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! EXPLANATION
The units are arranged to correspond in gen-
eral with the occurrence of the formation names
from west to east on the map. Juxtaposition of
formations does not imply precise stratigraphic
correlation.
All areas without color or pattern represent
rocks younger than Cambrian unless otherwise
designated.
Where a letter symbol is followed by (?) the
stratigraphic assignment is somewhat uncertain.
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. Border zone of Idaho batholith F 2
and associated rocks [
Granitic gneiss and sedimentary rocks, mainly g:l
of Belt age, impregnated with granitic material 20
( =
%
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§.§ Cambrian rocks, undifferentiated <
E E < Includes Red Lion formation, Dry Creek shale, g x
S = Hasmark formation, Pilgrim limestone, Stlver m
% 8 Hill formation, Park shale, Meagher limestone, <§(
= Wolsey shale, Flathead quartzite, and other s
= units. In a few places quartzite of Cambrian
age may be mapped with quartzite of Belt age
L and conversely )
o =
p€d
. Diabase, metagabbro, diorite, and related rocks
Primarily dark-gray, fine- to medium- grained
dikes and sills; dominantly mafic but contain
alkalic feldspar and micropegmatite in some
areas. The ages of these rocks, excluding those
associated with the Purcell lava in Glacier
National Park, have not been definitely estab-
blished and may range from Precambrian to
Cretaceous or Tertiary
2
Feldspathic quartzite of the Missoula group Pilcher quartzite - ) Clasite rocks of the Missoula group Greenhorn Mountain quartzite of Knopf
Pink, white, and purplish-red thick-bedded  Light-pink to dark-purplish-red coarse-grained Belt rocks provisionally assigned Dark-green-gray and maroon thick-bedded sili- Massive- to thin-bedded, cross-laminated quartz-
medium- to coarse-grained vitreous slightly slightly argillaceous vitreous quartzite, con- to the Missoula group ceous argillite and pink, thick-bedded medium.- ite; distinguished from overlying Paleozoic
feldspathic quartzite, locally crossbedded. spreuously A;’rossbledded. Mapped only in U?itsl dz;{'fer ;ast c}zbng w;st of morth-trending to coarse-grained arenaceous and pure quartz- rocks by abundance of clear microcline; west of
Mapped only in vicinity of Superior where it vicinity of Missoula ault along French Creek. ) ite with red and buff fine-grained calcareous Greenhorn Mountain relations between the
s in fault contact with underlying formations pEbm,, upper unit: white, pink, pale-bluish- sandstone and argillite. Includes Ahorn quartzites of Cambrian and Precambrian age
gray, med?,um- to coars‘e-yrq,med thick-bedded quartzite and Hoadley formation of Deiss. are unknown; mapped only in wvicinity of
cross—lamma{,ed quartzite with some dark-gray Distinguished in Saypo, Silvertip, Ovando and Helena. Equivalent beds may by mapped with
5 é’g‘:ﬁi] 'Ilua”‘ tzite; {eldslzat}nfc wletSt of fi zut'lt.d Coopers Lake quadrangles Cambrian rocks in some other localities
» lower unit west of fault: pink to deep-
rose-red thick-bedded cross-laminated medium-
—— to coarse-grained arkosic quartzite; a few beds
Libby formation of quartzite conglomerate mear base, west of
Light- to dark- and greenish-gray argillite, com- Sault; east of fault unit is maroon to brick-red,
monly sandy, locally sericitic and calcareous; green 'and gray. shalg, a,rg:Lllaceous and feld-
some gray sandstone, dark-gray oolitic magne- spathic quartzite with mpple_ ma'rks, mud
stam limestone, and a few beds of white dolomite qrac{c.s:, qnd cros§bedding. Distinguished only
with stromatolites. Along Kootenai River, in vicinity of Dillon. These rocks may grade
greenish-gray argillite with podlike argilla- northward into North Boulder group
ceous nodules; may contain some beds put in the Marsh shale
triped Peak tion in Idah : :
Stripe eak formation vn Idaho Red, purplish, light-green, thin-bedded impure
argillite, locally mottled, with interbedded
| dark-red quartzite that weathers blackish-red
Bouchard formation Garnet Range quartzite Carbonate rocks of the Missoula group and cross-laminated siltstone; mud cracks,
Olive-gray to olive-brown thin-bedded fine-  Greenish-gray quartzite with greenish- and dark- Dull gray crystalline dolomite, weathers tan, repn l.e mq,rks, and sa.lt anate upper part.
graimed micaceous quartzite and quartzose gray argillite, shale and sandy argillite, all interbedded with pale-maroon and green-gray, Distinguished only in general vicinity of
argillite with micaceous partings; some stro- micaceous; characteristically intricately folded fissile argillite that grades upward into calcar- Helena
matolites and black thin-bedded fissile shale; where mapped in Missoula area eous argillite and dolomitic marble; locally
weathers rusty brown to ql'we_ qro_Lb; mud, crac_ks Sinely oolitic with algal structures. Includes
common. Mapped only in vicinity of Superior Cayuse limestone of Clapp and Deiss. Distin-
guished in areas of Saypo, Silvertip, Ovando
and Coopers Lake quadrangles
Helena limestone
Bluish-gray and gray, thin- to thick-bedded,
oolitic, argillaceous limestone, locally dolomitic
and laminated; weathers buff and light gray;
Stiped Peak formation T LT L
Dark-red to purplish feldspathic sandstone and argillaceous shale. Distinguished onlz in
quartzite, locally shaly, with some interbedded vicinity of Helena
sandy shale and a few green argillite beds;
ripple marks, sun cracks, and crossbedding
common; stromatolites at places in carbonate
beds
Sloway formation McNamara argillite - Clastic rocks of the Missoula group
Green, red, purple, thin- to medium-thick-bedded  Reddish and greenish argillaceous siltstone and Pale-green and maroon thin-bedded siliceous
very fine- to fine-grained argillaceous quartz- argillite and some dark-greem thim-bedded argillite interbedded with ripple-marked argil-
ite, quartzose argillite, and argillite; contains chloritic quartzite; contains mud cracks, ripple lite and intercalated dolomitic and quartzitic
a few calcareous nodules; some pink or white marks, scour-and-fill structures, amd clay sandstone. Includes Miller Peak argillite of
< massive vitreous quartzite and thin beds of galls. Mapped only in vicinity of Missoula C{app .a'n,d Deiss. Distinguished in Saypo,
reddish-purple argillite in lower part; becomes Silvertip, Ovando, and Coopers Lake quad-
more argillaceous toward the top; crossbedding, rangles
Missoula group undifferentiated mud cracks, ripple marks, and scour-and-fill |
Chiefly red, green, purple, and gray {g’e atures common. Mapped only in vicinity of Empire shale
- 2 2 A 7 UPErLor
113 00100 fine- o conraegrained clas.tw Light- to dark-greenish-gray dense laminated
rocks, lt_)cally metamorphosed, with siliceous shale and argillite, with some red
subordinate amounts of carbon- shale near base, locally limy; some light-green,
15'00" 15'00" , ates. Includes all of the Belt reddish, and white fine-grained quartzite and
‘ series strat.zgraphwally higher sandstone; metamorphosed mear Marysville;
than the thick carbon_ate assem- gradational with Spokane shale below and
blage referred to the Piegan group Helena limestone above. Distinguished only in
= vicimity of Helena
p€pb
.Lupine quar’czitfa . ' Bonner quart.zite ’ : Purcell basalt Missoul.a group in and near Shepard formation Carbonate rocks 6f the Missoula group
Gray to dg'ra_msh—red;purp %f .J:me’ to medm};m ; Pink czz}_ssl;)e(éded S el:iisp at%lzg q.uartmte w:,ith v Dark-greenish-gray to purple al- Glacier National Park Impure dolomite, locally argilla -  Gray impure limestone; includes Upper Siyeh of
9 "izme th@)’btreogs 2 sl,)u dgb ;eouz :;;’;m;:)igh S e%’df’l G Z of T; J&T% i co;’resp ?f‘ 8 t; tered amygdaloidal effusive cal-  p€m, main body consists of purplish-red argil- ceous;weathers yellowish brown; ~ Clapp and Deiss in vicinity of Salmon Lake,
Jeldspa, Zlc a; c'rols sle o e ; ¥y g;" e m;% lind M ¢ a;lwr;z .‘”m.“.“’.:‘ . v cic basalt with pillow structure; lite with some yellow-green, pink, gray, and a few conglomeratic beds with McCabe Creek, and the Blackfoot River above
occlasw_nz t’:. 'I; u*rz; se ofaz;ﬁ Zie%;;s p Zar?zglté M‘f’p P (in giec QIDEGRGURIL R, weathers brown,; mapped innorth- white argillite beds. pebbles of lava, some quartzite, Bonner; Helena limestone of Clapp and Deiss
DEoDU ihene d LE8aIA ost part of Glacier National p€mg, green argillite. and locally, red and green ar - im Ovando and Coopers Lake quadrangle; and
within beds of moncalcareous quartzite charac- ernmost p f ) d . g Y, v ?
taristic. Mapusd ouly in vicintly of Sugsrier Park p€ma, quartzite, locally intercalated in the ar- gillite. Recognized only ‘in Gla - upper Siyeh or Wallace of Clapp im Swan
: pp gillite, is dominant in places near the top. cier National Park where it over- Range
R p€ml, lenses of gray limestone, locally argilla- lies Purcell basalt Z
ceous, with many stromatolite zones and molar <
o tooth structures. x
&a? p€ma, a discontinuous body of greenish calcar- m
Q eous argillite, transitional with limestones of T
< Piegan group at base. It may correspond to <
& basal part of Miller Peak argillite near Mis- 8
O : soula. Units are mapped only in vicinity of Spokane shale @
) fgt series : e Glacier National Park Red to : purple-red argillaceous, arenaceous o
undifferentiate o oulder group noncalcareous shale with a few green and gray
Sedimentary and metasedi- The dominantly coarse component of layers or zomes, some argillite, fine-grained
) mentary, primarily fine the Belt series; contains abundant sandstone, quartzite, and locally, buff, impure
’% phae [l grained clastic rocks and conglomerate and sandstome, limestone; grades into the Empire shale above
3 carbonate rocks with poorly sorted and rounded, and and the Greyson shale below. The name has
“é sowme coarse-grained largely feldspathic; siltstone and been ysed over a wide area in Montana, but in
p%m sandstone and conglom- calcareous beds are subordinate; a strict sense it can be used safely only in the
& ] erate promiment near includes equivalents of the Spokane vicinity of Helena
'% NATIONAL base and Greyson and perhaps also of
\&3 the Newland and Chamberlain
e formations. Thought to rest p€eg
48°00'00" P JZ b= 48°00'00" directly on pre-Belt complex of p€mp :
/<O Ay 1 , " v ¢
4 .33@ :’;Zt:‘g‘gﬁ)’;';e’;‘fzz aﬁagpgﬁzgg Spruce formation Miller Peak argillite Clastic rocks of the Missoula group Greyson shale
J ‘\9&"{*«. Range. Coarse-grained rocks Light- to dark-greenish-gray very fine grained — Reddish and greenish sandy laminated argillite Red argillite; includes Spokane quartzite of  Dark-gray, bluish-gray, greemish-gray, and
“;..‘ northwest of Dillon may belong to argillaceous laminated.quartzite, slightly cal- a'r%d argillaceous quartgzte, micaceous, locally Clapp and Deiss in Ovando and Coopers Lake brownish-gray argillaceous and g,rena’,ceous
) this group careous mear base; minor amounts of pale- slightly calca’reou;, l’{n":'h minor a”’;""ftzts 0£ quadrangles and red and green argillite band shale, locally fissile and sericitic, and a few
purplish-gray vitreous to subvitreous quartz- pale-red, tan, and light-gray quartzite an in Siyeh or Wallace of Clapp in Swan Range beds of argillite, fine- to coarse-grained sand-
) ite; mud cracks and ripple marks common. light-gray limestone; light-yellowish-brown stone, and black limestone; weathers rusty
i Mapped only in vicinity of Superior rind common on weathered surfaces; mud brown; local unconformity’ with Newland
z;‘:’f::;n mm{};;;’:&g;’;?tsﬁ&giﬁ;ﬁgrizchrzzf limestone marked by basal conglomerate; in
- = ber pCt:nh pale—redd’ish and greenish, some- g’fng" all,c grades into the Newland below and
’ | ) : ] . . .
3 _ what argillaceous quartzite with scattered thin inevicz,zzigln:fsgzll:nzbow’ Distinguished only
%’55 ! o beds of reddish-gray siliceous argillite.
. y $ L Mapped only in vicinity of Missoula
\ ¢
3 i~
S ptw
\Q Wallace formation Siyeh limestone Newland limestone
3 ’ Light- to dark-gray finely laminated a:rg'illite, Dusky-blvfe to greenish-gray somewhat dolomitic Dark-blue to dark-gray dense thinly and evenly
Q) commonly f:alca:reous or sandy; g:reemsh-g'ra’y an'd slightly argzllageous lw'v,esto'r%e; mo:stly bedded argillaceous and dolomitic limestone
40 N and brownish fine-grained quartzite and sa/(u%- thick-bedded or massive but with thin lamina- with some argillite; weathers buff; indistinct
4P %1 < stone; locally calcareous, light-gray dolomitic tions on fresh fractures; weathers orange and stromatolite laminations in places; alternating
T.24 N, \ | £ 1) ' ¥ l?t'mestone ‘t‘hat weathe'rﬁ brown, wzt.h stroM- brownish, loca‘lly oolitic; segregation structures beds of limestone and shale at top form transi-
Y o I lites and molar.tooth structures; (.md' ig té and stromatolites common tion zone with Greyson shale. Rocks locally
A s } ¥ legan group . gray to buff thinly laminated sericitic an metamorphosed near Philipsburg. Rocks that
[: Primarily carbonate rocks with some slightly calcareous shale. In Mineral Cou"nty tentatively have been called Newland mnear
| /Y argillite making up the Wallace, the rocks are metamorphosed to phyllztes, Logan are included in the North Boulder group
[ &\ / Q‘? Siyeh, and Newland formations, crystalline limestone and limy quartzite. Near
" \ §( = terms roughly synonymous. The Libby reddish beds near the top of the section
| L = geographic distribution of each I are probably equivalents of the Missoula group
‘ unit has been determined arbitrar-
= ily. The term Wallace is applied ‘
Q / wn general to rocks of the Piegan p€sr
45'00" o group from the Idaho boundary
= % T. 23N, eastward to 114°30". Siyeh lime- i 2 " .
T.23N. 5= stone is used in the vicinity of St Regis formation Grinnell formation
e g Glacier National Park and south Greenish-gray l_ammated e gdht‘? ?Mtﬁ enter- Red-purple, grayish-purple, and grayish-blue-
~_ ¢ to the Swan Range. Newland bedded purplish quartzitic argillite is found ; d feld Wi ; d
: ! ; . green micaceous and feldspathic quartzite an
3 limestone is used south of the south of a northwest-trending major fault zone quartzitic argillite, locally coarse grained;
i N Swan Range and east of 114°30". south of the St. Regis River; interbedded green- ripple marks void oracke, and intraforma-’
= = In all other areas the group desig- 1sh-gray and purplish-gray argillite and fine- tiomidl c(mglow;,erate aaminen. I the northar
> g nation has been retained © graimed quartzite are found north of the fault Swan Range a transition zone at the top, p€cg —
= K ;ngétt 1‘:‘:;2& V%ﬁf;g“}g:ﬂ:g%g’:;e’z? ;gath’:)e ;(_mta:r:is grqﬁish-blw;-'green calcareous argil- I g ﬁgﬂ i
g Mapped only in vicinity of St. Regis e TG YSEEN e L
=\ S = Grinnell and Appekunny
T.22N. A\ T 220N formations
A= } 4 Mapped together in small area
= — Appekunny formation northeast of Ovando
) & < Revett quartzite Gray to black thick-bedded siliceous argillite with
= =) e L | Wh’ité:‘ pure rather thick-bedded quartzite, locally varying amounts of carbonate rock, quartzite,
= J’y' Ravalli group sericitic; mapped separately only along Idaho and slate; ripple marks, mud cracks, and
i “ A diverse assemblage of rocks whick border mtrc_vformatzqnle conglomerate common; weath-
\ in Montana has been subdivided > ers in lavge joint blocks
| i a few places only. Near Idaho { ‘
= the rocks are assigned to the R vteite gnd B k £ t
\ Burke, Revett, and St: Regis for- = | evett qua ite and Burke forma on
=\ = mations. South of Missoula and Biuirke formation undifferentiated
T ZTN : NG T. 21N in Glacier National Park the 5 3 sk " Greenish-gray fine-grained quartzite south of a Altyn limestone
- =, group includes the Appekunny Lfg - pviip,. U R, MG AR NS SEREAR IR magor fault zome which lies south of the St. Vo Ut asag doloniie ond Rt inints
= ( — ~ Fformation below and the Grinnell quartzite and siliceous shale; sun cracks and Regis River; light-colared thick-bedded vitre- ery light gray dolomite and dolomitic limestone, Dark-gray to black siliceous shale, locally arena-
== = Formation at the top with the Altyn ripple marks common; mapped separately only _J o G artzit’ ¢ north of the fault zome. The lofguy s;;l}ceous anc_i 3“”_7'd?/ with af_e'w beds of ceous; some calcareous shale in transition zone
limescone at the base. The Altyn ~ along the Idaho border Revett and Burke formations are mapped to- JIST Rl dlariiie, Tiae elitemol Son- with Newland limestone above. Shown only in
‘ ; glomerate, and green argillite. Dolomite weath- little Belt M % ) )
and. Frore s Wl Neihartina St. R LOiE Y ? 2 1ttle Belt Mountains region. Rocks tentatively
, , Ji s Y gether only mear St. Regis
’ ‘ ers distinctive grayish orange. Stromatolites . 9
| T prove to be older tham the type g called Chamberlain near Logan are included
S Ravalli occur qt several horizons. May be older than in the North Boulder group
/ ava Rawvalli group of Western Montana and Idaho.
\ Mapped only in Glacier National Park
30N0a' % 30/00"
T.20N. = Prichard formation Pink + h'tNe1hart quar.tzn;e e
- Dark- to medium-gray laminated argillite and i s ol e ol o 4
stliceous argillite, locally sandy interbedded q::;:ff;}ie ;'nliocfz‘zlelgumz;a‘ieoys’ o Mtetrbel‘\ifde 5
with gray fine-grained quartzite and brownish g\’e@'hart the f .«;§ o IL;" DDA DT, Roe(;'cr
sandstone; locally metamorphosed to quartz- B Phili; s:m?fm::fysd?)z&?;ﬁ; i eclaf
;Z’re':;gte phyllite and micaceous schist and ted with the Neihart are mapped with the
/ pCmi Z Prichard. Relations to rocks of the Ravalli
§ p L group farther west not known
s
0;,‘?;
T.19N. 2o\ Pre-Belt gneiss, schist, and related rocks
—\_ Comprises all rocks older than the Belt series.
= = These include the Cherry Creek group, consist-
- ing of interlaminated gneiss, schist, marble,
and quartzite; and the Pony series of Tansley
and others, consisting of gneiss and schist of
both sedimentary and igneous origin. Recent
B work has resulted in the recognition of small
¥ 4 masses of granitic and injected rocks now re-
o> garded as intrusions of Cretaceous or Terti-
& ary age )
T.18 N. '
= N
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