UNITED STATES DEPARTMENT OF THE INTERIOR BULLETIN 1081

GEOLOGICAL SURVEY PLATE 3 .,
109°30 25 R. 18 E. \ 0! RI9E L e I 1p8 }lg’ols,
48°15" pormey T = : v ; & : SRR = / : ’ = EXPLANATION
=
Qal
= -
$ - Alluvium Niobrara shale and Carlile shale equivalents
é Gravel, sand, silt, and clay in valleys and undrained depressions; > About 850 feet of dark-gray to black shale with massive and septarian,
deposited by streams and slope runoff; locally, includes rubble and mud [ ovoid and discoid limestone concretions and subordinate sandstone,
of colluvium and landslides; mot mapped along minor tributaries; < limestone, and bentonite beds; uppermost 600 feet is equivalent to
- maximum thickness about 10 feet zZ Niobrara shale, characterized by dark-gray papery shale, many
~ 14 bentonite beds, &s much as 18 inches thick, thin sandstone beds, thin
T ! Qt y E limestone beds, limestone concretions, and diagnostic marine fossils;
29 - g < bqsal 250 feet probably equivalqn.t to Carlile shale, characterized by black
N N =) silty and sandy hard nonfossiliferous shale, absence of bentonite beds,
i ' 2 Terrace gravel a and red-brown to yellow-brown ferruginous concretions near base that
§ P . weather out as clay ironstone fragments (lower red-chip zone of Reeves)
8- Poorly sorted sandy and bouldery gravel of local origin, deposited by
B streams at different levels during early Pleistocene time; highest level §
n’% is about 120 feet above present flood plains; maximum thickness about S
20 fee.t. Alom! Cow Creek, in southeastern part of quadrangle, deposits %
§ g)t-; differentiated as high terrace gravels, Qtg,, and low terrace gravels, J 6 < Greenhorn limestone equivalent
~ = 5 Blue-gray thin-bedded silty and sandy limestone and calcareous and non-
| o~ § calcareous shale; limestone beds more abundant in upper and lower
Tre =~ S parts of unit and break characteristically into rock slabs and plates at
= E outcrops; diagnostic marine fossils, particularly Inoceramus labiatus
] Pediment gravel 4 < and fish scales; when struck with hammer, rock has sonorous ring
Y i ) = and pronounced fetid odor; weathered faces coated with orange lichen
§ Poorly sorted boulder gravel of local origin,deposited as slope wash and I= ths; thickness 20-40 feet;
/ v L x growths; thickness et,
R, by streams on bench surfaces in mountains and along mountain border w
in southeastern part of quadrangle; represents high pediment surface =
about 200 feet above present flood plains; probably developed in late
L Pliocene time; maximum thickness about 20 feet J
UNCONFORMITY
i ~ A 9 Belle Fourche shale equivalent
\ Tps -g Dark-gray to black marine shale, with subordinate sandstone and ben-
] o { tonite beds and scarce limestone concretions in upper part; locally con-
A 3 . = tains a well-defined unit 4-10 feet thick about 150 feet below base of
Porphyritic potassic syenite 8 Greenhorn limestone equivalent composed of mudstone, arkosic grit,
Light-gray, greenish-gray, and light-green coarsely porphyritic massive - 236 and chert-pebble sandstone; thickness about 200 feet
dike rock characterized by large phenocrysts of zoned sanidine and ~
small prisms of green aegirite in a fine-grained matriz; generally dis-
plays planar fabric; as mapped, includes several subsilicic-alkalic to
silicic-alkalic varieties; forms prominent dikes in northern part of 1 1
quadrangle Mowry shale equivalent
Fat Thin-bedded and laminated shale, brittle siliceous shale, and very fine-
";ITW /4 grained sandstone; gray on fresh outcrops but grayish white to bluish
e+ " white on weathered surfaces; some parting slabs contain abundant fish
. ) scales as much as 3 inches across but most less than half an inch across;
Porphyritic latite : thickness about 75 feet
Light- to dark-gray, greenish-gray, brownish-gray, light-brown, and tan
JSine-grained commonly porphyritic massive intrusive rock forming
stocks, plugs, dikes, and sills; essential minerals sanidine and plagio-
clase (oligoclase to andesine) occuxring as phenocrysts and in Sine- v \ . ‘
grained groundmass; rock commonly contains inclusions of .geveml Neweastle sandstone and Skull Creek shale equivalents
types of Pr ecambria'{z ba‘“mt 'roc_k; p rizwipally quar!tz latite and About 300 feet of nonfossiliferous black shale, sandstone, and subordinate
.lr‘;’tite" probable chemzlcal gmg mf;‘z_cswe :gm?{alent of fe :lswﬂo % Focis, bentonite; upper 100-200 feet is equivalent to Newcastle sandstone,
v; represents several episodes of irruption in magmatic sequence characterized by many thin beds of glauconitic sandstone (iron-stained
§ on weathered surfaces) and mudstone; basal 100 feet is equivalent to
§ Skull Creek shale, characterized by blaclc. hard silty and sandy shale
§ J similar lithologically to Carlile shale equivalent
Syenite 2 : .\\\\ 3
Light- to dark-gray, greenish-gray, purplish-gray, and white fine- to §
coarse-grained porphyritic massive intrusive rock occurring in stocks '3 . )
I()Lrin:‘,i' pluglz in 'cﬁllza?zic ﬁ;;zléié ez;wen(;ial minerals sanidine, augite, and Fall River sandstone equivalent
otute; planar fabric well develope Black shale, dark-gray mudstone, gray sandstone, and chert-pebble beds;
et a sandy and muddy unit, locally containing abundant chert pebbles as
;& 'Ijsk i /( much as an inch across, characterizes the top 25-50 feet; rare phosphatic
RegE RN Tsh nodules in black shale in basal 25 feet; rare fossil prints of Inoceramus
L bellevuensis in thin sandstone beds of lower part; sandy worm trails
Shonkinitic rocks L and ripple marks locally abundant; thickness about 200 feet
Dark-gray to black fine- to coarse-grained locally porphyritic massive R R
imtrusive rocks forming stocks, plugs, dikes, and sills; as mapped, Kk
14 v includes mafic syenite; essential minerals sanidine, augite, and biotite; A :
28 28 some varieties contain nepheline and euhedral analcime; sanidine com- ) »
i N. monly encloses other minerals poikilitically; chemical and intrusive Kootenai formation
equivalent of mafic flow rocks, Tmv; represent several episodes of White to light-gray arkosic sandstone, variegated siltstone and shale, and
irruption in magmatic sequence dark-gray limestone beds and lenses; lower part contains thin beds of
carbonaceous shale and lenticular sandstone that weathers oramge
brown; reddish-gray and greenish-gray shale dominant in upper part;
Felsic flow rocks
Light-gray, brownish-gray, and yellowish-gray commonly massive or
rarely vesicular flows and flow-breccia layers; as mapped, includes - 5
some sills, dikes, plugs, and irregular intrusive bodies indistinguishable Swift formation
1c g0 Sfrom and merging with flow units; petrographic types principally o Brown to brownish-gray thi{t-bedded ’.:a,indsto;,e _lttn;d dalrk—gl';ay to
quartz latite but include some latite and trachyte; rocks commonly . greenish-gray marine noncalcareous shale and siltstone; locally con-
po:rphy'ritic and ch_aracterized by ph_enocrz./stg of sanidine, plangoclase g = tains ti.n'n conglomerate compqsed oj: Jfossil fragments, principally of
(oligoclase to andesine), and prismatic augite in altered fine-grained to g bele’mmtes;. upper part contains .thm beds of papery carbonaceous
glassy groundmass; interlayered with mafic flow rocks and mafic pyro- S < a < shale, possibly of Morrison age; thickness about 160 feet
clastic rocks throughout the volcanic pile; generally characterized by = o4
presence of wide variety of inclusions of Precambrian basement rock; § 'E
aggregate thickness probably exceeds 5,000 feet; extruded from plugs and <)
dikes during several differemt episodes of eruptiom; most varieties
chemical equivalent of intrusive porphyritic latite, T|p Rierdon formation
S g Light-gray, brownish-gray, and bluish-gray thin-bedded calcareous shale
S and light-brown to brownish-gray dense limestone; locally fossiliferous;
9 : incompletely exposed in this quadrangle; mazimum thickness about
:§ = — 200feet

Felsic pyroclastic rocks

Light-gray, brownish-gray, yellowish-brown, greenish-gray and varie-
gated breccias, tuff-breccias, tuffs, agglomerate, mudflows, and asso-
ciated volcanic sediments (samdstone, conglomerate, shale, mudstone)
interlayered with mafic and felsic flows and flow-breccias at several
different stratigraphic horizoms in volcanic pile; composed chiefly of
Sragments of felsic volcanic rocks (latite, quartz latite) but locally con-
tains fragments of mafic wvolcanic rocks and many inclusions of Contact
Precambrian basement rock; unit predominantly breccia, tuff-breccia, Dashed where inferred; dotted where concealed
and agglomerate containing blocks as much as 6 feet in diameter; vol-
canic sediments locally well -stratified and contain plant fossils

TERTIARY

indicating middle FEocene age; total aggregate thickness probably 75
exceeds 1,500 feet U A 2
= D :
Fault, showing dip
. Dashed where inferred; dotted where concealed; queried where doubtful.
Mafic flow rocks U, upthrown side; D, downthrown side

Flows gnd Sflow-breccia layers of vesicular highly altered and oxidized

Teddzsh-gray or purplish-red to dark-gray rock alternating with

w:regula'r lenticular masses of dark-gray to black massive rock; indi- i

vidual flows and flow-breccia layers irregular or tabular in form and v T

commonly of wide areal extent; unit probably contains some dikes, sills, o

and plugs which cannot be distinguished from flow rocks; as mapped, Anticline

includes several subsilicic-alkalic varieties such as mafic phonolite,
mafic analcime phonolite, mafic pseudoleucite phonolite, mafic latite,
and mafic trachyte; analcime-rich varieties abundant; rocks commonly
fine grained, but one or more minerals generally present as phenocrysts;

Showing trace of axial.plane. Dashed where approximately located

interlayered with felsic volcanic rocks but easily distinguished in field i e
from these rocks by darker color and mineral composition if unaltered t
and by zeolitic minerals if altered; aggregate thickness about 15,000 Syncline
Jeet; extruded from dikes and plugs; chemical equivalent of Shonkinitic Showing trace of axial plane. Dashed where approzimately located
rocks Tsh ng » .
25
Tmvp e
Strike and dip of beds and lava flows
Mafic pyroclastic rocks
Light- to dark-gray, dark-green and black, and red to purplish breccias, ==

tuff-breccias, tuffs, and associated clastic volcanic sediments inter-
layered with mafic and felsic flow rocks at several stratigraphic
horizons in the volcanic pile; composed chiefly of fragments of mafic
volcamnic rocks but locally contains abundant fragments of felsic vol- @
canic rocks and inclusions of Precambrian basement rocks; uwnit pre-
dominantly tuff-breccia containing blocks as much as 3 feet in diameter;
volcanic sediments (sandstone, conglomerate, mudstone) locally well-

Approximate strike and dip of beds and lava flows

Horizontal attitude of beds and lava flows

stratified and contain plant fossils indicating a middle Eocene age; _A’_O
mazximum thickness of pyroclastic sequence in extreme southern part of ; i .
quadrangle about 2,000 feet; aggregate thickness in volcanic pile prob- Strike and dip of foliation
ably exceeds 4,000 feet

ANGULAR UNCONFORMITY S

Strike of vertical foliation
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7 Wasatch formation equivalent Prospect pit

Variegated beds of siltstone, crossbedded sandstone, and bentonitic mud-
stone and claystone; channel-conglomerate lenses in upper part;
pebbles and cobbles in conglomerate characteristically crushed and
Jractured and recemented; pebbles and cobbles composed essentially of
quartzite from Precombrian Belt series, Cretaceous porphyritic volcanic
rocks, including welded tuff, and limestone of Paleozoic age; early
Eocene age indicated by fossil teeth and plant fossils; about 300 feet

L exposed in this quadrangle

§ Fort Union formation

,§ 1 Yellowish-gray and grayish-brown thick-bedded ledge-forming sandstone;
E light-gray thin-bedded sandstone; greenish-gray siltstone and sandy
N. shale; bentonitic siltstone; carbonaceous shale; and minable coal beds;
Paleocene age indicated by abundant fossil flora; maximum thickness
about 1,300 feet but only partial sections exposed in this quadrangle J

Jaer

Hell Creek formation

Light-gray to greenish-gray siltstone and claystone, calcareous in upper
part; and light-gray sandstone, ledge forming in lower part; beds of
carbonaceous shale and of black to brownish-gray carbonaceous benton-
itic claystone in lower part; brownish-gray calcareous silty limestone
concretionary beds as much as 2 feet thick in upper part, weathering
to reddish gray; many outcrop areas strewn with abundant concretion-
ary nubbles as much as 3 inches in diameter; vertebrate bone fragments
and fossil plants rare, thickness about 425 feet but only partial
sections exposed in this quadrangle

Fox Hills sandstone

Light-gray thin- and thick-bedded sandstone, weathering to yellowish
orange; lower part forms ledges and contains discoid calcareous sand-
stome concretions as much as 5 feet thick that weather to dark reddish
brown; light-gray cannonball concretions in upper part; light-gray
shale partings in lower part; thickness about 75 feet

Bearpaw shale

Dark-gray fissile shale, Light-gray gypsiferous clay, thin bentonite beds,
and numerous ovoid massive and septarian gray limestone concretions
containing diagnostic marine invertebrate fossils, principally Baculites
compressus; on steep slopes commonly forms slump and landslide
topography; develops poorly drained, alkali-rich gumbo soil; weathered
surfaces characterized by abundant gypsum crystals; uppermost part
locally sandy; maximum thickness about 1,200 feet

Judith River formation

Light-gray sandstone, light-gray siltstone and gypsiferous claystone,
reddish-brown lignite beds and carbonaceous shale, and lenses of dark-
brown crossbedded concretionary sandstone; oyster-shell beds and
minable lignite extensive in upper part; thick-bedded, ledge-forming
sandstone in lower part; ovoid calcareous sandstone concretions weather-
ing to orange brown characteristic throughout formation; thickness
ranges from 550 to 650 feet
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CRETACEOUS

Upper Cretaceous

Montana group

Claggett shale

Brownish-black fissile shale, light-gray gypsiferous clay, thin bentonite
beds, and numerous ovoid yellow-brown septarian limestone concretions
containing diagnostic marine invertebrate fossils, principally two
species of Baculites; basal part characterized by multiple bentonite
beds; top characterized by fossiliferous sandy and silty beds; develops
poorly drained alkali-rich gumbo soil; forms slump and landslide
topography; maximum thickness about 500 feet, but thinner in struc-
turally disturbed areas

Eagle sandstone

Light-gray thick- and thin-bedded samdstone, thin-bedded shale and silt-
stone, and thin carbonaceous mudstone; lower part (Virgelle sandstone
member) is massive bluff-forming sandstone as much as 80 feet thick
and is excellent aquifer; in places top of formation contains one or more
chert-pebble conglomerate beds as much as a foot thick; thickness about

L 275 feet

Thin-bedded light-gray sandstone, blue-black mudstone, black shale, thin
lenses of concretionary limestone with diagnostic marine fossils; forms
“transition beds” between Eagle sandstone and Niobrara shale equiv-
alent; thickness ranges from 200 to 300 feet

Colorado shale
A

48;83’%0 ' 17 E - - o . | ' : - 25/ e R.18 E ‘ a i - g ' g v - o' R.19 E. . 109°15’
Base from U. S. Geological Survey map of \?V?ql!?%’yegzrgmaiiggzn;; %\.’GGSE?::tdtiBa%d
Maddux quadrangle, Montana Hearn, Jr., ‘J. E. Case, E. J. Olsen' D: J:

Milton, and K. G. Books, 1954-55

A BEND IN SECTION A’

J Kbf Kns
Knc K& | Km a

I

Kfr

Tiv Tmv

e T oo T
T e e A
"g":'-"l;.g;?"’ ”'."'/. ":'-;.’;Z"j.”{’— 7 j: & {"":?'—';5”[

rods
i

TRUE NORTH

L= ’
— : 3000 APPROXIMATE MEAN
DECLINATION, 1960

Sawtooth formation of Jurassic age, Jsa
Madison limestone of Mississippian age, Cm

BEND IN SECTION Bl

000"

4000’

000"
INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D. €. MR 2579

GEOLOGIC MAP AND SECTIONS OF THE MADDUX QUADRANGLE, BLAINE COUNTY, MONTANA

SCALE 1:31 680

1 0 1 2 3 MILES

T =i T T ; r T ,
[ I { I { F { F =

CONTOUR -INTERVAL 40 FEET
DATUM IS MEAN SEA LEVEL

s 2

CRETACEOUS

JURASSIC




