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- - : e rer B S~ o N Y i g ‘ ! BANDED UPPER ZONE OF THE STILLWATER COMPLEX (PRECAM-
: > e = y : 7 ‘ j N/ 3 . . - e b TR A\\_: ' ~\ij~\ :‘;.Jﬂ\{ : P ;"! f’h;\{\‘:‘/f//"j, j CORRELATION OF MAP UNIVTS BRIAN W)--Total thickness 4,000 m (west of area
4 ' N ' /’(’(! / B ; : ' — —— 775 J /’/ N — \ ; R 1 . : : / N [y N0 L OSSR s S A== </ ) | //;f' ’/“';' it of this map) to °1,300 m (east end of mapped
: : : - T A \ s 2 ‘ ' : : & : S " & { ; area)
’ < v = ) : Qal | Qaf Qt } ggli: Wua Upper anorthosite member--Largely plagioclase
; : A : \ : i cunulate. Postcumulus pyroxene occurs locally.
R b:{(};:‘ - . =k ‘ ' o (@, b o Qlu Pleis— (QUATERNARY Thickness 0 to ~:200 B :
estone ‘ ’ | tocene Wug Upper gabbro member--Principally plagioclase- ,
= Qg clinopyroxene-orthopytexene cumulate. A promi-
nent plagioclase cumulate, present 100-200 m
*i } LOWER TERTIARY above the base, is well exposed along the road
R }PALEOZOIC Wl’.lic)l travcrqcf" .a.ci:rque 1 km cas,t of Picket
Pin Mountain. Thickness 0 to 4300 m
Unconformit Upper mixed member--Plagioclase-olivine cumulate
Y with sparse interlayers of olivine cumulate
erb Bl and plagioclase cumulate. A plagioclase ortho-
X .Y,X’OF?VV pyroxene cumulate 2-3 m thick is present along
gqd | gm the base. Thickness 0 to ~85 m
g = 3 Wma Middle anorthosite member--Plagioclase cumulate
Wua with minor postecumulus pyroxene. Clinopyroxene
olkocrysts occur locally. Thickness 0 to %§60 m
VVUg Wmm Middle mixed member--Alternating plagioclase cumu-
a Woum late and plagioclase-olivine cumulate, apparent-
X = ly forming three cycles. Thickness 0 to 400 m
o '3 Wma Wmg Middle gabbreo member--Plagioclase-two pyroxene
a : cumulate and plagioclase-olivine cumulate.
5 LJ Wmm Locally present, as on the eastern part of the
E g : ridge between Picket Pin Creek and Iron Creek,
i v a VVnhg is four-phase rock: plagioclase-orthopyroxene-
v 1 pRECA\z‘BR‘AN clinopyroxene-olivine ecumulate. Near and to
& -8 Wim , } the west of Picket Pih Mountain, a distinctive
ﬂ o Wila feature of the member is augen-like segregations
@ g of plagioclase cumulate elongated parallel to
2 11] Wig regional foliation. Thickness 0 to ~150 m
: B Wlm Lower mixed member--Plagioclase-olivine cumulate
f - Wwn with interbeds of plagioclase cumulate. Thick-
el i J% : - ness 0 to ~120 m
,zf ; 233 Wub Wla Lower anorthosite member--Plagioclase cumulate
!& §§ tfﬁo with 0-25 percent postcumulus clinepyroxene.
163%2% | o &8 Wp Oikocrysts of elinopyroxene occur throughout
ECDEi \ | a_¢ { W b < _ the member. Thickness O to %480 n
‘§§§ { . % s o : Wlg Lower gabbro member--Chiefly plagioclase-two
1355 i gfyvﬁﬁw‘;g 2 W h VVP\q pyroxene cumulate, generally with clinopyroxene
_ . ‘ o : y b YU e / j = i ; 4 more abundant than orthopyroxene, but locally
: TG T - 7 : \ e ; / : ' | . d . | Wem with more ortho than cline. Near the middle of
. > — =\ ~/ member a few meters of plagioclasc-olivine cum-
» ulate and olivine cumulate overlain by plagio-
j clase cumulate are exposed along the road to
Mountain View mine. In the upper part of the
member plagioclase cumulate is abundant; there,
"inch-scale" layered rocks, defined mostly by
flattened oikocrysts of clinopyroxene occur.
Thickness 0 to 550 m
450253 Wwn Norite member--Divisable into three mappable
S units but not done so here because of space
limitations at 1:24,000 scale, and because of
- structural complications due to faulting paral-
; lel to layering. Upper unit consists mostly
of plaqioclése—orthopyroxone cumulate which is
transitional to plagioclase-two pyroxene cumu-
; late near the top. Upper unit 250 m. Middle
i unit consists of a thick sequence of plagio-
f clase-two pyroxene cumulate overlain by inter-
E bedded p]aqioclase—orthopyroxen& cumulate,
g plagioclase-olivine cumulate (including pegma-
! todd elivine cumulate), and plagioclase cumu-
late. The pegmatoid olivine cumulate and
DESCRIPTION OF MAP UNITS ) immediately overlying plagioclase cumulate
| contain sulfides, chiefly Eyrrhotite and pent- -
Qal ALLUVIUM (HOLOCENE)-~Chiefly silt, sand, and gravel. landite, and include minerals of palladium and .
own ly in the valleys of the Stillwater platinum. Middle unit 100 m. Lower unit con--
" i?zzl Z:éythe Wost yorki sists of plagioclase-orthopyroxene cumulate
Qaf ALLUVIAL FAN DEPOSITS (HOLOCENE)--Sand, gravel, and with prominent interbeds of plagioclase cumu-
: boulders at the mouths of gulches tributary to late and minor intercalations of plagioclase-
the Stillwater River, West Fork, and Picket Pin two pyroxene cumulate. Lower unit v400 m thick
Creek
th TALUS DEPOSITS (HOLOCENE)--Accumulations of angular ULTRAMAFIC ZONE OF THE STILLWATER COMPLEX (PRECAM-
| blocks of debris derived from nearby bedrock BRIAN W)--Distinguished from banded upper zone
% outerops on steep walls of the valleys of West by absence of cumulus plagioclase. Total thick-
? Fork and Picket Pin Creck ness %1,350 m :
i%ﬂ COLLUVIUM (PLEISTOCENE)--8lope-wash deposits Wub Bronzitite membcr~—Uwpcr.Qrthopyrogene (bronzite)
o1l LANDSLIDE DEPOSITS (PLEISTOCENE)--Two types identi- cumulate of ultramafic ‘Sone. Thiekness 350 m
f fied Wp Peridotite member--Consists of c¥clie anite of
| Unbroken--As a large block of rock which has slid olivine_cumulate, olivin@—orthgpvroxoné cumulate,
t with little apparent disruption, but with the and orthepyroxenc¢ cumulate: thin chromite cumu-
formation of pressure ridges normal to directien lates are present. Crosgseutting dunite and
of flow. An unbroken landslide on the left side harzburgite occur Locally. Thickness V1,000 m
;; ;i&t Fork wvalley is 3 km leng, az much as Wh BASAL ZONE OF THE STILLWATER COMPLEX (PRECAMBRIAN W)
1.6 km wide, and has a difference of elevation : ~-Basal norite and basal orthopyroxene cumulate
of 740 m from head to toe with post-cumulus plagioclase. Thickness ~170 m
| Broken--As in unstratified heterogencous mixtures Wh HORNFELS (PRECAMBRIAN W)--Includes metaquartzite
: of soil, glacial debris, and angular rock frag- and iron-formation
ments. Two major landslides on the left side Whag Mixed hornfels and quartz monzonite
| of the main Stillwater River valley have 9nbrc— : Wrm  RFEGTONALLY MPTAMORPHOSED ROCKS (PRECAMBRIAN W) --
| ken cores and broken edges. Where landslides Granitic gneiss, biotite schist, amphibolitic
* have concealed the contact between the uit$a- e s5d bietite gneiss
mafiec and banded upper zones, the symbols for y
| the concealed units are in parentheses
O]@ LANDSLIDE DEPOSIT (PLEISTOCENE) ~-Broken landslide
? compesed of debris from the ultramafic zone of
the Stillwater Complex which has slid over the
. ’ banded upper zoene
897 . X, : i i SN 275N —AKYY) AT ar o o W by P = gt | GLACIAL DEPOSITS (PLEISTOCENE)--Mostly ti11. In
/ A { SO AE T 1 e XN T ' e / pica ); S o L 7 Ve L | / : Iron Creek valley includes a large swamp depos- £ Bl
V/‘ ‘/fi. s ) ! ! 4 A A : ' ' ! it. Where driliing has shown that limestone, BRSPS RON g
7 8970 /3 | o e P s sl o s
i e o L shale, or sandstone bedrock underlie the Bidl, Sl Somie T e Dt LU IR S
the aymbel (Pz) {in parentheses) is shown: where g
Stillwater rocks directly underlie the 57 o ) = aTRIEE AND DIP OF SEDIMENTARY BEDS
NN N i o the appropriate symhol is shown in parentheses “f~ STRIKE OF VERTICAL SEDIMENTARY BEDS
: tﬂ\& :;”,r S e Y T | INTRUSIVE PURPUYRY (THRT;ARY}~—AnﬁQS}tO pcryhyry’ s A .
/ nyfvfjﬁﬁiéﬁ e 2§\ = 2 , composed of very small (<1 mm) pnenoc§ysts of STRIKE AND DIP OF CUMULATE LAYERS
5.7?2243:\\*23,);1 SRS | PRSI aL, Fepaite, and Meweblends An V55 STRIKE AND DIP OF OVERTURNED CUMULATE LAYERS
¥ fg?“ ek Y aphanite qroundmgs;n‘r ; : 5 u AR o ~ %%
‘ Pz SEDIMENTARY ROCKS (PALEOZOIC)--Limesteone and minor - STRIKE OF VERTICAL CUMULATE LAYERS
: g g gandﬁtéuo o e : “¥T°° HIGH-ANGLE FAULT--Dotted where concealed; ball and
mi | MAFIC INTRUSIVE ROCKS (PRECAMBRIAN Y, ¥, OR W)-- L o e 83
: Dikes and pc bly sdills of basaltic composi- bar on downthrdwn side of some faults
tion ¢ e’ THRUST FAULT--Dotted where concealed; sawteeth on
gyii QUARTZ DIORITE (PRECAMBRIAN W)--A small cupola and ; Upper pante
gseveral apopheses that intrude the banded upper —<  ADFT
zone of the Stillyatcr Compicx about 1.3 km ]; CUARRY
south of Picket [Pin Meuntain o :
om QUARTZ MONZONITE (PRECAMBRIAN W)--A large stock and oy PAVED HIGHWAY
its apopheses that intrude the lower part ?f = [GRAVEL ROAD
the Stillwater Complex as well as metamorphic e
rocks #77S= PRIMITIVE ROAD
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: Banded upper zone mapped in 1978; includes Wn-wWuk
“Bas¢ from U9, CHE. Wood, '

1939, and Mt, Douglas, 1940, 1:62,500

conptact. Ultramafic and basal zones and metamor-.

5 phic rocks generalized from Page, Norman J., and
SCALE 1.24 000 s Nockleberg, W. J., 1974, Geologic map of the
A, el Stillwater Complex, Montana: U.S. Geological
R : o e - G e : o Survey Miscellaneous Investigations Map 1-797,
: ; ) : ~-13K&O@ﬁmﬁs - . ot . sheets 2, 3. Ties to Carlson, Robert R., and
Atfi;;;;;fiz:ﬁﬁA;;;ﬁft%' s i . HWM?#WFA & o Sl » ' : Segerstrom, Kenneth, 1978, Preliminary geologic
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map of the East Boulder sector of the Stillwater
Complex, Sweet Grass County, Mentanma: U.S. Geo-
logical Survey Open-file Report 78-704.
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