AL Tt
¥ B & V2 Ittty ittt i
343 "RV A
¥9 AL Tt
FY1 U, |t
¥9¢ . P il ettt
9 L Tt
[4:34 M, (T
9%y 1 % 7 It il ettt
Vg AL (%51 RV
(334 AL |t
g L N I MO
............. 84 0 & P it
2gq NI |t

g

q1
ST

g1
Sl
Sr

qr
ST

ST
91
Qr

QI
09
g8

JUU 5 M
TN A I
...... PR E—
...... R N
...... e N
SN O SO I
...... U S—
RO . S I
o1 _|e T
...... PR S
8 ot [T
..... ¢ |8

S
8 | |¥

...... ¢ |-
...... I
ST
g |or |
8 e |
gL |gg [T
£ S A
I S
...... ¢ |-
............ e

...... . 5
............ 5

CH ) S
............ ¢

8ee |
9 o |7 -
8 og [T
¢ g |
¢ o [T
g8 o |
e |oe |
ar joe | T
gt jor [T
st oy [T
g | gF T
[ S - A
g1 |og |
ttler | oe

ov
o

0g
0¢

q 6%
$'e9
g6

e
_

ARwo
-

~t
bt B i R

o

S
PENENAT

=
o o &

O N 0D
—

¥

Q €1
N o~ ) 2

o R
Ng e e

o1

=
o)

‘o
[ IR B~ R R |
—

®

~~I1eAe[ [[em]}o0
“I9A%ef
Mem-3urSue g,

:
;

:

:

‘

‘

;

i

‘

1

@

=

Q

<
=

....... QuoZ [[BM.

"I ARl [[eMI00 [
*JI9K®[

em-3ursue g

........... nun [

- ~IaA®[ [[BM}00
10Ae]

[rem-suisue g

9jelpet.Id)uUL
Tooeee olU0Z [[eM
......... nun 1
-~ JIeA®] [[BM)00]
*10A®]
mem-3ursue
.......... op---

AR A =2 5

En
-

a1

sy
—

Q
a R

MRl B ASAR A 8 A 8 A gaR

& =

3R

= A A=A

>
=]

HoE R

I

oN
N
oN

ON

N
aN
ON
ON
N

~~8Spousd epuUAqUIOH

~TONUOZUOW Z}TeN)

681
88¥1



QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

102

e e i Al Al Attt Al \..]AnOhQOg
...... o |5 ----c-ouoz qepS| L °N
|||||||||||| e N (19 ]
,,,,,, 0§ (51 ~-~-Tjred yinog I N
oigg |8 | 3asd qla0N
...... L s S . O B § N
...... 6¢ |38 |Topl aN
...... 08 | 164 (T TTopTl aN
...... 0 7 R S W ¢ N
...... ce |5 b e e aN
..... B R o5 8 I N
...... y-€ ERRRRRE it P (1)
...... 62 T.M --------quoz %.mav I N
|||||| ¥ 8 TEEmsTTETETTT .—QD _— S [P
sl L A8 n.,........‘.umo.mﬁ% S * o
..... ¢  |8{-914 |-------ouoz :mgw i1 (O 2N I ) A
o L SR mun O |TewoN |-t e 1213
nnnnnnnnnnnn g TTTTTTITTTTTTTRI0N R — mmmmmmm
..... o z e--ou0Z [[8 Bv i o} sSTouS OpPUI[qUIOH (15391
S v | 100 wnia
...... p - I
08 1791 oAzl :w.w%%%h* i N T e Aq paIvao) |TTTTmT “=6egT
gt | ov |sT |e9 |- ® |¢ [es Surdueyy
.................. 0z || ee |1 Seeesesgunmy | | oeN ||ttt mopo|m el
nnnnnnnnnnnnnnnnnn 01 TTTTITTTLE 2 (79 ] e SRR PRUR S ——
...... ¢ |lee loe [sé —e--guoz egf] 4T | °N op 851
...... 4 g 0 |77 e9 M TTTotTTTTToun 1 E:7 G e S +J It A 4]
|||||| TTTTTTITTTTTL % i i B4 A} (¢19] [N S e
...... ay le e rles (w6 ---onoz egf] YT | N °p gedt
........... R I I R R ) L0
wwwwwwwwwwwwwwwwww . P v ‘9uU0Z
................. o | B [ momrur “(qoust (£ g
-ou0z i ON |7 R T opTTTTC OLLT, 9U3)_PeeT
EERtie ekt Rt o | 0z ¢ 91 paWIdJUT
ot |og |t ¢ | 0 5 - mauoz [
Ry R b et | A op----- T aN
g [ ¢g |7 6% % | T op| T AN
8 K I T At 05+ S 2 ) S ) T aN
i N R e | €@ (&  [ToopToo- T aN
8@ | N i 09 Mﬁ ..... i oN
............... 05 |#HT S B aN
0] 9j179ude
ot 3 fovi ) LT ) e |8 |¢ |Tler [vlee |w |opo a1 | N
I op T STToTopTTC g L s R R e |8 |¢ |e o | e@ |% | op T I
T I s 7 amorg |~ LU > [ G || g | R . 1 aN
.............. A RS 1 O At S St I L St L S e I S I 1 oN
z L T 10 B R Ry R I M S e B S ] Ll B LRl .
T | AN e L R R S A A e |et e |- 08 |- 0 |uT i1 N
‘‘‘‘‘‘ ¢t |le |[lov |1 S N
¢ |e |e¢ |e |- ¢ |HT  |ToTopTTe T aN
g |et | g | ¢ |y |TTTTTTTTTope T aN
B I AU A O - I S T N
S e s B o % jloa 2N
SO DS MO 1 S R D B SR v 1 N
............ g |oe |g |og | lew (v 40 | oN
2 S R S L S AR > 84 |ug | @ |zt |og |t o |ee |1 T oN
1 Top TOWRUBBY (9% | UL |t ST ¥ | |oT |eF |7 [ A 1 aN
% 'L, |77 el U R T A 4 > | 0w ¢ [ g | 9 |%T T oN
oler |or Jer |- 0 |e |t T N
...... B o o - e QR T aN ® e
.............. e || s T N S L I R
...... et |l ey | | 111 I ON |77 "7~"|--ssrous epuerquioy |- 760gT
(un) Juosad [eroTmy Cup | queo | (Up) | Ju90 | (CUI) | JUSD | ('up) | 4udd | ('Uy) | qu | ('up) | U
9218 10 quUNOW Y ! ontg | -1g | omg | ~d | oug | -1g | emg | -log | 9218 | - | 8718 | -1
: 3001
(up) om [1es .
PPnas uorje (1°1d)
s[RI 1YFO loumy apAcosny | zpaend %MMMM NPT | oseporderd M&%,Ha. [eusIur adeg :.%u -1V °dAL ej13ew Sod
! o swBu
eRY PUE BBGUNN
A3oresaurfy
ojpBwded 001 [[eM

panurjuopn—sayvubad fo fifojpsdury— Qg wILV Y,



103

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

.|1.;r|r ---op=---
TTTTITTTTTT0BLL,
||||||||||| Oodhrﬁ
...... TTTTTI0BLY
......... T Te0BL],
........... op-----

..... ) e B

e ...852&@2

soTTeTTT .»N.wQOrH
....... rpoprdery
...... sojsydsoyd

~UB1-0J1qUITI0D
.......... “1A19¢

e
-Ue}-a91quInio))
9118}
-UB}-93qUIR[O))
Tt arjorg

B L
...... >
,,,,,, 2
B RS
...... 1
B L=
M1l €

...... >
...... 1
,,,,,, >
!
...... 1
...... 1
..... !
8% ¢

L ) S
8T | 69
T 08

&
AN

0

T
4

o«
B

&
~\00 0900
N

)

Tmmmooene 310>
“9)eIpowWiajuy
....... QUOZ [[BA)

TTTTTCCQUOZ [[B A
........... un |
--3w[y 9mjoslg
=--=-==spod 910)
*9U0z d)BIpOUL
-PJur AU

*au0zZ
9)BIpOULId)UT
1£19q-z3181h
-18dspioy
«9)1A00STIIY

U0z
9JBIPIULIDIUT
9jIqle zjisnd
*3U0Z 918
-Ipaurmejut 331
-usid orydsip

........ :..:OhOOV

......... A (g
|||||||| OTI0Z [[BM.

vvvvvvvvvvv jmun |

........... jun 1.

............ 9100

AR 10 O §

uoz :ESV

)

I

R

N
9N
N
9N
N
9N
9N
N
9N
SN

9N
SN

ON
AN

AN

TTTTTTTTTTTTTTop
............ “-op~---
]/ S

“"ss1eUg 9pusfqQUIOH

931z318nb pus
sspoud wvcaSEon

--sstoud opudiquIoH

*a3iz3aenb pus
SSI3US APULIqQUIOH

IR () ¢

*(qousy
Aputp) 06T

*(adorg
-yynog ‘dIp[onH
‘Aond) pLe1

Srememos =---19e1
A.a ‘ON pUe T
"ON POOLI) 09¢T

TTommmmmmen $oS1




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

104

e ——- e S . B S N PR @ [ [ op-- T e S ik
I 1 oot op "t 1 I [0 - N e [t I Y-8 [TTTTTTTTTTOPTTTTL g 1 AN (T T g T e
.................... | > AR ¢1410) £ G el B 6N It B N 14 I D I 1) TTTTTTL 0% ¥ I ) T ON 7T dm%ﬂ%—w%ﬁﬂ%&%ﬁﬂ#ﬂ TTTTTTTTTTTREOT
............ I IR T e (e T e T e | e ] ssous apuarduton |- o
..................... |5 St 15 1 R ROt M nottn I LS Nt i et St e M OO B
O i R At > [T A I oF |oles [rest |Tm---ouoz :&s“ i °N op GHIT
.................................................. il R Rl s e
R S e > > |77 [ e ¢ |77 oF | T |TTTTTTTTOPTTTYE o T - R Y i I
............... [ .:...-.,‘%ewwﬁmwm R R R = Mm O 't TTTTTLOF Bt © V|H1HH.HV~W~MM_UH T TTTTTTTT|TTOUON | TSS19US OPUI[qUIOH |TTTTTTTTTTUE9T
Tttty T OpTTTT R £ a3 1 | i S At ] S A e A A A % - (€ I | e N T . JE e,
....... EEERERRREREPI A L..ll.‘oaﬁo_mv S|t g |Ttloe lee tloz | g ---o--sguoz qregf] ON DR13A0) 89T
.................... T> |77 TTTOMMRIAN e e oo e RS [, R —— S P Ty g O
T e % ® oA o TN o Lot
................... L e e B L A S e B S S R eeeeessopy R e R R
SR PRI S HHHHW%&%«MV B IR N T R e A R R 0 | @ ¢ | mmy | AQg | N |ttro|eeeeeee- L B 0g9T
................................ i S I O e T it . R Dt B S AL & A R B B N B ) S
...................................................................... 0 |ley e |otler gg | Troomozemf| 1 PN |77 TssIous SpudiquaoR veor
yyyyyyy ) O S .2 1525 O A U ™ V2 i il i e MN TTTTTTITTTTT T 08 T e Y24 Tt a—@ﬂ—MUH I o |TTop R ¢ i I (0]
....... SRS i IO 1504 Wt N (S bt ot S st 1 S o £ S St S T S G ISR
,,,,,,,,,,,,,,,, L], :.....idﬁpo_mv R A 7 i Rl Rl [ S el DR SRR ) SN EEEEEE cmV 3 .......QGSW_FW/V u op op S8
................................................ R R I I I D i A T T -8 TTTTTTTTTTTTONO, P BTy Ly i o e
B el I Rt > (| gz || e | ¢z w@ ....... wnoxw_wm% 41 ov RGN 1891
wwwwwwwwwwwwwwww BISALD Rt Y | VA1 0 () R A & TTETTTITTTTTTITTTT ¥6 B il At I ¢4 TTTTTTII - TTTTTTTTTTTTOM0 [P P e [ I
...... B wc ..W.....Zﬁwﬁw:umﬁ IRk ~Vﬂ R I o S e I A e R e IS EEEE L I S ‘.J‘lodo:—xgv L JuoN op 0891
e B () 2 QUSRI |~" 7T T 1> |77 06 ||t [1] S i A 4 S A ODY| o | ont |y e e
R AR Q0wL, |- oqujorg |-~ R e g |- 0p | oF |54 ------guoz egrf| 47T oN - op 6291
...................................... BN 1 =S S eV VI I < O O A 15 0 DO % A 5 A O e S T S N | (S SRR <1
S R op~ |-~ aygpopiderg |~ TT| T g | O ot e I A D sop s IR S R 1291
.................. RN VRN i 41 0) €< O i I 9 it I > ettt I 7 4 R e i 2 Tt 0% Te R T o] o T “op” TTTTTTTTTTTORYT
................................................. I> |77yl gz R e e Y RS faul 8 TTTtThttttop T 'L N O I R ) R R L
................ L DA DO i -G A S0 SN SR - AN N SO I+ DO I (4 IO S B | 0 S e I S I ")
D I Tt oty | > |7 - TTTTTTTTTL o0e gT T op qI IN op 29T
SOU BSR4 ,.UEGM%N%V ‘‘‘‘‘‘ A e R A R e e @ |lee [sgre |tropt T LT S R op--froee e 291
STttt :y\\y:.\y\x:HN ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ @uT_Omm (ze) > Vo TTTTYOoE Ty Ty T e 7T 54 [ e 4 S op="TT T AN [T “SSIOUZ OPUI[QUIORY |~ 1291
I ey .:.:l..wﬁuwmwmv ,,,,,, 1> [t Rt 0z | og | 06 [g{-3f  |TTTTTmmToptott 1 AN |ttt PIIBAOY | 0291
1 101
ISIYOs
.................... 21901020281 pue
g [ e e S R ey I % | g N R op-T | N e SSI9US IDWIYILON | 6191
||||||||||||||||||||| H.Vn H.:....ynmwwtﬁz R (A N VR e 4 T eg Tt es TTTTTTY 08 £ TTTTTTTTTTTOpTTTtTe I o TTOUON ama_wowﬂ.nwhﬂﬁg R 1 £*) 4
IR g [ A e R A e O 09 | 08 |y | opTTT i | eN e e 1191
..................... 1> | oTemeusy | T > |l ey e g |hge gk | opt | | oaN |- | ssous apworquaogy (oo ~grg1
................................................. AL T I> |7 08 T 9 R i T OF -1 TTTTTTopttt T ON oo .:..H..\..Wa.w.sﬁmmﬂ.ﬂw. ..:‘:\l?mmz
.................................................. WL |TTTTTTL AL, (TTTTTT 08 Tl e Tttt oe B ) fd - op T IN - mﬁNwthUc%ﬁa FI9L
................................................ S R R VI i 7 4 T 0g Tl Gy B 1 va q'L IN Tttt .\mwmwﬁ.uwﬁﬁmﬁﬂﬁhom . {*] §
...................................................... TPt ITTTTT 66 R e I R 4. B R B P
.................. B T R Ry R B e NS EEREES MM R R e - S LR mlwv ax N k 2191
,,,,,,,,,,, R St Rt R Bt B CEEEE St R R IS EEEEE R I ) S S O
] R e R R sy, e 0g  |---- [ T og |- 0z T%v 1 9N op TI91
......................................................................... 00T I R A e R 3 )
....... R S R N A 5 N St I > it A Rt R R I S CEEEES (PR P 1 A I T
................. BN P £ 16101 €< O il S -3 il B T 09 TTTTTRUTTTTTIPTTTTT| 9@ Tttt et % T AN |77 - x»....llkov:‘ vxv‘.::ll@sﬁ
..... B e et -3 . 72 I i Il I3 4 R e ) S N <7 81 T L O I STTTtopttt ToTTTIITTTs09t
......................................... ) L P I D -1 S A e IS A 1 = 'L 0 S B D S IR
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 014 > |7 B R T o 0g T 0¢ 84 T IN o ||::v\|»1\‘oﬁ::.. l.:y:::\wgm
........................................... ¥9 > |77 1 TTTTVHE TTTTTHog T g8 84 1 8] ‘Wamw.z. T opTtUT \........y.\m;:
..................................... e ML= | g AR —
........................................... 2¢ z e R B e i It —em—— 5 ---- -
LI VLY, | 77777 NIWUIBINL |~7 | T er € g I ) S 0L 84 qQ1 N TTTTTTTUSSIOUS PUIQUIOR | T T 2081
(‘up) Jusotod BIOUTTAT (up) | Judd | (ur) | U0 | (up) | 1udd | ((up | Jusd | (‘un) | U | (‘up) | juoo
9218 10 JUNOWYy [BLUII 9718 | -wd | 021§ | - | 0218 | -10d | 0ZIS | -10J | 0ZIS | ~1og | 9mg | -10d oot
(m o s
Jonals . odA .
S[RISUTW IOYIO PUBYH | 9)1400sny | zyIwnd %ﬁmﬂ.wu anylpg | oswpoIBe[g .ﬂ%w [PusoIuY odeys :oopﬁ .mw%ﬂ oUuAL BMEWHMWQ
) -B[0 1O smreU
B PUB PQUINN
A3owIourA
NIeurda J HooI [[BM

panurpuo)—sapipwbad fo fibojpiourjy—'0g w1dv],



CHARACTERISTICS OF THE PEGMATITES (TABLE 20)

vtordneg zordn o

........... TUTTTTTOORAL, TTTTTTTIUOUBRIY (T TTTo T Tmmono mmoes mmemooy (g7 Tttt TTTTIOL TTTTIot T I 1 T L e T <) e ittt (1 VA §
ssloud
............. J N R A SR S IO L I o o e IPWR[qUIOY pUB
......................... [ R N D mm mm 0L 0T -1 op q1 AN |TTTTTTTT 9JIU0ZUOT ZABNY) [TUTTTTTTTTIUNIOLY
,,,,,,, S U SN D Y I Tt I eL Tl e g R 1 I I D+ it Anentndeteeiatta’ (') YA §
I Jop e L N I A A S [ [V 1 N ] | [ S op~ - i O e TUOZUOUW Z)IBNY) |~~~ """~~~ mmmﬁ
.................. g, ey | e G g | B e or g eepe| Ay o OWOTORELmY T et
............ PR D e I ot IS e I N I N S I T g | g AN |~ ""|-sspus apuerquuoyy |------------
IO A > |77 AL et e i It il ity [\ og |- 09 |- A 22 SR Rt aed sB5 ...WH‘I IO “.v ...ma ..HM ............. 2691
ERRERE S LT M REEEEE R ol |- 2y |- g |- > |z e |- h A Sooesqred gsap S| 9T UON op 9691
U0z
........................... -uowr Z3Ienb pue
........... CIILTIRRRAL \TTTTITMABRIY (T T 02| B 5. D I T D L S Y ¢ I SO B | eN|7TT7TTTC| SSIOUS SPUR[YTOR (-7 7T 7T 7T gegT
....... 0c T €9 TTTTTLoL ) § ST TTTTTTTTOpTTTTT 1 9N [TTTTTTTT SSUS PUI[YUIOEL |TT-TTTTTTTUURegY
TUOZ
...... S P N SR N SO w or » -uowr Z3enb puw
..................... oot o I T i X N (S 7 TTTTTTTTTOPTTTTY gL AN |77 7777 ss1eud opUOIQUUIOE] [T 7T g
....... SOOI S M. S et I >l Ml ot st T et ot e £ T e s T B . e T S Bt v OO 1
,,,, |y FEC - A I i ot - e A Dt IS It I AR (=~ S e S S N T e L od
............... QBLL (TTTITIIIITOMION (T > T 1> \tibeg Tttt ee e gy (g ltopt N |TTTTTTTTT T op T (A A7) 0691
.......................................... [ S T A St - e A i . e | S I 1 M B AN |TTTTTo| et st T gegT
SRS IS g S I [ N D [ I A S et T ON || e Op | ey
............... O3 Gh FORRORR. S e[ DU N b A R N NS S S e ¢ S O S IO
................................... hoid - D . D DO MO O D 1) S U R § L O R S ¢ Rt et Y11}
................................. | o i - S S et M I e T O s ot W B S e N S R - 1
............. R e I e e R S O et e N S\ s o SR . &
I AR ﬁw ,,,,,,,,, .‘Szo__mv ......................... I I A 12 S 09 8¢ T opTTT 11 AN |t “SSI9US APUIIQUIOF |~=--"" "7 - 2891
I HHHHHHHWW .,.‘.‘.‘....Hw‘e._.g%%w%«% ............................ L I A 0z e [T op T I TOUON | TONTOZUOW ZLENY |77 o891
S e T N I o € Mo v I I S 1891
op QMIIUSBIY =777 [ e e 0g " [ O op~T T ON |~ ' SS1OUS APUS[qUIOF] |~~=-""=="""" 0891
[ A g1 T @ (W% T op T T B2 e e 691
I (1) S 3 Tt opTTTT T R\ S [ 2 A 8L91
4 R e [V 2 qg s S op T I L5\ e LY i LL9T
A e Nl o BT S Sy e O opT- I D jep | L S R 9291
44 T [V g 54 Tttt op~""7" - S TOUON] [T op~"""7 TTTTT T €291
0g R U AR 1 AN [ R U N ¢ § o I e L FLOT
44 Tt % T 0g i O op~" R 0 A I op " TTTTTTTTTTTORLOT
9 |77 4 14 T 0g eg 7T op Tt 1 ON [Tt L&) A e TLYT
LA 0G| O opTTTT T AN T "SSPUS OPUIQUIOY] |~ 1291
................ QOBLT, HHHHw%a-w%%:WMZ A e e e 4 i ] Tl o8 T 08 9¥ DY 1 I LY e 171 1§
........ woamaom%v TTTTTITTYIT T T e Ty g TTTTHSL 7| g =3¢ |77TTTTTTTTTORTTTTT) IL [TTTTTTTTROUON [Tttt TepTTooo Tttt ogooT
et H;...‘%h%%m_«m ............................... [t A [ [ LPA S opTTTTo [ S e e L4 S R 89T
.......... E.:o_mw TTTTITTTT T T T IS8 ¢TI T e T o1 U3 TTTTTTTH{um [ L |TTTTTTTTTTTTTTTTITTe)IUOZUOUT Z3IBIY) (T TT T Og0T
SRS - e e I S 0 S e I R O 2100
;?l..l%a%ﬁa%v ............................... 08 |- et |l oe |t 0z |54 -------guoz lepm([| L PUON | “SSIOUS 9PUIIQUIOH |~ """ """ """ 9991
xxxxxxxxxx 1318 JERPUSUR ITEUN PSRRI EURERERE B TR P DA e e e e
.......... %a._eaom\%v o 9T - g |TTTTTl 0T 181 T op S e )¢ il 1 §
.......... CEERL) 4 | IR P SN SR DU B LT Lrrraes - EERRREE R (R ] Bl R T ) o}
.............. H..HHHH.WEEQ_QV 0 0¢ 08 M op 8! - TOPTTTTTITTTTTTTTTT TR0
.................. wwﬂ—% .......mﬁ%%wwmz D e e e A R 4 A I TTTTTtTTTTopTTTTT RS % it e ¢ (i Attt 1 ¢ il eleteinieiainiatiall < ¢ 111 ¢
O SO o= .‘322.&. ........... I L LI (2 0 |eT T b10:0: S I S EEEESESS meop | e o s gp oo e 2991
SO SN IR Rl ey A R Ry ] I @ s 2100
.................... wW .y:ylwﬁ\u%“ww_m%ﬁw e e il Rl ARl I 74 Rt il et 1) -l o1 ¥ TTTTUTUUOT [[BM 4 TTTTTTTTTTRUON |TTejIuoZUOW 23080y |TTTTTTTTT U099
.................... |5 S S Y 6 X ) v | A NN NN S N RSV S I e I
R ——— L3 Mu— Adid % oL e ¢1 | ec wen | oag B R RS op~=--e|mmmmme e 0991
I ..HHHHHHM,VK S ﬁﬁE ................................. CL R I N LI I g T Nniod (P S N B
.................... P e B B 7 e N e I B R S S REEEpPt” uemfl 41 PUON R
................... 1> |" " "91peusd B el EETPIN [ upuuis) RSN RO B PO EEELEE R (] (i
..................... S tk:lleﬁﬁmﬁw 0z ot 0z 01 [ op A0 ON  |7TTTTTTT|TTTTTTTTT oD T T gegT
|||||||||||||||||||||||||||| 27138 e e e e e P e _ P
................... LS . v % 08 R S N S N R Y | St
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 001 R Al Il Al I Al It dtel Sttt ¥ (41 [ e e
SR SRS O M [T D N M > [ T L g |89 | oworroR)| Y1 | ON op 9991
‘‘‘‘‘‘ S————— .HHH..\..%mo.ﬁm. JS DY A MY N ORI U SR I S 4 M[vy\ﬁ U S 4 ¢ 0 D L St R 1)
........................... £ 2° SN N I I R e e I B i Y ) R S | I O e A | i Attt 1+
....... BRSO3 . 5. 3 W ot s s LA St LS o T et = ot B SO B B S RS -+
.............. S D ol D R o 0z g 0g TTTTTRH oS %1 TTTTTTTTOPTL QT L3 A e et ¢ e A 3 §
....... -mw mw mw I IS mw mw T e m U S B § D N i I £ ]
....... SO N S N It VR e SO SR Rt e e I S e I A EOS S N7 S I S e Y | St Ay -
op op—TT [ e [ A [ R [ S L S ) e T ON |77 -sstous cvgpwgom ............ mmww
.................................... X . . *991z7080b pus
................. mm:,t ;.....ou_mﬂwﬂ%d > TUICAL |TTTTTTIgg [T g |TTTTTT 08 [BE-RE |TTTTTTTTTODTTIl T |TTTTT | TRUON | SSIPUS 9pUOlqUIOY |tTTUTTTtTTTogRof
................. aoeLy, |toawperg ) VU |TTTTTIAL Tl Ge Tl ORIt e IR TTTrop | g 10 T e ¢l i BEb bbbt 7114




QUARTZ CREEK PEGMATITE DISTRICT, COLORADO

106

%84 "t “opTTTs s djrjousery 184 g0 1 8 OF  |TTTTTTISRE T [ R a1 aN
B4 |TTTTTmTopTTolt R D (71 > | Ehbhts bl I A I 4 ST | ¢ o 05 |1 reneees op~- T aN b
*9IU0Z
-uowx zjrenb pue
8¢ |t L G LR (I o b i @ |9 e | ¥ 0g |~octloe [g |t op--TTT T aN | SS1oud OpUL[qUIOLY |~~~ "7"""" 98L]
) 3084, | "7 “oyrjeudepy |~ Bl Rt it Aah IR°) G Rkl Rt 2 0¢ [s% |es [¢f | op-TT a1 CTN A Ry ~§S10US OPUSIQUAOFT |~~~ ="~~~ eeLT
............... S[81SA10 ¢ |~ ~(3)9IySIewes
o HHHHHHHW HHHH...Q%%@ T T T ALt (L T e T o |9 R a1 RO TropTTttt T veLT
L] op=-of- aneusey |- it it il it 0w |¥ 0 | ¢ | ob ¥ Tmeeen “topTtTT a1 CI N R R .uocm---- ............ geLl
‘931u0zZ
-uow z1aenb pue
M\_ H\.(.....HHwaH...(H HHHH&MMAWMW .............................. ST\ ¥ L o |54 E O A B | N\ SSIOUB SPWOIQUAORY |~~~ ~=""""" " GELT
M\mﬁ .:.:-.--.wc ..... .:.-:n.wm.mwwwsm 914 U i I (A R B (2 201 S op~Tl T CI S “$S10U8 APWqUIOY] [---==="7" 1821
mmmeees B S 1 2 14| PN I SIS RSN FRIN S IO (O M [ O I S [ N R (SR N
¥/ e R S Rk wﬁsmw gt |9 o% o5 [ op 1 N : uoms 0eLT
LS
-uow z}Ienb puw
5 O L HHHQE%%&E ...... B il Rl Rt (172 R € ge \TC g |u | oph T AN |"777TTT| SSpeud epuS[qUAOH |T-v-TtoToUC 60L1
ww ........... S wﬁwﬁm_ﬁ ............................... o |ot |oo | 0g |- L I op-=-" I aN [ R ] 8eLT
................................. 7 2y, |rooetieeerleeeelgg G g o1 |"tloev || ee (% S i T ! ST S i R S R L
it 3 TTTTTI> |TTTTTTTTTTOpTT 9 L S i 0 |l g [ 05 | L T CINE R oo (R A 9GL1
| T op-"-- I SR I S T |9 or |leg |ttt 09 [% L. T N Rt N L i SgLT
8% STt 8&% ....... E_wwﬂwmz 254 [0 7 il it R 0 | og |0C I A og |¢ RNt ) R IS ¢ aN |t ~SS19US OPUR[QUIOH [-----"-" =T RRLL
R > |7 B 5371 | R RO S MU DN WU NN NSRS B S NG I SRR I S RS RN B
............... ---g0Rl], l:.f...mﬁuo_mV > 0z Ug S S g op a1 .ommos oLl
[ A . -uowr zjaenb pue
- s %.WV. ........ mmm.%ﬁmw%_\mﬁ, ..... 2 T R b R 0 | 06 | 05 |tfee g T op--- [+ S =70p~""| SSIOUS OPUSQUIOY |~-TTTTTT T LT
L 7SR RO . O "L Y AL B4 | AL | W% 08 | ST {08 8% |09 [$6-9% 06 | Tt |TUUTTTUWEMMIT | |teoeett|ropto|-o)uozmom zytend |-oeoe I
................................................. SRR I IR IR IR IO I ~ ——- 9J1U0Z
> 03 147 s 5f-¥ gred ﬁwmwo w0t z47enb puB
150 MU3IN0S S ~-ouoN | SSus ApuALqUIORL |- 7T 0341
¥ T > |t MM |7 IS I S 0 | [ S 6L [T I _pus_ 1SeYLION
............................... R S et et i T < 2 L et e A e 2 T K A 2 09 |3 O S N L3 e ) S 1"
44> |t IS I/ N S A O A M [/ 0¢ €51 108 |70 0¢ 1 L q1 ON |7 T S 8ILY
| S 1> |"77 T epgeuBepy =TT T N M-8t 0g |7 0z | eTajSy 84 ge |1 | opTTT- a1 AN (] TTTAUT
......................... AL [Tttt oe (TS TS | 08 [T 09 |34 L B | SN O e e L7
S T il R 06 ||l a8t jog (sf-erq| 09 | |ttt S s | SN [ S SILY
SO R SO R :..o%aﬂﬁﬂ A N 7 bl Rt Ry 0 |09 ¢ [T I [ 2 S opT-T a1 N opT=Tr| T PILT
e e LT T oy e o A L B B A R e e
....... ‘mw- mwusﬁmﬂ Bl e e e il I~ el I " el N (1 20 Rebetnid N1 2 B = Z S el (i B ) S e | e 411 §
R S O S T S e e [ 0F " [ 2 i Y 1 - S T § 3 S e [ STTILLY
T TIITreoRay HH.H%E%M%E ARl B PR e smeeeseeeetlog T (1) S il 1A Rl 09 |H-¥ [T opTh CI SN s b op™ T 01T
m ...---,..-.ou-mN} F.--.-ﬁwﬁ%ﬁ ............................. (17 e o1 G [oe | 08 | TH¢ [T ropttttl N [Tt REh ) il Rl T T60LT
ﬁ .............. :85% .:....Mﬂwﬂwmﬁ R haltly Bl Rt ekl @ | g & oe | ew g | ) I aN |ttt SRR/« Rl s 80LT
TTTTT TR R § - i1 [SUPIPPIUIPEN PR ISP IV (PRSI ISR SUPUPUIUE ISR ENPIRE N [T DU IR P RGN [ OR IR SR —acTATTE ATTINTTIIOTr |- -~ ===~ ————
....... I e o1 T | e la 0 o op a1 | ex ssroud %nwmm“wm 2oL1
-uom zjlenb pus
Y A T Akt (O A N I I I 0 | 09 | 0g | 08 T T op~-- ot CINS ssjoud %ESEQN ............ 90L1
R I I I I e 0% | A N N i 2 T o T A i A SN A S0L1
R . o et et ettt S I (@) |05 |77 [ 06 (g |t e O § T O i O S TTTTTTTTTTROLL
R e R 13 R T B R e e Rl R oz | ) |or |Tor g9 | e | T Stuny | aN T -ssfous muqansm ........... 20LT
(‘un Judatad 215Ul (uar) | qued | (‘up) | 1weo | (‘ur) | Juwed | (‘) | 9w | (Car) | jued | (‘up) | juoo
9718 10 JUNOUIY [ TN 718 | -1 | 9218 | -1 | 9218 | -t0g | 9718 | -19g | 971Q | -1 | 9218 | -1
001
(un) om Tesm
jonxs , .
S[RIUTT 1Y)O PwBy | ONAGOSIIY | 2)rend ommmﬂwo ongueg | eseporserg om%,w TewRyuy edeyg ﬂﬁ%_a .mwwww ad4L, aemammwwn
-89 JO ewreu
4 pUR QNN
A3orerourIn
EIelduir-EE § 001 [[eM

panuryuon)—saypubad fo fibojpioul f— g 1LV ],



107

CHARACTERISTICS OF THE PEGMATITES (TABLE 20)
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A strueture. . e 32,59,62 | Competent rocks, relation to shape of pegmatites. _________________.___________ 12,18
Abstraet . _______________ e Composition of layers_.._____.____________________ e 20
Accessory minerals____.__ . ___________ Conglomerate
Acknowledgmentsforaid__________________ o _____

Age of Brown Derby No. 1 pegmatite__
Age relationships, pre-Cambrian rocks
quartzandalbite _______ . R 32
Tertiary tuff

Alluvium____
Alteration, of biotite.
of wallroek. . e
Amblygonite_ . __________________________ e . 44
Analysis, chemical, of graphic granite. .
chemical of lepidolite

Beryland Rare Minerals Lode.
Beryl-bearing pegmatites ___ . ___ el

Biotite. ... 5,6,7,8,9, 10, 25, 28, 35, 46, 47, 61
Black Wonder pegmatite 40, 45, 50, 59-60
Boron content. e 37
Border Zomes__ . . e 20
Branching pegmatites 14
Brown Derby No. 1pegmatite ... . _______________ 27, 39, 40, 41, 42, 44, 46, 52-53
No. 2 pegmatite_.. ___. 26
No.3pegmatite . e 26
No.5pegmatite___.____.________ VU 53-54

Buckhorn pegmatite _ 32,50, 58-59
Bucky pegmatite__ ... 3, 40, 44, 50, 60-62
C
Calculations of percentagesfortable20.. _______________ . _____ 3

Chlorite_ .. ...

Classification of internal units. .
Cleavelandite______________________
Cleavelandite-bearing pegmatites .. ________ . ___________________ . _________ 27, 50
Clinozoisite ... e

Color, lepidolite. .
quartz....
pyrochlore-microlite

control on pegmatite shape_ . 12
Country rocks, common characteristie. ... . ________________. 15
Crawford, R. D., and Worcester, P. G., mentioned.______________.___________ 3
Cretaceous rockS. . e 9-10
Criteria of replacement_ . 25
Curved museovite - ... 33

D
Dacite -l 5
Differences, between zoning and handing. 20
in indices, related to composition. . ... _______________ e 29,33, 41
of pegmatites of Quartz Creek from those of otherareas__._____________.___ 20

Dikes, granite. See Granite, fine-grained.
Dip, pre-Cambrian rocks

Distribution, beryl..______
biotite . o _
cleavelandite-bearing pegmatites_ ... ______.______ 31
columbite-tantalite. .__________ 39
garnet___ 34
pyrochlore-microlite 42
layered pegmatites..____ . 27
minerals, general el 45-46
pegmatites 8
Drainage . - e 3

Essential minerals_
Extent of distriet. ..

Fairchild, J. G., analysis by
Faults.___ .. 4,11
FeldSPar - oo o oo e 4, 49-50, 62
Field work
Film perthite.
Fluorine___.

Fluorite..__

Foliation. ... e 6,11,12
angle between plane of and pegmatite 12,18

Footwall layers. 26, 29, 46, 53

Fossils ...__.. - 10

Fractional crystallization. ... 48, 49

Fracture fillings . 24, 32, 49, 59, 60, 62

Fractures, emplacement of pegmatitesalong._ .. ______________________________ 12
sheared and mineralized - 11

Frequency of oceurrence, minerals_ ... ... __________________.___ 28
shapes

Gahmite. . e

Garnet_______________________

Geologic work in Quartz Creek district, other._________ . __________ 3

Geology, general statements.__ ... _________.____ 4,11

(lacial deposits. See Till.

Gmeiss, hornblende. -l 6

Granite, coarse-grained. .. ... 7,12, 15, 37, 50
fine-grained. . - e 8-9, 37
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Granite gneiss. ..o
Graphic granite

Hanging-wall layers. ... _ ... oo _______
Heterogeneous pegmatites. .

featuresof . _.__________
Higher refractive index, beryl

Homogeneous Pegmatite . - - .-
Hoods, concentration of perthite in_
Hornblende. .. .._..._..__._.._.

Hornblende-biotite tonalite.

Hornblend gneiss.._ ...
Host rock of the pegmatites. ... ._________ ...
I

Incompetent rocks and pegmatite shapes. ... ... ... ___________ 15,18
Increase of refractive indices, lepidolite - . .. _____________ 41

MUSCOVIbe. . . 33, 34
Index determinations. 4
Indices, variationsin_____________ ... 28
Interaction of minerals..__.__._._________ .. 25
Intermediate zones_ _ . ________ . __.____ 20, 26, 32, 40, 54, 57, 59, 60, 61
Internal structure, heterogeneous pegmatites, origin. ... __.._____________ 48-49

Intrusive rocks, granite
Iron content, lepidolite

muscovite 33
Irregular pegmatites. .. ... 12, 15, 17, 20
12

attitudes. ... 19
Joint systems, contrasted in mafic rocks and granite.__.________________.__.__ 12
Jurassic TOCKS. . o e 9

Kaolnization. .. .o

Layered pegmatites_______
distribution. - e

Layered structure. See banding.

Lenticular pegmatites. ... ... 12-15, 20, 23, 27, 56

Lenticular-branching pegmatites._ ---- 15,20, 23, 27, 51

Lepidolite _ 88,40-42, 50, 51, 54

associated with cleavelandite . .____.____________________ . _._.___________ 31
associated with topaz__ ... .. 43
Lepidolite-bearing pegmatites . ___._________________________________________ 27,41, 50

Limonite
Line rock..
Lithiophillite-triphillite.___ _______ ... 44, 62
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