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AREAL GEOLOGY OF THE CAMP CROOK AND MIDLAND NO.4 QUADRANGLES

J. J. Schulte

INTRODUCT IQN

THE AREAL GEOLOGY OF THESE QUAD-
RANGLES WAS MAPPED AS A PART OF THE SOUTH
DakOTA GEOLOGICAL SURVEY'S COAL RESOURCES
PROGRAM DURING JuLY AND AuGusT, 1955,
EXPLORATORY DRILLING FOR SUB=-SURFACE COAL
WAS DONE THE FOLLOWING YEAR. STRATIG-
RAPHY WAS DETERMINED BY "WALKING ouT"
CONTACTS AND DEL INEATING THEM ON AERIAL
BRULE PHOTOGRAPHS. THERE ARE ABOUT 2|l SQUARE
MILES IN THE CAMP CROOK QUADRANGLE AND
ABOUT 38 SQUARE MILES IN THE MIDLAND ;4
QUADRANGLE .

GENERALIZED COLUMNAR SECTION

0o TERRACE
ERX Ry DEPOS I TS

FORM
CRMAT ION LOCAT IO

THESE QUADRANGLES ARE LOCATED IN
WESTERN HARDING CounNTY. THE MIDLAND #4
CHADRON QUADRANGLE BORDERS CARTER COUNTY, MoN-
TANA. THE CENTER OF THE QUADRANGLES 15
I5 AIR MILES WEST OF BuFFALO, SouTH Da-
KOTA, ABOUT 200 AIR MILES NORTHWEST OF
PIERRE, 112 AIR MILES NORTH=NORTHWEST OF
Rapip CiTy. THe CAmMP CROOK QUADRANGLE
IS BOUNDED BY PARALLELS 45930' AnD 45945!
LUDLOW NORTH LATITUDE, AND MERIDIAN 103°45' anp

104~ WEST LONGITUDE. THE MIDLAND #4
QUADRANGLE 1S BOUNDED BY PARALLELS 45°30'
AND 45945' NQRTH LATITUDE, AND MERIDIANS
104° anp 104°02'42" WEST LONGITUDE.

GEOGRAPHY

THE AREA LIES IN THE NORTHERN GREAT
PLAINS PROVINCE. |IT 1S MOSTLY ROLLING,
GRASS COVERED PRAIRIE BUT "“BAD LAND" TO-
POGRAPHY DEVELOPES IN THE SOUTHEASTERN
CORNER OF THE CAMP CROOK QUADRANGLE. THE
LITTLE MISSOURI RIVER DRAINS ALL OF THE
QUADRANGLES EXCEPT THE SOUTHEASTERN CORNER
ofF CAMP CROOK QUADRANGLE WHICH IS DRAINED
BY THE SouTH FORK oF THE GRAND RIVER.

ALL OTHER STREAMS ARE INTERMITTENT. SToOCK
DAMS USUALLY CARRY WATER THROUGHOUT THE
YEAR. MAXIMUM ELEVATION IS 3470 FEET
ABOVE SEA LEVEL ON USGS TRIANGULATION STA-
TION BRACE AND MINIMUM ELEVATION IS 2992
FEET ABOVE SEA LEVEL ALONG THE LITTLE Mic-
SOURI RIVER WHERE IT LEAVES THE NORTH PART
OF THE QUADRANGLES.,

THE CLIMATE 1S SEMI-ARID WITH AN AV-
ERAGE ANNUAL RAINFALL OF |2 INCHES. RANCH-
ING IS THE ONLY OCCUPATICN. CAMP CROOK
IS THE ONLY TOWN WITH A POPULATION OF 122,
THERE ARE NO RAILROADS; STATE HIGHWAY #8
GOES THROUGH THE QUADRANGLES FROM BUFFALO
To CaMP CROOK; OTHER ROADS ARE SECONDARY
OR COUNTY ROADS.

VEGETATION IS ALL PRAIRIE GRASSES
EXCEPT FOR SHORT SAGE BRUSH IN THE MEAMDER
PLAINS OF THE LITTLE MiISSOURI RIVER.

ROCK EXPOSURES ARE ONLY FAIR ANN SPOT-
TED THROUGH THE QUADRANGLES.

STRATIGRAPHY

SURFACE FORMATIONS CONSISTS OF SEDI-
MENTS OF UPPER CRETACEous, OLIGOCENE, Mio=
CENE (OR PLIOCENE) AND QUATERNARY AGE.

THE HeLL CREEK FORMATION OF UPPER CRETA-
CEOUS AGE FORMS THE BEDROCK OF NEARLY ALL
THE QUADRANGLES. TERRACE DEPOSITS ARE
NUMEROUS AND THICK IN THE MEANDER PLAIN
OF THE LITTLE MISSOURI RIVER. NEw EVI=-
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DENCE SUGGESTS THAT A PRONOQUNCED EROSION-
SANDSTONE AL UNCONFORMITY EXISTS BETWEEN THE HELL
CREEK FORMATION AND THE Fox HILLS FORMA=
TION. THE Fox HILLS FORMATION IS MAPPED
3k FOR THE FIRST TIME IN THESE QUADRANGLES.
+HH THE ONLY COMPLETELY EXPOSED FORMATION 1S
= =4 THE Fox HILLS; OTHER FORMATIONS ARE OUT-
SHALE BenTonITIC LIERS OR EROSIONAL REMNANTS NOT REPRESENT-
SHALE ATIVE OF THE COMPLETE FORMATIONS.
Fox HiLLs ForMATION (MEex AND HAYDEN
T — |86|)_Q?UPPER CReTAcEOUS). AsouT I5' oF
i i | THE FOX HILLS FORMATION IS EXPOSED IN A
L - SINGLE LOCALITY IN THE CAMP CROOK QUAD-
BENTONITE PEAT CLAY RANGLE. THE HeLL CREEK FORMATION SCOURS
DEEPLY INTO THE Fox HILLS IN THIS LOCA-
TION; THE Fox HILLS CONSISTS OF GRAY, ME-
DIUM GRAINED SANDSTONE; COMPOSED OF SUB=-
’e ANGULAR QUARTZ AND BIOTITE; IT IS SILTY
- AND CALCAREOUS. ABOVE THIS SANDSTONE 1S
AN INTERBEDDED GRAY SHALE AND SILTY SAND-
CONGLOMERATE CONCRETIONS STONE WHICH 1S PROBABLY Fox HILLS; IT HAS
AND GRAVEL A MARINE TYPE OF BEDDING WHICH THE HeLL
CREEK ABOVE DOES NOT HAVE. SHARK TEETH
e WERE FOUND IN THE RIVER BED BELOW THE OUT-
E st CROPS. A FINELY LAMINATED REDDISH BROWM
IRONSTONE CONCRETION (2") 1S CHARACTERIS-
CoAL D1INOSAUR TIC OF THE CONTACT BETWEEN THE Fox HiLLS
BONES FORMATION AND THE HELL CREEK FORMATION.

HeLl Creex FormaTion (Brown 1907)

(UpPER CRETACEOUS). THE LOWER PART OF THIS

FORMATION CAN VERY READILY BE CONFUSED

WITH THE UPPER PART OF THE Fox HILLS SanD-
STONE. THIS IS DUE IN PART TO REWORKING OF THE FOX HILLS SANDSTONE IN TO THE
HeLL CREEK SEDIMENTS. BASAL HELL CREEK CHANNELS SCOUR DEePLY (20'-50') INTO
THE FOX HILLS FORMATION. THE THREE PARTS OF THE HELL CREEK COULD NOT BE
MAPPED BECAUSE OF INADEQUATE EXPOSURES AND IRREGULARITY OF THESE THREE ZOMES.

UPPER PART: YELLOW TO GOLDEN BROWN SANDSTONE, COARSE GRAINED, POROUS,
FLAGGY; WITH SEVERAL PEAT CLAYS; WITH LOG=LIKE CONCRETIONS; WITH THE PLANT
?HALYMENITES MAJOR, AND MARCASITE CONCRETIONS. AN UPPER HeLL CREEK LIGNITE
HOR | ZON HAS BEEN MAPPED IN THE EAST HALF OF THE QUADRANGLE. THIS ZONE MAY
POSSIBLY CORRFELATE WITH THE SHADEHILL FACIES IN ADJACENT QUADRANGLES.

MIDDLE PART: THIS PART CONSISTS OF THE SOMBER BEDS WHICH ARE THE INTER-
BEDDED DARK GRAY SHALES, PEAT CLAYS AND LENSING, IMPURE SANDS. THEY ARE
PROBABLY OF EOLIAN ORIGIN; THE SHALE BEDS ARE TOUGH OR COHESIVE AND THE PEAT
CLAYS ARE SO COMPACT THAT THEY ARE VERY RESISTIVE TO EROSION; THUS THESE
SOMBER BEDS FORM THE MUDSTACKS PROMINENT IN THE BADLAND AREAS; BENTONITE
MAKES UP A LARGE PART OF THE SOMBER BEDS AND CAUSES SMALL MUD CRACKS WHEN
DRY; DINOSAUR BONES AND FOSSIL WOOD ARE COMMON IN THIS ZONE AS WELL AS NU-
MEROUS BLACK MANGANESE=IRON CONCRETIONS.

Lower PART: GRAY, COARSE GRAINED, POROUS, FLAGGY SANDSTONE; YELLOW
WHEN WEATHERED; FREQUENTLY UNCONSOL IDATED] CALCAREOUS; BLOCKY CONCRETIONS
AND SANDSTONE LENSES OCCUR SPARSELY AND IRREGULARLY; FREQUENT DINOSAUR BONES
OR FRAGMENTS; OCCASIONAL GRAY SHALE AND PEAT CLAY. THESE FLUVIAL CHANNELS
CUT DEEPLY INTO THE Fox HILLS SANDSTONE CAUSING IRREGULAR THICKNESS OF BOTH
THE Fox HiLLs AND HeELL CREEK FORMATIONS. ALTHOUGH THE ENTIRE FORMATION 1S
EXPOSED, IT IS VERY DIFFICULT TO MEASURE A COMPLETE SECTION; SETTLING, SLUMP-
ING AND FLOWING HINDER SUCH MEASUREMENTS; THE FORMATION VARIES FROM 280' TO
400' IN WESTERN HARDING COUNTY.

THE FORMATION FORMS THE BEDROCK OF NEARLY ALL THE QUADRANGLES.

Luptow FormaTiON (LLoYDp AnD HARes 1915) (PALEOCENE). THE CONTACT BE-
TWEEN THE HerLL CREEK AND LUDLOW 1S TRANSITIONAL AND DIFFICULT TO DETERMINE;
IN THESE QUADRANGLES, THE SHADE HILL COAL FACIES 1S INCLUDED IN THE LubpLow
AND FORMS THE RED, BURNED SHALE BUTTES IN THE NORTH PART OF THE QUADRANGLE.
A COARSE TEXTURED, POROUS, GOLDEN BROWN SANDSTONE MARKS THE TOP OF THE HELL
CREEK, WHEREAS THE LUDLOW CONSISTS OF SOFT PASTEL COLORED, FINE TEXTURED,
INTERBEDDED SILT, SHALE AND SANDSTONE; PROMINENT COLORS ARE CREAM, YELLOW
AND GRAY; IT IS GENERALLY UNCONSOL IDATED AND THIN~BEDDED. MNUMEROUS LIGNITES
AND PEAT CLAYS LENSE THROUGHOUT THE FORMATION AND OCCASIONALLY BURN INTO
RED CL INKER.

ONLY THE BASAL PART OF THE LUDLOW FORMATION 1S PRESENT AS OUTLIERS IN
THESE QUADRANGLES WHICH AMOUNTS TO ABOUT 55 FEET. A FEW FEET OF LUDLOW MAY
BE PRESENT ON THE WESTERN EDGE OF THE MIDLAND #4 QUADRANGLE WHERE THE BEDS
ARE MAPPED AS HeLL CREEK.

CHADRON FormaTion (N. H. DarTOn 1399) (OL1GOCENE). ONE SMALL ERO-
SIONAL REMNANT 1S PRESENT IN THE CAMP CROOK QUADRANGLE; IT CONSISTS OF WHITE
UNCONSOL I DATED, FINE GRAINED SANDSTONE; IT IS BENTONITIC AND CALCAREQUS; THE
UPPER PART IS A MAROON TO PURPLFE, BENTONITIC, CLAY GRADING UPWARD INTO '"ca-
LICHE" LIKE SANDY LIMESTONE BENS; THERE IS5 ABOUT 60 FEET PRESENT. THE CHAD-
RON 1S UNCONFORMABLE WITH THE HELL CREEK BELOW AND CONFORMABLE WITH THE
BRULE ABOVE.

BRULE ForMATION (N. H. DARTON 18983) (OLicoceNE). THE BRULE 1S CONFORM-
ABLE WITH THE CHADRON AT THE SAME EROSIONAL REMNANT AS ABOVE,., |T CONSISTS
OF PINK, SANDY CLAY; IT 1S NODULAR AND HAS CHALCEDONY SEAMS; IT IS BENTONITIZ;
WEATHERS LIGHT GRAY AND |5 MASSIVE TO THICK=BENDDED; TURTLE FRAGMENTS ARE
COMMON; ABOUT 30 FEET 1S PRESENT.

QUATERNARY DEPQS1TS. THESE SEDIMENTS CONSIST OF TERRACES OF PLEISTOCENE
AGE, AND OLDER AND YOUNGER ALLUVIUM, DUNE SAND, AND YOUNGER TERRAGES, ALL
OF RECENT AGE. MOST PROMINENT ARE RECENT AND PLEISTOCENE TERRACES ALONG THE
LiTrLe MissourRl RIVER. |IT 1S DIFFICULT TO DELINEATE BETWEEN YOUNGER AND
OLDER ALLUVIUM TERRACES IN THE MEANDER PLAIN OF THE LITTLE MISSour!l RIVER.

STRUCTUR

THE QUADRANGLES OCCUPY A POSITION ON THE SOUTHWESTERN FLANK OF THE
WILLISTON BASIN WHERE THE BASIN HAS BEEN ELEVATED BY THE EXTENSION OF THE
BLACK HILLS UPLIFT AND DISTURBEND BY FOLDS OFF THE CEDAR CREEK ANTICLINE.
REGIDONAL STRIKE 1S NORTHWEST=SOUTHEAST AND REGIONAL DIP 1S NORTHEAST INTO
THE DEEPER PART OF THE BASIN. REGIONAL DI® IS NORMALLY ABOUT 45 FEFT PER
MILE OR ABOUT +°. THE OGALLALA (ARI(AREE?) BEDS ARE FLAT-LYING AND DO NOT
REFLECT REGIONAL DIP OR PLUNGE,

DETERMINATION OF STRUCTJRE OF SURFACE ROCKS |5 HINDERED 8Y THE SLUMP ING
FLOWING OR SETTLING OF THE INCOMPETENT CRETACEOUS SEDIMENTS. FOR THAT REA-
SON, MORE THAN 50% OF THE DI2S, STRIKXES AND PLUNGES ARE PSEUDO. THE SOUTH-
EAST TRENDING CAMP CROOK ANTICLINE MAPPED BY MouLTON & BASS IN 1922, ROUGHLY
FOLLOWS THE LITTLE MISSOURI RIVER AND APPEARS TO BE THE DOMINANT STRUCTURE
IN THE QUADRANGLES., A STRUCTURE CALLED THE GALLUP CREEK DOME LIES IN THE
EXTREME NORTHEASTERN CORNER OF THE AREA IN THE HEADWATERS OF GALLUP CREEK.

ECONOMIC GEOLOGY

URANIUM HAS NOT BEEN DISCOVERED IN COMMERCIAL QUANTITIES IN THESE QUAD-
RANGLES TO DATE.

01l AND GAS IN COMMERCIAL QUANTITIES ARE POSSIBLY PRESENT IN THESE QUAD~
RANGLES; IT IS BELIEVED THAT THE RESERVOIR BEDS, SOURCE BEDS AND CAPPING BEDS
ARE PRESENT AT DEPTH BENEATH THESE QUADRANGLES; FAVORABLE STRUCTURE COULD BE
PRESENT ON THE CAMP CROOK ANTICLINE AND GALLUP CREEK DOME; SUSFECTED FAULTING
IS MASKED PY OVERBURDEN BUT COULD PROVIDE OIL TRAPS |F THEY CARRY WITH DEPTH.

GRAVEL AND SAND OCCUR CONTAMINATED WITH OGALLALA TALUS MATERIAL, CON-
GLOMERATE AND HUMIC MATERIAL IN THESE QUADRANGLES IN HIGH TERRACE CHANNEL DE=
POSITS AS EROSIONAL REMNANTS.

TABLE |
SECTION | TWP, |RGE, |ACRES AVE, THICKNESS EsT. CUBIC YARDS
728217 13 N | E 185 12 FEET 3,381,600,00
36 19 N | E 6 __6 FEET 58,060,00 |
13 I9 N | 2 E 29 7 FEET 327,506,00
15 BN | |E 2 10_FEET 32,266.00

CoAL 1S CONFINED TO TWO AREAS IN THE QUADRANGLE., THE UPPER AREA IS THE
NORTHEASTERN PORTION OF T, 20 N., R. 2 E., WHERE HeLL CREEK COALS CROP OUT
IN Secs. 3, 10 & || AanD LubLow coAL IN Secs. 13 & 34, T. 21 N., R. 2 E. THe
LOWER AREA 1S THE SOUTHWESTERN PORTION OF T. |19 N., R. 3 E., WHERE HeLL CREEx
COALS CROP OUT IN Secs. 20, 25 & 31, T. 19 N., R, 2 E. LuDLOW COALS CROP
OUT AROUND TWO OUTLIERS IN Secs., 20 & 30 IN T. 19 Nuy, R. 3 E. THE UPPER AREA
HAS A TOTAL ESTIMATED RESERVE OF ABOUT 238,000 TONS AND THE LOWER AREA HAS
153,000 ToNS. NEITHER AREA IS AN IMPORTANT COAL RESERVE BECAUSE THE COAL
THICKNESSES RANGE FROM 9 TO 20 INCHES WHICH IS NOT CONSIDERED COMMERCIAL OR
WORKABLE DEPOSITS.



