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P recambrian

Q uaternary

Early
P roterozoic

Rapid Creek Greenstone - Green, greenish-gray, to black, massive
metabasalt, schistose calcareous mafic tuff, agglomerate, and weakly
foliated amphibolite with abundant actinolite. Intertongues with the Nahant
Schist (X ns) (Bayley, 1972). X rcc - Ferruginous metachert. P rotolith of 
formation is pillowed basalt flows

Q al

Q t

Q c

X gw3

X rf

EX P LANATION

Rochford Formation - Thin- to thick-bedded ferruginous metachert  
containing rosettes of cummingtonite-grunerite, chlorite, and minor garnet.
U pper and lower contacts conformable (Bayley, 1972). R eferred to as the
"U pper Iron-Formation" by W eissenborn (1987). Frei (2008) assigns a
max imum age of approx imately 1,880 Ma. Lithologically similar to the
Montana Mine Formation, and the Homestake Formation of the northern
Black Hills

Metagraywacke unit 3 - Tan to gray, thick- to thin-bedded,
quartzose schist and phyllite. Calcareous and calc-silicate concretions
occur locally in quartz-rich Bouma A beds. P rotolith is prox imal graywacke
with minor shale interbeds

Poverty Gulch Slate (Xps) - Dark-brown to black, laminated slate,
phyllite, and interbedded black graphitic slate and schist. Alternate laminae
commonly contain abundant small garnets. X psc - Ferruginous metachert.
The P overty Gulch Slate is laterally equivalent to the Tenderfoot Formation
(X ts)

Swede Gulch Formation -  Gray to black slate, phyllite, schist or
metagraywacke. In part, garnetiferous at higher metamorphic grade. 
Locally carbon-rich and contains sulfide minerals. Lower graphitic portion
probably grades into the P overty Gulch Slate (X ps) (Bayley, 1972). Has
well developed, thin compositional layering and schistosity with an increase
in graphitic content away from amphibolite contacts (Atkinson, 1976).
X sgc - One to two beds of massive streaky ferruginous metachert
interbedded with graphitic slate and schist occurring in lower portion of
the formation. The Swede Gulch Formation is equivalent to the Grizzly
Formation of the northern Black Hills

Colluvium - U nconsolidated, poorly sorted, angular to sub-rounded
rock debris with soil locally deposited along steep slopes

Terrace deposit - U nconsolidated to loosely consolidated,
angular to rounded, clay to boulder-size clasts. Typically less
than 15 ft (4.6 m) thick

Alluvium - U nconsolidated to loosely consolidated; clasts to
boulder-size. Deposited in present-day drainages and on flood plains

Tenderfoot Formation (Xts) - Green to silver-gray, thin-bedded,
phyllite and schist. Typically has accessory magnetite and ilmenite, locally
with malachite-stained muscovite-rich schist and thin spessartine-bearing
beds. Includes some metagraywacke beds which increase in abundance
to the north, and cannot be distinguished from adjacent metagraywacke
units approx imately 0.6 mi (1 km) north of the quadrangle (R edden and
DeW itt, 2008). X tsc - Ferruginous metachert. Formation is equivalent to
ash flow tuffs in R ochford area which have a P b-P b zircon age of 1.88 Ga
(R edden et al, 1990). Laterally equivalent to the P overty Gulch Slate (X ps).
P rotolith of formation is seafloor weathered volcanic tuff, flows, and
volcaniclastic rocks

X bs2

Biotite schist and phyllite - Gray, black, and tan, thin-bedded schist 
and phyllite with thin metagraywacke beds. Some beds may be rich in garnet, 
graphite, or pyrite. U nit changes facies to the southeast in the Hill City 
quadrangle where metagraywacke subunits are inferred to be equivalent to 
Metagraywacke unit 2 (X gw2). Equivalent to part of the Oreville Formation (X o) 
(R edden and DeW itt, 2008). P rotolith is black shale and pelite

Unconformity

Moonshine Gulch Quartzite - Dark-gray to nearly black, thin- to
 thick-bedded vitreous quartzite, and gray- and black-banded micaceous
and graphitic slate. Medium- to coarse-grained, sub-rounded to rounded,
moderately to poorly sorted, with silica cement. Some beds are graded. P yrite
occurs as disseminated grains. Inferred to have intertonguing with adjacent
Nahant Schist (X ns). Equivalent to the Ellison Formation of the northern 
Black Hills (Bayley, 1972)

X mq

??

? ?

?

?
??

?

?

?

?
?

?

?

?

?

?

?

?
???

?

?

?

?

?

?

?

??

?

?

? ?

?

?
?

??

?

??
?

?

?

? ?

?

?

&

$

$

?

?
?

?

?

?

?

?

?

?

?
?

?

?

?

?

?

?

?

?

X sg

X gw3

X ts

X ts

X sg

X ts
X ts

X tsX ps X sg

X rc
X rc

X psc
X psc

X psX ps

X ps

X ns

X ps

X rc

X rc

X sg

X sgc

X psc X rf

X rf X rf

X u

X ns
X ps

X ns

X rf

X ns

X rc

SY
NF

OR
M-

D 2

AN
TIF

OR
M-

D 2

SY
NF

OR
M-

D 3

AN
TIF

OR
M-

D 3

AN
TIF

OR
M-

D 2

SY
NF

OR
M-

D 2

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 SY

NC
LIN

E-
D 1

AN
TIF

OR
M-

D 2

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

SY
NF

OR
M-

D 2

AN
TIF

OR
M-

D 2

OV
ER

TU
RN

ED
 SY

NC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

Be
arc

at 
Gu

lch

Ra
pid

 C
ree

k7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
va

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
va

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

A

B A'

4,000
Sea Level

A

?

?

?

?

?

?

?

?

?

?

?

?

?
?

?

?

?
?

?

?

?

?

?

?

??

?
?

?
?

?
?

?

?

?

?

?

? ? ?

? ??

?

??

?

X sg
X ps

X ps

X rc

X rc
X rc

X rc

X ps

X ns

X ns

X sg
X sg

X ns

X sg X sg

X ts

X sgcX rf

X rf

X rf X rf

X rf

X rf

X u
X u

X ns X ns
X ns

X ps

AN
TIF

OR
M-

D 3

SY
NF

OR
M-

D 3

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

AN
TIF

OR
M-

D 2

AN
TIF

OR
M-

D 2

AN
TIF

OR
M-

D 2
OV

ER
TU

RN
ED

 AN
TIC

LIN
E-

D 1

OV
ER

TU
RN

ED
 SY

NC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 SY

NC
LIN

E-
D 1

SY
NF

OR
M-

D 2

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

X psc

Q al
Q al Q al Q alQ al

Q al Q al

Sm
ith

 G
ulc

h

Ca
stl

e P
ea

k

Ca
stl

e C
ree

k

Ca
stl

e C
ree

k

Ca
stl

e C
ree

k

Bit
ter

sw
ee

t C
ree

k

Cr
oo

ke
d C

ree
k

Cr
oo

ke
d C

ree
k

Cr
oo

ke
d C

ree
k

Wh
ite

tai
l G

ulc
h

Do
ug

he
rty

 G
ulc

h

Sla
te 

Cr
ee

k

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
va

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
va

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

B
A

C B'

?

?

?

?

?

?

?

?

?

?

?

?

?

? ?
?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

??

?

X sg

X sg

X sg

X sg X sg

X ts

X ps
X ps

X u
X u

X rc
X rc

X rc

X rfX rf

AP
PR

OX
IM

AT
E A

XIS
 O

F
BL

AC
K 

HI
LL

S U
PL

IFT

X ns

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

OV
ER

TU
RN

ED
 SY

NC
LIN

E-
D 1

OV
ER

TU
RN

ED
 AN

TIC
LIN

E-
D 1

AN
TIF

OR
M-

D 2

AN
TIF

OR
M-

D 2

X ns

X rf
X sg

Q al Q al

X ps

Q t

Bit
ter

sw
ee

t C
ree

k

Cr
oo

ke
d C

ree
k

Wh
ite

tai
l G

ulc
h

Lin
d G

ulc
h

Sla
te 

Cr
ee

k

Sla
te 

Cr
ee

k

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
lva

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

-1,000

Ele
va

tio
n i

n f
ee

t a
bo

ve
 m

ea
n s

ea
 le

ve
l

C B C'

AN
TIF

OR
M-

D 2

SY
NF

OR
M-

D 2

A

X u
Early Proterozoic rocks (undifferentiated)  - Shown only in
cross section

X mg
Metagabbro - Grayish-green to greenish-black amphibolite and chloritic
amphibolite schist. Medium-grained ex cept where sheared or well foliated.
Composed of plagioclase, hornblende, biotite, and calcite. P rotolith is gabbro

Unconformity

X mm
Montana Mine Formation - Thin- to thick-bedded ferruginous
metachert unit containing rosettes of cummingtonite-grunerite, chlorite,
and minor garnet (Bayley, 1972). 207P b/206P b dating of zircon in an
interbedded felsic tuff gave an age of 1,884 +/- 29 Ma (R edden and others,
1990). Lithologically similar to the R ochford Formation (X rf)

Nahant Schist - Black graphitic slate and schist. Bedding inconspicuous.
Intertongues with the R apid Creek Greenstone (X rc) (Bayley, 1972). X nsc -
Ferruginous metachert. P rotolith of formation is carbonaceous black shale

Q af
Alluvial fan - U nconsolidated to loosely consolidated, clay to
boulder-size clasts deposited at the mouths of drainages

Q bi
Bog iron deposit - Consolidated, angular rock debris to boulder-size
cemented by iron-ox ides. Typically forms from seeps and springs
associated with sulphide-bearing rocks. Occurs approx imately 1.5 mi
(2.4 km) west of Castle P eak

X sg
X sgc

Tertiary Tg
Gravel deposit - U nconsolidated to loosely consolidated, angular to
rounded, clay to boulder-size clasts. Occurs approx imately 350-400 ft
(106.7-121.9 m) above present-day Castle Creek. Typically less than
10 ft (3.0 m) thick

Q tl
Talus deposit - Locally derived, unconsolidated, poorly sorted angular
rock debris deposited along steep slopes of resistant rock units. Typically
devoid of soil or vegetation

X ps

X ts
X tsc

X psc

X psc

X rc
X rcc

X ns
X nsc
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