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’GEOLQGY'QF THE.CAL&T&XTY PEA'K AREA, CUSTER COUNTY. SOUTH DAKGTA
By Donald H, Kupfer . )

ABSTRACT

An area of 2 1/2 square miles along the southwest border of the pre-Cambrian granitic rocks
complex in the pre-Cambrian core of the Harney Peak region, Black Hills, S, Dak,, was mapped to
determine the relationship between the granite~pegmatite complex and the pegmatites containing beryl and

PR

other industrial minerals, This investigation was part of the U, 8, Geological Survey's program for the
investigation of domestic beryllium resources and was carried out on behalf of tllie Atomic Energy Commiission,
The complex of graﬁite and pegmatife-eccurs in tabular bodies, 50 to 500 feet thick and is composed
of alternating layers of leucocratic soda granite-and plagioclase-perthite-quartz pegmatite, The layers
average 3 inches thick, This type of layering is termed texnural layering The minerals of many of the
granite layers are segregated and form still thinner layers termed color layering, ~ Gradational with, and

sometimes indistinguishable from these are pegmatite or plagioclase~perthite-quartz pegmatite fracture-~

fillings or segregations termed ansgressive layering, The complex is also cut by graphic granite‘: pegmatites,

zoned pegmatites, and quart-perthite pegmatites,

Plagioclase-perthite~quartz pegmatite sills in the quartz-mica schist country rock are most abundant
near the granitic complex, The pegmatites are intrusive and all gradations are found from the commonly
occurring unzoned pegmatites to the infrequeml;t occurring well-zoned pegmatites, The typical zoned
pegmatite coitains a fine-grained border zone, biotite and muscovite mica books concentrated in a wall zone,
a plagioclase-perthite-quartz pegmatite intermediate zone, and a quartz core containing some large perthite
ciystals, |

Before the formation of the granite-pegmatite complex the metamorphic rocks were folded into a

steeply south~plunging syncline and anticline, Wrinkles, lineation, and a secondary schistosity formed

at the same time as the granite-pegmatite complex and its related pegmatite sills and quartz veins,



The plunge of these minor structures parallels. the plunge of thé pegmatites, Metamorphic grade in the
schists, as indicated by size and number of quartz=sillimanite knots, increases from the southwest to the
northeast corner of the mapped area, = A set of northeast tfending high-angle faults crosses the area,

The pegmatites mapped contain small zesources of feldspar, mica, and beryl, The granitic complex
and the graphic granite pegmatites are a potential source of feldspar and silica which could be recovered
by flotaton, An abandoned gold mine, an abandoned gravel quarry, and gold placer gravels of unknown

grade also occur in the area,
INTRODUCTION

The core of the main Black Hills uplift is composed of pre<Cambrian metamorphic rocks, In the
southern part of the core occurs a complex of pre-Cambrian granite and pegmatite, Individual pegmatites
intrude the metamorphic rocks sunonﬁding the complex and decrease in number away from the complex,
The Calamity Peak area, on the southwest flank of the granite-pegmatite complex, is in the tansition zone
b;tween areas of pr@domm.awly? granitic and predominately schistose rocks, The Geological Survey chese
this wansitional area for detailed mapping in order to detz;imine the relations between the larger masses of
granite-pegmatite complex and the i;egmatites containing beryl and other industrial minerals,

The original program was planned also to determine the presence of any additional beryl-bearing
deposits and the size and grade of the beryl pegmatites of the area, i

The Calamity Peak area, 3 miles east of Cu;s;ter,, Custer County, S, Dak,, is an area of 2, 5 square
miles and is a part of the Buckhorn area (28 square miles) as defined in the beryllium program carried out
on the behalf of the Division of Raw Materials of the U, §, Atomic Energy Commission, by the U, S, Geological

Survey (fig, 1). The Calamity Peak area includes parts of secs, 16, 17, 19, 20, and 21, T, 35,, R, 5 E,

of the Black Hills Base and Meridian,
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The maximum relief in the Calamity Peak are;is about 600 feet, Bold outcrops and good exposures
are common, A thin pine forest with negligible underbrush allows easy access to all parts of the area,

Cool to moderate temperatures prevail in the summer and through much of the winter, although occasional
periods of extreme cold occur, The average annual rainfall is 18 inches,

The Calamity Peak-area was mapped during the summers of 1948 and 1949 on aerial photographs
enlarged to a scale of 1:12, 000, In the sununer of 1948 Raymond E, Langen made a dzatailed outcrop map
of the pre-Cambrian rocks in 0, 6 square mile{fig, 1), In the summer of 1949 the writer examined Langen’s
notes, briefly checked his map, added the Quaternary deposits, and mapped the additional 1, 9 square miles

(fig. 1).
METAMORPHIC ROCKS

Most of the metamorphic rock in the Calamity Peak area occurs around the granite- pegmatite
masses, but large and small, tabular to lenticular, pendants or inclusions of schist (screens) occur within .
the granitic bodies, and schist underlies the Calamity Peak granite-pegmatite mass (figs, 2 and 3),

The principal metamorphic roek of the area is a quartz-mica schist _/ that generally consists of

L

_/ The petrographic descriptions are based on megascopic examination,

60 to 90 percent quartz, 5 to 30 percent biotite, and a variable amount of muscovite; locally biotite
may constitute as much as 90 percent of the rock, (See also Lang and Redden, 1953, p, 1.} Muscovite-
rich schist is rare, Garnet and sillimanite are common accessory minerals,

A distinctive group of metamorphic rocks called the amphibolite unit by Lang and Redden
{1953, p. 2-4) is found near the limits of the Calamity Peak area, but it is not differentiated:on. the
geologic map (fig, 2). This group includes massive quartzite; mica-poor, quartz schist; quartz-mica

schist; medium-grained graphitic schist; quartz-amphibole schist; and massive amphibolite,



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

TRACE ELEMENTS INVESTIGATIONS

REPORT 2904
A'
5 .JIOD
SECTION ALONG LINE A-A'
(O
B it B'
|
- e 7y — <% it
TRERE T T AT <aaatsSs Conamiy
sr00{7 2% R y 25 - =P TE ‘2\\\\ \\o\é“"&g‘.' SN &
\...?— 5 NS ‘:,5“" PrE P q \,\‘J;.,\‘\ ;."';x 5
7 \ = 1 . ‘\}\. \\\ e \,,.. \?:;_,;Y 3R T _
51004 A\ W )
SECTION ALONG LINE B-B'
EXPLANATION
Y= | Alluvium and talus AP Approximate base of granite-pegmatite complex
*~—~| Thin pegmatite. Faut,
<e..e==»  Approximately located fault.
Py Granite-pegmatite complex
324%]  (showing layering) Lines of section shown on figure 2.
2 : 1000 o} 1000 2000 Feet
2 Schist I T T T | |
FIGURE 3.— GEOLOGIC SECTIONS,

CALAMITY PEAK AREA, CUSTER COUNTY, SOUTH DAKOTA.

GPO 834983



10

The metamorphic grade of the rocks in the-Calamity Peak area incteases from southwest to
northeast toward the main granite-pegmatite mass of the Black Hills, The quartz-mica schist in the south-
west part of the area (sec, 19) contains garnet crystals; the amount of garnet is variable and probably related
to the original composition of the beds,

TFo the northeast of the garnet-rich rocks, the schist contains small aggregates or "Kiiots™ of quartz
with inclusions of minute sillimanite needles, On weathered surfaces these knots stand out in relief as hard,
white discoidal lenses, Harker (1939, p, 229) has briefly described similar quartz-sillimanite aggregates
and calls themn “knots”, "Faserkiesel®, or "quartz sillimanitife”, The size and number of these quartz-
sillimanite knots change locally from bed to bed, but to the northeast they increase in size and abundance
with a corresponding increase in metamorphic gradgo To the southwest {(NW 1/4 sec, 20), the knots are
absent in most places, but even where abundant they are less than one~-sixteenth inch in diameter, Farther
northeast the knots are commonly one-gighth inch to one-quarter inch in diameter; in the extreme northeast
part of the area (NE 1/4 sec, 17) the knots are as much as 2 inches in diameter, but knot-free areas also .
occur, The quartz-sillimanite knots adjacent to the larger granite-pegmatite masses have been altered

to muscovite by retrograde metamorphism,
GRANITIC ROCKS _/

Twe rock units of granitic composition have been mapped in the Calamity Peak atea~~ pegmatite ~ :
and granite-pegmatite c:m’rxr:pl{ex° Gradations between the two units exist,

Three large and numerous small iﬁegular to tabular-shaped bodies composed of the granite-pegmatite
complex have been mapped in the Calamity Peak area, The granite-pegmatite complex consists of alter-
nate layers of leucocratic soda nganine- and plagioclase-perthite-quartz pegmatite, The so.-called granite
“batholith” of Harney Peak (Darton and Paige, 1925, p, 5), to the northeast of the mapped area (fig, 1),
is actually a group of separate or interconnected masses of granite-pegmatite complex, In the mapped area

the irregular intrusive body at Calamity Peak and the large tabular bodies to the north are ‘typical masses
of granite-pegmatite complex,

_/ Petrographic descriptions are based on megascopic examination, No thin-sections were examined,
Feldspar, devermined by oil iminersion, = .~ -

B
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Pegmatites of several types occur throughout the area but are most abundant near the borders

of the larger granite-pegmatite masses, They form sills in the schist and dikes in the complex,

Gramite -pegmatite complex

The larger granitic masses of the Calamity Peak area contain compositional and textural variations
that produce layering of several types, Three main types have been separated, Named after their most

prominent field characteristics, they are textural layering, color layering, and transgressive layering,

These three types are described separately, but in the field they are found to grade into each other,

“Textural layvering

Textural layering (fig, 4), the commonest and most widespread type, is formed by altetpate
layers of granite and pegmatite, In outcrop, the coarse texture of the pegmgtitic layers contrasts sharply
with fine-grained texture of the granite layers, This with certain minor exceptions is the layering shown
on the geologic map (fig, 2) and in figure 5, The layers are commonly 1 to 12 inches thick, but 1~ to
6-foot layers are not uncommon and 25-foot layers have been observed, Most of the contacts between layers
are moderately sharp; some are gradational,

The granite layers of the Calamity Peak granite-pegmatite complex form 50 percent of the complex,
but farther north {nearer the main granitic mass of the Black Hills ) they form 80 percent, Lociilly the
granite forms as little as 5 percent or as much as 98 percent of the complex, 1

The granite layers are equigranular leucocratic soda granite in which the grains are less than 0,1
inch in diameter, The rock is highly variable in composition but averages about 40 percent plagioclase

(albite orsedarich oligoclase), 30 percent :microcline, and 25 percent quartz, Tourmaline, m‘éscovite,

biotite, and gamet in places constitute as much as 10 percent of the rock, The granite contains 2,91

percent K90 and 5, 23 percent NagO (table 1),
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Figure 4,--Textural layering in the Calamity Peak mass of
granite-pegmatite complex, Tape line indicates line of
samples from location B (table 1), The average thick-
ness of the layers is 3 inches,

7096
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Table 1l.—Analyses of granite and pegmatite 1/.
(compositions in percent)

K20 Na,0 Ca0 Mg0 Fe,0q Ba Mn Cu Zr Ni Cr BeQ
Granite: '
Location A 3.84 Lobly 3=.6 l=-.3 e3=s6 000X X .000X 00X -— — .0008
Location B 3.8[]» l-}.68 Ql‘.3 < .1 03-.6 .Oox .Ox .OOX omx wa .Ox 0001
Iocation C 1.05 6.54 e3=.6 < .l e3=-.6 00X .0X 000X 00X 00X 0X .001
Average (g) 2.91 5.23 . »0009
Pegmatite:
Location A 6-5’-& 3.27 01-03 < -1 .3-06 .OX OOX .OOX .OOX .COX owx 00006
Location B 7.52 2,98 < W1 < .1 1-.3 .0X 00X 000X — —_— — .001
LOCation C 8'7&» 3.22 < 01 < .l .1"03 .OOX .OOX .OOX —— L —_— ——— 00008
Average (p) 7.60 3.16 ’ : .0008
g/p g/ 0.38 1.65 > 1 >1 <1 >1 . 1.1
Averages:
Location A 5.19 3.86 0007
Location B 5.68 3.88 001
Location ¢ 4.90 4.88 ' .0009
I.Ocation D - l{-.28 2.99 03-06 91-.3 06-100 .Ox .Ox .OOX -OOX —— o— 00008
Average 5.16 - 3.90 .00085
Trensgressive

18.yer 3.56 2.06 .3- .6 < 01 03‘96 .OX .OX .QOX o oOOX oOOX ow2

e
;L_/ Analyses by U. S. Geological Survey. Sodium, potassium, and lithium determinations by flame photometer method; S. M. Berthold and
Joseph M, Dowd, analysts. All other determinations by spectrograrhic plates exposed for general scanning; J. D. Fletcher, analyst.

2/ Average of the granite layers divided by average of the pegmtite layers, approximstions by author, not by analyst.

A1l samples analysed .00X percent Pb, Ga, Ti, and Sr; .OX percemt B; and less than .0l percent Li0; — except that the granite of
location C contained .000X percent Pb, and the sample at location D analysed .0X percent Ti. | Y
The samples from locations A ard B (fig. 2) are chammel samples and the granite and pegmatite parts were analysed separately. The
gsamples from location C are chip samples, taken from the center of the layers to avold contamination by the gradational contacts between
the layers.

locations A and D are the same outcrop. Location A has sharply-differentiated textural layering that resembles transgressive layering.
The textural layering at location D (5 feet from location A) is so gradational that the granite and pegmatite layers could not be sampled

separately. The transgressive layer (a pegmatite dike) is one of several that cut the outcrop.
GPO 834983
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The pegmatite layers of the granite-pegmatite complex are the same rock type as makes up most of the
pegmatite sills in the metamorphic rocks and some of the transgressive layering in the complex, This
plagioclase~-perthite -quartz pegmatite rock is highly variable. in composition (table 1}; and relative
abundance of the characterizing minerals, but despite these variations, the fundamental mineralogic,
textural, and structural similarities of the rock justify its classification as a single type. Most of the
plagioclase-perthite~quartz pegmatite rock contains 20 to 50 percent plagioclase, 20 to 35 percent perthite,
20 to 30 percent «quartz, and as much as 5 percent accessory minerals, The common accessory minerals
are muscovite, tourmaline, biotite, and apatite, with occasional garnet, sillimanite, and yellow lithia
mica, The rock averages 7, 60 percent KgO and 3, 16 percent NagO (tabla_;\j ..

Considerable textural variation is found in the pegmatite that occurs as layers, and the diameters
of the largest grains range from a few inches in one outcrop to several feet in another, Typically, large
crystals of perthite and quartz, a foot or mere in-diameter, occur in a finer-grained groundmass of plagioclase
and quartz, Plagioclase crystals larger tﬁan an inch in diameter are rare, Tourmaline and muscovite crystals
occur both in the finer-grained groundmass and as large crystals, Biotite, sillimanite, and yellow lithia
mica occur in aggregates that rarely exceéd a few inches in diameter, Apatite and garnet grains average
less than 0, 1 inch in diameter;

Analyses of the granite and pegmatite {table 1) show the granite layers to contain more Na, Ca, Fe,

and Mn; and less K and Ba than the pegmatite layers,
. Color Yayering

Color layering (fig, 6), which occurs only in the granite, is formed by numerous, thin, parallel layers
of quartz, tourmaline, or garnet grains, The layers are a fraction of an inch thick and appear in outerop as
parallel light and dark bands, In most places the color layers are parallel to the textural layers, but in a few

places they are at a high angle to the textural layers,



Figure 6.--Color layering in a thick layer of leucocratic
soda granite in the Calamity Peak mass. The dark layers
are predominantly quartz and the liiht layers are pre-
deminantly feldspar, The pick is 14 inches long,

70969
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Trznsgressive layering

Transgressive layering is characterized in the field by a cross-cutting relationship to the host rock
and by sharp contacts, also by high perthite content and very coarme grain:size, It consists of a series of
parallel dikes or segregations of perthite-quartz pegmatite or less commonly plagioclase-perthite-quartz
pegmatite, The dikes pinch and swellberratically, and locally are discontinuous, It is most prominent
in areas where color and especially textural layering are obscure, Where transgressive layering does occur
with the other types of layering, it "generaliy cross-cuts them, In the field it is locally indistinguishable
from textural layering on the one hand and unzoned pegmatite on the other,

In most outcrops only one or two of the three types of layering can be seen, Color layering and
textural layering are generally parallel to each other, but wransgressive layering generally crosses the other
two, Textural layering is generally paraliel to the contacts of the granite-pegmatite masses with the
schist, even where the schistosity is discordant with the contact,

All three ty'pes of layering are well exposed in an area of several acres in the SE 1/4 NW 1/4 sec,
20, The textural layering trends N, 0° -40° W, and dips 47° -90° SW, ; the average strike is N, 12° w,,
and the dip is 70> SW. Transgressive layers in this area are abundant and have variable trends, but the
most prominent set, consisting of unzoned plagioclase-perthite-quartz pegmatite, strikes N, 30° -40°E,
and dips 50° -90% SE, The closely-spaced parallel sheets are from a few inches to several feet thick,

In one outcrop the color layering strikes N, 10° W, and dips 38° SW, but elsewhere it is conformable

with the textural layering of the aréa, The dark color in the layers is here formed principally by tourmaline,

Pegmatite

A few of the pegmatites in the area, called zoned pegmatites and described individually, are
characterized by distribution of the minerals into distinct concentric zones as described by Cameron and others
{1949, p, 16-70),

Most df the pegmatites in the schist, such as Pegmatite 10 (fig, 2 and table 2), although classed as

unzoned pegmatites, show an imperfect zoning, They generally have a well defined, fine-grained border "
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zone, aboul, 1 inch thick 'in'wlﬁ’dz‘.in&ividﬁalizgxhﬁns'.a;eiaﬁ:'eﬁVto\,Q,,z inch in diameter, Mgrovite.
tends to be most abundant in a poorly developed wall zone near the outside walls of the pegmatite; large
perthite and quartz crystals form a poorly developed core, Most of the quartz is milky white, colorless,
or a very pale rose,

All gradations can be found from imperfectly zoned pegmatites to well-zoned pegmatites, The
zones in even a well-zoned pegn;algixe rarely have sharp boundaries, but the type and proportion of minerals
clearly change from zoﬁe to zone, The zones are a;ranged ‘concentrically and conform roughly to the shape
of the pegmatite,

* " In paming the pegmatite rocks, the characteristic minerals are listed in order of abundance, with the

most gbundant mineral first, Table 2 gives details of mineralogy and texture, The unzoned pegmatite
layers in the granite-pegmatite complex are plagioclase-perthite-quartz pegmatite, Most of the pegmatite sills’
in the schist and many of the fracture fillings in the granitic rock are also plagioclase-perthite-quartz pegmatite,
A few graphic granite pegmatites occur in the schist, but they are more common as fracture fillings in the
grauitic masses, Small pod-like segregations of -perthite-quartz pegmatite are abundantly scattered throughout
the granite-pegmatite complex, Quartz-perthite pegmatites oceur as fracture. fillings in the granite-pegmatite
complex, The zoned pegmatites, whether-in the schist or the granite<pegmatite complex, have an overall
composition similar to the plagioclase-perthite~quartz pegmatite, The outer zones are rich in plagioclase
and muscov(ite, and the inner zones are:rich in quartz and perthite,

All the zoned and unzoned pegmatites occurring outside the granite pegmatite complex are shown on the
map (fig, 2), Only the zoned pegmatites and a few of the distinctive unzoned pegmatites within the granite-

pegmatite complex are shown,
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‘Unzoned pegmatite

Plagioclase-perthite~quartz pegmatite, ~~Plagioclase-perthite-quartz pegmatite is the most abundant
type of pegmatite in the metamorphic 1.;_o’cks of the Calamity Peak area, It occurs as sills and dikes and is
similar in texture and cpmpdsition to the pegmatite that occurs as layers in the granite-pegmatite complex,
Individual pegmatite bodies are as much as 1, 500 feet long,

Graphic granite=plagicclase~quartz pegmatite, ~~-The graphic granite-plagioclase-quartz pegmatites

occur mainly as dikes in the granite-pegmatite complex, They contain 50 to 80 percent graphic granite in
crystals 6 inches to 6 feet in maximum dimension,” The texture and composition of the remainder of the
‘rock is similar to that of the plagioclase-perthite-quartz pegmatite,

Perthite and perthite-quartz_pegmatite, --The granite-pegmatite complex contains numerous small

irregular pods and stringers of perthite, or perthite and quartz, The pods are seldom wider than the coarsest
perthite crystals in the pod, but several pods may unite to form stringers several feet long, Most of the
perthite crystals are between 2 and 10 inches in diameter, Quartz, where present, forms less than 20 percent

of the rock, The quartz grains are about one-fourth the size of the perthite crystals,

Quartz-perthite pegmatite, --Dike-like rose quartz bodies from a few inches to several feet thick
can be traced for tens to hundreds of feet through granite-pegmatite complex, Although vein-like in their
distribution, most of these bodies consist of massive rese quartz with a few large pexthité crystals near the outer
edge~-a typical pegmatite texture, Some bodies, however, are pure quartz and may represent true veins,
Many gradations can be found from rose quartz veins to quartz-perthite pegmatite, In a few places the rose
quartz veins can be traced along the strike into the core of zoned pegmatites, The rose quartz grades from

very pale grayish pink {5R8/1) _/ to a clear rose~pink (5R6/4) /.

_/ Munsell numerical designation
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Zoned pegmatite

The typical well-zoned pegmatite consists of a series of shells or partial shells around a central core,
The outer and thinnest shell is a fine-grained border zone that may be a chilled contact, Next is a wall
zone i.n which muscovite and sometimes biotite are concentrated, Next is the intermediate zone, which
constitutes the bulk of the.pegmaiiten The normal intermediate zone is plagioclase-perthite-quartz
pegmatite, but variations are very common, The core is generally massive rose quartz bordered by very
coarse perthite crystals, "

§ix zoned pegmatites of the Calamity Peak area are described below, Table 2 contains detailed
mineralogic data for these pegmatites, The Terty claim(fig, 2) has been deécxibed by Page and others
(1953, p, 195), |

L-5 No, 2, ==L=5 No, 2 { pegmatite 5 of fig, 2) has been sporadically mined by Kenneth Spring of
Custer for minerals that can be sold to tourists, The pegmatite has been ope_ned by an "L" shaped cut 110 feet
long and 4 to 12 feet deep,

The L-5 No, 2 pegmatite is shaped like an inverted trough, each limb of the t.tougﬁ is a separate
pegmatite and the wall zones of these pegmatites coalesce, The west pegmatite strikes N, 30° E. for 40 feet
and dips 80° NW, The east one strikes N, 87 W, for 70 feet and dips 53o NE. They both are 10 to 15 feet
thick, The country rock is granite-pegmatite complex,

The zones in the pegmatites, from the contact inward-are;

{1) plagioclase-perthite-quartz pegmatite with tourmaline, muscovite, ané biotite;

{2) plagioclase-perthite-guartz pegmatite with tourmaline and muscovite;

{3) plagioclase-perthite-quartz pegmatite with tourmaline and beryl;

(4) quartz-perthite-tourmaline pegmatite (corej,

The:cote: contains massive 10se quartz (60 percent), -3- to 6-foot perthife crystals (35 percent),

2-to 3-foot black tourmaline crystals (5 percent),



22

Pegmatite 6, -<A pegmatite of unknown ownership is on a low ridge of granite -pegmatite complex,
{fig. 2) and has been prospected by open cuts on both flanks of the ridge, “The extremities of the pegmatite
have been covered by dump, but the pegmatite seems to be a lenticular pod 50 feet Iong by 15 feet wide,
It is exposed to a depth of 10 feet, The wall zone is composed of graphic granite (95 percent), biotite
(5 percent), and traces of tourmaline and muscovite, The biotite occurs as elongate books that average
1/4 inch thick, 1 inch wide, and 8 in;hes long, The long axis of the biotite is perpendicular to the
pegmatite contact, The perthite-qnanz-r;mseovite pegmiatite intermediate zone contains accessory
tourmaline, graphic granite, plagioclase, and apatite and has a medium-grained pegmatitic texture; most
of the grains are between 1 and 2 inches in diameter, Some of the perthite and rose quartz crystals are
a foot or more in diameter, Badiy reeved and soft muscovite occurs in 1-inch to 4-inch books in clusters
or pods 2 feet in diameter, The core of 1-to 2-foot perthite and rose quartz crystals was 6 feet thick, 12
feet wide, and 15 feet long, but three-quarters of it was removed during prospecting,

Pegmatite 7, --Pegmatite 7, (fig, 2), opened by a small prospect pit, is 70 feet long and has a
wall zone from 1/2 to 1 foot thick, around.a core of colorless and rose quartz, 3 1/2 feet thick, Black
tourmaline crystals from 1/8 to 1 inch in diameter and from 1 to 4 inches long occur just inside and
perpendicular to the contact of the pegmatite with the granite-pegmatite complex, A few perthite crystals,
1 foot long, occur in the core,

Pegmatite 8, --A series of unprospected, discontinuous, lenticular pegmatite bodies occur along a
fracture 750 feet long, which strikes N, 53° W,, and dips steeply southwest (fig, 2), At the west end the
pegmatite is continuous for 150 feet, then becomes: ped-like and disepntinuous for another 300 feet,

The easternmost 300 feet of the fracture contains very little pegmatite, Typical pods contain the
following zones:

(1) a discontipuous quartz-muscovite-garnet pegmatite border zone 1-inch thick with accessory
feldspar, biotite and tourmaline;

(2) a quartz-perthite~-muscovite wall zone, 5 to 30 inches thick with garnet and tourmaline;

{8) a perthite-muscovite-quartz pegmatite intermediate zone 5 to 30 inches thick with tourmaline
and biotite; reeved mica books average 2 to 6 inches in diameter;

(4) a core of rose quartz pegmatite 1 to 3 feet thick with a few G-iuch crystals of perthite at the edges,
"The zores of most podsare 2 to 10 feet long,
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te, -~The Spring pegmatite (pegmatite no, 11, fig, 2), is owned by Kenneth

Spring of Custer, S, Dak, 1t is opened by a pit 50 feet long, 30 feet wide, and 15 feet deep; Thé pegmatite
is tabular to lenticular and is about 100 feet long and 30 feet thick, The attitude of the pegmatite is not
clear, but it appears to swrike east and dip 45° south,

'i'he country rock in the neighborhood of the pegmatite includes quartzite, graphitic schist, amphibolitic
schist, and quartz-mica schist, The actual contact is exposed at only one point, in the bottom of the
northeast comer of the cut, where the schist rolls under the pegmatite and plunges 25° west, At this point,
the wall rock is quartz-mica-tourmaline schist,

The pegmatite consists of three main zones, The wall zone, plagioclase~-quartz-muscovite pegmatite,
contains 4~ to 6-inch cr/ys;;ls of cleavelandite and 1<inch crystals of quartz, The muscovite in this zone
is mostly 1/4 to 1 inch in diameter, but some books are as much as 3 inches in diameter, The mica is a
light ruby and most of the shest: recovered from it would be of no, 2 or no. 2 inferior quality, One-half
inch crystals of beryl are reported to be present in this zone,

The intermediate zone, perthite-quartz-muscovite pegmatite, éonsists mainly of 2- to 10-foot
crystals of perthite and quartz, The perthife contains unusual dark streaks along certain crystallographic
planes in the mineral, resulting in dark gray and white layers from 0,05 to 0,2 inch thick, Books of
muscovite as much as 2 feet in diameter occur in this! zone, but the mica is soft, air stained, reeved and
ruled, Only a negligible percentage of this mica could be used for sheet and punch mica, One beryl
crystal, about 2 feet in diameter and 3 feet long, was mined from this zone in 1940,

A quartz core is reported by the owner to have been exposed in the floor of the pit, It is now covered
by debris, although a small part of the core was observed ia the walls of the pit, Its shape is not accurately
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Peggaﬁte 12 (fig, 2), --A pegmatite of unknown ownership has been mined by an open cut about
15 feet long, 8 feet wide, and 7 f@ét deep, The pegmatite is 200 feet long and contains a core of rose quartz,
The pegmatite has been altered by hydrothermal solutions, leaving irregular areas of fine-grained perthite,
quartz, biotite, muscovite, tourmaline, and clay,

The cut is in a roll on the side of the pegmatite, and the zonal bounifaties at'this point are. very
gradational, The outer zone contains mostly 1/2 to 2 inch muscovite books, but a few books are as much
as 8 inches in diameter, The core of the roll is an irregular mass of perthite erystals, 4 to 10 feet long,

About one-fifth of the perthite crystals are graphically intergrown with quartz,
QUARTZ VEINS

White to gray quartz veins are vety common in the schist, and are particularly abundant in the
center of sec, 19 and in the northwest comer of sec, 17, They range in size from minute veinlets that
follow the minor crenulations in the schist to 10-foot massive veins that parallel or cut the schistosity at
moderate angles, Most of the larger veins are in the area mapped by Langen (fig, 1) and contain sillimanite
and andalusite, Smoky quartz occurs in many of the veins and large biotite flakes are commeonly present
in the adjacent schist,

Many of the quartz bodies in the schist, especially the thin veinlets, contain as niuch as 30 percent
feldspar, and may be a transitional phase between typical felspathic pegmatite stringers on the one hand and

quartz veins on the other,
SEDIMENTARY ROCKS

Terrace gravels

High-level terrace gravels cap most of the low grass-covered hills in the southwestern part of the
Calamity Peak area, The maximum thickness of the deposits is not known, but a 12-foot thickness is exposed
in the gravel pit in SE 1/4 sec, 19 (fig. 2), The edges of the deposits thin to less than 1 foot and become

indistinguishable from the finer-grained alluviom,
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Rounded and sub-rounded pefbblgs and cobbles make'up half of the gravels, All of the begirock types
found in the mapped area are represented among the ;pehbles; but quartz-mica schist, the most abundant
bedrock type, is very rare; massive quartzite and the amphibolitic rocks are abundant,

The cross-bedding of the gravels in the gravel pit suggests a source to the north,

g | Iu‘vmm;%’a’ih;&’ '»t;ﬁ lfix's ‘

Flood plain deposits cover the floors of the largexr valleys and stand 2 to 6 feet above the present
stream beds, Flood plain deposits anci the stream gravels of the larger streams are indicated as alluvium
on the geologic map {fig, 2),

Talus slopes are fbund at the base of all of the highex cliffs in the area, but only those taluses that

chscure significant geologic contacts are indicated on the geologic map (fig, 2).
- STRUCTURE

In a general way the structure of the Calamity Peak area is that of a series of steeply southddipping
schists dut by large and small masses of granite-pegmatite complex, and the whole mass then intruded
by pegmatites, The schists have been warped into a steeply plunging anticline and syncline, The largest

» unit of g;anite=-pegmazite complex, the Calamity Peak mass, is a dome=shaped lenticular mass with an in-

ternal layering that is also dome shaped, " The mass occurs in the crest of the anticline and is partially
conformable with, and pattiglly crosscuts, the schistosity, A smaller, more sill-like mass of granite~
pegmatite complex crops out north of the Calamity Peak mass,

Three major faults trend northeast across the area and dip to the south at a high angle, The
movement on them is prebably of the normal type, with dip-slip movement of about 500 feet, The

presence of a fourth parallel fault is indicated,

)
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‘Beddifig and- schistosity

That the Aﬁsuibution of the various t};p.es of metam‘orpﬁic rocks (quartz-mica schists, graphitic
schists, quartzites, and amphibolites) refleets ofiginal beddingis confirmed by the bedding in the less
abundant rocks rich in amphibole and graphite -that ocecur in the southern part of the area, These rocks
have recognizable - bedding parallel to the schistosity, In the southem part of the area, distribution of rock
types and the observed bedding indicates that the metamorphic rocks of the area have been folded into a
broad, open syncline on the west and a tighter, but still moderately open anticline on the east, The
* folds plunge 65 degrees to the south,

In the northern part of the area where the rocks are mainly quartz-mica schists the bedding is obscure,
but where chserved is also parallel to the schistosity, It is concluded that regional schistosity is parallel to
original bedding, Therefore, the anticlinal axis of the folding in the metamorphic rocks has been projected
northward on the basis of the pattern of regional schistosity,

The regional schistosity over the whole area dips steeply to the south and generally follows the
bedding in the folds described above, In certain areas, however, the schistosity departs from the regional
pattern because a secondary schistosity has been developed at an angle to the primary schistosity and to
the bedding, In these areas which are most abundant to the northeast, the ‘quartz =sillimanite: kiiots 1are Tagge
and abundant and the lineation and wrinkling described below is well developed,

On the geologic map (fig, 2;), the synclinal and anticlinal axes are shown, but the dis;r_ibution of the
types of metamorphic rocks tm whiqh they are principally based is not, The syncline and anticline are
reflected by the pattern of the regional schistosity; secondary schistosity is generally indicated by symbols

that depart from the regional pattem,

Wrinkling and lineation

In many parts of the area a secondary folding, crenulation, or wrinkling (fig, 7) is imposed on the
" schistosity, Most of the wrinkles have an amplitude of 0,2 to 0,5 inch and a period of 0,5 to 1 inch, but

the range in amplitude is from 0, 1 to 14 inches,
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Figure T7.--Very large wrinkles in schist in the northern
part of the area, Regional schistosity and the bedding
strike N, 600 W, and dip 50° SW. (parallel to the crests
of the wrinkles). A second schistosity is developed lo-
cally that strikes N, 67° E. and dips 40° NW. (parallel
to the axial planes of the wrinkles). The geology pick
rests on a sinuous quartz vein about 1 inch thick that
follows the crenulations of the wrinkles, The knobby

character of the schist 1s caused by quartz-sillimanite
knots,

7086
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As a result of the wrinkling the biotite and muscovite flakes, and possibly the other minerals, are
alined along the wrinkles and at an angle to the main schismsﬁcy,, The tesult is a lineation on the schis-
msi;ty thatis parallel to the axes of the ;vrhakles, In some places this lineation occurs where there is no
megascopic wrinkling, The plunge of the lineation is southerly, and approximately parallel to the plunge of
the large scale folds in the area, but slightly inclined toward the troughs,

In the areas where wrinkling is best developed (as in the NE 1/4 NE 1/4 sec, 20) two sets of
schistosity are also commonly present,” The older set parallels the regional schistosity and the wrinkles have
developed on this set, The newer set v_pamllels the axial planes of the wrinkles, -

In many of the areas of intense wrinkling, quartz veinlets conform with the individual wrinkles;
the resultant sinueus pattern in very distinctive (fig, 7). Inthe SW 1/4 NE 1/4 sec, 17, sinuous quartz
veinlets occur in an area of unwrinkled, uniform, schists with north~trending {secondary) schistosity, It is
believed that this sinuous pattern is a relict structure from the now obliterated former wrinkling and thus

identifies the final stage in the developmens of secondary schistosity,

Igneogus structures

The granitic bodies are divided for purposes of description into three structural types, but actually
all three are members of a gradational series, The large mass of granite-pegmatite complex that crops out
in a roughly circular pattern around Calamity Peak will be described first, followed by the tabular bodies of
the same rock to the north of Calamity Peak, and finally the sills and dikes of pegmatite,

The areas between the large masses of granite-pegmatite complex and the schist consist of an
alternating sequence of pegmatite sills and schist screens {septa or tongue-like projections of wall rock in and
between the pegmatites). The number and concentration of the pegmatites decrease outward away from the
main mass as the size and extent of the schist screens increase , so that the change from massive granite-
pegmatite complex to schist occurs over a zone several hundred feet thick, At some of the individual contacts
within this zone, the same interfingering of the two rock types ‘oceurs on 2 small scale, yet even on the smaller

scale, each contact is sharply defined and every fragment of rock can be labeled as either schist or granitic rock,
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Calamity Peak granitic mass

Granite-pegmatite layered rock complex is exposed arourid Calamity Peak in a roughly circular
area one mile in diameter, The relief is about 600 feet, Excepticnally good exposures provide data in
three dimensions on this dome-shaped shell with a schist core,” The layering in the granite-pegmatite
complex and the contacts of the mass on the western, southefn, and eastern sides are parallel with each
other and with the schistosity and bedding, Underneath the mass and all around its northern half, however,
the schistosity is at a high angle to the contacts and the internal layering (figs. 2 and 3),

A deep east-trending valley cuts through the heart of the mass (just north of Calamity Peak) and
exposes a schist core completely surrounded on all sides by granite-pegmatite complex, The schist contains
abundant pegmatites, 2 to 20 feet thick; both the pegmatites and the schistosity strike east and dip 40° 10 70°
south into the granite-pegmatite complex abéveand on both sides, The drea of this schist inlier has ridges,
knobs, and cliffs as much as 100 feet high, which are capped by an increasing proportion of granite-pegmatite
complex upward, Pegmatite dikes branch and thin downward, and schist screens end abruptly upward against
the granite-pegmatite complex (fig, 8).

The layering in the granite-pegmatite mass at Calamity Peak, like the mass iwelf, is domal and
dips outward from the schist core, Pendants and Inclusions of schist in the granite-pegmatite mass maintain
the orientation of the adjacent schist country rock, -without regard to the domal structure of the mass itself,

The extreme northern contact of the Calamity Peak mass is sharp, without the normal transition zone,
It is assumed to be a fault {southeastern fanlts, fig 2),

In summary, the granite-pegmatite complex at Calamity Peak is a domed, tabular intrusive,
probably cut off on the north by a normal fault, As a crude generalization, the north half of the mass
appears to transgress regional structures and the south half parallels them, The internal layering is generally

conformable with the external contiacts,
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le~—-26 Feet -

Figure 8,--Outerop in the schist core of the Calamity Peak

' mass showing schist (dark areas) cutting out upwards -
agalnst layered granite-pegmatite complex, View logking
east, Schistosity striltes N, 759 E, and dips 65° SE;
layering strikes N, 35° E, and dips 18° Nu, '

71918
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Tabular bodies

North of the Calamity Peak mass, tabular bodies of layered granite=pegmatite complex are as much
as 500 feet thick, The attitude of the bedding in this area is unknown, but if bedding is parallel to primary
schistosity, as is believed to be the case, the bodies are sills, Except as noted in the following paragraph,
the bodies. are generally concordant with the schistosity, and the internal layering is parallel to both the
contacts and the schistosity,

In the NE 1/4 of sec, 17, the structwre of the thickest of the tabular bodies is, neglecting minor
complications, probably anticlinal, Although this is not readily apparent from the map (fig, 2), itis
suggested by the general distribution of the g?anit@@egmatite complex and by the layering {fig. 5).

In the southeast corner of sec, 8 the layering is too vague to show on the illustrations. but suggests a
general dip to the east, Minor crenulations are superposed on the major structure, and the 1aye.ring,
schistosity, and contacts are locally at high angles to each other, On ‘the map {fig, 2), the anticlinal
axis in the metamorphic rocks is shown about 1, 000 feet west of the anticlinal axis of the layering,

This interpretation is somewhat subjective,
Pegmatites

Although a few of the bodies of granite-pegmatite complex are small and sill-like, and similar to
pegmatites, with which they form é,gmdaﬂona-l serles, the true pegmatites are characteristically smaller,
unlayered, and granite-free, Most of them are crudely zoned,

Pegmatites that cut the layered granite-pegmatite masses are of four types. All four types can
either cross-cut or parallel the layering, In order of abundance they are (1) pod-like perthite-quartz
segregations--numerous, but small, (2) tabular or pod-like graphic granite pegmatites, (3) zoned
pegmatites with rose quartz cores that form thin, tabular masses that pinch and swell, and {4) quarz-
perthite pegmatites or rose quartz veins, rarely more than 2 feet thick, many of which can be traced

for several hundred feet,
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The pegmatites in the schist are generally tabular and concordant with the schistosity, “'Where bedding
can be recognized, they are sflls, A secondary schistosity has been induced at the borders of the pegmatites,
and the schist appears to wrap around the ends of the pegmatites and to conform to all minor irregularities
along the pegmatite contacts(fig, 9), The plunge of the pegmatites and of the minor rolls on the pegmatite
contacts is parallel to the plunge of the wrin;kling, the folds, and the biotite lineation in the schist,

Most of the pegmatites in the schist country rock are plagioclase-perthite-quartz pegmatite, and
most of them show a crude zoning, Numerous gradational stages from crudely zoned to well-zoned pegmatites * ..
can be recognized, Crudely zoned pegmatites are many times more abundant than well-zoned pegmatites,

Mest of the unzoned or crudely zoned pegmatites are close to the granite-pegmatite masses, The
zoned pegmatites are less rigidly controlled by the location of the gmnimﬁpegmame masses and n;ayhe
strongly influenced by some secondary control, such as a favorable bed or formation in the country rock,

For example, several of the cammemchl pegmatites n@a(r Ca]tami@ Peak are in areas that are richer in
quartzite, amphibolite, and graphitic schist,  This relation may be only coincidental, Careful werk over

a large area should reveal the true secondary contrel, whatever it may be,

B aults

Three prominent parallel faults (fig, 2) strike northeast across the area; one or more other large
faults may be present, The middle fault is composed of two en échelon fractures; the displacement on one
decreases as the other increasés, The strike is N, 50°E,, and the topographic expression suggests a steep
southeast dip, The position and structure of the granitic masses on opposite sides of the fault suggest a
normal dip-slip movement of about 500 feet,

The qommWest@;m fault is poorly exposed, Lacking evidence to the contrary, it is assumed to be a

normal faml@dip’pmg-tqthe southeast, like the fault already described,
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Figure 9,--Plan view of contact of pegmabite and schist
south of Calamity Peak, The regional trend of the
schistosity 1s locally destroyed and the new schisto-

- 81ty is conformable to the contact,

71948
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The presence of the soml';eastem of the three faults is suggested by ﬁe abrupt northern termination of
the Calamity Peak mass, by the discordance of the internal layering (see fig, 2 and section B-B” fig, 3),
and by the break in the trends of thé schistosity, The direction of movement of this fault is unknown, but
it is assumed to be 2 normal fault like the middle fault,

A group of several minor faults are shown on the map between the middle and southeastern of the
three parallel faults (fig,-2), These probably represent the southwest end of a fourth parallel fault as

indicated on section B-B"(fig, 3).
ORIGIN ©F THE GRANITIC ROCKS

The principal objective of the mapping program in the southern Black Hills was to set up a series of
criteria by which unexposed or unexplored:. commercial pegmatites could be distinguished from the very
numerous non-commercial pegmatites, To do this the author started mapping in the Calamity Peak area
to try and determine the relations’between the Harney Peak granitic mass and the commercial pegmatites,
and another party (Lang and Redden, 1953) started mapping in an area of commercial pegm;-ztiues, For the
Calamity Peak area, field work is just Wen,s@md, and the ideas are still in the formative stage, Any
aftempt to state conclusions is premature, but sufficient work has been done to suggest certain trends of thought,

First, it seems probable that continued field work will indicate criteria that can be used to determine
areas in which commercial pegmatites are abundant, The character of the country rock and the distance
and relationship to the main granmé masses will be important,

Second, the so-called "granitic batholith* around Harney Peak (and Calamity Peak) is actually a
series of thick tabular bodies of granite-pegmatite complex, Morecver, these bodies are gradational in
textwre, structure, and mineralogy with the pegmatites -~ including the commercial pegmatites,

Third, the masses of granite-pegmatite complex and the pegmatite hodies ha“tre a related origin, but
this origin has not yet been fully determined, The evidence that the pegmatite bodies are intrusive is
reasonably clear-cut, but the mode of origin of the associated masses of granite-pegmatite complex is not

at all clear,
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Fourth, the key to the origin of the granite-pegmatite masses lies in a careful study of the layering
in these masses and of the structural relations between these masses, the country rock, and the adjacent
pegmatite bodies, Any acceptable hypothesis for the origin of the granite-pegmatite masses should be
corpatable with the folowing observaﬁens:/

1, The granite-pegmatite complex oceurs in tabular masses
that, in a general way, are conformable or concordant
with the schistosity, bmf locally, as in the Calamity
peak mass, the structures are very different,

2. Textural, color, ax;ci transgressive layering occur
in the granite-pegmatite c.omplex and, in a general
way, this layering is parallel with the contacts and
with the schistosity, but local rather marked varia-
tions from this confcrmity; are present,

3, The wrinkling in the schists probably is related to

the formation of a secondary schistosity, Locally.

the secondary induced schistesity wraps around the

pegmatite bodies and conforms to major and minpr
variations in the shape of the pegmatite,

4, The pegmatite sills are more abundant along the
‘contacts of the larger masses of granite-pegmatite
complex than elsewhere,

5, Rock transitional between granite and schist may

be present in a few places, but if so, the trans-

itional stages are incomplete, /
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Several different modes of origin, ranging from magmatic intrusion to dry granitization have been
considered to account for the above features, ‘At the present incomplete state of the field knowledge, none
allows a simple explanation of all the observations, At least one set of cbservations seems to be in direct
opposition to each hypothesis, A conﬂ:imitibn of several processes will probably be necessary to account

for all of the ohserved facts,

‘MINERAL RESOURCES

. E’em atites

Pegmatites in the Black Hills have: been mined for beryl, feldspar, mica, spodumene, amblygonite,
lepidolite, tantalum, and souvenir rock for tourist sale, None of the pegmatites in the Calamity Peak area
were being mined in 1950, probably because they are too small or too low grade, The locations of the
prospects and minesof the area are indicated on figure 2 and their mineralogy is tabulated on table 2,
Reference should be made to the section on Pegmatite for mineralogic descriptions of the pegmatites and for
detafled descriptions of the geology of the: zoned pegmatites nos, 5, 6, 7, 8, 15, and 16,

Several pegmatite mines in the Buckhotn area, but just outside the Calamity Peak area, have
furnjshed industrial minerals including the Victory, Victory No, 1, Custer Mica Lode No, 1 and No, 2,
L-5-No, 3 and No, 4, Mica Queen, Tin Key, Harbach (Lucky Jerry), and Climax mines, These have sll been

mentioned or described by Cameron and others- (1949), or by Page and others {1953),
- Ber vyl

Beryl has only been found in two pegmatites in the area, The Spring pegmatite ( pegmatite 11, fig; 2)
is reported to have produced 3, 4 tons of beryl from three crystals, Crystals of beryl were also reported to
have been found in the L~5 No, 2(pegmatite 5, fig, 2) and sold as souvenir rock, In the intermediate zone
of L-5 No, 2 pegmatite the writer saw one aggregate containing several crystals of beryl; their total weight
was about one pound, No othe; beryl prospects were noted, but the field work was stopped before the more

favorable, adjacent areas could be studied;



Spectrographic amalysés (table 1) indicate that the granite-pegmatite complex contains about
0,001 percent BeO, corresponding to about 0, 01 percent beryl, however, beryl was not identified in these
samples, Pegmatites filling fractures within the granite-pegmatite complex probably contain a somewhat
higher content of beryllium, Unzgned or poorly zoned pegmatites in the schist country rock of the Black
Hills district have been found to contain minor amounts of beryl, The zoned pegmatites generally contain
moderate amounts of beryl which can be recovered as a byproduct of mining operations for feldspar or mica,

The presence of beryl in the granite-pegmatite complex, in the non-commercial unzoned pegmatites,
and in the zoned pegmatites cannot be clearly understood until the Buckhorn area is completely mapped,
Further work in this area might result in finding an-areal relationship between the richer beryl pegmatites
and the granite-pegmatite complex which might be used-as a"guide for prospecting, both in this and other
beryl-bearing areas, The best beryl prospects are known to be confined to certain mineralogical or
structural types of pegmatites and the recognition of any areal, sniuctun‘al, or stratigraphic control of

these types would aid greatly in p‘t‘ospecting for beryl pegmatites,
Mica

The Terry claim (fig, 2), a mica mine, is described and illustrated by Page and others..
(19583, p. 195), Its 1943-45 production is given as slightly less than 350 pounds of sheet mica
(Page and others, 1953, p, 195), The Spring pegmatite {pegmatite 11, fig, 2) yielded less than 10 pounds
of rimmed sheet and punch mica during the same period (Page and others, 1953, P. 25) but has had a »

production of 75 tons of scrap .mica _/, Pegmatite 6 contains pdds of book mica near its borders,

_/ spring, Kenneth, owner, published with permission,

and a few poundsisf sheet-bearing mica have been suickpiled-on the dump, Thé mica isreeved
arid soft and mone is:kitown to-have been shipped; Pegmatite 8 and 12 (fig;: 2) also tonfain » :
some large mica books, but not in sufficient quantity to be minable in 1950, Pegmatite 12 has been

prospected, but pegmatite 8 has not,
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Feldspar

Most of the prospecting in the Calamity Peak area has been for feldspar, The cparse pigxthite crystals
in many of the pegmatites could be hand sorted and shipped, but the fact that they are not being mined
suggest that feldspar is more abundant in other pegmaﬁxes in the Black Hills area, The Spring pegmatite

(pegmatite 11, fig, 2) is reported to have yielded 675 tons of feldspar _/, There is no production

_/ Published with permission of owner,

tecord for pegmatite 12 (fig, -2) but a small tonpage ‘of feldspar may have been:shipped;. - o
Pegmatites 1, .5, 6, 7, 8, 9 and 10 (fig,. 2) contain feldspar but were not being mined in 1950,

Some parts of the granite-pegmatite complex contain  abundant perthite-rich pegmatite and are
potential, large, sources of feldspar, provided it can be recovered by milling, For example, at sample
area H (fig, 2) an exposure of at least 60, 000 square feet contains 30 percent feldspar in crystals from
2 to 6 inches in diameter,

Graphic granite pegmatites also are potential, large sources of potash feldspar and silica if
economic milling and flotation methods could be devised and adopted, Four closely spaced pegmatites
illustrate the order of magnitude of the tonnages available, Pegmatites 2 and 3 {fig, 2) are 600 feet
apart and in the granite-pegmatite complex and a third pegmatite lies between them, Pegmatite 4
(fig. 2) is 1, 000 feet west of pegmatite 2.and in schist, These four pegmatites contain a minimum of
30, 000 tons of rock composed of 60 ta 70 percent perthite and 20 to 25 percent quartz, Many similar

pegmatites can be found elsewhere in the area and all could be treated at a single mill,
Other pegmatite minerals

The L-5 No., 2 (pegmatite 5, fig, 2) has been mined for souvenir rock, Rose quartz, smoky
quartz, ber|y1, mica books, and large black tourmaline crystals are mined and sold to the tourist trade,
Several smaller prospects in the Buckhorn area have also yielded some souvenir rock,

The only lithium minerals that have been found in the area mapped are minor traces of yellow

lithia mica, No tin or tantalum minerals have been observed,
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Resonrces .

The reserves of recoverable beryl in pegmatites is small{table 3); larger reserves of recoverable
beryl in the Black Hills are in immediately adjoining xmas

The total beryllium resources of the Calamity Peak area are very large, but the grade is too low
for these to be of economic significance, The beryl resources in the granite-pegmatite complex of the
area, based on the very inadequate figure of the beryllium content of this complex(table 1), are quite
large. The dome-shaped Calamity Peal-; madss, - cutcrops over an area of 30, 000, 000 square feet and
probably continues down locally to a depth of 500 feet, The mass immediately north of Calamity Peak also
has a domal shape and outcrops over an area of 6, 000, 000 square feet and is probably about 150 feet thick,
In addition to the abdvesurface material, thase init diproutward and-rcfoimwg‘rﬁ-atalibutAU? ‘And. 70%on three
sides as tabular masses, Although the thickness and extent of these units are highly variable, together
they probably have a length of about 10, 000 feet, average about 200 feet thick,

Table 3, though not a complete tabulation of the pegmatite resources in the Calamity Peak area,
provides an estimate of the resources of the best deposits in several types of pegmatite and granite-pegmatite
bodies,

Sample H represents the best of the perthitic feldspar material in the granite-pegmatite complex,
Pegmatites 2, 3, and 4 indicate the type of rock that is availabie: in the pegmatites that contain a high
proportion of graphic granite, Deposits of this type could be used if a mill is established to separate
feldspar and silica,

The mica reserves are not considered significant because either the proportion of cobbable material

of sheet or punch grade is very low, or the tonnages are small, or both,

Gold

Small placer and vein deposits are known in this part of the Black Hills, The original gold
discovery by the Custer Expedition in 1874 is reported to have been made along French Creek, southeast

of Calamity Peak,



Pable 3 ,~-Pegmatite mineral resources 1/
(!n Ert tuns,
= Size end shape of depoelt Boryl Foldspar Mlea Other minerals
Kumber and
Ay FX th Tons |Por~ | Compo= Tons |Per= {Per=| Compo- Tons [Per= jPer- {Per- Bize Quality |[Tone [Total |Potel |[Per- Mineral [Per— Qompo= ona

m t:f peg- i:me Shape ;aragem &‘:Zf’ ?;x,’,z) o cent | sition cont |oent| sition cent |cent jcent of of sheet| tons | tons [cemt leent| sition
(F1.5 ) (foot) [noes cobb= cobb-| crudei shest sheet shest and of of cobb=

* (fest) able able |sheet] and and and punchlecrap | mica |able

and {pmch|  pmch . punch
pmoh) in | (inches)
orude)

Semple H Layered. G::cntkﬂ -2/3(!) yZOO 100 500,000 0.01 50 nil. 40 Perthite. |200,000 50

1 None. Pod. 2| 0] 10| 100 65 | 4. 65 | 6o

2 Graphic. |Tabular 100 25 50 |10,000

3 do. do. 100 10 50 | 4,000 Yy 60 Potash~ 13,000 | nil.| 300 |nil. |Quarte.. 20 3102 X

ffeldspexy 80 5001

1675 do. do. 100 2 | 50 | 8000 bercent.

Plagioclese,
RO percent.
4 do. ITwo pods 8,000 Milling ore only 70 Perthite, 5,500 nil,) 80 |nil. do. 25 S10, zﬂ
100 feet -
lapart .

5 lWall, Shell. 100 [ 20 | 2,000 4/ 2/3 | 100 Trace.| Trace, 1 to 2 2 20 (10 )
(1~5, no.2) (Core, Two' lensed. 60 2-1/2 15 5/?5 35 Perthite. 25 65 Quarhréj . 60 8105 45 | e
6 . snell, | 50 |12 25 | 17 2 |ms1. 6

Intermediatie. Shell,| 40 4 20 | 5,000 75 Perthite. | 3,500 | 65 0 50 (70 |ouarts®/, | 15 510, 700
Hrregular
Core. Lems. 15 [ 10 25 0 do. 15 0 do. 35 8102 10
7 . Shell. 70 §3/4 30 250 50 do, 125 | 40
Core. Lens, ™ {31/2| 30 600 25 do. 150 | 50
8 all. Disconting 350 1 50 600 35 do. 200 10 0 » 0
pmous shell.
Int at do. 350 1 50 200 60 do. 100 30 ce. 30 40 %
Core.  Piscomtin{ 350 | 1 so | 300 lo | o, 6 |7 quaste?. | s0| s, {250
uous pods
9 Vague. Fabular. 200 50 56 | 40,000 8 do. 50 400 nil.
10 Indistinet+ do. 125 13 50 6,000 25 do. 5 5 nil.
ly zoned.
11 all. Shell. 100 b 25 2/8“) (). . 1410 l1to2 [2and2 3/4 7 150 5
V A/ inferior.
In date. Thick 100 8 20 1,000 0.2 .'léggc!'cent 2 100 { 60 [Perthite. 600 |100 [Trace. lto 6 45 50 90 Quartz. 35 510, 350
shell., B
ore. Lems. | 100 | & 15 | #aso 1| . 2 |9 do. | si0, |25
12 Wall. Half shell. 25 2=1/2 10 50 0.5 |20 l1to8 0.05| 0.2 2-1/2( 10 h
Core. Pod. 125 80 - Perthite. 100 65
1/ Tais is not a complets list of the pegmatite resources of the area, bub just a representative part of them. The 1ist inclules all pegmtites from which salable material hes been shipped, all peguatites In WHICH beryl may—

.2t .

been found, and examples of each type of pegmatite found in the area.

.

8/ _Larvacted fow irramlan shone snd nartdian slmesde mined
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The surface exposures at the Wild Rose gold mine (fig, 2) in the NW 1/4 sec, 17 was examined
briefly by the author, The mine has been described by P, T, Allsman (1940, p, 134-135), Gold occurs
in quartz and also has been reported in the contorted wall rock schist, Three samples collected of the

vein material and three of wall rock schist assayed _/ 0,01 ounces or less of gold per ton, Two of the samples

_{ Charles Bently, assayer, Engineering and Mining Experiment Station, South Dakota School of
Mines and Technology, Rapid City, South Dakota,

were taken from a small surface prospect near the shaft, and the others came from the dump,
Placer gold is reported { Allsman, 1940, p, 138-139; Connally, 1933) in the stream gravels and
high terrace gravels of the Black-Hills, The groupsof diudiered frospgcts in the southwest:corner: of

the mapped.area :(fig., 2) arein small gravel deposits:of this type; The gold comtent is unknown, ..z ¢
-.’éf'a vel
A small gravel pit is in the SE 1/4 sec, 19 (fig, 2). Additional gravel beds are present in the

area, but all-are probably thin, Those in the extreme western part of the area are the thickest and, therefore,

most promising as a source of gravel,
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