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AREAL GEOLOGY OF THE DATE QUADRANGLE
Robert EB.yGurtiss

UCT CHADRON FormaTiON (DARTON 1899), WHITE RIVER GROUP (Meex AND HAYDEN
1858)  THIS FORMATION CONSTITUTES THE LOWER FORMATION OF THE WHITE RIVER
THE QUADRANGLE WAS MAPPED IN AUGUST, 1954, AS A PART OF THE STATE GROUP OF SEDIMENTS. ABOUT 30 FEET ARE EXPOSED IN BUTTES LOCATED IN SEC.
GEOLOGICAL SURVEY'S COAL APPRAISAL PROGRAM. LCYPLORATORY COAL-TEST DRILL= 27, T. 18 N.y R. 12 E. THIS UNIT 1S COMPOSED OF INTERBEDDED GRAY TO BUFF
ING WAS DONE IN June, 955, HIGHLY BENTONITIC CLAYS, SILTS, AND SANDS. A THIN, SIX INCH TO ONE FOOT
THICK LIGHT TAN, DENSE, MICROCRYSTALLINE, FRESH WATER LIMESTONE IS FOUND AT
LOCATION THE TOP OF THE BUTTES. BROKEN LIMESTONE FRAGMENTS, CONTAINING MILKY CHERT
OR PORCELLANITE, LITTER THE CHADRON SURFACES. THE FORMATION WAS DEPOSITED
THE QUADRANGLE LIES IN PERKINS COUNTY, SOUTH OF STATE HIGHWAY B. ON AN EROSIONAL UNCONFORMITY ON THE LUDLOW FORMATION.
IT 1S LOCATED ABOUT 35 AIRLINE MILES SOUTHWEST OF LEMMON, APPROXIMATELY TERRACE GRAVELS. MANY TERRACES ARE FOUND ALONG BOTH SIDES OF RABBIT
81 WMILES NORTHEAST OF RAPID CiTY, AND ABOUT 12| MILES NORTHWEST OF PIERRE AND ANTELOPE CREEKS. THE MAXIMUM GRAVEL THICKNESS MEASURED 1S 27 FEET ALONG
BETWEEN PARALLELS 459 |5' AnD 456 30' NORTH LATITUDE AND MERIDIANS 1020 45! RABBIT CREEK IN SEC. 10, Ta 16 Nuy Re 13 E. THE MATERIALS ARE LARGELY LIMON-
WEST LONGITUDE AND COMPRISES AN AREA OF ABOUT 210 SQUARE MILES. THE QUAD= ITE CONCRETIONS, SANDSTONE, LIMESTCNE, MILKY QUARTZ, SILICIFIED WOOD, AND
RANGLE IS NAMED AFTER THE SMALL SETTLEMENT OF DATE WHICH IS LOCATED IN THE ORTHOQUARTZ I TE.
WEST=CENTRAL PART OF THE AREA. OLDER ALLUVIUM. HIGHER ALLUVIAL TERRACES ARE FOUND ABOVE THE PRESENT
VALLEYS OF ANTELOPE AND RABBIT CREEKS. THESE DEPOSITS CONSIST OF HETERO=
TOPOGRAPHY AND DRAINAGE GENEOUS MIXTURES OF CLAY, SILT, SAND AND GRAVEL TEXTURES.
JUMs THIS SURFICIAL DEPOSIT |S RESTRICTED TO PRESENT VALLEY=
THE PRINCIPAL TOPOGRAPHIC FEATURES ARE THE ANTELOPE=-RABBIT CREEK IN- BOTTOM DEPOSITS OF CLAY, SILT, SAND AND GRAVEL.
TERSTREAM DIVIDE, RABBIT SUTTE, AND THE ANTELOPE CREEK-MOREAU RIVER INTER=
STREAM DIVIDE. STRUCTURE
THE ANTELOPE=RABBIT CREEK INTERSTREAM DIVIDE TRENDS EAST-WEST OVER
THE CENTRAL PORTION OF THE AREA, AND IT IS A ROLLING, GRASSED-OVER AREA THE REGIONAL DIP 15 NORTHEAST TOWARD THE AX1S OF THE DAKoTA (WILL1STON)
THAT EXHIBITS A SHARP DIVIDE CREST, EXCELLENTLY DEVELOPED NORTH OF DATE. BASIN AT THE RATE OF |B FEET PER MILE. SMALL STRUCTURAL FEATURES SUCH AS
RABBIT BUTTE, THE HIGHEST POINT ON THE DIVIDE, IS A SYMMETRICAL CON- NORMAL FAULTS (SLUMP) ARE INHERENT TO THE HELL CREEK FORMATION. HEAVE AND
IcAL BUTTE IN Sec. 7, T. 16 Noy R. 13 E. THE BUTTE TOWERS ABOUT 210 FEET THROW SELDOM EXCEED 25 FEET. THE DETERMINATION OF SURFACE STRUCTURE IN THE
ABOVE THE DIVIDE, HELL NRESK FORMATION IS FURTHER COMPLICATED BECAUSE OF PRIMARY SEDIMENTA=
THE HIGHEST AREA IN THE QUADRANGLE 1S FOUND ALONG THE SOUTH BORDER ON TIONAL FEATURES SUCH AS LARGE-SCALE LENTICULARITY, CROSS—=BEDDING, AND DIF=
THE ANTELOPE CREEK=-MOREAU RIVER DIVIDE. HIGH, WELL=-DEFINED BUTTES FORM FERENTIAL COMPACTION. [JUCH OF THE UPLANDS ARE GRASSED OVER. STRUCTURES
PICTURESQUE LANDMARKS THAT MAY BE VIEWED FROM A CONSIDERABLE DISTANCE. HAVE IMPOSED NO MINING DIFFICULTIES.
THE DRAINAGE PATTERN IN THE QUADRANGLE IS DENTRITIC, AND A FEW SPRINGS
EMANATE FROM THE BASE OF EXPOSED COAL BEDS. ECONOMIC GEOLOGY
THE MAXIMUM ALTITUDE IS 2,99] FEET ABOVE SEA LEVEL ON THE U. S. COAST
AND GEODETIC SURVEY TRIANGULATION STATION HIGHLAND IN Sec. 16, T. 15 N., THIS AREA CONTAINS A NUMBER OF MINERAL RESOURCES OF CURRENT .OR POTEN=
R. 12 E. THE MINIMUM ALTITUDE 1S ABOUT 2,500 FEET ABOVE SEA LEVEL ALONG TIAL VALUE. OCOAL MINING 1S NONEXISTENT TODAY; HOWEVER, SEVERAL MINES,
ANTELOPE CREEK IN Sec. 35, T. 16 N.y, R. 13 E. THE QUADRANGLE RELIEF IS INCLUDING THE HEFFNER, IN Secs. 17, 18, T. 17 N., R. 13 E., anp Sec. 32,
APPROXIMATELY 49| FEET, AND THE AVERAGE ALTITUDE IS ABOUT 2,745 FEET ABOVE T. 18 ., R. 12 E. OPERATED YEARS AGO. GRAVEL 1S EXPLOITED PERIODICALLY.
SEA LEVEL. COAL AND COAL BY=PRODUCTS, CLAY, PSEUDOSCORIA, SANDSTONE, AND ORTHOQUART=
ZITE MAY BE OF FUTURE IMPORTANCE.
STRAT | GRAPHY
COAL
GEOCHRONOLOGICALLY, THE EXPOSED STRATIGRAPHIC SEQUENCE INCLUDES THE
HeLL CReexk FORMATION (UPPER CRETACEOUS AGE) AND A PORTION OF THE OVERLYING AREAL EXTENT. THE APPROXIMATE BOUNDARY OF THE HELL CREEK AND LupLow
LuoLow FORMATION (PALEOCENE AGE)s THE HELL CREEK-LUDLOW CONTACT IS CON- COALS ARE SHOWN ON THE MAP. THE BOUNDARIES WERE ESTABLISHED BY NATURAL
FORMABLE AND REPRESENTS CONTINUOUS DEPOSITION WITH THE EXCEPTION OF SMALL EXPOSURES, COAL MINES, PROSPECT PITS, AND |0 STATE GEOLOGICAL SURVEY COAL-
DIASTEMS. TERTIARY RESIDUUM IS REPRESENTED BY FRAGMENTS OF SILICIFIED WOOD TEST HOLES.
FROM THE TONGUE RIVER FORMATION (PALEOCENE AGE) « THICKNESS. THE HELL OREEK COAL ATTAINS A THICKNESS OF 37 INCHES; THE
TERRACE GRAVELS (PLEISTOCENE AGE), OLDER ALLUVIUM SHADEHILL REACHES 65 INCHES IN THICKNESS; AND, THE HILLEN COAL IS 20 INCHES
(PLE I STOCENE-RECENT AGE), AND ALLUVIUM (RECENT THICK.
AGE) COMPLETE THE EXPOSED STRATA IN THE QUADRANGLE. PHYS|CAL C . MucH oF THE HELL CREEK AND LUDLOW COALS ARE
GENERALIZED COLUMNAR SECTION BANDED, BLACK (5YRZ2/1) IN COLOR AND STREAK, HARD, SMOOTH SURFACED, BLOCKY
Ueper HeLlL CREEK, HELL CREEK FORMATION (Brown 1907) WITH LIMONITE STAIN AMD SELENITE GYPSUM CRYSTALS ALONG THE JOINTS AND
THIS UNIT, WHICH ATTAINS A THICKNESS OF ABOUT 240 BEDDING PLANES, SPORADIC SUBROUNDED AMBER-COLORED RESIN PELLETS, PYRITE,
FEET, |S CHARACTERIZED BY DRAB, SUBDUED MEDIUM TO MARCAS | TE AND/OR JAROSITE. THESE COALS SLACK UPON DRYING AND ARE NON-=
DARK GRAY, BROWN, AND BUFF COLORED, LENTICULAR AD-= COKING., THE SPECIFIC GRAVITY AVERAGES BETWEEN |.2 AND 1.25. THIN PEAT=
MIXTURES OF CHANNEL AND DUNE SANDS, PARTLY EOLIAN CLAY BEDS AND "BLACKJACK'" PARTINGS EXIST IN THE COAL AND SUPER-AND SUBJACENT
SILTS, BENTONITIC CLAYS, THIN SEAMS OF CALICHE, POSITIONS.
LIME~ CEMENTED SANDSTONES mwu THIN COAL BEDS, PEAT CHEMICAL CHARACTER. OHEMICAL ANALYSES PROVIDE A SATISFACTORY BASIS FOR
CLAY OR FLORASTROME BEDS, OCCASIONALLY EXHIBITS COMPAR ING COALS AND DETERMINING THE RANK AND GRADE OF COAL AND ITS COMMER=
SMALL RESIN PELLETS AND FRAGMENTS OF VITRAIN AND CIAL QUALITIES. PROXIMATE ANALYSES FURNISH REQUISITE DATA CONCERNING THE
FUSIAN COAL. OSMALL QUANTITIES OF PURPLE-BLACK QUALITY AND COMBUSTION PROPERTIES OF COAL (MOISTURE, VOLATILE AND GASEOUS
L MANGANESE=1RON CONCRETIONS AND ORANGE-BROWN LIMON= MATTER, FIXED CARBON OR THE CHIEF HEAT-PRODUCING CONSTITUENT, ASH AND SUL=
U ITIC LAYERS ARE EVIDENT IN ERODED AREAS. YELLOW PHUR). THE MOISTURE, VOLATILE WATTER, AND FIXED CARBON ARE RESOLVED INTO
D MELANTERITE AND/OR JAROSITE "HALOES" SURROUND CARBON, HYDROGEN, OXYGEN, AND NITROGEN BY THE ULTIMATE ANALYSES.
L MARCASITE NODULES IN LOOSE, UNCONSOLIDATED SAND COAL SAMPLES FROM THE SHADEHILL COAL, HEFFNER MINE (SAMPLE NUMBER |)
Y] IN Sec. 27, T. 16 Noy Re 13 E. UNARTICULATED DI- 2|-INCHES THICK, SE%, Sec. 18, T. I7 N., R. |3 E. AND FROM AN OUTCROP OF
W NOSAUR BONES, REPLACED BY PYRITE, WERE FOUND ALONG HILLEN coAL (SAMPLE NUMBER 2) |9%~INCHES THICK, NE: Sec. 9, T. 17 N.y R. 12 Euy
THE "BREAKS" AND LOCAL BADLANDS IN Sec. 4, T. [6 N., WERE ANALYZED AS RECEIVED, MEANING THE SAMPLES REPRESENT THE COAL AS MINED.
Re 13 E. PROX IMATE ANALYSES SHOW THE FOLLOWING:
THE SHADEHILL COAL FACIES TRANSECTS THE HELL
CREEK=-LUDLOW CONTACT. FIVE THIN COALS, ONE=INCH TABLE 1|
0 TO TEN-INCHES THICK, EXIST IN THE '"SOMBER BEDS" AT AMPLE [MO1STURE [ VOLAT ILE MATTER[FIXED CARBON| ASH [SULPHUR|B.T.U.|DRY B.T.U4
R RaBBIT BUTTE. HERE THE COALS ARE RESTRICTED TO 1 33.20% 39.35% 18,37 9.08%] L68%| 6,987] 10,460
M THE HeLL CREEK WHEREAS NONE OCCUR IN THE BASAL 2 41.91% 43,354 15.74%] 0.72%| 3,878] 6,676 |
A LupLow. HOWEVER, COAL 1S FOUND IN BOTH THE HELL
T CREEK "SOMBER BEDS'" AND OVERLYING BASAL LupLOW IN ASH 1S LOWER IN THE SHADEHILL COAL THAN THE HILLEN COAL, AND THE B.T.u's.
| Sec. 155 T. 15 Noy Ro 13 Ei THE THICKEST UPPER ARE HIGHER IN THE SHADEHILL.
0 HeELL CREEK COAL MEASURED 37 INCHES IN Sec. 12, ECONOMICALLY, IF THE COAL IS AIR=DRIED PRIOR TO CONSUMPTION, THE HEAT=
N T. 16 Noy Ra 12 Eu, WHILE THE SHADEHILL AT THE ING VALUE WILL BE INCREASED APPROXIMATELY 3,000 B.T.u's. (See DRy B.T.u. IN
HEFFNER MiInE, Sec. 18, T. 17 Noy Rs |3 E. MEASURED TasLe 1.)
2| INCHES. CHARACTER OF OVERBURDEN. THE OVERBURDEN, WHICH IS BOTH TOPMOST HELL
IN PLACES, CLINKER AND PSEUDOSCORIA, BUFF TO CREEK AND BASAL AND MIDDLE LUDLOW, IMPOSES NO DIFFICULTIES TO STRIP MINING.
BRICK RED COLORED CLAYSTONE, AND ASHES REPRESENT DIRT-MOVING EQUIPMENT READILY DISPOSES OF THESE STRATA IN OTHER AREAS. OVER=
BURNED GOAL, PEAT-CLAY, AND CLAY BEDS. COAL THICK= BURDEN THICKNESS IS SHALLOW ADJACENT TO THE 65 INCHES OF SHADEHILL COAL THAT
NESSES AND LITHOLOGY MAY VARY OR BE REPLACED LAT- CROPS OUT ALONG THE ROAD BETWEEN Secs. 17, 20, T. 17 Noy, R. 13 E. |F DETAILED
H ERALLY BY "BLACKJACK", PEAT-CLAY, OR MAY BE EN- DRILLING DISCLOSED COMMERCIAL THICKNESSES OF HILLEN COAL UNDER THE SCOTCH
£ TIRELY MISSING. CAP SANDSTONE, THEN THE SANDSTONE WOULD BE A DETRIMENT TO STRIP MINING.
L ESTIMATED COAL RESERVES. THE TOTAL ESTIMATED COAL TONNAGE, BASED ON
LuoLow FormaTion (LLoyp AND HARES 1915) OUTCROPS, MINES AND DRILL=HOLE DATA 1S ABouT 3,815,735 TONS. TONNAGE 1S
L ABOUT 220 FEET ARE PRESENT IN THE QUADRANGLE. IT COMPUTED ON THE BASIS OF A MINIMUM THICKNESS OF 2% FEET, A SPECIFIC GRAVITY
c FORMS THE BEDROCK ACROSS THE NORTHERN ONE=THIRD . OF 1.25 AaND 1,700 TONS PER ACRE-FOOT. TONNAGE 1S FURTHER RESOLVED INTO
OF THE QUADRANGLE, AND LUDLOW BUTTES CAP THE DI- THREE CATEGORIES: MEASURED (COAL RESERVES LOCATED WITHIN 0.5 MILES FROM
R VIDE NEAR THE SOUTH BOUNDARY, OUTCROPS, MINES, OR COAL-TEST HOLES), 308,550 TONS; INDICATED (COAL RESERVES
E LI THOLOGICALLY, THE FORMATION CONSISTS PRIN= LOCATED BETWEEN 0.5 AND |.5 MILES FROM OUTCROPS, STRIP MINES, OR DRILL HOLES),
E CIPALLY OF INTERBEDDED, LENTICULAR LIGHT CREAM- 2,524,635 TONS; AND, |INFERRED (COAL RESERVES LOCATED MORE THAN |.5 MILES
K COLORED CLAYS, SILTS, GRAYWACKE AND ARKOSIC SANDS, FROM OUTCROPS, STRIP MINES, OR DRILL HOLES), 682,550 TONS.
AND RIPPLE-MARKED, CROSS~LAMINATED SANDSTONES.THE POTENTIAL MINING AREAS. DATA FROM |0 STATE GEOLOGICAL SURVEY DRILL
F BASAL PORTION DISPLAYS VARICOLORED CLAYS AND PINK HOLES INDICATE A POTENTIAL STRIPPING AREA IN Secs. 17, 18, 19, 20, T. I7 N.,
0 TO ROSE COLORED CALCAREOUS NODULES AT RABBIT BUTTE R. 13 E., WHERE THE COAL THICKNESSES VARY FROM |5 INCHES TO 65 INCHES IN
R AND THE BUTTES ALONG THE SOUTH DIVIDE. THICKNESS. SYSTEMATIC DRILLING OR AUGERING 1S NECESSARY IN DETERMINING THE
M THE SHADEHILL BIOFACIES CONTAINS FROM ONE TO PRECISE QUALITIES AND QUANTITIES OF COAL AND THE THICKNESS AND CHARACTER
# FIVE COAL BEDS, ZERO TO 65-INCHES THICK, WHICH UN- OF OVERBURDEN IN THIS AREA.
IVERSALLY GRADE LATERALLY INTO PEAT=GLAYS AND/OR
| "B ACKJACK" BEDS, AND LIMONITE, MELANTERITE AND/OR SAND AND GRAVEL
0 JAROSITE, GYPSUM ARE ASSOCIATED MINERALS. THE
N BIOFACIES ATTAINS A THICKNESS OF ABOUT 40 FEET. SAND AND GRAVEL TERRACE DEPOSITS CONSTITUTE A TOTAL OF APPROXIMATELY
Up To 90 FEET OF BUFF LAMINATED, LENTICULAR 50,000,000 CUBIC YARDS AND ARE LOCATED ALONG ANTELOPE AND RABBIT CREEKS.
CLAYS AND SILTS AND YELLOWISH BROWN AND CROSS= MUCH OF THE MATERIAL IS SATISFACTORY FOR ORDINARY FOUNDATION AND ROAD UTILITY.
BEDDED, FINE=GRAINED MICACEOUS, SLIGHTLY GLAUCON= GRAVEL IS PRESENTLY EXPLOITED IN Sec. 31, T. 17 Noy R. I3 E.
ITIC SAND SEPARATE THE SHADEHILL AND HILLEN BIO= THE ESTIMATED VOLUMES OF SAND AND GRAVEL THAT OFFER GOOD POSSIBILITIES
FACIES. FOR LARGE-SCALE OPERATION FOLLOW:
THE HILLEN COAL FACIES IS LOCATED ABOUT 65 TO 90 FEET ABOVE THE SHADE=
HILL COAL FACIES. THE FACIES APPEARS TO BE 5 To |0 FEET THICK. SEVERAL COAL TABLE 2
ZONES EXIST, INCLUDING TWO COALS WITH DARK BROWN COLOR AND STREAK AND BLOCKY LOCATION
TO FISSILE BEDDING, MAXIMUM THICKNESS OF 20 INCHES OF COAL, PEAT=CLAYS, AND SECTION TWP.N. | RGE.E. ACRES | AVERAGE THICKNESS | CUBIC YARDS
THE MINERALS LIMONITE, MELANTER!TE AND/OR JAROSITE AND SELENITE GYPSUM. 115 6 13 302 207 9,760,667
THE SCOTCH CAP SANDSTONE, WHICH VARIES BETWEEN THREE AND 20 FEET IN 29,30,31,32 7 12 310 g7 4,504, 104
THICKNESS, AND IS COMPOSED OF DARK GRAY, FINE=GRAINED, MICACEOUS, CROSS- 27,28,33,34 7 12 265 9! 3,849,252
BEDDED, MASSIVE-BEDDED WEATHERED L|CHEN=SURFACED, LIMONITE=STAINED SANDSTONE. 31 17 I3
SOME LOOSE UNCONSOL IDATED SAND IS FOUND IN THIS INTERVAL. 5 6 13 145 5! 3,513,840
ABOUT 60 FEET OF UPPER LUDLOW-STRATA OVERLIES THE SCOTCH CAP. THESE 14,15 6 13 6l 2! 3,109,216
TERRESTRIAL SEDIMENTS CONSIST OF BUFF CLAYS, SILTS, SANDS, AND SANDSTONES. CLAY AND PSEUDOSCOR IA
ToNGUE RIVER BOULDERS, TONGUE RIVER FORMATION (TAFF 1909) TWO AREAS IN MANY BENTONITIC CLAYEY STRATA IN THE HeLL CREEK FORMATION CAN BE USED

THE NORTHWESTERN PORTION OF THE QUADRANGLE EXHIBIT THICK DEPOSITS OF LIGHT To SEQL LEAKING STOCK DAMS, THUS CONSERVING WATER.
GRAY, WIND=POLISHED ORTHOQUARTZITE BOULDERS WITH VOIDS SHOWING ROOT AND SEUDOSCORIA OR BURNED PINK TO RED CLAYSTONE CAN BE USED FOR ROAD METAL.

BRANCH IMPRESSIONS. THE SURFACES ARE BROWN STAINED AND HIGHLY WIND=POLISHED ORTHOWUARTZITE AND SANDSTONE

LIKE VENTIFACTS. MANY BOULDERS ARE FIVE FEET THICK AND |0 FEET LONG. T
HE ORTHOQUARTZITE BOULDERS IN THE NORTHWESTERN FORTION OF THE QUADRANGLE
CAN BE USED FOR BUILDING STONE. THE ORTHOQUARTZITE IS SILICIFIED AND
POSSESSES EXCELLENT STRUCTURAL STRENGTH.
THe ScoTcH CAP SANDSTONE MAY ALSO BE USED AS A SOURCE FOR BUILDING STONE
AND RIP-RAP FOR DAMS.



