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- Ea | APPAM END MORAINE

A CURVED, LOOP-SHAPED RIDGE OF DRIFT WITH MANY SMALL SUPERIMPOSED LINEAR
RIDGES. COMPOSED CHIEFLY OF TILL. THE MORAINE IS ABOUT 3 MILES LONG AND 1.5
MILES WIDE WITH MEDIUM TO HIGH LOCAL RELIEF (25 TO 100 FEET BETWEEN AD-—
JACENT HIGHS AND LOWS).
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Eg GRENORA END MORAINE

AN AREA OF SMALL LINEAR RIDGES AND SOME DEAD-ICE MORAINE FEATURES EX—
TENDING FROM GRENORA SOUTHWEST TO THE MONTANA LINE. COMPOSED MOSTLY
OF TILL AND HAS LOW TO HIGH (10 TO 50 FEET) LOCAL RELIEF.
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Eh | HAMLET END MORAINE

: A BAND OF LOW PARALLEL RIDGES WITH SOME DEAD-ICE FEATURES EXTENDING
FROM HAMLET 5 MILES TO THE SOUTHWEST. LOCAL RELIEF IS LOW (LESS THAN
20 FEET). COMPOSED MOSTLY OF TILL.
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< / . Em | McGREGOR END MORAINE
] ; A NORTHEAST-SOUTHWEST TRENDING BAND OF LOW RIDGES NORTHWEST OF McGREGOR.
i RELIEF IS LOW, BUT THE RIDGES CAN BE DISTINGUISHED ON THE AERIAL PHOTOS.
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| | 158 DEAD-ICE MORAINE (HIGH-RELIEF)
G
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HILLS, KNOBS, SLOUGHS, KETTLES, RIDGES, TRENCHES, AND MANY DEAD-ICE FEATURES.
RIDGES MAY BE PRESENT AS IN AN END MORAINE, BUT THERE IS NO OVERALL TREND OF
IACTIVE-ICE LINEAR FEATURES. TILL IS THE PRIMARY CONSTITUENT, BUT SMALL
AREAS OF SAND AND/OR GRAVEL CAN BE FOUND THROUGHOUT THE AREA. LOCAL RE-
LIEF RANGES FROM 25 TO 150 FEET. GENERALLY THERE IS NON-INTEGRATED DRAINAGE.
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DI DEAD-ICE MORAINE (LOW-RELIEF)
SAME AS HIGH-RELIEF DEAD-ICE MORAINE EXCEPT THAT THE LOCAL RELIEF IS GEN-
ERALLY LESS THAN 50 FEET. THERE IS SOME INTEGRATED DRAINAGE.
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GROUND MORAINE
A FLAT TO GENTLY ROLLING DRIFT PLAIN CONSISTING MAINLY OF TILL. LOCAL RE-
LIEF IS LOW (LESS THAN 15 FEET).
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SHEET MORAINE

A THIN SHEET OF GLACIAL DRIFT DRAPED OVER THE PRE-EXISTING TOPOGRAPHY AND
T REFLECTING MUCH OF THE UNDERLYING TOPOGRAPHY. COMPOSED MOSTLY OF TILL.
OCCURS IN THE SOUTHERN 1/4 TO 1/2 OF WILLIAMS COUNTY.
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OUTWASH PLAIN, COLLAPSED
A HILLY AREA UNDERLAIN PRIMARILY BY SAND AND GRAVEL. LOW TO HIGH LOCAL RE-
LIEF (10 TO 75 FEET) WITH SOME KETTLES.
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LAKE PLAIN, COLLAPSED
A GENTLY ROLLING TO HILLY AREA OF LAKE DEPOSITS, MOSTLY OF CLAY AND SILT.

LOCAL RELIEF IS LOW (LESS THAN 15 FEET).
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@K KAME
A MOUND OR HILL OF STRATIFIED SAND AND GRAVEL.
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@ Kt KAME TERRACE
A LINEAR DEPOSIT OF STRATIFIED DRIFT, PREDOMINATELY SAND AND GRAVEL, PRESENT
ALONG THE WALLS OF COTTONWOOD CREEK MELTWATER CHANNEL.
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156 J I ICE CONTACT DEPOSIT UNDIFFERENTIATED
N AN IRREGULAR-SHAPED DEPOSIT OF DRIFT, MOSTLY SAND AND GRAVEL BUT WITH
: SOME TILL.
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Drg /  DISINTEGRATION RIDGE, GRAVEL
A NARROW, STEEP-SIDED RIDGE OF SAND AND GRAVEL. MAY BE SEGMENTED OR CON-
TINUOUS AND STRAIGHT OR SINUOUS.
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DISINTEGRATION RIDGE, TILL
A NARROW STEEP SIDED RIDGE OF TILL.
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A STEEP ABUTMENT ON THE GROUND MORAINE OR SHEET MORAINE UNDERLAIN BY THIN
GLACIAL DEPOSITS OVER A BEDROCK SCARP.
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DRIFT-MANTLED CHANNEL OR KETTLE CHAIN

A LINEAR DEPRESSION UNDERLAIN BY TILL. STEEP SIDED IN THE AREAS OF GROUND MOR-
AINE AND DEAD-ICE MORAINE.
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«~  DRIFT-MANTLED BEDROCK SCARP
~

ICE CONTACT FACE
A STEEP ABUTMENT OF GLACIAL DRIFT.
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O OUTWASH PLAIN
A GENTLY UNDULATING TO NEARLY FLAT SURFACE UNDERLAIN BY SAND AND GRAVEL
WITH SOME SILT AND CLAY. COMMONLY STRATIFIED.
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OUTWASH TERRACE
T A NEARLY LEVEL, BENCHLIKE, WATER-DEPOSITED ACCUMULATION OF SAND AND GRAVEL,
) SANDY GRAVEL, GRAVELLY SAND WITH A FEW BOULDERS AND COBBLES.
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NN Lp | LAKE PLAIN
GENTLY UNDULATING TO FLAT DEPOSIT OF CLAY, SILT AND SOMETIMES SAND AND

GRAVEL, GENERALLY STRATIFIED.
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2" MELTWATER CHANNEL

A STEEP-SIDED TRENCH THAT CARRIED MELTWATER FROM A GLACIER; MAY BE UNDER-
LAIN BY SAND, GRAVEL OR TILL. ARROW SHOWS THE DIRECTION OF THE MOST RECENT
FLOW OF MELTWATER.
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A ~— NONGLACIAL LANDFORMS

R.97 : : :
i oM. RIS A ALLUVIAL FLOODPLAIN
i A LEVEL TO GENTLY UNDULATING ACCUMULATION OF STREAM DEPOSITS THAT ARE

/ GENERALLY STRATIFIED AND ADJACENT TO A STREAM. UNDERLAIN BY INTERBEDDED
CLAY, SILT, SAND, GRAVEL AND SOME ORGANIC DEBRIS.

&

£ £
; j [57

X\

o

\\\/

3
;
;

0

.

;——-—T———-.—-————d———-——..——.

A ALLUVIAL TERRACE
A FLAT OR GENTLY SLOPING BENCH ABOVE AND ADJACENT TO THE FLOODPLAIN OF

b THE MISSOURI RIVER. UNDERLAIN BY INTERBEDDED CLAY, SILT, SAND, GRAVEL AND
: ) ORGANIC DEBRIS.
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SAND DUNES
AN AREA OF AEOLIAN SAND DEPOSITS CHARACTERIZED BY LOW MOUNDS OF SAND AND
BLOWOUTS.
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LAKE / NAMED FORMATIONS

- - QUATERNARY WIOTA GRAVEL
/’ FINE TO MEDIUM SAND AND SANDY GRAVEL CONSISTING OF 70 TO 80 PERCENT CHERT
bt AND QUARTZITE. REDDISH BROWN TO BROWN. OVERLAIN BY TILL IN WILLIAMS COUNTY.

103° 20’ R 98 w

Tfu TERTIARY FORT UNION GROUP
TONGUE RIVER-SENTINEL BUTTE FORMATIONS UNDIFFERENTIATED. EXPOSED IN THE
AREA OF STUDY, BUT THE CONTACT BETWEEN THE TWO FORMATIONS HAS NOT BEEN
ESTABLISHED. CONSISTS OF CLAY, SILT, SAND AND LIGNITE BEDS. COLORS RANGE
FROM LIGHT GRAY TO YELLOWISH GRAY TO YELLOW.

3 4 S} 6 MILES

SYMBOLS

9 LIGNITE MINE

PLATE 1.—.GEOLOGIC MAP OF WILLIAMS COUNTY, NORTH DAKOTA ¥ GRAVEL PIT (GLACIAL GRAVELS)

XQw  GRAVEL PIT (WIOTA GRAVEL, BROWN, QUARTZITIC

tuse prepared from North Dakota State Highway Department county highway maps

& s GRAVEL PIT ("SCORIA ROCK")

< NESSON ANTICLINE
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BEDROCK TOPOGRAPHY OF WILLIAMS COUNTY, NORTH DAKOTA
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NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 48
NORTH DAKOTA STATE WATER COMMISSION COUNTY GROUND WATER STUDIES 9

PLATE 3

Stratigraphic Cross-Sections Along The Missouri River From The 24,2526 ond 27
Yellowstone River To The Mountrail-Williams County Line
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NORTH DAKOTA GEOLOGICAL SURVEY
NORTH DAKOTA STATE WATER COMMISSION

GEOLOGIC SECTIONS OF GLACIAL DRIFT IN WILLIAMS COUNTY,
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Configuration of ground surface based on Army Map Service
Quodrangle NM I13-12 Williston, scale 1:250,000, contour
interval 100"

All well data (except for Divide County well 1523) is available
in North Dakota Geological Survey Bull. 48, Geology and Ground

Water Resources of Williams Coumy,Norih Dakota, Part-IC ~300'
Basic Data by Clarence Armstrong.
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