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PLATE 1.-GEOLOGIC MAP OF THE HUMBUG SPIRES PRIMITIVE AREA, SILVER BOW COUNTY, MONTANA

GEOLOGY AND MINERAL RESOURCES OF THE HUMBUG SPIRES INSTANT
STUDY AREA, SILVER BOW COUNTY, MONTANA

Geology compiled by Smedes, 1979
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DESCRIPTION OF MAP UNITS
ALLUVIUM, COLLUVIUM, AND BOG DFPOSITS (HOLOCENE)
COLLUVIUM (HOLOCENE)
LANDSLIDE DEPOSITS (HOLOCFNE)
ALLUVIAL FAN (HOLOCENE)
TERRACE GRAVELS (PLEISTOCENE AMD TFRTIARY)--Includes sand, silt, and
gravel ("granite wash™) and thick deposits of bouldery rubble.
Log gravels on terraces commonly studded with wind-facetted
stones. In part may correlate with Td in west part of map area
BASALT (PLIOCENE(?)--Dark-reddish-brown, vesicular and amygdaloidal
flows and breccias. Seems to rest unconformably on Td
ALLUVIUM, COLLUVIUM, AND LACUSTRINE DEPOSITS (PLIOCENE AND MIOCENE)--
Intermontane basin deposits in NDivide Creek valley consisting of
large blocks, boulders, sand, silt, and clay. Volcanic ash in
separate beds and admixed in the other deposits
Neposits cemented by calcite
Breccia and conglomerate lens of probable mudflow origin
Ouartz latite; altered, light purple gray, strongly foliated; may
be intrusive or lava flow. Inlier exposed in small stream valley
surrounded by 0Oa; relations to Td uncertain
LOWLAND CREFK VOLCANICS (FOCENE)--Porphyritic quartz latite;
intrusive rocks probably related to second eruptive cycle of
Lowland Creek
MOOSF. CRFEK PLUTON (PALFOCENE and-or UPPER CRETACEOUS)
Aplite, alaskite, pegmatite, and related felsic rocks in dikes,

sheets, and irregular bodies that cut quartz monzonite and

granodiorite and locallv extend short distances into country rock

Leucocratic, fine-grained aquartz monzonite; dike cutting west edge

of xenolith-rich quartz monzonite
Medium- to coarse-grained, mostly leucocratic, porphyritic quartz
monzonite; phenocrysts of quartz and potassium feldspar

conspicuous; weathers to grus. Locally cut by small dikes and

irregular bodies of quartz porphyry
Medium- to fine-grained quartz monzonite and granodiorite that
contains abundant inclusions of diorite, probably of metavolcanic

origin. Probably older than TKq
MOOSETOWN PLUTON (PALFOCENE OR UPPER CRETACFO!S)--Medium-grained

biotite quartz monzonite. Small bodies east of the Moose Creek

pluton near Moose Town
GRANODIORITE OF RURTON PARK (PALFNCENE NR UPPFR CRETACFOUS)--Medfum-
grained, bluish-grav rock with poikilitic biotite phenocrysts in

northeastern part of map area. Body along northwest border of

Moose Creek pluton and small plugs that cut Precambrian rocks

south of the pluton tentatively correlated with granodiorite of

Burton Park

NIORITE (I'PPER CRETACFEOU'S)~-Fine- to medium-grained rock in dikes and
plugs

GABBRO (I"PPER CRFTACFO'"'S)--Fine- to coarse-grained, highlv
porphyvrytic rocks with large phenocrysts of pyvroxene

SYFMOGARRRO (U'PPER CRFTACFOUS)--Coarse-grained to very coarse grained

rock, some pegmatitic. Contains large poikilitic biotite

phenocryvsts
L4

FLKHORN MOI'NTAINS VOLCANICS (I"PPER CRETACEOUS)--Basaltic and

andesitic intrusive rocks

COLORADO FORMATION (UPPER CRETACEOUS)--Light-brown and light-gray
shale, siltstone, sandstone, and granule conglomerate; locally

crossbedded. Metamorphosed to hornfels in map area

KOOTFNAI FORMATION (LOWFR CRETACEOUS)--Gray to yellowish-brown

sandstone interbedded with red and green mudstone. Me tamorphosed

to hornfels and granofels in map area

Freshwater limestone near top of formation mapped locally as key
bed; probably correlative with “gastropod limestone" member

elsewhere. Metamorphosed to marble in map area

Chert-pebble conglomerate mapped locally as key beds

JURASSIC ROCKS--Maroon, brown, pale-orange, and gray sandstone,

siltstone, shale, and calcareous shale. Metamorphosed to

hornfels and granofels

DINWOODY FORMATION (LOWER TRIASSIC)--Gray to brown, thin bedded,
fossiliferous limestone and shale
PHOSPHORIA FORMATINN (PFRMIAN)--Sandstone, phesphatic sandstone and

shale, phosphorite, cherty siltstone, limestone, and shale

Correlated with

Ouartzite. Mapped locally as upper member.

Shedhorn Sandstone Member
OUADRANT FORMATION (PFNNSYLVANIAN)--Medium-grained, quartz-rich

sendstone. Metamorphosed to vitreous quartzite

AMSDEN FORMATION (PENNSYLVANIAN AND MISSISSIPPIAN)--Shale, siltstone,

and sandstone, commonlv calcareous. Metamorphosed to hornfels

MISSION CANYON LIMESTONE (MISSISSIPPIAN)-~-Massive to thick-bedded,

light-gray limestone. Metamorphosed to marble
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M1 LODGEPOLE LIMESTONE (MISSISSIPPIAN)--Medium- to thin-bedded, medium—
gray limestone. Metamorphosed to marble
THREE FORKS FORMATION (MISSISSIPPIAN AND DEVONIAN)--Shale, calcareous

shale, and thin limestone beds. M“etamorphosed to hornfels and

marble
nj JEFFERSON FORMATION (DEVONIAN)--Medium- to thin-bedded, dark-gray to

very dark gray dolomite. Metamorphosed to dolomite marble

Dém MAYWOOD AND RED LION FORMATIONS (DFVONIAN AND CAMBRIAN)--Thin-bedded
shale, calcareous shale, and dolomitic quartz sandstone

6pi PILGRIM DOLOMITFE (CAMBRIAN)--Medium-bedded, medium- to light-gray
dolomite; locallv oolitic. ™etamorphosed to dolomite marble

6pa PARK SHALF (CAMBRIAN)--Light- to moderate-brown, thin-bedded shale.
Metamorphosed to hornfels

&m MFACHER LIMESTONE (CAMBRIAN)--Medium-bedded, light-gray limestone.

Metamorphosed to marble
LY

6w WOLSEY FORMATION (CAMBRIAN)--Thin-bedded, greenish-gray to silvery,

bluish-gray shale. Metamorphosed to hornfels

6f FLATHEAD SANDSTONE (CAMBRIAN)--Clean, fine- to medium-grained,
May include

quartz-rich sandstone. Metamorphosed to quartzite.

some Precambrian quartzite at base

BELT SUPERGROUP (PROTEROZOIC Y):
Yh Helena Nolomite and Fmpire Formation (Proterozoic Y)--Helena
dolomite consists of thin-bedded, laminated to podded, dolomitic
clavstone; laminae are delicate and crenulated. Metamorphosed to

green and yellowish-gray calcsilicate hornfels in which primary

bedding structure is preserved. Empire Formation below is

variegated light-green, lavender, and gray, thin-bedded soft

shale, siltstone, and subordinate calcareous shale. Both
formations thin westward beneath an unconformity and pinch out in
sectfon 15 near edge of map

Ys Spokane and Grevson Formations (Proterozoic Y)--Thin-bedded, dark-
gray argillite and subordinate siltstone. Weathers rusty red and

has slaty to blocky jointing. Silty limestone marker bed and

zone that contains sideritic concretions shown locally in lower

part of unit
Yl lahood Formation (Proterozoic Y)--Intertongued, poorly sorted, and
crudelv bedded conglomerate and coarse-grained arkosic
sandstone. Thin-bedded and laminated sandstone, siltstone, and
paperv shale inWower part increase in thickness and abundance
traded bedding and intraformational slump structures

westward.

common. (lasts of gneiss and quartzite are as much as 50 m long

SYMBOLS

Inclusions of black granofels and hornfels in plutonic rocks
Tactite--Tncludes small bodies of various intrusive rocks
Southern limit of cordierite porphvroblasts in hornfelsed Spokane,

Grevson, and lahood Formations

Metalliferous quartz veins--Nashed where approximatelv located

Contact--Nashed where approximatelv located; dotted where concealed

-D-é?—.. Steep fault--NDashed where approximately located; queried where
inferred; dotted where concealed. T, upthrown side; D,
downthrown side; arrows indicate relative lateral movement

emseeameams [ineament--Plotted from aerial ohotographs. Tnterpreted as fault or
fracture zone

_\-:: Neo RV

T =Y 28 Sinkholes--NDeveloped in the Meagher Formation along a fault across

the upper part of Moose (reek in Malonev Park
LS
a- 0 7one of brecciated rock

—4AAS>TT

Anticline, showing direction of plunge

Syncline, showing direction of plunge

Ceneralized zone of tight intraformational folds, showing plunge

nverturned tight intraformational fold, showing direction of plunge

Strike and dip of beds

Strike and dip of overturned beds

Horizontal beds
Foliation in igneous rocks

Joints and sets of joints--Nouble box indicates vertical joint

Zone of gently dipping, slightlv arcuate, deuterically altered joints

Ouarrv
a | Mine shaft
@ Caved or flooded mine shaft
€ == Adit; tick mark indicates adit caved, flooded, or otherwise
inaccessible
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