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GEOLOGIC HIGHWAY MAP OF NORTH DAKOTA

L]
|
104°
[ A
| s A s K A T ¢ H E W A N - M A N | T 0 B o :
\ | _ o
| 8 PCl & F™ 5
7 - o —— s ,, - '
2 S A Pc i " . CJ;‘ - K4 \
g ° 18)
DI N =9 > fi b # 150 S
: 5 2 = - : \ | P s
o i _TE‘ 1\ H i d ackoa” H o & Johette
[3 Pc| 1) \ = 81
! A ! " - Pc P - \—
] ) ( Cl 2
% \ 1IN /A
2 £ \‘ e E 7 A &9 Lords Lake " i M_,\ B Sl T T
I 3 Pcl o of ! ~ ‘ > ot
| Mhxbass 4 R \ 0 R - A —— . i
T _J[r..a.ﬁ. a K ( I % m Py ] by \  rossed
= L e § 3
' \ 2/ ¢ 4 Ry = T = - SRRy AT ; seint Thoml § i
Croes ] wd cresk \ ,»,-’J | € ] °
g W N Dl oA e e | - % =8
A z e Q = r Pca an I NS o6 N >ca Gl ':;ﬁ_-
p RU P BearN #0000 Wiy WSV N N A N\ R\ N N i T el C - © |
A : 2 : [¢] | Z " 5 / Lo S o ‘ i \
\ \ 3 G " %, H fo, 2 s ) '
4 s © Bant, Ay Barton. Cando ™ i) o
e e | Hrw( 2% (" ¥ Pcl & o 3 ,{,v;:" e o
cl 7 Pco s e "Pco Bl % o R:Pcl, i A 17 | ;
Bo 5 f Q 4 Lever] ? y 4
R & G Ho W L [ g
5 L ¥ Pco o {
1 ] » Deering V«*Q ¥ N Pcl © = ? ¥ o _L. i Pcl
J Y North Lake § i _Rugby I+ : ;-ql-—j— Mertedl " e T warsow,
5 % ’ Y i) o A > > Sand Sichen =~ 7 7< U vore
2 4 " Buffak ; ;.-h 3 0‘ | / /.A; # /A Pc X I 7
At e [ Lak 2 % “ : \ foster ? f rdoch
\ Y 4 ] S o -
{ | en ’ ) PrL £ .,.}/ bt ‘
LR o K - P B T 0 G i
LVELEY Frrrarhes | ° 3 2,
< , g R Bl P ) S Pol
A . 4 \ e Hwd P50 % - ~ 1 Pcl
i i P Smoky Bh s S | . Devil i t
SUKA JPTTIN 5 e Lake T\ 1 D C
7% Y e T : — /3 Bl ; ok 5 | == 8
X3 i e - ‘ ’f vi ,
| -~ g & ~ Ps 7 X R < [ G| o ST \ iy | Yo [N ) - z -
SN , 5 L Joidag f o O\ S A r 3 e
» 7 et 44T X N o ) - Bromiey Lake 3 ) J Ve A Sl e Y Ao 00 >
Ps . 5 i I : \ AN . R poued Lari( A 2 42 %
48" - Wb e ? N ! - = y \ i
§ A £ oy - \~ ‘\\.m > 3 v L } v £ z ey \\L‘w - 3 i ‘
=z N i et & By . . ) x| ORA
A i W G % < f 4 \ o e ) Yt ‘ ,\5 FO g
L /' § w2 X R co) ooy B ' AR
Rz - i L, cy 7Y \ 4
‘(\P‘;:, {5 3 Lﬁ.:' 5 \ J i Hwa 2 W, By o €a —ch’ = £ J \ Yoy k‘ \ z
R4 8 ) . Horses! o i ot Bl \ /
- T [ Nesander .\ Nl e ( [Rpe— v —op i B e as '(j Y 5 "'\ 2 i e i
H /“L o X ne ® < i { : cwsLn-‘ ‘Butte de N L RN T
v W s ~ —~ [ A ¥ /T s e \ o [
4 o ¢ TRy % T o : ;
\‘\ Zo, { o “{ g g | Pga PCl N Y} TPCO s gl S s s -Pc)
B0 N 1 e Sikide R S
£ N Tepee - » N Y D o @ n
<< \ ~ . - TS ) ’Y P i » a \\
\;\' ) = "‘% ) - L of oo o 0 g m
i : Ry S| B o g ; ) >
A 1 Sheep Butte Ps _ Bulte v ‘ Gherry,
ot \ o \ ey B Ps  THE 4 ? >
7 2 w 3, Q \ E:‘f‘% Pco -~ & ( o line of A
s 4 @\'ﬁ.\ \\ o :l;u 2 e . 5 » ‘\Q_’r ¥ r0S5 - Section
) 130 Oy N ) S & Al rey \ e : i ois Bl A8
2 < Y i . s - N _/"\ ‘ \ I ’,7”.;" r “ |,arn{"§'. v g
. A v '-:/ < ‘Paro \ ol 4 : \\ g AT 5 b g i B =k % - 8 b R R | L
line of : R 4 - ¢ : y @ S L4
Cross-section y . >4 X ' = : 1 | ftioro
- i ’ a “{ Pca it %, =
; 2 PCT A o i
b .A 4 by s % W chard
‘Ps A AN ] , P
)
p o et
‘/ﬁ: f i e é o
I ) = L
%TF 2 o
=z s 'l T ’ T Garde
\' I g o
iy \ !
' | % 3 Pol | |(es))ugbom
il \ % i -
. Q NPT o s S GESE R
\ § N\ P e
| \ X ) = ]
4 ) Pr §is
R { e
o ) n g/ = AR
. So 7 g 43e >
- @ A (
SR DS : ) y
= : : A }
oy Heart i thee, | ,J—j} | orac3, =
Vi L i » l ----- B .L_ o
. L Erieny
8 : R k i
b _— LY
= 3
£ 4
(at I
aie i
o —— ) o )
T G U s \. N == =
A e / \ wah | @
wglas g i |
| % \ =
_, | 3
| i} v el o
% |
ot ole d
L[ I l Hw
[N ..
N ] l “h o it o ‘»\ 3 |;
o 2 N\ Pco .
- o) B SN
) G 4 \ . PPN (A v INRRRRR A VA LR R, ey
b 3
1 \
13 2ol
oy e & |
> : il o
N\ ) i Vi 46¢
Iy : & ,&.s
’Q_L,_j, 1!. S : PGl l; PCl | .
‘ ‘ i NN e =
doda o | |
|
s 0 U T H D A K 0 T A ; .
. 101 10C
104
Scale 1:1,000,000
R R == = <
North Dakota |Minnesota
Montana (North Dakota
McKenzie County l Dunn County Mercer County McLean County Sheridan County Wells County Foster County Griggs County Steele County Traill County
Littie Killdeer Mountains
N (ssoudl Missouri
River
Ri J Red River of
Land Surface | £__>— Golden Valley Fm. Lake RAL o Lot River the North
- —AaS Sakakawea | ool e® o° o Sheyenne
Sentine] ° River |
2000 E2 95 = !
Red River Vallgy —— == —— 1000'
1000 [R—
—4— sea level
sea level
—t— -1000'
-1000'
—t+— -2000'
-2000"
—+— -3000'
3000 R
T Lakota-Fall River Fms. oy ceeed!
-4000°  —T1—
Jurassic
: ERaniopyn. o .
-5000" ] Triassic West-east vertical slice through North Dakota at 47%° North Latitude
“""‘““N e (approximately along North Dakota Highway 200). The scale has a vertical ol 000’
~s000 —E e o SOLER T Pennsylvanian exaggeration of 28 times, that is, it is “stretched” vertically 28 times more than
it is horizontally. The “wavy” lines represent unconformities. o
-7000" 1T _‘
Mississippian '
R & " —1 -8000
-8000" Horizontal scale: 1 inch=16 miles (1 cm=10 km).
\\ Vertical scale: 1 inch=3000 feet (1 cm=360 m). -
-9000! —;\""\———\ fikins
—t+— -10000'
-10000' ﬁ*— Siluri i
Precambrian Rocks —+— -11000'
-11000' —t—
Ordovician '
_..r_ -12000
-12000" ——
Cambro-Ordovician —— -13000'
-13000' ——
2 -14000'

by John P. Bluemle
1977

North Dakota Geological Survey
E. A. Noble, State Geologist

-14000'

Holocene

Pleistocene

|

Oligocene

Eocene

Paleocene

Cretaceous

EXPLANATION

In some places, such as in badlands and in hilly areas covered by glacial deposits, the
geologic materials indicated on the map may be seen at the surface of the ground. In
~many level areas however, soil completely covers the indicated geologic materials to a
I depth of several feet.

The composition, origin, and typical surface expression of each of the map units are
included in the explanation. In all cases, the capital letter designation refers to the age of
the unit. The first lower case letter identifies the formation or group and the second lower
case letter (where applicable) identifies a particular type of lithology or topography that
can be recognized within the formation or group.

Walsh Group

Silt and fine sand; coarse sand in places; considerable organic detritus in places.

River and stream alluvium or slopewash that has been intermittently deposited
since the Pleistocene Epoch. Mainly level floodplains found along the larger
streams and rivers.

Hwd | Sand. Hilly areas of windblown dunes with 50 to 75 feet of local relief. The
dunes may shift during periods of drought.
Coleharbor Group

‘@ Flat-bedded clay, silt, and sand. Lake sediment. Level areas (Pcl) are the former
floors of lakes of glacial meltwater. Hilly topography (Pcx) resulted when glacial
lakes flooded areas of stagnant glacier ice, which later melted and collapsed
resulting in an irregular surface.

Gravel and sand, commonly clean and well-sorted. Beach and shore sediment that
was deposited along the shores of Lake Agassiz. Well-developed beach ridges
occur in places, but in other places, the shore sediment is simply a sheet of sand

“and gravel with little relief. Similar shore sediment occurs in places along other
glacial meltwater lakes in North Dakota, but it is too limited to show on a map
of this scale.

h Gravel and sand, commonly silty and poorly sorted. Outwash sediment that was
deposited by water flowing from melting glaciers as well as by runoff from
precipitation that occurred while the glaciers were melting. Commonly broad,
flat plains (Pca) except in places where the materials were deposited on top of
stagnant glacier ice, where an irregular surface (Pcy) resulted when the ice melted
causing the gravel and sand to slump down.

- Gravel and sand, commonly silty and poorly sorted. Delta sediment that was
deposited where rivers emptied into glacial lakes. Topography ranges from flat
plains to hilly windblown dunes.

_ Unsorted mixture of clay, silt, sand, cobbles, and boulders (till). Hilly

— topography. Glacier sediment that accumulated at the margin of a glacier (Pce

refers to “end moraine’’) or was deposited from stagnant glacier ice as it melted

(Pcs refers to “dead-ice moraine™). Deposited in sufficient amounts to mask
pre-existing topography.

Unsorted mixture of clay, silt, sand, cobbles, and boulders (till). Nearly level to
gently rolling topography commonly referred to as “‘ground moraine.” Glacier
sediment deposited directly by the glacier in sufficient amounts to mask
pre-existing topographic features.

oy | Unsorted mixture of clay, silt, sand, cobbles, and boulders (till); consists only of
scattered boulders in places. Rolling to hilly topography. A discontinuous veneer
of glacier sediment on pre-Pleistocene formations; the veneer does not greatly
alter the pre-existing topography.

White River Group
- Pinkish siltstone and dark clay with some sand and freshwater limestone; silty
bentonitic claystone; pebbly in places. Lake and river sediment. Commonly
found on hills and buttes.

Golden Valley Formation
Bright-colored, yellowish clayey and sandy layers. Lake and river sediment.
Commonly found on hills, along the sides of buttes, and over upland areas.

Sentinel Butte Formation

Dull gray layers of silt, clay and sand with interbedded sandstone, lignite, baked
clay, and limestone. Delta, lake, and river sediment. Forms rolling topography
over broad areas and has been eroded to badlands near rivers.

Bullion Creek Formation
u Yellowish layers of silt, clay, and sand with interbedded sandstone, lignite, baked
clay, and limestone. Delta, lake, and river sediment. Forms rolling topography
over broad areas and has been eroded to badlands near rivers.

Ludlow and Cannonball and Slope Formations (undifferentiated)
Yellowish gray to brown (Ludlow) or drab brownish gray (Slope) beds of
sandstone and unlithified clay, silt, sand and lignite (Ludlow and Slope) and
yellowish sandstone and mudstone with some limestone (Cannonball). Ludlow
and Slope: delta, lake and river sediment; Cannonball: tidal flat, estuary, shore,
and offshore marine sediment. Gently rolling topography.

Hell Creek Formation
_ Dark gray maroon, bentonitic clay, shale, and gray to light-colored sand and silt;
concretions and fossil dinosaur bones in places. Delta, lake and river sediment.
Forms rolling topography in most places, but has been eroded to badlands near
buttes and along rivers.

Fox Hills Formation
! Brown to gray shale and sandstone with loose sand in places; fossil oysters and
clams common. Mainly marine coastal sediment. Forms rolling topography with
smooth slopes in most places.

Carlile, Niobrara, and Pierre Formations (undifferentiated)

- Carlile: dark gray shale (exposed only in the Pembina River valley in the
northeastern corner of the state); Niobrara: calcareous, medium gray shale
(exposed only in eastern North Dakota); Pierre: light gray to medium gray shale
with ironstone concretions. All three formations are offshore marine sediments.
Topographic expression is limited mainly to isolated exposures along river
valleys.

MISCELLANEOUS SYMBOLS

<~ Compaction ridge. Ridge on the Lake Agassiz plain that marks the former route
© % of ariver; usually gravel or sand.

Drumlin. Ridge that formed parallel to the glacier movement; usually glacier
sediment, but may be other material.

e
~< Esker. Long, narrow, sinuous ridge of stratified glacier sediment, u§ually gravel,
deposited by a stream that flowed on, within, or beneath the glacial ice.

! ‘5 Badlands. Areas dissected by stream erosion into an intricate system of closely
~— spaced, narrow ridges.

Maximum extent of glaciation.

Slough.

275+ Surface elevation.



