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FIGURE |

R.4 E.

i3S,

T.3 S.

CUSTER

T4 S.

METAMORPHIC ROCKS

NN

AREA MAPPED
1948, 1949, 1950

T.4S.
EXPLANATION
2 £
5
<
PALEOZOIC ROCKS -
L] i
GRANITE AND PEGMATITES SCALE 1:125,000
[ 0 [ 2 3 4 Miles
Le oo | | | 1

Geology after Darton, N.H., and
Paige, Sidney, U.S. Geol. Survey Geol. Atlas,
Central Black Hills Folio (no. 219) , areal
geology map, 1925

MAP OF THE SOUTHERN BLACK HILLS, SOUTH DAKOTA
SHOWING LOCATION OF FOURMILE AREA
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sire and shepe an quords. The avercge index of refrastion (ip) ie
1.533 £.00%, snd indicates sn oligoclese (Anyg) in composition.

Albite twinning 1o slmest completely absent,

rarcent of thes blotlte~quarts-garnet

Gaypet may Dorm 8o wlich s8 20 3

‘&Ji

cohist, bub in most rocks 1t is shsent or premgnt only in very small
b

3
=

smounbs. It dnveriebly containe mumercus inglusions, priselpally

«
o
Lol

S
»

<

suarte and :lk“ﬁbﬁiiﬁﬂg but alzo biotite and magnetite. (Zes pl
Hicroolins wvas found in two thin seetlons where it geoure as smml]l
araing scogoiaksd with *l””iﬁﬂ lese and quarts.

zireon, in euhadral to cubledral erystuls, are evenly

sory mimerals ond ooeur ne inclusions in quaris, zlagio-
plase, and micne. Magnellte s o plentifvl accepsory. Fenninite s
rare, nnd forne ae an zlioratlon produet of blotite,; probadbly formsd
during retrogroede metesorghiss. 8illismsnite was found in thrse

looelitics, It ocours ap fine rediating {ibers and groups of fibers

erianted in the plone of schistosiiy.

Raver Cormstion

the Raver formation zoovs sast-southesst through the cenbral pordt

of the mappad areas Ib 3o nemed for the Raver ranch thet covers a

part of the formztien in sss. 533.  The formeiion containg smphibolite
>

misvenlinse-blotites sehist, cordierite-micvoecline-hictite schisi, limc
silieate rocke, and guarizii $odss of these uniie ave ziven in

fsble 2.

The true thickness of the foermation 1l wrdmows, but probehly

o
Ll
Pt
]
o
i
el

&0 to 200 feet. The oulerop widih renges from 150 fest
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iz gensrally the only ainersl disbingulshable in hand epecimen, and

*m

slagiovlate snd ausriss The fine-grained amphibolite iz more abhudant
thon the conrce-groined amphidolita.

The optical propertles of ithe hornblende in the two Lypes of amphi~
bolites is the same. The averzge grain size is cboub 0.5 millimeter in
tengths The eryzisls sre svenly diseeminated throughout ths rook as
poorly alizhed priocms and vasged plates {3ee'n14 III)+ The orystals are
unidornly dark-green, asnd ars rara}y sievsd by plagloclace and quarts, but

any condain abundant graing of aphene. Holwasn the oryetsle of hornblende

are rounded graine of plagioslase snd quardz that form the groundmnss of

gl
s
b
3

fine=zroined amphibelitess The elze of most grains fall within the

range 0.1 to 0.4 millimeters The plagioelass vardes from Angg to Angs

"&!

in composition, and, as In the soarse~greined amphibolites, ithers aure
probably all gradations between these extremsce Mot of the plagiocalase
in the emphibolites is andesine. Alblte twinaing iz rere; but reverse

zoning, aeé oden in the goarse~grained amphibolites, iv common. lost of

b3

the plagloclage and quartds is un i”orm distributed throughout the rook,

iy

but ccossionnlly ars sorregeted into small poskebts and lences of comrser
srafneg thon the groundmaes.

Sphene 1a present in o fev sootione and occseurs in srains aversging
sbout 0.1 millimeter in diaweter; snd in clustere. Apabite and megnetite
878 oo mmﬁn,ﬂCﬂéﬁﬁérieﬁg and sre progsent in all of the thln ssctlions,

Olinesolelte vae nobted in one section %o roplace plaziocclase.

v

Hicrooline-tiotite aschieb.

s

- sgo. 34, misrooline-biotite scohist

In the SE} secs 3%, and the §
eraps out In an irresular beli nssr the niddls of the formction. The

b *

gt iz dark-brown; and fine-crained. Poorly defined beds range in

]u

gahd
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A
N

in pmell greins ineluded in oll other minercls. Hornblende is & rars
sonetituent of the roek bul oscure abundandly in sohiets conteining
diopride~caleite bands. It Corms lurge eubedral perphyroblasis; se much

g 2 millimeters in leongth, sieved by biotite and Teldepars. Clinbuol~

'ﬁ'ﬁ

o

Bite is o rare accespory and was found in only ons thin sestlen. Sphone
1z an abhundant sccessory; oscurring =3 small isnclusione in dlobite and
Peldspure, and as aggregstes of rraine as smush sz one millinster

lopgth. Apntite and zireon sys slso comson accessories and are found 2w

imelusions in biotits,; feldspars; and guarda.

Sordiorite-microcline~bictite schist.

A thin bed of sordlerite-miorgsline~bintite cohlat nssseinted with

piorseline~blotite schisd ceours in the

T B8te 33 There iz probably
a gradsiion hebween the two rosk types. The thickmeze of this unit ie
probably loss then 70 feets 7The rook has a darlesbrown zroundmess which
encloges grey syoins of cordisrite sad & fow gourse sraing of misvecline
which on weathered surffaoe appear ar amll lmobs and loncess The cordierite
aversges about one millimeter in dismeter; and the nierocline ocrystals as
mich &% one centimeler in lenghhs

The schistoeily in moet pleces i poorly formed. The rock has a
leyored structure parallel to the schistesity and sonsisin of altermmiions
of schiat end light-zreen laysre that consist msinly of dioveldes calaite,
and Teldspars. (S8ee pl. ¥A) The layers range from ene-sizhth inch to
& incher in thiskness

In thin zectlion the rock consists offerdieriie, micrag&*na, blotite,
slagicclase, guartz, suscovite; sphens, mesnetite, apntite, zmd zircons
The towturse iz eryetslloblaetic with & eolorlese base of nmosale cordlsrite;

feldspars, and quartss Smell blotite and muscovite flakes sre zligned
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3

shackar oard apopsarance. Vart of the feldopayr iz untwimned. Generally
the grains range from 0.1 to 1 millimetor in diameter, bdut orystals

of misrosline up to 5 millimeters have beon observad {Soe pl. VIAY,

In Lthe oshist layers mierocline forme up Lo aboud 50 percent of the rook;

Wt in the lime-gilicate layers the average amount 1e nbout 8 porsent.
Flagloglass coours in sowevhal greater asmount than the misroclime in the
limg-uilicate layors, zad formp sboul 70 peroent of the schist., The

g

zicalase Lo lsbradorite (An §5} Lo ealedic-bytownite

{éngﬁ}. Inolusions of cuardte zrains, litile prisme of spheney snd Tlakes

copmon in foldepars. Throughoul the rock feldepars are

bt lozally plagloclases eltered io sericite, elinomoi~

gite, and rarely socapolites uarts is ldentieal in appsarance with the

te

faldspnrs, but zenerally is finer pradned and in smaller amounte.

Hornblonde 18 & ainer sonstitusnt in the lime-silicate rook hul is

>

ore of the dominant constiiuente in the zssoclatsd schist layvers. Tt

]
(=]
i
w
Ledw
w5
fomt
(o
fim
g
g
&
\:3
prad
b
w.

ainss needle~like prisne; and larger ploies
embayed and sleved by plagloclnse, qunrte, caleite, and miecrecline. The
age grain elee iz abvout Gub millimeter in the line-ailicets roch;

and 0.2 nillizeter in the sehist. The plecohrole sohame for the hornbhlends
in the lime-nilleste rock is Y~oolorless, Y-wery light pale green, Z-nale
green: The anzls betwesn 2 end ¢ iz 1P degrees. (pileal properties
indisate the sinersl 4o be setinolitic hornblende in compesition. The

hornblende of the sohist ie darker colorsd and hes Z-very light yellow-

groen, I-lighlspreen, Z-green. The angls between 2 =nd ¢ is 20 degreesns
Biotite i= cssoclated with hornblende in the sehist, bt is rare in the

1iwe~zillonte rocks IL forms small regsed flskes and shrads, dark-bhrown
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g=zuynet schisk.

72

steurslite~biotite~garast sohist 1o exposed in the §¥; sea. 5,
in three small outeropz less than threse fest in diameter. The length
and thiskness of the unit could not be determined. Euhedral stourelite
oprystals; 2 to 10 millimeters in lenzth, nod subhedral garnets, sversging
1+2 millimsterc, ars set in £ finer-zrained nearly black groundacag.
Aerely the staurelite hes srusifors twing.

In thin sostion the siaurelite enclosss quarisz, plugloclese, end

&
ot

biotite of the groundmane, zrd ¢lestly voplases thems (See pl. IX)

ot

e plecchrode forsuls of the feourmaline is E<Y¥<E with Zevery pale
brovnish yellow, T=1izht~vellow, and I-zolden yellow. fThe groundmase
of the schiet %o cumposed of soarss §arallﬁ1 Plotite laths, 2nd finer-
epnined cuarts snd plagliocless. Hupeoviis ur to 2 xillimeters in length
iz found cutting soross the schistosity end Lo of late origin. 354111~
sapite 1 2 very sinor congtitusnt of the zonhist; and geours as sgpre-

zates of needles in bleotite.

Lime~uilleate rogi.

Limg-pilinate rodbr 2re ouposnd in the fuddock sehlsetl and consist
chiefly of mwrte; Peldspers, hornblemde. and diopaide. Thesae rooks
probebly reprasent merly beds within the formatlon. The rogh erops

s in two horizone in the 58> geos 323 Te 3 8¢y Be A Eey

F

By To 4 2.5 M & E. The bods rangs from & to

and in the 7

40 feet in thickness. The distoroe betuween adjmcent beds waries frow

3

150 feot in the 3%F ses. 325 to os much ze 800 feet in the HE: seos 5y
The bads cannot be teresed contimuously sleong strike and in plsoes are
govered by alluvium. The rock ie not resistent Yo wenthering ond

does not Do poneploucus oulsTons.
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Polished oross geotion of lime-~silicate
ellipsoid; shovwing soncantiric zonal
struotares
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maiite mroup 84, shewi

: B concoydan
sgiveesn papmatite snd sonist country rock

.

e
Ly |
B
pied}
e
Jein
&
k.
«
)
e
fn

S

3 3
a

zrous 59, showlng sconcordant relat
rFegmatite and eshilst country rock.
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