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Terrace Gravel
(Terrace deposits of sand and
gravel up to 28" thick. Occa-
sionally river silt or loess
covered)
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Chadron Formation
(Light green, sandy, flaky
clay. About 20' thick.
Limited to one small ex-
posure)
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(Residual deposits of groy

fo brown, wind polished ortho -
- - 3 5 & quartzite boulders derived
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Ludlow Formation
(Yellow, friable, calcareous,
ledge forming sandstones,
numerous coal horizons.
Buff to yellow silt, darker
silty clays alternate with
the sondstones. Tpls- Shade-
hill coal facies at base of
Ludiow, coal horizons grading
laterally into peat cloy ond/
or "blockjock” beds. Forma-
tion about 200" thick)

PALEOCENE
A
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Hell Creek Formation

("Somber beds” of light to
dark gray bentonitic clay.
Gray to yellow fine sand.

A coal horizon in upper part.
Few calcareous-cemented
sandstone ledges. Mn-Fe
and limonitic concretions.
About 240+’ thick)

(Govert)

UPPER CRETACEOUS
=

DRAINAGE
-1
5,

Intermittent Streams

L

Intermittent Lakes
CULTURE

TI6N|

= a @

Buildings
(House, church, and school)

3
"
u

Roads and Trails

X B.M
2798

Bench Marks

(Monuments marking points
of known oltitude.)

a

AGATE

Triangulation Stations
(U.S. Coost 8 Geodetic
and/or U.S Geological
Survey monumenls mark-
ing points of exaoct geo-
graphic location.)

TIS N

® Operating
® Abondoned

Coal mines and Gravel pits

Coal Thickness
(Exposed)

2323 TT Hole
O, Altitude
Overburden

Drill Holes

45'[5*_ .
{03 00 . (Zeona)
< Geology by E.J. Bolin
o Asmited by F 4 puck .
¥ Surveyed in 1954 e Scale = 43500
Coal-Test Holes Drilled in 1956 = - - —— | = _E iE
Bose Map by South Dakota Stote Geological Survey Vermillion, South Dakota
APPROXIMATE MEAN
DECLINATION (934 |956

8 Quadrangle Location

~

QUAT ERNARY

A

—~—

TERTIARY

K

~

CRETACEOQUS




AREAL GEOLOGY OF THE SORUM QUADRANGLE

By

Edward J. Bolin

INTRODUCT ION

THE QUADRANGLE WAS MAPPED DURING AUGUST OF 1954 AS PART OF THE STATE
GEOLOGICAL SURVEY'S COAL RESOURCES PROGRAM. THE COAL TEST HOLES WERE DRILLED
IN THE SUMMER OF 1955,

LOCATION

THE QUADRANGLE OCCUPIES THE WEST-CENTRAL PORTION OF PERK INS COUNTY AND
INCLUDES A STRIP ABOUT 2% MILES WIDE IN SOUTHEASTERN HARDING COUNTY. IT
LIES ABOUT 80 MILES NORTH=NORTHEAST OF RAPID CITY AND ABOUT 130 MILES NORTH-
WEST OF PIERRE. THE AREA INCLUDES ABOUT 210 SQUARE MILES BETWEEN PARALLELS
45915 anp 45930' NORTH LATITUDE AND MERIDIANS 102945' anp 103°00' EAsT
LONG I TUDE .

GEOGRAPHY

RABB1T AND ANTELOPE CREEKS FOLLOW MEANDERING COURSES SLIGHTLY SOUTH OF
EAST ACROSS THE QUADRANGLE AND FORM THE MAJOR WATERSHEDS OF THE REGION.
NORTH OF RABBIT CREEK THE SURFACE RISES RAPIDLY FOR ABOUT 250 FEET TO THE
ROLLING MEADOW ON THE INTERSTREAM DIVIDE BETWEEN RABBIT CREEK AND THE SOUTH
FORk OF GRAND RIVER. THE RABBIT-ANTELOPE CREEK DIVIDE 1S SHARP AND RUGGED
IN THE WESTERN PART OF THE AREA BUT SLOPES EASTWARD TO ROLLING PRAIRIE
LANDS. ANTELOPE CREEK OCCUPIES A BROAD VALLEY WITH GENTLE SLOPES ON BOTH
SIDES. THE ANTELOPE CREEK-MOREAU RIVER DIVIDE IN THE SOUTHERN PART OF THE
QUADRANGLE IS LARGELY ROLLING, GRASS=COVERED PRAIRIE BUT SMALL AREAS OF
BADLANDS ARE DEVELOPED ALONG SOME OF THE CREEKS. THE EXTREME SOUTHERN POR-
TION OF THE AREA |S DRAINED BY SOUTH FLOWING TRIBUTARIES TO THE MOREAU.

THE TOTAL RELIEF OF THE QUADRANGLE IS ABOUT 350 FEET.

THE QUADRANGLE LIES IN A SEMI-ARID REGION OF VERY SPARSE POPULAT ION.
THE MEADOW LANDS IN THE NORTHERN PART OF THE AREA ARE NEARLY ALL UNDER CUL-
TIVATION, AND IN PLACES THE ROLLING PRAIRIES TO THE SOUTH HAVE BEEN CULTI-
VATED. HOWEVER, THE SOIL DERIVED FROM THE HELL CREEK IN THE LATTER AREA IS
NOT VERY FERTILE, AND THE MAJORITY OF THIS REGION IS USED FOR GRAZING,

THERE ARE NO TOWNS IN THE QUADRANGLE BUT THERE IS A GENERAL STORE AND
CHURCH AT SoruM IN THE NE, Sec. 7, T. 17 N., R. 10 E. THERE ARE NO RAIL-
ROADS OR HIGHWAYS CROSSING THE QUADRANGLE, BUT MUCH OF IT IS MADE ACCESSIBLE
BY TWO NORTH-SOUTH ROADS AND SHORTER CROSSROADS JOINING THEM.

STRATIGRAPHY

THE EXPOSED SEDIMENTS RANGE IN AGE FROM UPPER CRETACEOUS TO RECENT. THE
Upper HeLL Creex (UpPer CRETACEOUS AGE) FORMS THE BEDROCK ALONG THE STREAM
VALLEYS AND ON THE ROLLING PRAIRIES, AND THE LuDLOW FORMATION (PALEOCENE
AGE) FORMS THE BEDROCK ON THE HIGHER INTERSTREAM DIVIDES. A SMALL DEPOSIT
OF THE CHADRON FORMATION (OLI1GOCENE AGE) LIES IN Sec. 14, T. |7 N., R. 9 E.,
HARDING COUNTY. LARGE AREAS IN THE VALLEYS OF RABBIT AND ANTELOPE CREEKS
ARE OCCUPIED BY PLEISTOCENE TERRACE GRAVELS AND PLEISTOCENE-REGCENT LOESS AND
ALLUV UM,

P »_HELL CREEK FORMA-
JION (Brown, 1907). TwO HUNDRED AND
FORTY FEET, MORE OR LESS, OF THF |IPPFR
HELL CREEK 1S EXPOSED IN THE AREA. IT
CONSISTS PREDOMINANTLY OF LIGHT TO DARK
GRAY, HIGHLY BENTONITIC CLAY, WITH THIN
BEDS OF GRAY TO YELLOW FINE SAND, THE
SHALES AND CLAYS ARE HIGHLY PLASTIC AND
SLIPPERY WHEN WET, BUT UPON EXPOSURE AND
DRYING BECOME HARD AND PUSTULAR. CoON-
CRETIONS OF LIMONITE AND MANGANESE=-|RON
ARE SCATTERED THROUGHOUT, AND ARE ABUN-
DANT LOCALLY. A COAL HORIZON IN THE
UPPER PART OF THE UNIT IS EXPOSED AT
SEVERAL PLACES NORTH OF RABBIT CREEK IN
THE NORTHEASTERN PART OF THE QUADRANGLE.
THIS HORIZON CONTAINS COAL OF POTENTIAL
ECONOMIC VALUE AT PLACES, AND APPEARS TO
BE CONTINUOUS FOR SEVERAL MILES IN CON-
TRAST TO THE EXTREME LENTICULARITY OF
MOST UPPER HeELL CREEK COALS. THIN DIS-
CONTINUOUS BEDS OF BLACKJACK AND PEAT CLAY
ARE COMMON IN THE UPPER PART. RAPID LAT-
ERAL AND VERTICAL VARIATIONS IN COLOR AND
TEXTURE ARE TYPICAL OF THE SEDIMENTS.

GENERAL IZED COLUMNAR SECTION
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LupLow ForMATION (LLOYD AND HARES,
I1915). THE HeLL CREEK-LUDLOW CONTACT IS
PLACED AT THE BASE OF THE LOWEST COAL OR
ASSOCIATED LITHOLOGY IN THE SHADEHILL
FACIES OF THE LuDLOW. WHERE THIS BASAL
COAL FACIES IS ABSENT THE CONTACT LIES AT
THE HORIZON WHERE THE PREVAILINGLY "SOM-
BER'" COLORED BENTONITIC SEDIMENTS OF THE
HELL CREEK GIVE WAY TO THE BUFF AND YEL-
LOW SILTY AND SANDY STRATA OF THE LuDLOW.
THE CONTACT 1S QUITE ARBITRARY IN AREAS
OF GENTLE TOPOGRAPHY BECAUSE IT IS OB-
SCURED BY SOIL AND VEGETATION.

— == SHADEH I LL
===t FACIES
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ABouT 200 FEET OF THE LUDLOW FORMA=-
TION IS EXPOSED ON THE RABBIT-ANTELOPE
CREEK DIVIDE IN THE WESTERN PART OF THE
QUADRANGLE. SMALL OUTLIERS OF THE FOR-
MATION OCCUR ON THE INTERSTREAM DIVIDE
BETWEEN ANTELOPE CREEK AND THE MOREAU
RIVER TO THE SOUTH.

THE LuDLOW 1S CHARACTERIZED BY YEL-
LOW, FRIABLE, CALCAREOUS, LEDGE-FORMING
SANDSTONES, AND NUMEROUS COAL HOR|ZONS
IN THE AREA., THESE ALTERNATE WITH BUFF
TO YELLOW LOOSE SILT AND SAND, AND DARK-
ER SILTY, FLAKY CLAY. THE COAL HORIZONS
CONTAIN THIN COAL BEDS ASSOCIATED WITH
MUCH BROWN PEAT CLAY, BLACKJACK AND BLACK
CARBONACEOUS SHALE. FEW OF THE COAL HO-
RI1ZONS COULD BE TRACED FOR ANY APPRECIABLE
DISTANCE, BUT THE SHADEHILL FACIES AT THE
BASE OF THE LUDLOW WAS RECOGNIZED AT NU=
MEROUS PLACES IN THE AREA. (ELEVATIONS
SHOULD MAKE MORE CORRELATIONS WITHIN THE
AREA POSSIELE, AND SHOULD ALSO FACILITATE
SOME CORRELATIONS WITH THE COAL FACIES TO THE EAST).
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Toneue RIVER BouLpers, TONGUE RIVER FORMATION. THICK CONCENTRATIONS

OF RESIDUAL ORTHOQUARTZITE BOULDERS BLANKET THE LUDLOW FORMATION IN THE
NORTHEAST CORNER OF THE QUADRANGLE. THE BOULDERS ARE LIGHT GRAY AND POSSESS
A HIGH DEGREE OF WIND POLISH (VENTIFACTS) AND VESICULAR IMPRESSIONS OF

ROOTS AND BRANCHES.

CHADRON ForMATION (DARTON, 1899). ABOUT 20 FEET OF LIGHT GREEN, SANDY,
FLAKY CLAY OF THE CHADRON FORMATION 1S EXPOSED ON A SMALL HILL IN SEC. |4,
T. 17 N., R. 9 E. THIS DEPOSIT DOES NOT PROJECT ABOVE THE LUDLOW SANDS AND
SILTS ON ADJACENT HILLS SHOWING THAT THE CHADRON WAS LAID DOWN ON A VERY
UNEVEN EROSION SURFACE DEVELOPED ON THE LUDLOW. SLABS OF VERY LIGHT GRAY
LIMESTONE AND BOULDERS OF DENSE, LIGHT GRAYISH BROWN ORTHOQUARTZITE ARE
DENSELY SCATTERED OVER THE SURFACE OF THIS CHADRON DEPOSIT. THIS INDICATES
THAT THE ORTHOQUARTZITE BOULDERS SO PROMINENT AT THE SURFACE THROUGHOUT MUCH
OF NORTHWESTERN SOUTH DAKOTA ARE DERIVED IN PART FROM THE CHADRON FORMATION
AS WELL AS FROM THE TONGUE RIVER FORMATION.

STRUCTURE

THE QUADRANGLE LIES ON THE WEST FLANK OF THE DAkOTA (WILLISTON) BasiIn.
THE SURFACE STRATA HAVE A GENTLE NORTHEAST DIP IN THE WESTERN PART OF THE
AREA AND A MORE NEARLY NORTH DIP TO THE EAST. THESE DIPS ARE LESS THAN 40
FEET PER MILE. SMALL FAULTS WITH DISPLACEMENTS OF LESS THAN |0 FEET ARE
FOUND AT PLACES, AND MINOR FLEXURES ARE UNDOUBTEDLY SUPERIMPOSED ON THE RE-

GIONAL STRUCTURE OF THE AREA.

ECONOMICS

NO MINERAL PRODUCTS ARE BEING EXPLOITED FROM THE AREA AT THE PRESENT
TIME, BUT THERE ARE VAST RESERVES OF GRAVEL AND BENTONITIC CLAY, AND LESSER

RESERVES OF COAL IN THE QUADRANGLE,

COAL

A COAL HORIZON NEAR THE TOP OF THE UPPER HeLL CREEK 1S EXPOSED AT SEV-
ERAL PLACES ON THE NORTH SIDE OF RABBIT CREEK IN THE EASTERN PART OF THE AREA.
THIS COAL WAS FORMERLY MINED AT THE KNUDSEN MINE IN THE NE%, Sec. 2, T. |7
N., R. 10 E., ALTITUDE 2777 AND THE PHILLIPS MINE IN THE SW}, Sec. 7, T. |7
Ne, R. Il Es, ALTITUDE 2690. THE COAL ATTAINS A MAXIMUM THICKNESS OF 43
INCHES TO THE EAST OF THE PHILLIPS MINE IN Sec. 17, T. 17 Noy, R, Il E. THIS
HORIZON 1S MUCH MORE PERSISTENT THAN MOST OF THE COAL FACIES IN THE UPPER
HeLL CrReex. TOTAL RESERVES OF POTENTIALLY COMMERCIAL COAL FROM THIS HORIZON
ARE ESTIMATED To BE |,632,700 Tons, (THE KNUDSEN MINE MAY BE IN THE SHADEHILL).

THE SHADEHILL FACIES AT THE BASE OF THE LUDLOW FORMATION 1S NOT AS
PERSISTENT IN THIS AREA AS IT IS TO THE NORTH, AND DOES NOT CONTAIN ANY COAL
OF POTENTIAL COMMERCIAL VALUE,

A COAL BED EXPOSED IN THE SW, Sec. 9, T. 17 N., R. |l E., ATTAINS A
MAX IMUM THICKNESS OF 40 INCHES. |T CONTAINS ESTIMATED RESERVES OF 686,800
TONS OF COAL, BUT IF MINED ON A LARGE SCALE WOULD HAVE TO 60 UNDERGROUND.

APPROXIMATELY 40 FEET ABOVE THE ABOVE MENTIONED COAL ANOTHER COAL HORI-
ZON 1S EXPOSED ON SEVERAL SANDSTONE CAPPED HILLS IN SECS. 7, 8 AND 16 OF
THE SAME TOWNSHIP, THIS HORIZON HAS A TOTAL THICKNESS OF MORE THAN 30 FEET
ON A STEEP SIDED HILL IN THE NE}, SW, Sec. 7, WHERE IT INCLUDES FOUR COAL
BEDS., THE LOWEST OF THESE 1S 54 INCHES THICK AND IS THE MOST PERSISTENT IN
THE AREA. |T 1S DOUBTFUL IF COMMERCIAL DEVELOPMENT OF THIS HORIZON WOULD BE
POSS IBLE BECAUSE OF THE LIMITED AREAS UNDERLAIN BY THE COAL.

LuDLOW COALS CROP OUT AT SEVERAL HORIZONS ON THE RABBIT-ANTELOPE CREEK
DIVIDE IN THE WESTERN AND CENTRAL PARTS OF THE QUADRANGLE. IN THE SW{, Sec.
27, Te 17 Noy, R. 10 Eoy A BED 42 INCHES THICK WAS MINED ON A SMALL SCALE FOR
LOCAL USE IN THE EARLY |1900's. THE OVERBURDEN HERE IS THIN AND THE COAL IS
BADLY WEATHERED. IN THE EASTERN PART OF SEC. 30 TWO COALS SEPARATED BY 2%
FEET OF CLAY ARE FOUND AT ABOUT THIS SAME HORIZON., THE LOWER OF THESE 1S 30
INCHES THICK BUT 1S PROBABLY LIMITED IN EXTENT. |IN THIS REGION THERE IS AN
ESTIMATED RESERVE OF 992,000 TONS OF COAL.

THE CHEMICAL CHARACTER OF THE LIGNITE IS SHOWN IN THE TABLE.

TasLe PROXIMATE ANALYSIS

COAL [ SEC [ TPS | RGE | MOISTURE | VOLAT ILE | CARBON |ASH | SULFUR | B.T.U,
Hicten| 27 | 17 10 | 45,26% | 31.,51% | 16,37% 16.86%|0.,92% | 4688
HeELL
ICREEK 7 17 11 41,17 31,24 20,66 16,93 10,58 5126

ANALYSES BY THE STATE CHEMICAL LABORATORY, VERMILLION, SoUTH DAKOTA

GRAVEL

LARGE GRAVEL TERRACES OCCUR ON BOTH SIDES OF RABBIT CREEK, AND SMALLER
ONES ARE FOUND ON THE SOUTH SIDE OF ANTELOPE CREEK. THESE TERRACES HAVE A
THIN VENEER OF SILT, AND THE GRAVELS ARE POORLY SORTED AND STRATIFIED. MosT
OF THE TERRACES CONTAIN LESS THAN FIVE FEET OF GRAVEL, BUT |3 FEET 1S EXPOSED
IN AN ABANDONED PIT AT SORUM AND TWO AND ONE=-HALF MILES WEST ON THIS SAME
TERRACE IT 1S SEVEN FEET THICK AT ANOTHER ABANDONED PIT. THE GRAVEL ATTAINS
A MAXIMUM THICKNESS OF 28 FEET ON THE NOSE OF A TERRACE IN THE SWi, Sec.
17, Ta 17 Noy R. 1l E., BUT IT THINS RAPIDLY TO 2% FEET ON THE MAIN PART OF
THIS TERRACE,

TEN TERRACES ALONG RABBIT CREEK CONTAIN AN ESTIMATED 19,700,000 cusic
YARDS OF GRAVEL, AND THE TERRACES ON THE SOUTH SIDE OF ANTELOPE CREEK CON-
TAIN AN ESTIMATED 2,081,200 cuBIC YARDS,

CLAY
THe UPPErR HELL CREEK CONTAINS VAST AMOUNTS OF HIGHLY BENTONITIC CLAY

WHICH MAKES EXCELLENT IMPERVIOUS MATERIAL FOR THE CONSTRUCTION AND REPAIR OF
STOCK DAMS,



