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DESCRIPTION OF MAP UNITS

af Artificial fill (Holocene)--Man-made deposits of silt, sand, and
rock in the Ft. Peck Dam and in spoil heaps (pieces of Bearpaw
Shale) from the excavation of the spillway. Numerous smaller
highway and railroad embankments are not shown. Thickness of
fi11l in dam is approximately 76 m (250 ft)

Qal Alluvium (Holocene)--Light-yellowish-gray to medium-brown clay,
silt, sand, and fine gravel; vertical and horizontal variations
in composition and in bedding. Upper part finer grained than
lower part. Thickness is as much as 42 m (164 ft) under
floodplain of Missouri and Milk Rivers but generally only 5-8 m
(16-26 ft) under floodplains of tributaries

Qe Eolium (Holocene)--Light- to dark-brown, medium- to fine-grained
windblown silt and sand. Consists of 5 percent clay, 7 percent
silt, and 88 percent sand. Thickness is as much as 6 m (20 ft)
in dunes but generally less than 2 m (6 ft). General thin
blanket of eolium on till not mapped

Qac Alluvial-colluvial deposits (Holocene)--Slopewash and creep deposits
along valley walls; includes small alluvial fans. Composition
and color reflect that of parent material. Deposits are gently
sloping, poorly sorted, and stratified; composed of silty clays,
sandy silt, pebbly silts, pebbly clays, gravelly clays, and
gravels. Composition is variable but size analyses indicate 43
percent clay, 42 percent silt, and 15 percent sand. Thickness
is as much as 6 m (20 ft) but thins to feather edge upslope and

downslope



Q1 Pond deposits (Holocene)--Dark-gray plastic clay, silt, and sandy
clay. Size distribution: 50 percent clay, 40 percent silt, and
8 percent sand. Thickness is as much as 4 m (13 ft) but thins
to feather edge at margin of deposits

Qs Landslide deposits (Holocene)--Large slump blocks of various
formations such as the Claggett and Bearpaw Shales, and the Fox
Hills and Kintyre Formations. Thickness is as much as 30 m (99
ft)

Qta Alluvial terrace deposits (Holocene)--Light-brown, 1ight- to dark-
gray clay, silt, sand, and sandy gravel. Upper 5-6 m (15-20 ft)
consists of fine-grained overbank deposits. This unit is
underlain by sand and fine gravel and becomes coarser downward
to gravel containing clasts as much as 50 cm (2 in.) in
diameter. Thickness under floodplains of Missouri and Milk
Rivers is as much as 60 m (180 ft) but averages only 30 m (99
ft). Thickness under tributary floodplains of tributary stream
is only 5-10 m (16-33 ft)

Qo Outwash deposits (Pleistocene)--Poorly to well-sorted sandy gravel
interbedded with well-bedded and well-sorted sand, silt, and
clay. Deposits contain numerous glacial erratics. Diameter of
clasts in gravel is as much as 10 cm but averages 1.25 cm.
Composition varies but averages 6 percent silt, 44 percent sand,
10 percent granules, and 40 percent pebbles. Lithology is
approximately 55 percent quartzite, 25 percent limestone and
dolomite, and 9 percent granite. Thickness is as much as 8 m

(26ft); most deposits are only 4-6 m (3-20ft) thick



Qki Kintyre Formation (Wisconsin)--0live-brown clay, fine-grained sand,
sandy silt, clayey silt, clay, medium- to coarse-grained sand,
and minor gravel lenses. Lower half is light-brown silt and
very fine grained sand interbedded with minor amounts of clay
and silty clay. Upper half is dark-olive-brown clay and silty
clay. Beds were folded, broken, and contorted on a large scale
as underlying ice melted. Thickness is as much as 21 m (70 ft)
but most deposits are only 6 m (20 ft) thick

Qic Ice-contact stratified sand and gravel deposits--Long sinuous ridges
of poorly sorted and poorly stratified ice-contact sand and
gravel as much as 20 m (66 ft) thick. Contain boulders as much
as 50 cm (2 ft) in diameter. Includes eskers and kames

Qt Till undifferentiated (Pleistocene)--Yellowish-brown (oxidized) to
bluish-gray (unoxidized) unstratified, unsorted, unconsolidated
to moderately consolidated heterogeneous mixture of 25-30
percent clay, 25-40 percent silt, 25-30 percent sand, 1-3
percent granules, 1-2 percent pebbles and cobbles, and less than
1 percent boulders. Lithology of stones in till is: 55 percent
quartzite, 26 percent limestone and dolomite, 15 percent igneous
and metamorphic (from Canada), and 3-4 percent local sedimentary
rocks. Thickness averages 5 m (16 ft) but may be as much as 83
m (280 ft). Includes pre-I1linoian, I1linoian, and Wisconsin

tills (Fullerton and Colton, 1986)



Qw Wiota gravels (Pleistocene)--Reddish-brown coarse quartzite gravel,
sand, and silt. Contains a few Canadian-type erratic stones
(granite, gneiss, schist, limestone, and dolomite). Size
distribution: 5 percent silt, 15 percent sand, 5 percent
granules, and 70 percent pebbles. Thickness is approximately
7.5 m (25 ft). Horizontal and vertical facies changes occur
within short distances

Tf Flaxville Formation (Pliocene)--Light-reddish-brown sand, volcanic
ash, clay, and quartzite gravel. Locally cemented by calcium
carbonate to sandstone and conglomerate. Average diameter of
pebbles is 3.5 c¢cm (1.4 in.). Contains boulders as much as 31 cm
(13 in.) in diameter. Size distribution: 2 percent silt, 36
percent sand, 4 percent granules, and 58 percent pebbles.
Thickness is as much as 25 m (82 ft)

Khc Hell Creek Formation (Late Cretaceous)--Brown, gray, and violet
claystone and shale, siltstone, and silty fine to medium
sandstone. Beds of bentonite and lenticular carbonaceous and
lignitic shales present in upper part of formation. Soft and
hard, brown, medium-grained, salt-and-pepper sandstone and
ferruginous conglomerate in basal unit are 20-30 m (66-99 ft)
thick. Total thickness ranges from 51 to 83 m (166 to 270
ft). Size distribution: 30 percent clay, 3 percent silt, 4

percent shale, and 61 percent sand and sandstone



Kfh Fox Hills Formation (Late Cretaceous)--Lower third of formation
consists of thin yellowish-gray to dark-yellowish-orange soft
claystone, siltstone, and fine sandstone. These beds are
transitional between the underlying Bearpaw Shale and the
overlying two-thirds of the formation. Their composition is 96
percent clay and silt and 4 percent sand. The upper part of the
formation consists of fine-grained, thin- to massive-bedded,
calcareous, yellowish-brown to orange-brown sandstone. Upper
two-thirds consists of 44-52 percent clay and silt and 48-56
percent sand. Thickness of transitional beds is approximately
13 m (40 ft). Upper sandstone part of formation is as much as
26 m (85 ft) thick

Kb Bearpaw Shale (Late Cretaceous)--Dark-gray clayey shale with
disseminated or distinct beds of bentonite as much as 30 cm (1.2
in.) thick. Contains ovoid and disc-shaped septarian
concretions composed of clay-ironstone and limestone. Thickness
is approximately 345 m (1,140 ft) (Jensen and Varnes, p. F3-4)

Kjr Judith River Formation (Late Cretaceous)--Medium- to dark-gray,
brown, and greenish shale and sandstone; bentonitic shale and
beds of bentonite are abundant. Shale is thinly interbedded
with silt and sandstone. Formation is composed of 73 percent
sandstone, 26 percent shale, and 1 percent lignite.

Carbonaceous shale grades laterally into lignite. Sandstones
are fine to medium grained, well indurated, gray to greenish
gray, and weather buff to brown. Glauconitic sandstones are in
the basal part. Thickness is approximately 106 m (345 ft)
(McLean, 1971)



Kcl Claggett Shale (Late Cretaceous)--Soft dark-gray shale and
bentonite. Total thickness is approximately 77 m (250 ft) but

only the uppermost 10 m (33 ft) is exposed

—"">  CONTACT--Dashed where approximately located
) FAULT--Dashed where approximately located; dotted where concealed

T~ LONG AXIS OF DRUMLIN
@ WATER

REFERENCES CITED
Fullerton, D.S., and Colton, R.B., 1986, Stratigraphy and correlation of the
glacial deposits on the Montana Plains, in Quaternary Glaciations in the
Northern Hemisphere: International Geological Correlation Programme
Project 24, Pergamon Press.
McLean, J.R., 1971, Stratigraphy of the Upper Cretaceous Judith River
Formation in the Canadian Great Plains: Saskatchewan Research Councitl,

Geology Division, Report No. 11.



MO138 @31S!17 SIONIHIL43Y Ol ¥343H SHIBNWNN

A

090/ ONIddVIA 01907035 40 S3I0HNOS OL X3aN! JLO/
N4 ) ) : v ) , N4
PGl S e A
4 y oo b R B B P e
R I B P IV R U I
LA I MY £ 5 LN B2 N 79000 €
\\vm o? oow/)/ &% eowy/> &ﬂv >® p oo) 4
ov&@@ »\W &m ®> ¢ 4 && %.M@ A
S ) &7/ &A/ % 1?@ >®Y o& &o&«\o \w&\yc
A e A R o s £
J 9)
0 G5 ¢ ¢ 0 ) 0 y )
\%9 ﬁy ,fav %,va%m >¢M,% )o&& aﬁs <¢& %
2o N O BV DV AT N I
PR S LA R LA O I
| vy Zwo T | uz77en ! ¥ 4 s
ONIY LS FN/A )20t 74) ¥ .9 y o)
5 Ry 40 N 0
v«&wa,% %M%y %«W@ yoo> %“4% @&”%,v @4/% s\,w%
y 3 Y N N\ ) 50
& N O ) 0 >
Q A B gd y AU g \
gz |8z / / s AR 06, 8%
Lo/

05,04



Colton, R.B., 1963, Geologic map of the Porcupine Valley Quadrangle,
Valley County, Montana: U.S. Geological Survey Miscellaneous
Investigations Map I-368.

1963, Geologic map of the Spring Creek Quadrangle, Valley County,
Montana: U.S. Geological Survey Miscellaneous Investigations Map
I-369.

Colton, R.B., Whitaker, S.T., and Ehler, W.C., 1982, Reconnaissance
geologic map of the Miller Coulee 15' Quadrangle, Valley County,
Montana: U.S. Geological Survey Miscellaneous Field Studies Map
MF-1404.

1979, Geologic maps of the Chapman Coulee and Tampico 15'
Quadrangles, Valley County, Montana: unpublished.

Jensen, F.S., and Varnes, H.D., 1964, Geology of the Ft. Peck area,
Garfield, McCone, and Valley Counties, Montana: U.S. Geological

Survey Professional Paper 414-F.



106°

- 107°

48°30'

48°30°

106°

SRR & 48°

\I\,Y
S
A\
. \d‘«,
NAY
&9
o
%
%o
48°
1070

10

" INDEX TO TOPOGRAPHIC MAPPING IN THE

'GLASGOW 30' x.60' QUADRANGLE, MONTANA



STTONVHAVNOD AGHY3IN 40 SIANVN ANV

JFTONVYHAVYNO ,09 X ,0€ MOODSYTO 40 NOILYOOT

3
N3DEIH
L0l S01 80l Ol
SV ‘ St
vavzw snavoyg AINHIG  |SSVHD 30001 | ¥3I90IWE wwmmd 4INIQHYD SINNG NOTIE NOW
VIVIVXZ | IT1AH3OMOd | ¥330 3WVT | NIOWVH SONITIE Isw 1 H1NOS NZY
018 NG1SONIAI NVIN3Z208 31LN8 Woasm 30434 23N
e@q Q@W
y3ve AL1D SIUW H1ASHO4 WVHSAH dNAONNOY | NOLMOTHVH | ONNOINH ONISNMOL ﬁwnu 94NASIIHA | NOLYWVH
xnva N W SNIVINNOW [s9dS 8AHAINS| WYQ AY3d 1571 1
M AHY V139NV INOLSTIW | TaHSIISSAW | S e LM NOANYD NOLSIE vIN0SSIW Yih0S
A% LY
SONIYAS 1y CETNY vl °
3MONTD ERRITE] NVayor anvs 11INNIM | NMOISIMTT 138 :quww% 11 \soowva0 31335 SNIVd vm |t
AINGIS AIHIIH 1Sva N 1S3IM N NYW1HOZ QIBIINIM NOINIB 1 W AV3d STV
%3d 1404 | ¥33d 1804 u wyog | MIMON ST avalond NYMS NOSIOd 1 osawo
—
8V INIDd omw.—u
NOS1438IND MODSYI YLV NOs@O0Q A08 vl HI0AH3SIY S3Y ISYOH e
hom M08 | IWOSINOY ¥I8IL H3NVA o | Magsn A88N
13H40 A STUH ANVE AYVW IONVH Y3IANY
000MALNITd A3809S wi3 YILVMILIHM | WITHVH I8AVH # YISIHD | STUH s _ ' INIYS HSIIILIHM NUVA
Lr 6

vOL

.90L

.30L

OLL

Cli

N4y

Relnt

11



ITONYHAVYND ,09 X ,0€ MOOSVTO JHL NI INJWIAOW 301 40 SNOILO3HIQ A3HYIANI

901

av

401

(NISNOOSIM 31VT)
3907 MODSY1D

==

(NVIONITI)
3907 H3LVMILIHM

,LOL

8

0€ .8V

12



G/a Sgow /: /00,004

CORRELATION OF IMAP UN/TS

af

e

Qoc

/4

/s

Qal

| Q7

Ko

QA7

%

j/ﬂ(dl///'/’ﬂ/./;/

!Mo coy 75'/”/'5,‘

w

VJ( o /évr/);/';?

77

%zayﬁ/ﬂ/'/j)

Kbc

;//ﬂ con7s

r//)/’/)‘,

A%

Kb

!

A7

Acl

13

/So/ocerne

}/0/ /576 cene

Gper
>C‘re Fwceos

~

| }W/zrf,?/v/wy

r/ERT/ARY

)\

>CRETACENS




