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~GEOLOGY QP THE CALAT4IT'f PEAK AREA, CUSTER COUNTY g SOUTH DAKOTA 

By Donald H., Kupfer 

A.BSTRACT 

~n area· of 2 1/2 square miles along the southwest border of the pre--:Ca:rnbria.n 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 gr.anite•pegm.atite complex and the pegmatites containing beryl and .. 
other industrial minerals., This investigation was part of the U~. sc Geological survey's program for the 

investigation of domestic berylli~m resources and was carried out on behalf of the Atomic Energy Commissionti. 

The complex of granite and peg~atite occurs in tabular booies9 50 to 500 feet thick and is composed 

of alternating layers of leucocratic soda .gra.Bite-ami··plagioclase-perthite ... quartz pegmatite{> The layers 

average 3 inches thick;, This type of layering is terme~te-xturallayering, .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 tram~ve layering., The complex is also cut by graphic granite' pegmatitesp 

zoned pegmatites. and quart-perthite pegmatites~ 

Plagioclase~perthite~q:ua:rtz pegmatite sills in the quartz~miea 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 infrequently occurring well .. zoned pegmatiteso The typical zoned 

pegmatite contains a fine~grained border zoneo biotite and muscovite mica books concentrated in a wall zone, 

a plagioclase~perthite-quartz pegmatite intermediate zone0 and a quartz core containing some large perthite 

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

steeply south ... plun.ging syncUne and anticlineo Wrinkles. lineationo and a secondary schistosity formed 

at the same time as the granite-pegmatite complex and its related pegmatite sills and quartz veUJ.s .. 



The plunge of these minor structures p~~~:the pltm~ of the pegmatites.li Metamorphic grade in the 

schists, as indicated by size and number of quanz ... slllimanite knots, increases from the southwest to the 

northeast corner of the mapped area •. A set of northeast trending high-angle faultS crosses the areao 

The pegmatites mapped contain small re$ources of feldspar, mica, and beryl., Tlie granitic complex 

and the graphic granite pegmatites ax:e a potential somce of feldspar and silica which could be recovered 

by flotation., An abandoned gold mine., an abandoned graVtel quarry, and gold placer gravels of unknown 

grade also occur in the areao 

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 pegmatiteo Individual pegptatites 

intrude the metamorphic rocks sw:rounding the complex and decrease in number away from the complex., 

The Calamity Peak·area9 on the southwest flank of the granite-pegmatite complex, is in the tt.ansition zone 

between areas of predo~telyr gll'an!tie and predominately schistose rockso The Geological Survey chose 

this transitional area fo~ detailed mapping in order to determine the relations between the larger masses of 

granite-pegmatite complex and the pegmatite£ containing beryl and other industrial minerals, 

The odginal pmgram was planned also to determine the presence of any additional beryl-bearing 

deposits and.tltle. size and grade of the beryl pegmatites of the area., 

The Calamity Peak areav 3 miles east of Custeru Cwter County9 S,., Dak.;, f!; an area of 20 5 square 

m!les and is a part of the Buckhorn area ( 28 square miles) as defined in the beryllium program carded out 

on the behalf of the Division of Raw Materials of the U" So Atomic Energy Com:missiollo by the Uo So Geological 

Survey (fiSc 1). The Calamity Peak area includes parts of sees., 16, 1 '19 19, 20, and 21, T" 3 Soo R, 5 E, 

of the Black Hills Base and Meddian, 
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The maximum relief in the Calamity Peak area is about 600 feet. Bold outcrops and good exposures 

are cGmlll0ll. A thin pine forest with negligible underbrush allows easy access to all parts of the are•. 

Cool to moderate temperatures prevail in the summer and through much of the winter, although 9ccasional 

periods of extreme cold occur. The average annual rainfall is 18 inches .. 

The Calamity Peak·area was mapped dmirtg the summers of 1948 and 1949.on aerial photographs 

:1 

enlarged to a scale of 1:12, 000., In the summer of 1948 Raymond E., Langen made a ~tailed outcrop map 

of the pre-Cambrian ro.cks in o. 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., l)o 

METAMORPHIC ROCKS 

Most of the metamorphic rock in the Calamity Peak area occurs around the granite·:pegmatite 

mas~es, but large and small, tabular to lenticular, pend'ants or inclUsions of schist (screens) occur within 

the granitic bodies, and schist underlies the Calamity Peak granite-pegmatite mass (flgs. 2 and 3). 

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

_I The petrographic desclt'iptions are based on megascopic examination. 

~0 to 90 percent quartz. 5 to 30 percent biotite. and a variable amount of muscovite; locally biotite 

ma.y constitute as much as 90 percent of the rockG (See also Lang and Redden, 1953, p. 1.,) MuscoV'ite-

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. 'tb.e 

geologic map (fig. 2)0 This group includes massive quartzite; mica-poor, quartz schist; quartz·mica 

schist; medium~grained graphitic schist; quartz ... amphibole schist; and massive amphibolite .. 
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The metamorphic grade of the web in thecCalamity Peak area increases from southwest to 

northeast tow.ud the main granite ... pegmatite mass of the Black Hills., The quartz-mica schist in the south~ 

west part of the al!'ea (sec., 19~ contains garnet crystals; the amount of garnet is variable and probably related 

to the original composition of the beds., 

'fo the northeast of the garnet-rich rocks1 the schist contains small aggregates or· "'knots"" of quartz 

with inclusions of minute sillimanite needles. On weathered surfaces these knots stand out in relief as hardc 

white discoidal lenseso Harker ( 19399 p.. 229) has briefly described similar quartz -sillimanite aggregates 

and calls them .. knots•\ i<JFaserkiesel'\ or .. quartz sillimaniwe•'. 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 gradeo To the southwest (NW 114 seco 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~ighth inch to one.,quarter inch in diameter; in the extteme northeast 

part of the area (NE 1/4 seco 17~ the knots are as much as 2 inches in diameter, but knot ... free areas also 

occmo The quartz-sillimanite knotS adjacent to the larger granite-pegmatite masses have been altered 

tommcovite b!'f retrograde metamorphismo 

GRANITIC ROCKS I 

Twoi rock W\il$ of gra~itic oompooitwn have been mappe,c;l in the Oalamit:y Peak area-"' pegz;natite 

and granite~pegmatite complex., Gradations between the two units exist., 

Three large and numemus small iiTegular 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 granite and plagiodase~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)9 

is actually a group of separate or intercoooected masses of granite-pegmatite complex,. In the mapped area. 

the irregular intrwive body at Calamity Peak and the large tabular bodies to the north are 'typical masses 

of granite-pegmatite complex., 

_I Petrographic descriptions are based on megascopic examination., No thin-sections were examined., 
Feldspar. determine'it:by otliminersioli., · 
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Pegmatites of several types occur throughout the area but are most abundant near the borders 

of the larger granite-pegmatite masseso They form silb in the schist and dikes in the complexo 

Granite~pegmatite complex 

The larger granitic masses of the Calamity Peak area contain compositional and textural variations 

that produce layering of several typesc Three main types have been separated, Named after their most 

prominent field characteristics, they are textwral layerin& ~ layering, and transgressive la;rerin& 

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

·-TexU.tial layering 

Textural layering (fig., 4). the commonest and most widespread type. is formed by alternate 

layers of granite and pegmatite., In outcrop. the coarse texture of the pegmatitic 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 obsened., 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 fanher north (nearer the main granitic mass of the Black Hills~ they form 80 percento Locally the 

granite forms as little as 5 percent or as much as 98 percent of the complex .. 

The granite layers are equigranular leucocratic soda granite in which the grains are less than 0., 1 

inch in diameter a The rock is highly variable in composition but averages about 40 percent plagioclase 

~ I 'I 

,(albite ors(!)da rich oligoclase)9 30 percent · m:i:cro.Cline, and 25 percent quartzo Tourmalinet mi.Iscovite, 

biotite, and garnet in places constitute as much as 10 percent of the rock$ The granite contains 2 .. 91 
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Figure 4.--Textural layer;tng in the Calamity Peak mass of 
granite-pegmatite comp,;lex. 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 1.-Analyses of granite and pe~atite 1}. 
(compositions in percent) 

K20 Na20 CaO MgO Fe2o3 Ba Mn Cu Zr Ni Cr BeO 

Granite: 
Location A 3.84 4.44 .3-.6 .1-.3 .3-.6 .ooox .x .ooox .oox .0008 
Location B 3.84 4.68 .1-.3 < .1 ~3-.6 .oox· .ox .oox .cox .oox .ox .001 
Location C 1.05 6.54 .3-.6 < .1 .3-.6 .oox .ox .ooox .oox .oox .ox .001 

Average (g) 2.91 5.23 .0009 
Pegma.tit e: 

Location A 6.54 3.27 .1-.3 < .1 .3-.6 .ox .ox .oox .oox .oox .oox .0006 
Location B 7.52 2.98 < .1 < .1 .1-.3 .ox .oox .ooox .001 
Location C 8.74 3.22 < .1 < .1 .1-.3 .oox .oox .oox .ooos 

Average (p) 7.60 3.16 .coos 
g/p 31 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 C 4.90 4.88 .C009 
Location D- 4.28 2.99 .1-.3 .6-1.0 .ox .ox .oox .oox .coos 

Average 5.16 - 3.90 .00085 

Transgressive 
layer 3.56 2.06 .3-.6 < .1 e3-o6 .ox .ox .oox .oox .ocx .002 

!/ Analyses by U. S. Geological SUrvey. Sodium, potassium, and lithium determinations by flarre photometer method; S. M. Berthold and 
Joseph M. Do'Wd, analysts. All other determinations by spectrographic plates exposed for general scanningj J. D. Fletcher, analyst. 

Y Average of the granite layers divided by average of the pegna.t:ite layers, approxl.mations by author, not by analyst. 

All samples analysed .COX percent Pb, Ga, Ti, and Sr; .ox percent. B; and less than .01 percent Li02 - except that the granite of 
location C contained .OOOX percent Pb, and the sample at location D analysed .OX percent Ti. 

The samples from locations A ani B (fig. 2) are channel samples and the granite and pegmatite parts were analysed separately. The 
samples from location C are chip samples, taken from the center of the layers to avoid contamination by tts 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 lqers oould not be sampled 
separately. The transgressive layer (a pe~atite dike) is one of several that cut the outcrop. 

GPO 834983 



The pegmatite layers of the granite-pegmatite complex are the same rock type as makes up most. of the 

pe~matite 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 clespite 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 mineralso The common accessory minerals 

are muscovite, tourmaline, biotite, and apatite, with occasional garnet. sillimanite, and yellow lithia 

mica., The rock averages 70 60 percent K2o and 30 16 percent Na2o (tabl~\).) ... 

Considerable textural variation is found in the pegmatite that occurs as layerst 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 more· in diar.neter, occur in a finer .. grained groundmass of plagioclase 

and quartzo Plagioclase crystals larger than an inch .in diameter are rare., Tourmaline and muscovite crystals 

occur both in the finer-grained groundmass and as large crystals"- Biotite, silli~ite, and yellow lithia 

mica occur in aggregates that rarely exceed 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 moreNa, Ca, Fe, 

and Mn; and less K and .Ba than the pegmatite layers. 

Color layering (fi&o 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 outcrop 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 .. 
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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 light layers are pre­
dominantly feldspar. The pick is 14 inches long. 



i7 

T.tan~g:ress!ve 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 coat5e gtaincsize. It consists of a series of 

parallel dikes or segregations of perthite-quartz pegmatite or less commonly pla.gioclase~perthite-quartz 

pegmatitea The dikes pinch and swell erratically, and locally are discontinuouso It is most prominent 

in areas where color and especially textural layering are obscw:e ... Where transgressive layering does occur 

with the other types of layering, it generally cross-cuts them., In the field it is locally indistinguishable 

from textural layering on the one hand and unzoned pegmatite on the other. 

m most outcrops only one or two of the three types of layering can be seeno Color layering and 

textural layering are generally parallel to each other, but transgressive layering generally crosses the other 

two.. Textural layering is generally parallel to the contacts of the granite-pegmatite masses with the 

schist, even where the schistosity is d.i$crudant with the contact. 

All three types of layering are well exposed in an area of several acres in theSE I/4 NW 1/4 sec., 

20.. The textural layering ttends No· 0_
0 -w0 W., and dips 47° ~90° SWO; the average strike is N:o 12° Wo, 

0 
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 .. penhite~quartz pegmatite, strikes N. a~o0 -4,0° Eo 

and dips '5.0° ~90°' SEo The closely .. spaced parallel sheets are from a few inches to several feet thick o 

In one outcrop the color layering strikes N., 1 oP W~ and dips 38° SW, but elsewhere it is conformable 

with the textural layering of the area.. Too da.rk ca.lor in the layers is here formed principally by tourmalineo 

Pegmatite 

A few of the pegma.tites in the area, called zoned pegmatites and described individually, are 

characterized by distribution of the minerals into distinct concentti.c zones u described by Cameron and others 

(1949, p~ 16-70) .. 

Most df the pegmatites in the schist, such a.s Pegmatite 10 (fig; 2 and table 2), although·classed as 

unzoned pegmatites, show an imperfect zoning, They generally have a well defined, fine .. gr.ained botdet '· 
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Wall rock 
lbaber aa4 

il!eztul'll!" 1181118 ~peg- !Y,pe and .AJ.fieration lelation t;o Shape Intl!l'llal. ,,, 

Dtlfie or fozmation wall rock struaturi 
letter ot l'l.agioclase Perthlte 
aa.ple loc-
elit;r. 

Per- s~zJ. PGI'-(ti'g. 2) 
cent; oent 

CRANrrE AND l' ~Tm OlMI'LEX 

I z-oool'l Uo soda la"&!!it< (For detail ~see tu.t.) See text. Lqered. VF ~5 VF 30-40 

E do. do. VF 35 0.03 35 
p do. do. VP 30 VP 40 
G do. do. VF 70 0.1 9 

U Plad.ool pe-pertbite-qua ftz peliJD&ti te do. do. II ~so F 30-40 

E do. do. H 45 p 30 
• 

II do. do. M 20 F 55 

PlllfATITES IN GIWii'l'IC CJMFLE: 

m Pla.sio z petJD&tit • ~~ 
tabular. 

Ilona. M to C 5--40 VP 15--40 

1 'Complex. None. llz'oss-oul;tiJtE Pod. do. M 15 VF 45 

IV' Graphic lsrauite pegmati1e. do. t-abular. do. ~c. -30 VP 1-50 

2 Complex. None. do. . Dike. do. do. 10 VF 4 

3 do. do. do. do. do. do. 5 VP 5 

,;4 Sohist:J/. IN•~ble. !Jonco~ant. Pod. do. do. <S F ' 5 

v Pertbit quartz . pegmati1le. ~gregat1on. ~gular 
pods. 

do. Mt;oC Fen•· o-100 

VI Zoned p 'patite. None. ~ss-cutting Dikes or Zoned. M to VC 
lenses. 

5 
L-5 no. 2 Complex. do. do. LD-abaped Wall. F 3S p 30 

Core. vc 3S 

6 do. do. do. Pod or Wall. c 
lens. 

(§/} M jrra.oe. 0.3 75 

' 
Core. vc 6o 

7 do. do. do.· Dike. Wall. c so 
Core. vc 25 

8 do. do .• do. Discontin- Wall. F 10 p 3S 
UOUII• 

Pods. (§/) c 6o 
Core. vc 20 

1/ Compositional ranges giV8ll tor rook .t1JI8S do not include the occasional extremes ot composition. 

J/ Diemeter in inches. VP • < 0.2, F • 0.2-1.0, H • _1-.4, C • 4-12, VC • 12. 

Slz~ 

VF 

0.03 

VP 

0.1 

Kto 

Mto 

c 

Mto 

Mto 

c 
c 

c 
M 

H-C 

F 

~'10 

6-13 

vc 
c· 

12 

f/2-6 
c 
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Pepatlfie 

llineralo&r 
CJrepblo Cl,uartz Jfwlco'Vite Garnet !I!OUl'llal.lne :r.t thlvm minerals Ofiher 111111orals 
grazd.te 

PGI'- Sb:J PGI'- s~zJ. PGI'- stsJ PGI'- s1sea PGI'- SisJ. Klneral PGI'- Sir:~ Hineral p- SisJ/ 
cant; oenfl oenfi cent cant cant cent 

25-30 VP ~3 .yp 0-2 VF 0..5 VF Biotite, s ,apatit< • 

25 0.03 3 0.03 2 0.03 

25 VP 6 VP ~- VP irrao•· VP Biotite. 1 VP 

20 0.1 do. o.os 1 0.05 

Bai'e. '20-3C M <5 lrto) ~1 VP ~3 F Bose quart ,SDII;Ill;y ~·· 
25 M ~- M 1 F 

biotite,ap :tite,&i fllmanite 

20 H 3 F 1 VP 1 F 

~15 c 20-30 P-M 1<5 F-M ~- VF <5 jrF or Biotite, SID ll;yquar z,apa,tit • 

20 c 15 P-M do. VP Biotite. 'l'race. F 

15-90 vc 1-30 P-M <5 F-M ~- VF ~10 F-K Yellow mi01 • 'lrac .(l/) Apatite,bi tite,ro te quartz 

70 vc 10 'P-M 1-3 F do. VF '1'race F-K do. do. U/) Bose quart I 5 c 
·Apatite, Trace. 
biotite. 

80 vc 5 F-M 5 F do. VF do. F 

90 vc <5 F 1 p 0.5 F Apatite. 'l'race. VF 

Q-30 M-C l<l F !W'&~ VP 

25 F--11 <5 F rraoe. VP <5 F Biotite. <..5 p 
Beryl. ilr!eter- 3 

!JI(IJ (A/) 
lld.rlate. 

5 !0-35 

95 6-15 1 1 F <1 p Bladed 2-5 lb,r8 

A/15 cJJ> biotite. 
'race. c 10 M <.5 M Apatite. 'lraoe. Q.2 

"'5 ·vf/1/ 1 M 

40 c 10 M 

30 vc Bose quart • .45 cW> 
30 M 15 Vtv-2 7 0.3 3 o.s 

lf!sg ~) 20 4 5 l/2-4 Biotite. 5 'p 

W Bose quartz; massive• grain size undetermined. 

,; Tbie JI!!Piltite ~~~but~~-~ ~~~~ct with the Clllllp].g. It 1110re -~ 



Vall rock Pepatite 
llulber aD4. 

~mural I! lliural.OQ 11111118 of p8&- !l!ype IUI4 Altention llalation to Shape Interul 
11at1te or formation vall roak stt-uot\uoe 
letter of ::f.Legioclaae Pertblte CJra;pbio Quartz Muscovite Gamet !o\U'IIIIliJI.e Li.thit1111 111neral.e Other minerals aampl.e loc- g:rmd.te 
&l.i'ty. 

Per- Sia.i: Pill'- SlzJ PBl'"o st.J. Pill'- Sirl.e~ Par- SlsJ Pill'- Sise Par- Siaeil. JO.neral Per- S!•l' Kineral l'er- She::t (fig. 2) 
cent oent oent cent cent cent cent cent cent 

VII Quartz pe~tite. None. rrcss-cutting Pods or ~SiYe. vc flone. ~20 K Jlhs- ( ll/) <5 c Smo!Qr quart ~- Bare. K 
dikes. l.OO 

PmMA'l'IfES IN METAMORPHIC BOC!is 

mx Plagio lase-perthitii-Q1 artz pepti ;e. Sills, Poorly M to C ~ VF 10-30 K-C Rare. e-ve 
zoned. 

15-30 K-C ... s F-K rr-. VF <5 F ~·llOIII' 1111011 -<1 ( J/) ~~~te. Trace. lv'ariable 

i-!Qrquart • 0-10 K 
9 Quartz-mice Negligible. ::0DCOrdant, do. Vague. 

sCihist. 
MtoC 65 F 8 c 7 c 15 M 1 F do. o.os 4 6 do. frace. ( Jl) 

10 do. do. do. do. Poorly M 40 VF 25 
zoned. 

M 30 M <3 F Trace F do. do. c l'> 
IX ZOned ~tite. Some. lrlduced 

confOl'lll-o 
~gular. r.o-. vc 

ability. 

ll Quartzites, lroU1'111811n- do. Lens. Wall. M so M Trace M 25 F 20 F rrace. l/2-1 'l'race l/2 Apatite. frace. 0.2 quartz-mice i'lled. 
( §/) Beryl. frace(? • F L-5 schists, and vc <1 60 ~l.OO 35 1~ 5 1-10 Ber,yl. 0.2 40 

~rhla· 
graphite schi.ets. 

vc ( lV) Core. 10 vc 10 

12 Quartz-mice dO. do. do. Vall. c 30 50 M 15 M ~s 1/U ~ II schist. 
Core. vc 80 f0-125 20 vc 

GPO 834898 
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zone, about 1 in:ch thlckinwfdehmdividtial·gtalms·_~1l-r05_ to"Q-.,.2 inch- m .diameteic. -vuseovite, 

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 pegmatiteso The 

zones in even a well-zoned pegmatite rarely have sharp boundaries, but the type and proportion of minerals 

clearly change from zone to zone., The zones are ananged concentrically and conform roughly to the shape 

of the pegmatiteo 

' :m:na_mfngtbe pegmatite rocks, the character.istic minerals are listed in order of abundance. with the 

most abundant mineral first.. Table 2 gives details of mineralogy and texture., The unzoned ,Pegmatite 

layers in the ~anite-pegmatite complex are plagioclase-perthite-quart.z pegmatite.. Most of the pegmatite sills p 

in the.schist and many of the fracture fillings in the granitic rock are also plagioclase-perthite-quart.z pegmatiteo 

A few graphic granite vegmatites occur in the schist •. but they are more common as fracture fillings in the 

granitic mass~s. Small pod-like segregations of perthiteequartz pegmatfte are abundantly scattered throughout 

the granite-pegmatite complexo Quartz--perthite pegmatites occur as fractur~, fillings in the granite~pegmatite 

complex.. The zoned pegmatites, whethel'··m the schist or the granite.;. pegmatite complex, have an overall 

composition similar to the plagioclase'j'erthtte.,.quartz pegmatite., The outer zones are rich in plagioclase 

and muscovite, and the inner zones are' rich in quartz and perthite .. 

All the zoned and unzoned pegtnatites 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~~"'t(tlal'tZ'" pegmatite., ..... P'lagioclase .. perthite-quartz pegmatite is the most abundant 

type ofpegmatite in the metamorphic rocks of the Calamity Peak area.., It occurs as sills and dikes and is 

similar in texture and composition to the pegmatite that occurs as layers in the granite-pegmatite complex. 
I 

Individual pegmatite bodies are as much as 1. 500 feet longo 

Graphic gr~plagloclase ... .quatrtz. .p:&Jna.titeo --"The ~faphic granite-plagioclase-quartz pegmatites 

occur mainly as dikes in the granitfe-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-pertb.ite.,quartz pegmatite .. 

Perthite ~~ond· perthite-.,quartz pe·gmatite. -•The granite-pegmatite complex contains numerous small 

irregular pods and stringers ofperthite, or .perthite and quartzo The pot!s are seldom wider than the coarsest 

perthite' crystals in the pod, but sevetal p.ods -may unite to form stringers several feet lonSo Most of the 

pertbite crystals are between 2 and 10 ·inches-in dio&m.etero QuartzQ where present. forms less than 20 percent 

of the rock" The quartz grains are abo.U.t one-fourth the size·ofthe·-pertbite crystalso 

Quartz-perthite pegmatiteo ~=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 rose quartz with a few large perthite cl'YStals near the outer 

~clge-- 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~o The rose quartz grades from 

very pale grayish pink(5R8/1) _I to a clear rose-pink (5R6/4) _/,; 

_1 Munsell numerical designation 
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z oned"--p·e g m a ti te 

The typical well-zoned pegmatite consists of a series of shells or partial s}Jells 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 ~ which muscovite and sometimes biotite are concentrated., Next is the intermediate zone, which 

constitutes the bulk of the. pegmatite., The normal intermediate zone is plagioclasedperthite-quartz 

pegmatite, but variations are very common. The core is generally massive rose quartz bordered by very 

coarse perthite crystals, 

Six zoned pegmatltes of the Calamity Peak area are described below.. Table 2 contains detailed 

mineralogic data for these pegmatires .. The Teriy daim(fig.. 2) has been described by Page and others 

( 1953, Po 195)., 

L -5 Noo 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 opened by an tt:L,. shaped cut 110 feet 

long and 4 to 12 feet deep .. 

The L ~5 No.. 2 pegmatite is shaped like an inverted trougho each limb of the trough is a separate 

0 
pegmatite and the wall zones of these pegmatites coalesce., The west pegmatite strikes N., ao· E .. for 40 feet 

and dips 80° N'W, The east one sttikes N., 87 W., for 70 feet and dips 53° NE., They both are 10 to 15 feet 

(l) plagioclase~perthite-qwutz pegmatite with tourmaline, muscovite, and biotite; 

(2) plagioclase=perthite-quartz pegmatite with tommaline and muscovite; 

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

( 4) quartz .. perthite-tommaline pegmatite (core)~ 

2-to 3-foot black tourmaline crystals ( 5 percent)., 
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PeS1patite 6, -,...A ~gntat,ite of unknown ownership· is on a low ridge of granite-pegmatite complex, 

(figo 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 pegma.tite seems to be a lenticular }'Od 50' feet rong by 15 feet wide,. 

It is exposed to a depth of 10 feet.. The wall zone is c·omposed of gra.ph!c 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 inches long.. The long axis of the biotite is perpendicular to the 

pegmatite contact., The pert}dte-quartz-tnuscovite pegmatite 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 fuches in diameter" Sorne of the pertbite and rose quartz crystals are 

a foot or more in diametero Badly 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 perthlte and rose quartz crystals was 6 feet thick, 12 

feet wide, and 15 feet long, but three-quu.ters of it was removed during prospecting.. 

Pegmatite. 7 .. ~~egmatire 7, {fi~ 2), opened by a: small prospect pit, is 70 feet long and has a 

wall zone from 1/2 to 1 foot thick. around.·.& cote of colorless and rose quar~, 3 1/2 feet thick.. .Black 

tourmaline crystals from l/8 to 1 inch in diameter. and from 1 to 4 inches long occur just inside and. 

perpendicular to the contact of the pe.gmatite with the granite ~pegmatite complex., A few perthite crystals, 

1 foot long,. occm in the core,. 

Pegmatite • . 8 .. .,·~A. series of unptotpecte4, discontinuous, lenticular pegmatite bodies occur along a 

fracture 750 feet long. whlch strikes N~ ~3° W:4 , and. dips steeply southwest(fig .. 2).. At the west end the 

pegmatite is continuous for 150 feet,. then 'becomes. pod-like and disCDntinuous for ariother 300 feet. 

·The easternmost 3.()0 feet of the Iractme contains very little pegmatite.. Typical pods contain the 

following zones: 

( 1) a,. discontinuous quartz ... muscovite,.gamet pegmatite border zone l-inch thick with accessory 
feldspar, biotite and to~maline; 

(2) a quartz ... pertbire ... muscovite wall zone, 5 to 30 inches thick with garnet and tourmaline; 

( 3) 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 ~ore of r.~e quar._tz ~gmatire l to 3 feet thick with a few 6-inch crystals of pertbite at the edges .. 
'""fhe enres of Ill(jU p-~are 2 to 10 feet long, . 
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L"'5, or Spring e:gma.tite. ~~The Spring pegmatite (pegmatite no., 11, fig., ~)~ is owned by KeiUleth 

Spring 6f Custer, s .. nak., lt 1s opened by a pit 50 feet long, 30 feet wide, amt 15 feet deep;;·· The 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 strike east and dip 45° south,. 

The country rock in the neighborhood .of the pegmatite includes quartzite, gtaphitic schist. amphibolitic 

schist, and quartz-mica schisto The actual contact is exposed at only one point, in the bottom of the 

' . 0 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-tommaline schist, 

The pegmatite cond.sts of three main zone~o The wan zoneo plagioclase-quartz-muscovite pegmatite, 

contains 4- to 6-inch e~.~~ls of cleavelandite. ud l-inch crystals of quartzo 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 :sheet· 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, perthlte-qua.rtz-muscovite pegmatite9 consists mainly of 2- to 10-foot 

crystals of perthite and quartz, The pertlutte contains unwual dark streaks along certain crystallographic 

planes in the mineral, resulting .in dark gray and white layers from 0., 05 t.o 0., 2 inch thick.. Books of 

muscqvite 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 pUllch mica.. One beryl 

crystal. about 2 feet in diameter and 3 feet longu 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 in the walls of the pit. Its shape is not accurately 
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Pegmatite 12 (fig; ~~ -~A pegmatite of unknown ownership has been mined by an open cut about 

15 feet long, 8 feet W:ide, and 7 feet deepo The pegmatite is 200 feet long and contains a core of rose quartzo 

The pegmatite has been altered by hydrothermal solutions, leaVing irregular areas of fine-grained perthite, 

quartz, biotite, muscovite, tourmaline, and clay o 

The cut is in a roll on the side of the pegmatite, and the zonal howtlaties at: "this: pirl.nt .. ar.e. v.e~ 

gradationalo 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 r91l is an i.n'egular mass of perthite crystals, 4 to 10. feet long.. 

ABout one-fifth of the. perthite crystals .are graphically intergrown with quartz. 

QUARTZ VEJrNS 

White to gray quartz veins are very common in the schist, and are particulalt'ly abundant in the 

center of seco 19 and in the northwest comer of seco 170 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 ve.f.ns are in the area mapped by Langen (fiSc 1) and contain sillimanite 

and andahnsite., Smoky quartz occurs in many of the veins and large biotite flakes are commonly present 

in the adjacent schisto 

Many ofthe quartz bodies in the schist, especially tbe thin veinlets, contain as much as 30 percent 

feldspar, and may be a transitional phas:e between typical felspathic pegmatite stringers on the one hand and 

quartz veins on the other., 

SJSD.11M.ENT"ARY ROCKS 

T~eu.ace gravels 

High .. lev~l terrace gravels cap most of the low grassecovered hills in the southwestern part of the 

Calamity Peak area., The maximum th:lckness 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 filler-grained alluviulll, 
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Rounded and sub .. rl)unded pebbles a,nd cobbles m.tke. ~p hal( of the gravels~ All of the bedrock types 

found in the mapped area are represented among the :peW.les; but quartz""mica schist. ttte· most abundant 

ba~ock type, is very ute; massive :quartzite and. the ampbibolitic rocks ate abundant.. 

The cross-beddP1g.of th~ gravels in"* gravel pit sugges~ a source to the north., 

}llood plaill deposits cover tbe floors of the.larger valleys and stand 2 to 6 feet above the present 

stream beds., flood plain deposits and the stream gravels of the la,rger stteams are indicated as alluvi.um 

on the geologic map (fig., 2)., 

Talus slopes are found a.t the base of all of the higher cUffs in the area1 but only those taluses that 

obscure significant geologic contaetll are indtcated on the geologic map (fig., 2)a 

STRUCTURE 

In a general way the structure of the Calamity Peak area is that of a series of steeply southti4fp~g 

schists C:ut by latge 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 granite~pegl.llatite complex, the Calamity Peak mass, is a dome ... shaped. lentiGUlar mass with an in.­

tern.al layering that is also dome shaped. The mass occurs .in the crest of the anticline and is panially 

conformable With, and partially crosscuts, the schistos#Y.. A smaller, more sill-like mass of granite• 

pegmatite complex crops out north of the Calamity .Peak mass~ 

Three major faults trend northeast aCll'oss the area and dip to the south at a high flngle. The 

movement on them is probably 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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That the distribution of the various types of metamorphic rocks (quartz -mica schists, graphitic 

schists. quartzites, and a;mphibolites) reflects .otigmal bedding·is confirmed by the bedding in the less 

abundant rocks J:ich in amphibole. and graphite that occur in the southern part of the area.. These rocks 

have recogJiizabht -bedding parallel to the schistositY.. In the southern 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 aitd a tighter, but still moderately open anticline on the east.. The 

folds plunge 65 degrees to the south .. 

Xn the northern part of the area where. the rocks are mainly quanz .. mica schists the bedding is obscure, 

but where observed is also parallel to the schistosity., It is concluded that regional schistosity is parallel to 

original bedding.. Therefore, the an~clinal 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. ][n .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 rguattz.i:-illlim.ini~Jat&tsrareJ.l#ge _ 

and abundant and the lineation and wrinkling described below is well developedo 

On the geologic map (fig., 2)- the synclinal and anticlinal axes are shown, but the distribution of the 

types of metamorphic rocks on which they are principally based is not.. The syncline and anticline are 

refleeted by the pattern of the regionAl schistosity; secondary schistosity is generally indicated by symbols 

that d.epa!t from the regional pattem., 

Wr.inkling and lineation 

lln many parts of the area a secondary folding, crenulation, or wrinkling (fig.. 7) is imposed on the 

schistosityo Most of the wrinkles have an amplitude of o. 2 to 0~ 5 inch and a period of o .. 5 to 1 inch, but 

the range in amplitude is from 0.., 1 to 14 incheso 



Figure 7 .--Very large wrinkles in schist in the northern 
part of the area. Regional schistosity and the bedding 
strike N. 6oo W. and dip 50° sw. (parallel to the crests 
of the wrinkles). A second schistosity is develop.ed lo­
cally t hat strikes N. 67° E. and di:ps 40° NW. (parallel 
to the axial planes of the wrinkles). The geology pick 
rests on a sinuous quartz vein about l inch thick that 
follows the crenulations of the wrinkles. The knobby 
character of the schist is caused by quartz-sillimanite 
knots. 

70 9 6 
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As a result of the wrinkling the biotite and muscovite flakes, and possibly the other minerals, are 

al.i.ned along the wr.inkles and at an angle to the main schistosity., The res'[J!lt is a lineation on tbe schis·...­

tadlytbatia parallel to the axes of the wrinkleso .Kn some places this lineation occurs where there is no 

megascopic wrinkling.. The plunge of the lineation is southerlyu and approximately para1lel to the plunge of 

the large scale folds in the are3.g but slightly inclined towal'd 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 parallels the axial planes of the wrinkles" 

In many of the areas of intense wrinklin& quartz veinlets conform with the individual wrinkles; 

the resultant sinuem pattern in very distinctive (fig, 7)o In the SW 1/4 NE 1/4 sec., 17, sinuous quartz 

veinlets occur in an area of unwrinkle<lu unifor~ schists with north-trending (secondary) schistosity. It is 

believed that this sinuous pattern is a relict sttuctuur:e from the now obliterated former wrinkling and thus 

identifies the final stage in the deu:lo_p_ment of secondary schistosity o 

lspreo·us s uu ctu,res 

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 firstu 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 decrea.~ outward away from the 

.main mass as the size and extent of the schist screens increase 9 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 interfingerbig of the two rock types occurs on a 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 granit~c mass 

Gr&¥te-pegmatite layered rock complex b exposed am1lllxidl Calamity Peak in a mughly circular 

area one mile in diameter, The relief is about 6010 feet" Exceptionally good exposures provide data in 

three dimensions on this dome~shaped shell with a schist coreo The layering in the granite ... pegmatite 

complex and the contacts of the mass on the· western. southe*n, and eastern sli.des are parallel with each 

other and with the schistosity and beddin& Underneath the mass and all around its northern halfo however, 

P!e schistosity is at a high angle to the contacts and the internallayering{fig~o 2 a~d 3)~ 

A deep east-trending valley cuts through the heall:'t of the mass (just north of Calamity Peak) and 

exposes a schist core completely ~mm1lllllded on all ~ides by granli.te .. pegmatite complexc The schist contains 

abundant pegmatitei9 2 to 20 feet thick; both the pegmatites and! the schistosity strike ~ast and dip 40° to 70° 

south into the wanite-pegmatite complex ab"ve. and on biOlth sideso The all'ea of this schist inlier has ridges, 

knobs9 and cliffs as much as 100 ·feet hlgho which are capped by an increasing proportion of granite-pegmatite 

complex upwardo Pegmatite dikes brmch and thin downwalt'd9 and schi.st saeens end abruptly upward against 

the granite-pegmatite complex (fig., 8))., 

The layering in the· granite .. pegmatite_mass at Calamity Peako like the mass Uself9 is domal and 

dips outward from the schist core., Pendants and mclusimm of schist in the granU:e=pegmatite mass maintain 

the orientation of the adjacent schist coootry mck9 without regard to the domal structure of the mass its~lf. 

The extreme northern contact of the Calamity-Peak mass is sharp, without the norma1 transition zoneo 

It is assumed to _be a fault { sou'tlteasteren:fa1llll~.: 'ft_g, ~-2~b 

In summary, the granite~pegmatite complex at Calamity Pea)< is a dome~ tabulalt' intrusive. 

probably cut off on the nolt'th by a normal f•1!ltlt., As a: crude generalllzation9 the north half of the mass 

appears to transgress regional structwres and the som:th half paJrallels themo The internal layedng is generally 

conformable with the enema! c6nt4cts., 
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~---25 Feet---1 

Figure 8.--0utcrop in the schist c.ore of the Calamity Peak 
mass showing schist ( clarl{ areas) cutting out upwards . 
agafnst layered granite--pegmatite complex. .View loqking· 
~·a·st •.. Schistosity strj_lces N. 750 E. and dips 650 SE; 
layering strikes N. 85° E. and dips 180 NW;. 
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rahular bodies 

North of the Calamity Peak mass9 tabular bodies of layered ·granite"'pegmatite complex are as much 

as 500 feet thick.. The attitude of the bedding in this area is unknow~ but if bedding is parallel to primary 

schistosity9 as is believed to be the case, the bodies are sills.. Except as noted in the following paragraph, 

the bodie~ are generally concordant with the schistosity 9 and the internal layering is parallel to both the 

contacts and the schistosity., 

In the NE 1/4 of sec., 170 the structure of the thickest of the tabular bodies is, neglecting min.or 

complications, probably anti.clinat Although this is not r:eadily ~pparent from the map (fig.. 2), it is 

suggested by the general distribution of the granite<>pegmatite complex and by the layering (figa 5)a 

Xn the southeast comer of seco 8 the layering is too vague to show on the illustrations" but suggests a 

general dip to the easto Minor crenulations are superposed on the major structme, and the layering. 

schhtosityo and contact$ are locally at high angles to each other., On the map ( fiSo 2), the anticlinal 

am in the metamorphic rocks is shown about], 000 feet west of the anticlinal axis of the layering., 

This interpretation is somewhat subjective"" 

Pegmatites 

Although a few of the bodiea .. of granite-pegmatite comple"1t are small and dll-like9 and sim.ilar to 

pegmatites. with which they form a gradational s.eriese the true ~gmatites are characteristically smaller, 

unlayered, and granite~freeo Moot of them are crudely zonedo 

Pegmatites that cut the layered gr-anite .. pegmatite ·masses are of four types.. All four types can 

either cross-cut or parallel the layering, lin order of abundance they are ( 1j) pod-like penhite .. quartz 

segregations-~numerous, but smalle (2) tabular or pod ... like graphic granite pegmatitesD (3}! zoned 

pegniatites with rose quartz cores that form thii1g tabular masses that pinch a:nd swell. and ( 4) qual'tz­

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 pegmatittes in the schist are generally tabruar and. concordant with the schistosityo ·Where bedding 

can be recognized9 they are sillso A secondary schistosity has been induced at the borders of the pegmatites, 

and the schist appears tel map around the ends of the pegmatltes and to conform to all m!nOJr irregularities 

along the pegmatite eontac~ (fig, 9)., The plWlge of the pegmatites and of tthe minolf rolls on the pegmatite 

contacts is parallel to the pll!mge of the wdnlkllng, the folds, and the biotite lineation in the schista 

Most of the pegmatites in tthe schl.st ccuntcy rock are plagioclase ... perthite-quutz pegmatite, and 

moot of them show a cmde zoJ!dngo Nwner!Dlus ·gK"adad.on.al·sttag~ from clt'udely zoned to well=zoned pegmatites / 

can be recognizedo Crudely zoned pegmatite£ are many·d.me-s more· abumdant than well-zoned pegmatiteso 

Most of theunzoned cr crudely zoned pegmatires a1re close tto the wamte ... pegmatite masses.. The 

zoned pegmadtes are less rigidly controlled by the location It)){ the granite=pegmatite masses and..~&¥ be . . 

strongly influenced by some seconduy conttolg sw::h as a favorable bed or formation 1n the ccnm:.t:ry re)ck .. 

FoE exampleD ~everal of the commercial pegmatites near Calamity Peak are in areas that are dcher in 

fallllts may be pr~ent,. The middle fault i~ cOJmpcsed of two en e'chelon fractm.'es; the displacement on one 

decreases u the other increases,. The strike U: No 50 0J E., o and the topogJraphic expressli.on suggests a steep 

southeast dip., The position and sttuctme of.t:he wanitic mas$eS on opposite ddes of the fault suggest a 

nmmal dip~sU.p movement of about 500 feet., 

The nollthwesmm fault h poorly expooed., Lacking evidence to the comttaryo it is assumed w be a 
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Figure 9.--Plan view of contact of pegmabite and schist 
south of Calamity Peak. The regional trend of the 
schistosity is locally destroyed and the new ~chisto~ 
sity is conformable to the contact. ' 
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The presence of the sotuttheastern of the three faults is suggested by the abrupt northern. termination of 

the Calamity Peak mass, by the discordanee of the internal layering (see fig.. 2 and section B .,s' fig.. ~. 

and by tlte break in the trends of the schistosity., The direction of movement of this fault is unknown, but 

it is assumed to be a normal fault like the middle fault. 

A group of several minor fau.nlts are shown on the map between the middle and southeastern of the 

three parallel faults (fi&, · 2)., These prob4bly represent the southwest end. of .a fourth parallel fauit as 

indicated on section B~B ~ (figo 3))~ 

ORIGIN OF THE GRANJI.TIC ROCKS. 

The principal objective of the mapp~g program in ·the sotrt}lern 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-commerci.al pegmarltes., To do thb the author started mapping in the Calamity Peak. area 

to try and determine the relations ·between the Hatney Peak granitic mass and the commercial pegmatites, 

and another party ~ang and Reddens 1953) started mapping in an area of commercial pegmatites., For the 

Calamity Peak areas field, work is jUJ!St welL~tarted, and the ideas are still in the formative stageo Any 

attempt· to state conclusiom is prematme9 blltt sufficien.t work has been· done ~suggest certain trends of thought,. 

Firsto it seems probable that continued field work will indicate Clt'iteria that can be used to determine 

areas in which commercial pegmatites axe ahoodant, The character of the country rock and the distance 

and relationship to the main granitic mas~ will be impor.tan~ 

Secon~ the SCl"'called '"'gr.anitie h.athctllth'O( aro1md Harney Peak (and Calamity Peak) is actually a 

series of thick tabular bodies of gK'amm ... pegmati1te complex., Moreover, these bodies are gradational in 

texture. stmctme, and mineralogy With the pegmatites _.,. including the commercial pegmatites., 

Tbirdv the masses of granfte .. pegmadte complex and the pegmatite bodies have a related odgin. but 

this origin has not yet been fwly determined., The evidence that the pegmatite bodies Sl'e intrusive is 

re.,sonably clear-cut, 'but the !llode of origin of the associa~d masse! of granite.,. pegmatite complex is not 

at~ clearo 
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Fourth. the key to the origin of the gtanite-pegmatite masses Ues in a careful stlidY of the layering 

in these masses and of the stnllctwral relations between these masses, the eoWltty rock, and the adjacent 

pegmatite bodies., Any acceptable hypothesis fm the origin of the granite ... pegmatite masses sho.uld be 

compatable with the (0)1-owing observations: 

1 .. The gumite~pegmatite complex ocems in tabular masses 

that, in a general way, are conformable or concordant 

with the schistosity, but locally, as 1n the Calamity 

peak mass, the snnetwres are vezy different, 

2 .. Text~al, color9 and transgressive layering oecW' 

in the gl'}llnite-pegmatite complex and, ·m a general 

way, this layering is panllel with the contacts .and 

with the schistosity, but local.l!'ather marked varia .. 

tions from this conformitY ale present4 

3., The wrinkling in the schists probably is related to 

the formation of a seconaary schistosity., Locally. 

the secondary induced. schhtoo!ty Wll'il~ around the 

pegmatite bodies and conforms to major and minpr 

variatiom in the shape of the pegmatite0 

4., T.he pegmatite sills are more abundant along the 

contacts of the larger masses af granJtte .. pegma:tite 

complex than elsewhere., 

5., Rock transitional between gJranite and schist may 

be present in a few plac~e~ but if so0 the trans~ 

itional !iitages are incomplete.,. 
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~everal different :rnodes of origino ranging from magmatic intrusion to dry granitiZation have been 

considered. to account for the above featureso ·At the present incomplete state of the field knowledge, none 

allows a simple explanation. of all the observatioll$. At least one set of observations seems to be in d.itect 

opposition to each hypothesis.. A. combination of several processes will probably be necessary to account 

for all of the observed factso 

'M11N:ERAL RESOURCES 

P'e gttnr ti te s 

Pegmatites in the Black Hills have been mined for beryl, feldspar, mica. spodumene, amblygonite, 

lepidolite, tantalum, and soq.y~ rock for toutist 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 mines of 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 descriptiops of the pegmatites and for 

detailed descriptions of the geology of the' . .z.oried pegmatites nos.. 5, 6, 7, 8. 15, and 160 

Several pegmatite mines in the Buckhorn area, but just outside the Calamity Peak area, have 

furnished 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 all been 

mentioned or described by Cameron and other-s·(1949). or by Page and others (1963)., 

Beryl 

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. fiSc 2) and sold as souvenir rock., In the intermediate zone 

of L-5 Noo 2 pegmatite the writer saw one aggregate containing sevetal crystals of beryl; their total weight 

was about one poun~ No other beryl prospects were noted, but the field work was stopped before the more 

favorable. adjacent areas could be studie4; 
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Spectrographic a.tm.I,ms (table 1) indicate that the granite-pegmatite complex contains about 

0. 001 percent Beo. corresponding to about 0. Ol percent beryl, however, beryl was not. identified in these 

samples. Peg~ites filling fractures within the granite-pegmatite complex probably contain a somewhat 

higher content of beryllium. Unzqned or poorly zoned pegmatites in the schist country rock of the Black 

Hills district have been found to captain 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-commerciallllilzoned pegmatites, 

and in the zoned pegmatites cannot be cleady understoqd until the Buckhorn area is completely mapped. 

Further work in this area might result in finding an.-a.real relationship between the richer beryl pegmatites 

arid 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 ~ny areal, structural, or stratigraphic control of 

these types would aid greatly in prospecting for beryl pegmatites. 

M.ica 

The Terry claim (fig. 2), a mica mine, is described and illustrated by Page and others, 

( 1963~ p. 195). Ets 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 trimllled sheet and punch mica during the same period(Page and others. 1953, p. 25) but has bad a 

production of 75 tons of scrap mica .:,_/ .. _ Pegmatite _6 coll'lta,inS- pods of·book mica ne·ar its borders, 

_/ Spring. Kenneth, owner.~~. published with permission. 

attcl a few. pmin~Gf$he:efFbei\ting·nrlca ha:ie bee1rsDi<*-p.Ued.® .. the~.dump., Tlt{ P1ica ist·re'eved 

arid soft al&<hnorur is~ knoWllX' tro,.ll4ve beenrshipped~ ~- Pe,smatll~ J:8" and cl~ ·;(fig;.~ 2:) also t!o(ltajn -1 

some large mica books.. but not in sufficient quantity to be minable in 1950. Pegmatite 12 has been 

prospected, but pegmatite 8 has nota 
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Feldspar 

Mo$t of the prospecting in the Calamity Peak area has been for feldsparo The coarse ~~thite crystals 

in mapy 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 pegmatites in the Black Hills area.,. The Spring pegmatite 

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

_I Published with permission of o.wner. 

Pegmatites 1, 5, 60 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 recoveted 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 ffom 

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 pegmatit~~ 

illustrate the order of magnitude of the tonnages available. Pegmatites 2 and 3 (fi~ 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 to 7·0 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 milt 

Other ·peg~matite minerals 

The L-5 No., 2 (pegmatite 5, fig., 2) has been mined for souvenir rock., Rose quartz, smoky 

quartz, beryl, mica books, and. large black tourmaline crystals are mined and sold to the tourist trade., 
1 

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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Re~~o!ur ce;s . 

The reserves of recoverable beryl in pegma.tites is small (table 3); larger reserves of recoverable 

beryl in the Black Hills are in immediately adjoining • ae~D 

The total beryllium resources of the Calamity Peak uea 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, },lased on the ve11' inadequate figure of the beryllium content of this complex (table ).), are quite 

large. The dome-shaped Calamity Peak mass,· outcrops over an area of 30,000, 000 square feet and 

probably continues down locally to~ 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 ahdve:'Surfaee;inifltertal; :these'UpiW'dip'·outward arrdrcfoW'J;1WAI4'&~.-abbutc4of:~cl 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-pegmati,te complex. 

Pegmatites 2, 3, and 4 indicate the type of rock that is available·. in ijle 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 reser.ves are not considered significant beca.use either the proportion of cobbable materi;d 

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

Small placer and vein deposits are known in this part of the Black Hills~~ The original gold 

discovery py the Custer Expedition in 1874 is reported to have been. made along French Creek, southeast 

of Calamity Pe.akQ 
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~ She and shape of depos1t Be17l 
Jrmnber 8Zl4 

l&.verage ~Average 'l!ona Jl8llle of pee- Internal Shape Depth 'l!ona p.,z.- Compo-
mat1te structure lEIII&th th1clt- (feet) cent sition 
(Pl. s ) (feet) neB8 

(feet) 

Sample H Layered. Countl7 Y3oo Z/200 100 500,000 0.01 50 
rock. 

1 None. Pod. 12 10 10 100 

2 Graphic. Tabular 100 25 50 10,000 

}v 3 do. do. 100 10 50 4,000 

(JI) do. do. 100 20 so 8,000 

4 do. Two pods 8,000 IMilli pg ore oilly 
~00 teet 
ap~.rt. 

s ~au. Shell. 100 6 20 2,000 W213 
(L-5, no.2) Core, !Two· lense • 60 2._1/2 15 :;/75 

6 rwau. Shell. 50 1-1/2 25 175 

Intermedia: je. Shell, 40 4 20 5,000 !irregular 
Core. Lens. 15 6 10 25 

7 jwau. Shell. 70 3/4 30 250 

Core. Lens. 70 ,_1/2 30 600 

8 !wau. ==-co=~ 350 1 50 600 

lntermedis1 e. do. 350 1 50 200 

Core. piscontm 350 1 50 300 
~us pods 

9 ~ague. Tabular. 200 50 50 40,000 

10 Indistinct- cl.o. 125 13 50 6,000 
qzoned. 

ll Wall. Shell. 100 4 25 '-~soo f'race( ). 

V1,000 1112 Intermedist ~- Thick 100 8 20 0.2 12 percent 
shell. BeO. 

Core. Lens. 100 4 15 Y2r;o 

12 L'lall. lfaJ.r shell • 25 2-1/2 10 50 

Core. Pod. 125 

Pel"-
cent 
cobb-
able 

fable 3 .-:P!I!!!I!t1 te lllineral reiiO'tiZ'cea Y 
(1n short t011.a) 

Ja14apuo 

Pe:r- Compo- 'l!ona !Pel"- :Pel"- Pel'-
cent s1t1GII. cent cent cent 

cobb- crude sheet 
able sheet and 

and punch 
panab 1n 

crude 

nil. 40 l?erth1te, 200,000 50 

65 cl.o. 65 60 

60 l?otash- 13,000 nil. 
lreldspalf SO 
E'rcent. 
Plagioclase 
~percent. 

70 J>erUlite. 5,500 nil. 

100 lrrace. Tract 

35 J>erthite. 25 65 

75 l>erthite. 3,500 65 0 

60 do. 15 70 

50 cl.o. 125 40 

25 do. 150 50 

35 do. 200 10 0 

60 do. 100 30 !rrace 

20 do. 60 70 

8 do. 50 

25 do. ; 

1 10 

100 60 l'ertbite. 600 100 l'race. 

10 cl.o. 25 90 

o.5 20 

so Perthite. 100 65 

She 
of 

sheet 
and 

punch 
(:l.nchea) 

lto2 

1to2 

lto6 

lto8 

Kf.ca Other lllinarala 

q.u&11t)r 'l!GII.a 'l!otal 'l!otal. Pel'- Mineral :Per- 0~ !ona 
of sheet tona tone cent cent a!tion 

sheet and of of cobb-
and pmch scrap mica able 

. punch 

300 nil. Quartz •. 20 81"2 4500 

so .nil. do. 25 Si02 12000 

2 20 10 

Quart.JI. 60 Si~ 45 

2 nil. 

500 70 Qaa:rtJ/. 15 5102 700 

do. 35 5102 10 

75 0 

30 40 75 

Qaa:rt.J/. so Si~ 250 

400 nil. 

75 nil. 

i2 and 2 3/4 7 150 ; 
inferior. 

45 50 90 Quartz. 35 Si~ 350 

do. 90 Si~ 225 

o.os 0.2 2-1/2 10 

ll This is not a c:omplete list or the pegmatite resources or the area, but just a representative part or them. 
been ro11Jld, and examples or each type or pegmatite tounl in the area. 

-- -21 MiDimum dim!msions. 

The list includes all pe~tites from Which ~ble material has been Sru ppea, iJl: PeamaUl BS ;u w.:....,... -•J."> """!i!. 

~ 
~ 
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The surface exposures at the W.ild Rose gold mine (figG 2) in the NW ·r/4 sec.. 17 was examined 

briefly by the au thoro The mine has been described by P u T. Allaman ( 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 _j o. 01 ounces or less of gold ter ton. Two of the samples 

_I Charles Bently,· assayer, Engineering and Mining Experiment Station, South Dakota School of 
Mines and Technology, Ra.pid 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 

A small gravel pit is in theSE 1/4 sec ... 19 (fig.. 2)0 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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