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AREAL GEOLOGY OF THE MOUTH OF BULL CREEK QUADRANGLE

By

Bruno C. Petsch

CTI

THE QUADRANGLE WAS MAPPED IN THE SUMMERS OF
1955 AND 1956 AS PART OF THE STATE GEOLOGICAL
SURVEY'S COAL RESOURCES PROGRAM. EXPLORATORY DRILL-
ING FOR SUBSURFACE COAL WAS DONE IN |956 BY ROBERT
MARTIN AND JON LARSON. THE WRITER WAS ASSISTED BY
WiLL1AM FoLey IN 1955 anp James K. BAIRD IN 1956,

LOCATION

THE QUADRANGLE IS IN THE WEST=CENTRAL PORTION
ofF HARDING COUNTY. |IT LIES BETWEEN THE TOWN OF
BUFFALO AND THE SLIM BuTTES. THE AREA LIES ABOUT
U |65 MILES NORTHWEST OF PIERRE AND |05 MILES NORTH
ofF RariD CiTy.

TonGUE RIVER
FORMATION

GIANNONATTI

FAcCIES

GEOGRAPHY

THE AREA 1S POPULATED WITH A FEW, WIDELY DIS~-
PERSED, LARGE RANCHES; THERE IS NO TOWN, VILLAGE OR
RAILROAD IN THE QUADRANGLE. STATE HigHwAY No. 8,
AN ALL WEATHER ROAD, TRAVERSES EAST AND WEST ACROSS
THE SOUTH HALF, AND U. S. HiguwAy No. 85, ALSO AN
ALL WEATHER ROAD, TRAVERSES NORTHWARD IN THE NORTH-
WEST PORTION OF THE QUADRANGLE. THE SOUTH FORK OF
THE GRAND RIVER CROSSES THE AREA IN A NORTHEASTERLY
DIRECTION; BuLL CREEK AND JONES CREEK ARE TRIBU-
TARIES TO IT FROM THE NORTH; SAND CREEK AND SQUAW
CREEK ENTER FROM THE SOUTH. PRACTICALLY THE ENTIRE
QUADRANGLE 1S RANGE LAND.

M STRAT |GRAPHY

THE SURFACE FORMATIONS RANGE FROM UPPER CRE=-
TACEOUS THROUGH TERTIARY To RECENT. THE UPPER
CRETACEOUS SYSTEM IS REPRESENTED BY THE HeELL CREEK
FORMATION; THE TERTIARY BY PALEOCENE LUDLOW AND
ToNGUE RIVER FORMATIONS; QUATERNARY SYSTEM BY
PLEISTOCENE GRAVELS AND TERRACE DEPOSITS, RECENT
ALLUVIUM AND DUNE SAND.

HeLl CReex FormATION (BrOwN 1907) UPPER

CRETACEOUS AGE. THE GREATER PORTION OF THE QUAD-
RANGLE 1S UNDERLAIN WITH HeLL CREEK BEDROCK.

ABoUT 130 FEET OF IT 1S EXPOSED. |IT CONSISTS OF
LIGHT AND DARK GRAY BENTONITIC CLAYS OR MUDSTONE,
YELLOWISH GRAY AND LIGHT GRAY BENTONITIC CLAYS AND
SILTS, DARK GRAY AND GREENISH=GRAY GRAYWACKE,
UNCEMENTED, BUT WELL PACKED SANDSTONE, OCCASIONAL
THIN LIGNITES, PEAT CLAY AND CARBONACEOUS SHALE.
ABUNDANT RUSTY AND BLACK IRON-MANGANESE CONCRETIONS
ARE PRESENT IN THE UPPER PART AND THEY BREAK UP TO
FINE GRAVEL SIZE WHICH 1S CHARACTERISTIC OF THE
FORMATION. THIS GRAVEL 1S PRESENT ON SMOOTH SUR-
FACES AND IS USED TO IDENTIFY THE FORMATION IN FLAT
LOWLAND PASTURES. HUGE LENSES OF YELLOWISH-GRAY
UNCEMENTED SANDSTONE OCCUR AT RANDOM IN THE FORMA-
TION AND WHEN THEY ARE EXPOSED IN GENTLY ROLLING
TOPOGRAPHY, SAND DUNES ARE PRESENT. A LARGE SAND
DUNE AREA LI1ES SOUTH OF THE GRAND RIVER. SANDSTONE
CEMENTATIONS APPEARING AS "LOGS" ARE ABUNDANT IN
THE FORMATION, AND BROKEN DINOSAUR BONES CAN BE
FOUND. SMALL, FIVE ACRE '"BADLAND'" AREAS AND BARE
MUD BUTTES WHICH DOT THE LANDSCAPE ARE CHARACTERISTIC OF THE FORMATION.

ILLEN FACIES
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ForMATION (LLoYD AND HARES 1915) PALEOCENE EXPOSURES OF THE
LUDLOW FORMATION ARE FOUND IN THE NORTHERN PORTION OF THE QUADRANGLE, AND
ON THE HIGHER INTERSTREAM DIVIDES FARTHER SOUTHWARD. THEY CONSIST OF TAN,
BUFF, AND YELLOW SILTS AND SANDS, WHICH ARE HARD, STAND VERTICAL, BUT ARE
UNCEMENTED. OCCASIONALLY A SANDSTONE IS CALCAREOUS AND IS A LEDGE-MAKER.
FISSILE TO MASSIVE CLAYS AND SOME LAMINATED SHALES ARE PRESENT. THE LIG-
NITE FACIES HAVE BLACK CARBONACEOUS SHALE, JET BLACK CLAY, JAROSITE AND
GYPSUM WITH BROWN CLAYS AND PEAT CLAYS WHICH CONTAIN MUCH PLANT MATERIAL,
SUCH AS LEAVES, DECAYED WOOD AND CHARCOAL. THE FORMATION 1S ABOUT 250 FEET
THICK.

THe LUDLOW IS EASILY RECOGNIZED BY ITS ABUNDANT LIGNITIC FACIES. THERE
CAN BE AS MANY AS EI HT SEAMS IN A SINGLE FACIES OUTCROP AND THEY RANGE IN
THICKNESS FROM A FEW INCHES TO AS MUCH AS |4 FEET. THE LOWERMOST FACIES IS
THE SHADEHILL WHICH IS AT THE BASE OF THE LUDLOW FORMATION. |T HAS SEVERAL
THIN LIGNITE SEAMS FROM 2 TO 30 INCHES THICK, INTERBEDDED WITH BROWN SHALES,
BLACK CARBONACEOUS SHALE, AND RUSTY BROWN PEAT WHICH HAS ABUNDANT LEAF AND
STEM MATERIAL. A GOOD EXAMPLE OF SHADEHILL 15 AT TRIANGULATION STATION TWIN,
THE HILLEN FACIES 1S IN ABOUT MIDDLE LUDLOW, IT CONTAINS LIGNITE SEAMS FROM
20 To 60 INCHES THICK., THE B AND C LIGNITE SEAMS (DENSON ET AL, 1955) cor-
RELATE WITH THE HILLEN FACIES., THE GIANNONATTI FACIES IS AT OR NEAR THE
ToP OF THE LUDLOW AND POSSIBLY CORRELATES WITH THE D Li1eNITE (DENSON ET AL,
1955). THIS COAL RANGES FROM 5 TO |4 FEET THICK AND 1S FOUND AT THE HIGHER
ALTITUDES IN THE NORTHERN PORTION OF THE AREA.

Toncue River FormATiON (TAFF 1909) PaLeoceNe AGE. THE TOoNGUE RIVER
FORMATION IS NOT WELL REPRESENTED IN THIS QUADRANGLE. TRACES OF IT ARE

CONF INED TO TWO SMALL BUTTES IN THE NORTHWEST AND ONE IN THE NORTHEAST PART
OF THE AREA. THE FORMATION 1S CHARACTERIZED BY ONLY A SMALL PORTION, |0 TO
20 FEET, OF THE LOWER OF TWO MASSIVE SANDSTONES IN THE REGION. IT CONSISTS
OF LIGHT TAN TO BROWN UNCONSOL IDATED TO INDURATED, CROSS~BEDDED SANDSTONE
AND IS A SMALL CLIFF OR LEDGE-MAKER.

TERRACE DEPOSITS AND GRAVELS PLEISTOCENE AGE. HIGH TERRACE DEPOSITS

OR OLDER ALLUVIUM ARE PRESENT ALONG THE MAJOR STREAMS. THEY LIE AS MUCH AS
20 FEET ABOVE THE VALLEY BOTTOMS, MAKE PERPENDICULAR OUTCROPS AND CONSIST OF
LIGHT=-GRAY, BEDDED SILTS, SANDS AND THIN CLAYS. OCCAS IONALLY A HIGH TERRACE
HAS A ROUNDED SHOULDER WHICH SIGNIFIES A GRAVEL COVER.

THE GRAVELS ARE GENERALLY BROWN COLORED DUE TO BROKEN CONCRETIONARY
MATERIAL. THEY ARE COARSE AND CONSIST OF CONCRETIONARY MATERIAL, CHERT,
AND SANDSTONE CHUNKS OF LOCAL ORIGIN. THEY ARE FROM | TO 6 FEET THICK AND
ARE COVERED BY A FEW FEET OF LOESS-LIKE SOILS.

ALLUVIUM AND DUNE SAND RECENT AGE. ALLUVIUM AND ALLUVIAL DEPOSITS ARE
THE RECENT ACCUMULATIONS OF SILT, SAND, SOME GRAVEL, AND GUMBO IN THE MEANDER
AREAS OF THE LARGER VALLEYS. THEY SUPPORT ABUNDANT GRASS AND CONTAIN MANY
WATER HOLES.,

STRUCTURE

THE REGIONAL DIP 1S TO THE NORTHEAST INTO THE WILLISTON BASIN AT ABOUT
I5 TO 25 FEET PER MILE. THE WEST ONE-HALF OF T. 19 N., R. 7 E., HAS A STRONG
NORTHWEST DIP OF OVER 50 FEET PER MILE WHICH SUGGESTS STRUCTURE TO THE EAST
(RoTHRocK 1937). THE WEST FLANK OF THE SLIM BUTTES ANTICLINE (PETSCH 1954)
Is INT. 20 N., R. 7 E. THe SouTH CAVE HILLS TROUGH EXTENDS INTO THE WEST-
CENTRAL PART OF THE QUADRANGLE.

ECONOMIC GEOLOGY

LIGNITE COAL, CLAY, PSEUDOSCORIA, GRAVEL AND SHALLOW WATER ARE THE
ECONOMIC RESOURCES IN THE QUADRANGLE.

COAL

OQUTCROPS OF LIGNITE COAL CAN BE FOUND IN ABUNDANCE IN THE NORTHEASTERN
PORTION OF THE QUADRANGLE. THEY ARE CONFINED TO THE LUDLOW FORMATION;
INDIVIDUAL BEDS RANGE FROM A FEW INCHES TO WORKABLE BEDS AS MUCH AS |4 FEET
THICK. THE THICK DEPOSIT IS IN THE HIGHER ELEVATIONS WHICH MAKES THEM
IDEALLY SITUATED FOR MINING BECAUSE STRIPPING IS AT A MINIMUM AND PITS CAN
BE WELL DRAINED,.

AT THE PRESENT TIME THERE IS NO EXPLOITATION OF THE LIGNITE COAL IN THE
QUADRANGLE .

THE COAL 1S BLACK IN COLOR AND STREAK. THE THICK DEPOSITS ARE WELL
BEDDED, HARD AND BLOCKY BEHIND THE WEATHERED SURFACE. THE LIGNITE SLACKS
EASILY SEVERAL INCHES INWARD. OUTCROPS HAVE A SOOTY OR SOIL SURFACE WHICH
SUPPORTS VEGETATION AS READILY AS THE MATERIAL ABOVE AND BELOW. HENCE, LIG-
NITE TRACING 1S DIFFICULT IN ROLLING RANGE LAND TOPOGRAPHY.

PROX IMATE ANALYSES

COAL SLOG?T%%SN MOISTURE VOLATILE | CARBON | ASH |SULFUR | B, T,
EC
LupLow R6E_ 35,70% 42, 17% 6.41% [ 15.72%] 1.90% | 6,39
Sec 36 T2IN
ILLEN R6E 35,55% 37.08% 17.52% | 9.85%! 0,33% 18,27
1AN= Sec 5 T20N
NONATT | R7E 42.81% 40,84% | 10,29% | 6.06%1| 0,49% | 8,56
Sec 4 T20N
'D" Bep R5E 31,58% 41,87% 11.22% 115,33%1 2.43% 16,98

ANALYSES BY THE STATE CHEMICAL LABORATORY, VERMILLION, SOUTH DAKOTA

CoAlL RESERVES THE ESTIMATED COAL TONNAGE FOR THE QUADRANGLE
1s ABouT 1,342,000 TONS. THIS ESTIMATION IS BASED ON THICKNESS MEASURED ON
OUTCROPS AND PROSPECT PITS. THE TONNAGE IS COMPUTED ON THE BASIS OF A
MINIMUM THICKNESS OF 2% FEET, A SPECIFIC GRAVITY OF |.25 AND |700 TONS PER
ACRE-FOOT,

IN THE THICKNESS CATEGORIES, 340,000 TONS RANGE FROM 8 TO |4 FEET THICK;
501,000 TONS ARE IN BEDS 5 FEET THICK; AND 500,000 TONS ARE IN THE MINIMUM
WORKABLE THICKNESS OF ABOUT 3 FEET.

CLAY

THE HeLL CREEK FORMATION CONTAINS MUCH BENTONITIC CLAY AND SHALE WHICH
MIGHT BE A POTENTIAL SOURCE OF BLOATED SHALE FOR USE AS LIGHT AGGREGATE FOR
CEMENTING MATERIALS. TO DATE, NO EXPERIMENTS OF THIS NATURE HAVE BEEN
UNDERTAKEN ON THIS MATERIAL.

CLINKER AND BURNED CLAY

THROUGHOUT THE LIGNITE AREA ARE PLACES WHERE THE LIGNITE HAS BEEN BURNED
AND AS A RESULT THE CLAYS AND SANDS ASSOCIATED WITH IT ARE FUSED, BAKED, OR
FIRED. THESE PLACES GIVE RISE TO LARGE, THICK MASSES OF BRIGHT RED TO PINK,
BRITTLE, HARD ROCK THAT RESEMBLES BROKEN BRICK; SOME ARE HUGE CLINKER BOULD=-
ERS. MANY OF THESE BURNS ARE QUARRIED.

THE BROKEN BRICK-LIKE MATERIAL IS USED ON ROADS, DRIVEWAYS AND RANCH
YARDS. THE CLINKER BOULDERS ARE USED FOR RIP=RAP ON STOCK DAMS.

GRAVEL

TERRACES ALONG BuLL AND JONES CREEKS AND THE SouTH FORK OF GRAND RIVER
OCCAS IONALLY HAVE HUGE GRAVEL DEPOSITS. THE MATERIAL IS SUITABLE FOR ROAD
SURFACING, BUT MUST BE WASHED FOR CONCRETE WORK. |T 1S COMPOSED OF BROKEN
LIMONITE OR IRON~MANGANESE CONCRETIONS, QUARTZ, BROKEN PETRIFIED WOOD, QUART-
ZITE, FLINT, AND HARD SANDSTONE FRAGMENTS. THE DEPOSITS RANGE IN SI1ZE FROM
ONE TO TEN ACRES. THEY AVERAGE 4 FEET THICK, AND ARE FOUND UNDER AT LEAST
2 FEET OF OVERBURDEN WHICH ALWAYS HAS A FLAT SURFACE. ESTIMATED cuBlicC
YARDAGES IN 5 DEPOSITS ALONG BuLL CREEK ARE 653,400 YARDS. FOUR DEPOSITS
ON THE RIVER WILL YIELD 459,800 YARDS AND THREE DEPOSITS ON SQUAW CREEK WILL
YIELD 677,600 YARDS.
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