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Andrew J. Lang, Jr . 

INTRODUCTION 

The Triangle A pegmatite is 4 miles southeast of Custer 
in the SW%, sec. _34, T. 3 S., R. 5 E., Custer County, S. Dak. 
le n1ay be reached from Custer by a grave l road 2.4 miles 
long tbac leaves U.S. Highway 16A ar a point 3.2 miles east 
of Custer. 

No detailed geologic work has been done on the Triangle A 
pegmati.te prior to this investigation, and very little has 
been written about the mineral deposits. A brief description 
of che property was given by Sterrett in 1908 (Sterrett, 1908, 
p. 395-396). J. R. Guiteras (1940, p. 48) examined the prop­
ertv for the U. S. Bureau of Mines in 1938. During World 
W~ II, '\'!:.', C. Stoll (Page and ochers, 1953, p . 37) of the U. S. 
Geological Survey collected several mica samples to test 
their dielectric properties. 

The present investigation was carried out during the sum­
mer of 1947. The surface was mapped by plane table and 
alidade at a scale of 1:600. Underground workings were map­

ped hy tape and Brunton compass. 
The Triangle .A claim was first located by the Galesburg 

Mica Company sometime before 1908 (Sterrett, 1908, P· 395-
396). The ownership of the mine from 1908 to 1935 is un­
known. After 1935 the property was held successively by 
Elizabeth Ainsworth , Lewis Collingwood, Amos V. Burnside, 
Harry Stephens, and Peter Stark, all of Custer, S. Oak. In 
1947 the property was operated by Monarch Mines, Inc., which 
owned the property jointly with Harry Stephens and C. C. Nel­
son. 

Virtually no production records exist. It is clear, hoW"' 
ever, that chis mine has produced several thousand pounds 
of block mica, at least a thousand tons of feldspar, and 
probably a few tons of beryl. 

The Triangle A pegmatite is mined by open-cut and under­
ground 1,rorkings. The underground workings consist of a 
40-foot shaft inclined at 45 degrees near the east end of the 
pegmat ite . A 153-foot drift at the 20-foot level extends west 
along the hanging-wall side of the pegmatite. Two- sropes 
extending over about 800 square feet have been mined to 
recover mica from the wall zone, During the mapping, feld­
spar and beryl were being mined near the center of the peg­
matite exposure in an open cut that was 180 feet long, 20 feet 
deep, and as much a s 30 feet wide. 

GEOLOGY 

METAMORPHIC ROCKS 

The Precambrian metamorphic rocks in the area of the Tri­
angle A. pcgmatite consist of interbedded qnartz-mica-silli-
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manite schist, quartzite, and amphiboll.te. These rocks crop 
out mainly near the west end of the pegmatite. 

Quartz-mica-sillimanite schisl and quartzite. - Quartz-mica· 
sillimanite schist is interbedded with quartzite. Beds range 
from about 0.5 inch to 3 feet thick. The schist is a fine­
to medium-grained light-gray rock with an average composition 
of50percent quartz, 20percent muscovite, 15 percent biotite, 
10 percent sillimanite, and 5 percent accessory rnineral·s 
that include plagioclase, apatite, magnetite, and tourmaline. 
The beds show a wide range in composition. Biotite and 
muscovite may exceed quartz in amount, and sillimanite m~y 
be entirely absent. Schist near the pegmadte c~ntact con­
tains green apatite and tourmaline crystals as much as0.5 inch 
long. 

The quartzite is fine grained and generally gray to dark 
brown. It contains about 90 percent quartz, together with 
accessory hornblende, epidote, zoisite, plagioclase, garnet, 
chlorite, and magnetite. The beds range from 6 inches to 
36 feet in thickness. The muscovite and biotite content in­
creases near contacts with schist, giving the quartzite a 
distinct foliation. 

Amphibolite. -A large mass of amphibolite crops out 300 feet 
south of the west end ,of the pegmatite and off the !Jlap. It 
is dark gray to black, fine grained, and schiscose. The av­
erage mineral composit ion is 60 percent hornblende, 30 per­
cent plagioclase, and 10 percent quartz. The accessory 
minerals include chlorite, magnetite, and apatite. The 
hornblende occurs as elongate parallel crystals up to one 
millimeter in length in a fine-grained groundmass of plagio­
clase, quartz, and accessory mineral s . 

Granulite.-The schist near thepegmatite contact has been 
locally altered to a granulite. It is a light-colored, fine­
grained rock with a granulitic texture in which the original 
structure of the schist has been partially preserved. The 
thickness of the granulite ranges from one-eighth inch co 

6 inches and therefore is not shown on the map. The granu­
lite is of variable composition; it generally contains quartz, 
feldspar, muscovite, and accessory tourmnline, biotite, and 
apatite. Quartz is the most abundant mineral and commonly 
makes up about 50 percent of the rock. 

PEGMATITE 

The Triangle A pegmatite crops out as a lenticular body 
that measures 1,020 feet in length and has an average thick­
ness of 50 feet. The predominant units of the pegmatite are 
plagioclase-quartz-muscovite pegmatite of the border and 
wall zones and perthite-plagioclase-quartz-muscovite peg­
matite of the first intermediate zone. In the western part of 
the pegmatite these units are followed by a quartz..perthite 
core. In the eastern part of the pegmatite, however, the suc­
cession is cleavelandite-quarrz•perthite pegmatite, cleave­
landite·quart2 pegmatite, and a ']Uartz core. 

Plagioclase·quartz-muscovite pegmatite (border and wall 
zones). -The border and wall zones consist of plagioclase­
quartz-muscovite pegmatite. The border zone, averaging 
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Contour interval 10 feet 
Datum is approximately mean sea level 

an inch thick, is composed of an estimated 55 percentplagio­
clase, 30 percent quartz, 10 percent muscovite, and 5 per­
cent accessory tourmaline, apatite, and zircon. The average 
grain size is a:bout one-eighth inch, although individual mica 
books are as much as half an inch in diameter. 

The wall zone is composed of an estimated 50 percent 
plagioclase, 35 percent quartz, 10 percent muscovite, and 
5percent perthite, tourmaline, apatite, zircon, and columbite­
tantalite. The average grain size of the wall zone is three­
fourths inch. The thickness of the zone ranges from 3 inches 
at the west end of the pegmatite to 15 feet near the east end. 
The wall zone on the footwall is exposed only in the south 
entrance of the open cut, where it is 6.5 feet thick. 

The richest muscovite deposit is in the outer 3 feet of 
the wall zone , where the muscovite is in colorless to rum­
colored books ranging from one-fourth inch to 24 inches in 
diameter, and one-eighth inch to 5 inches in thickness. Per­
thite occurs as a common accessory mineral in white crys­
tals as much as 3 feet long. The perthite crystals have an 
average grain size slightly larger than the plagioclase and 
quartz. 

Plagioclase-quartz-muscovite pegmatite has been almost 
completely altered to material consisting chiefly of quartz, 
kaolin, and sericite in a 15-foot-wide exposure along the 
drift in the underground workings. 

Perthite-plagioclase-quartz-muscovite pegmatite. - The larg­
est unit is the pertbire-plagioclase-quarcz-muscovite inter­
mediate zone containing 30 percent perthite, 30 percent 
plagioclase, 25 percent quartz, 10 percent muscovite, and 
5 percent garnet, tourmaline, beryl, apatite, and zircon. 
Coarse perthite and graphic-granite masses as much as 20 feet 
long are surrounded by finer grained plagioclase, quartz, 
and muscovite. This zone is about 760 feet in length and 

averages 30 feet in thickness. 
The average grain size of the matrix is about an inch, al­

though crystals of plagioclase and quartz are as much as 
4 inches in diallleter. The inatrix is similar in mineralogy to 
the wall zone but is coarser grained. Gamet occurs as dark­
brown crystals that range from one-eighth inch to one inch 
in diameter. White to light-green beryl crystals averaging 
lyf inches in diameter are unevenly scattered throughout the 
zone. 

Perthite occurs as white to pink crystals averaging about 
6 feet in diameter. About two-thirds of the perthite contains 
graphic quartz. The quartz rods range from one-eighth inch 
to 6 inches in diameter. Inclusions of tourmaline and garnet 
are common in the perthite. 

Mica-rich aggregates having an average diameter of 4 feet 
were observed chiefly in the open c\lt. These contain45 per­
cent muscovite, 30 percent quartz, 20 percent plagioclase, 
and 5 percent garnet, beryl, and apatite. The grain size is 
about half an inch. 

Quartz·perthite pegmati!e.-Quart~perthitepegmatite is ex­
posed inside the perthite-plagioclase-quarcz-muscovite zone 
along the crest of the outcrop we st of the open cut. It oc­
curs as two irregularly lenticular masses that are 55 and 
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135 feer long, and as much as 20 feet thick. 
This unit consists of 65 percent quartz, 30 percent perth­

ite, and 5 percent muscovite and apatite. The massive 
quartz is white to light pink and contains abundant micro­
scopic apatite ctystals and vacuole inclusions. White to 
light-pink perthite occurs in subhedral crystals as much as 
2 feet in diameter, but the average size is about 10 inches. 
The perthite contains very little intergrown quartz. Fine· 
grained aggregates of muscovite flakes are unevenly distrib­
uted throughout the quartz and perthite. 

Cleavelandite • quariz · perthite pegmatite. -Cleave! andite· 
quartz..perthite pegmatite is exposed in the eastern part of 
the pegmatite for a length of 145 feet. The thickness is 2 to 
9 feet. 

This zone consists of 55 percent cleavelandite, 30 percent 
quartz, 10 percent perthite, and 5 percent muscovite, colum­
bite-tantalite, and apatite. The average grain size is about 
an inch. Perrhite occurs as subhedral crystals that are as 
much as 10 inches in diameter, but the average size ls about 
4 inches. Graphic granite makes up about 2 percent of the 
zone. The muscovite books are about half an inch in diam­
eter. A few small columbite-tantalite crystals as much as 
3 inches long and one-quarter inch in diameter ate scattered 
throughout the zone. 

Cleavelandite·quartz pegmatite. -Cleavelandire-quartz peg­
matite forms a shell surrounding the quartz core in the east 
part of the pegmatite. The outer part of the zone grades in­
to the cleavelandite-quartz..perthite pegmatite, and the inner 
margin has a sh!irp contact with the quartz core. The av­
erage thickness of the zone is 2 feet, butthe thickness ranges 
from 0.5 foot to 7 feet. 

This zone consists of 90 percent deavelandite, 8 percent 
rniartz, and 2 percent muscovite, beryl, tourmaline, and apa­
tite. The cleavelandite crystals,rnngingin size from0.5inch 
to 6 inches, are oriented perpendicular to the contact of the 
quartz core. Beryl occurs at the inner edge of the zone in 
crystals as much as 5 inches long and 2 inches in diameter; 
the average length is about 2 indies. Black tourmaline crys­
tals as much as a foot in length and .3 inches in diameter 
occur in this zone near the east end of the pegmatite. 

Cleavelandite-quartz pegmatite also occurs as thin shells 
surrounding four unmapped pipelike masses of white to I ight­
pink quartz that are surrounded by perthite-plagioclase-quartz­
muscovite pegmatite. These masses range from 1 to 8 feet 
in diameter. The shells range from 2 inches to 1 foot in thick­
ness. Cleavelandite is by far the most abundant mineral in 
these shells; accessory minerals include muscovite, beryl, 
apatite, and columbite-tanralite. The cleavelandite occurs 
in bladed crystals oriented perpendicular to the contact with 
quartz. 

Quarlz pegmatile (core).-The quartz core is divided into 
two lenticular segments on either side of the fault that cuts 
the south 'edge 6f the pegmatite. These segments are 40 and 
120 feet long, and range from 3 to 11 feet in thickness. This 
unit consists of 98 percent quartz, and 2 percent muscovite, 
apatite, and spodumene. The quartz is massive, milky white 

to gray, and contains microscopic inclusions of needlelike 
apatite crystals and abundant minute vacuole inclusions. 
Muscovite flakes that average one-eighth inch in diameter 
are unevenly scattered throughout the core. Several spodu­
mene crystals as much as a foot in length are exposed in the 
c-ore, but they are altered to a daylike material that contains 
only small fragments of the original mineral. 

Pegmatite, undivided.-Three tabular peg.matites crop out 
about 100 feet south of the Triangle A pegmatite. These 
pegmatites have lengths of 30, 55, and 220 feet. The average 
thickness is about 4 feet. 

The largest of these pegmatites can be divided into at 
least four mineralogic zones. Quartz-plagioclase-muscovite 
pegmatite forms the border and wall zones. The single inter­
mediate zone recognized consists chiefly of quartz, perthite, 
plagioclase, and muscovite. The core consists of massive 
quartz and perthite that form small pods as much as 10 feet 
in length. The smaller pegmacites consist entirely of undif­
ferentiated fine-grained quartz-plagioclase-muscovite pegma­
tite. 

STRUCTURAL GEOLOGY 

The strike of the pegmatite is N. 68° W., and the average 
dip is 38° NE. The dips of the hanging wall range from37° to 
64° NE. The footwall is exposed only in the open cut, where 
the dip is 34° NE. Both contacts are approximately parallel 
to schistosity and bedding of the country rock. Crosscutting 
relations are best displayed at the west end ofthepegmatite. 

Many small rolls and a few large ones are exposed along 
the entire length of the pegmatite. The direction of plunge 
of the axes o'f the rolls ranges from N. 38° E. to N. 57° E., 
and the angle of plunge ranges from 25° to 39°. The general 
plunge of the pegmatite is probably about 38° N. 40° E. 

A normal fault along the south flank of the pegmatite out­
crop cuts both schist and pegmatite. The fault dips 58° S. 
and strikes N. 77° W., nearly parallel to the s trike of the 
pegmatite. The best exposure is in the south entrance of 
the open cur, where the fault zone has a thickness of about 
10 feet. The position of the pegrnatite contact and zonal 
contacts on the two sides of the fault indicates that the south 
side has been downthrown about 20 feet and offset about 
5 feet to the southeast. 

MINERAL DEPOSITS 

The minerals of economic value in the Triangle A pegmatite 
are potash feldspar, muscovite, and beryl. The only minable 
Potash feldspar-bearing zone is the first intermediate zone 
of perrhite-plagioclase-quartz.muscovite pegmatite. Beryl 
is recovered from the matrix of this same zone. It also oc­
curs in very small quantities in the cleavelandit~quartz 
pegmatite. Muscovite has been mined from underground work­
ings in the hanging-wall part of the plagioclase-quartz-mus­
covite wall zone. Minable quantities of muscovite are not 
known in the footwall part of the wall zone. Scrap mica has 
been obtained as a byproduct of potash feldspar from the 
first intennediate zone. 
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POTASH FELDSPAR 

Potash feldspar occurs as white to light-pink perthite that 
forms about 30 percent of the first intermediate zone. Ap­
proximately two-thirds of the potash feldspar is graphic gran­
ite that has a low market value. Tourmaline andgamet occur 
in small quanthies as inclusions in the potash feldspar. The 
perthite crystals are subhedral and as much as 20 feet long, 
14 feet wide, and 12 feet high; the average length is 6 feet. 

Small quantities of potash feldspar occur in the wall zone. 
Where the wall zone is thick, feldspar crystals are as much 
as 3 feet long and could be recovered by hand cobbing. The 
potash-feldspar content of the wall zone does not exceed 
4 percent. 

MICA 

Muscovite mica is mined from the plagioclase-quartz~mus­
covite wall zone. The overall mica content of the wall zone 
is visually estimated at about 10 percent. The richest mica­
bearing pegmatite is in the outer 1.5 feet of the wall zone 
on the hanging-wall side of the pegmatite. f,.fany of the mica 
books are large-as much as 2 feet in diameter-and thus the 
recovery of punch and sheet mica is large. The mica is color­
less to brownish. Much of it is of low quality. The mica is 
wedged and reeved, has "A" and herringbone structure, and 
contains minor inclusions of quanz, feldspar, tourrrialine, 
and small particles of a claylike material. 

Scrap mica has been mined as a byproduct from the first 
intermediate zone, and a few colorless sheet-bearing mica 
books as much as 4 inches in diameter have been recovered. 
The mica occurs in the fine-grained plagioclase-quartz·mus­
covite matrix. 

BERYL 

Beryl is visually estimated to form 0.1 percent of the 
first intermediate zone. It occurs as white to light-green 
subhedral to euhedral crystals as much as 1.4 feet in cross 
section, but the average size is about an inch and a half. 
Only a small proportion of the beryl is too fine grained to 
recover by hand cobbing. Beryl from this zone contains 
a few microscopic inclusions of ouartz and muscovite. TI1e 
index of refraction of the ordinary ray in four crystals ranged 
from 1.582 to 1.590. According to an unpublished graph by 
W. T. Schaller, these crystals would contain 11.9 to12.9 pn­
cent BeO. 

Beryl also forms about 0.1 percent of the quartz-cleave­
landite zone. Most of the beryl in this unit is in light-green 
euhedral ctystals that range from 0.5 inch to 5 inches in 
length and 0.5 inch to 2 inches in diameter. The index of 
refraction of the ordinary ray of five crystals ranged from 
1.585 to 1.592. These crystals would contain 11.6 to 12.5 
percent BeO. 
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