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GEOLOGY OF THE MG LAUGHLIN QUADRANGLE

Robert E. Stevenson

ANTRODUCTION

THE MAPPING OF THIS QUADRANGLE WAS DONE
IN 1956 AS A PART OF THE STATE GEOLOGICAL
SURVEY'S GENERAL MAPPING PROGRAM. THE WRITER
ACKNOWLEDGES WITH GRATITUDE THE ASSISTANCE IN
THE FIELD OF R, L. HALE.

LOCATION

s L THE MCLAUGHL IN QUADRANGLE LIES ALONG THE
”f‘-} NORTH DAKOTA LINE IN NORTHEAST CORSON COUNTY.

TILL RESIDUUM

rrmI

THE AREA 1S APPROXIVATELY |00 MILES NORTH-
NORTHWEST OF PIERRE AND |70 MILES NORTHWEST
oF RAPID CITY, |IT LIES IN THE OPEN STANDING
Rock INDIAN RESERVATION.

GEOGRAPHY

THIS IS A REGION OF SLIGHTLY POPULATED
PRAIRIE UPLANDS NORTH OF THE GRAND RIVER AND
WEST OF THE MISSOUR! RiIVER. THE ESTIMATED
AVERAGE ELEVATION 15 2000 FEET WITH A RELIEF
oF 90 To |60 FEET.

THE SURFACE 1S CHARACTERIZED BY THREE
TYPES OF TOPOGRAPHY: (I) A ROLLING HIGH LEVEL
(2000-2150 FEET ALTITUDE) EROSION SURFACE
THAT SLOPES SOUTHWARD AND EASTWARD ABOUT 20 =
27 FEET PER MILE FROM THE OLD INTERSTREAM DI~-
VIDE; THIS SURFACE IN ITS SOUTHERN AND EASTERN
PART IS DOTTED WITH SANDSTONE CAPPED BUTTES
STANDING ABOUT |00 FEET ABOVE THE EROSION
SURFACE; (2) THE DEEPLY INCISED GORGE OF OAK
CREEK IN THE VICINITY OF MCLAUGHL IN WHERE THE
STREAM FLOWS ABOUT 80 FEET BELOW THE HIGH
LEVEL EROSION SURFACE; AND (3) LOW BOULDER
COVERED RIDGES AND HILLOCKS REPRESENTING A
GLACIAL TILL RESIDUUM IN THE NORTHEASTERN
CORNER OF THE QUADRANGLE.

THE ONLY STREAM OF CONSEQUENCE, OAK CREEK,
FLOWS SOUTHEASTERLY ACROSS THE EASTERN HALF
OF THE QUADRANGLE. ALL PERMANENT WATER BODIES
ARE ARTIFICIAL RESERVOIRS, MOSTLY SMALL STOCK
DAMS., THE CLIMATE IS SEMI=ARID WITH AN AV=
ERAGE ANNUAL RAINFALL OF ABOUT |8 INCHES, AND
A MEAN ANNUAL TEMPERATURE oF 43° F. MosT oF
F THE LAND IS USED FOR GRAZING STOCK, BUT SOME
IS DEVOTED TO SMALL GRAIN AND FORAGE CROPS.

0 THE AREA IS LIGHTLY POPULATED (| FAMILY
PER 2% SQUARE MILES). THE TOWN OF MCLAUGHLIN

R WiTH A POPULATION OF 713 IS THE ONLY SETTLE=

M MENT. THE MAINLINE OF THE CHICAGO, MILWAUKEE,
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St. PauL anp PaciFic R. R. AanDp U, S. HisHway
12 RUN SOUTHEAST ACROSS THE CENTRAL PART OF
THE MAP. S, D. HIGHWAY 63 GOES NORTH FROM

McLAUGHLIN TO THE NORTH DAKOTA LINE AND A
BRANCH OF THE RAILROAD GOES NORTH THROUGH
| MAPLE LEAF SIDING.
TIMBER LAKE
souil MEMBER 0] BEDRQCK STRAT IGRAPHY

' N BEDROCK FORMATIONS ARE EXPOSED OVER 95

PERCENT OF THE MAPPED AREA. THESE STRATA ARE
el LATE CRETACEOUS IN AGE.
L mmanini) Fox HiLLs FORMATION Meex AND HAvpen 1861,

THIS FORMATION WAS ORIGINALLY DESCRIBED

AND NAMED FROM EXPOSURES ON Fox RIDGE, ABOUT
70 MILES TO THE SOUTH. ON THE BASIS OF LITHOLOGY, THE FORMATION HAS BEEN
DIVIDED INTO FOUR MEMBERS, THREE OF WHICH CROP OUT IN THIS QUADRANGLE.
TivBer LAKE MEMBER MORGAN AND PETSCH 1945, EXPOSURES OF THE BUFF SANDS OF
THIS LOWEST MEMBER ARE FOUND ALONG THE SOUTH EDGE AND IN THE SOUTHEAST NINTH
OF THE QUADRANGLE. IT IS A BUFF TO GREY, MEDIUM= TO FINE=GRAINED, MASSIVE,
CROSS=LAMINATED, SUBQUARTZOSE TO SUBGRAYWACKE SAND WITH ORANGE~BROWN CALCAR-
EOUS FERRUGINOUS SANDSTONE CEMENTATIONS, ORANGE LIMONITIC CLAYSTONE CONCRE=-
TIONS AND GREY CLAY=-PEBBLES. THE MEMBER INCREASES RAPIDLY IN THICKNESS FROM
ABOUT 40 FEET IN THE WEST TO MORE THAN 87 FEET IN THE EAST. MARINE MOLLUSKS
ARE COMMON, BOTH AS SCATTERED SPECIMENS AND LENTICULAR SUBCOQUINAS. THE
TiMBER LAKE HAS A VERY CHARACTERISTIC FAUNA DOMINATED BY THE THICK=SHELLED
PELECYPOD TANCREDIA AMERICANA, AND CONTAINING CALLISTA AND LUNATIA.
BuLLHEAD MEMBER STEVENSON 1957. SCATTERED OUTCROPS OF THIS MEMBER ARE
FOUND IN THE SOUTHERN AND SOUTHEASTERN PARTS OF THE MAPPED AREA. LITHOLO-
GICALLY IT CONSISTS OF THIN ALTERNATING BEDS OF LIGHT GREY TO BUFF, MEDIUM=
TO FINE=GRAINED LOCALLY CROSS=LAMINATED SUBGRAYWACKE SAND OR SILTY SAND AND
DARK GREY SUBFISSILE CLAY. LOCALLY THERE MAY BE HORIZONS OF ORANGE LIMONITIC
CONCRETIONS., THE MEMBER RANGES FROM 75 To |10 FEET IN THICKNESS. |IT IS
SPARSELY FOSSILIFEROUS WITH THE UPPER PORTION CHARACTERIZED BY SCATTERED

QSTREA GLABRA.

CoLGATE MeEMBER CALVERT 1912, SPARSE OUTCROPS OF THIS MEMBER FORM A NARROW
BAND ZIGZAGGING ACROSS THE CENTRAL PART OF THE QUADRANGLE., THERE ARE A
NUMBER OF BUTTES AND SMALL MESAS CAPPED BY COLGATE SANDSTONE IN THE SOUTHERN
AND SOUTHEASTERN PART OF THE AREA. THE MEMBER, WITH A MAXIMUM THICKNESS OF
38 FEET, 1S LOCALLY ABSENT IN THE EAST WHERE HELL CREEK STRATA LIE DIRECTLY
UPON THE BULLHEAD BEDS.

THE COLGATE MEMBER 1S A GRAY "PEPPER AND SALT", MASSIVE, FINE=GRAINED,
SUBGRAYWACKE SAND AND SEVERAL INTERBEDS (I+ To 4 FEET THICK) OF SLABBY SILI-
ceous SANDSTONE ('cAProck"). THERE MAY BE LOCAL CLAY AND SILT STREAKS. AT
THE BASE OF THE MEMBER, IN THE SOUTHWEST CORNER OF THE QUADRANGLE, IS A |=5
FEET THICK OYSTER (OSTREA GLABRA) BED WITH A SILT AND CALCARENITE MATRIX.

Herl CReek FORMATION Brown 1907.

GRASSED OVER OUTCROPS AND THE ABSENCE OF THE |SABEL=-FIRESTEEL LIGNITIC
FACIES OVER MOST OF THE AREA HAVE MADE IT IMPOSSIBLE TO DISCRIMINATE IN
MAPP ING THE LOWER AND UPPER UNITS, AS HAS BEEN DONE TO THE SOUTHWEST AND WEST
(CurTiss, 1954, STEVENSON, [557a).

IN THE MAPPED AREA, THE FEW EXPOSURES OF THE HELL CREEK FORMATION ARE
RESTRICTED TO THE NORTHERN AND NORTHWESTERN PORTION. THE BEST EXPOSURES ARE
IN A SMALL BADLAND AREA IN THE NORTHEAST CORNER OF THE QUADRANGLE. THE
UPPER HELL CREEK 1S MAINLY A SERIES OF LENSING, BUFF, MEDIUM-GRAI NED, SUBGRAY-
WACKE SAND AND SILTS WITH OCCASIONAL INTERBEDS OF BUFF TO GREY BENTONITIC
CLAY.

THE LOWER PORTION OF THE HeELL CREEK IS VERY HETEROGENEOUS WITH INTER=
BEDDED AND LENSING BUFF, FINE- TO MEDIUM-GRAINED SUBGRAYWACKE SAND AND SILTY
SAND; BROWN SILTY CLAY AND BENTONITIC SILTSTONE; GREY BENTONITIC CLAY; AND
BROWN TO BLACK PEAT-CLAY. LOCALLY AT THE TOP OF THE LOWER STRATA IS THE
ISABEL-F IRESTEEL LIGNITIC FACIES, ABOUT A FOOT OF BLACK FISSILE LIGNITE,
CLAYEY LIGNITE, AND BROWN PEAT=CLAY.

2URFICIAL DEPOSITS

LYING UNCONFORMABLY ON THE BEDROCK SURFACE ARE GLACIAL, GLACIOFLUVIAL
AND FLUVIAL DEPOSITS OF PLEISTOCENE AGE. THESE DEPOSITS ARE RESTRICTED TO
AREAS ADJACENT TO THE MAJOR STREAMS AND IN THE NORTHEASTERN CORNER OF THE
MAPPED AREA. SCATTERED OVER THE ENTIRE QUADRANGLE SURFACE ARE BOULDERS
REPRESENTING A LAG GRAVEL DERIVED FROM A FORMER TERTIARY SEDIMENT COVER AND
GLACIAL TILL.

| oR OLDER GLAciAL DEPOSITS

HESE GLACIAL DEPOSITS WERE ASSUMED TO BELONG TO THE |OWAN SUBSTAGE
ofF THE WisconsIN By FLINT (1955) BuT LEONARD (1916) CONSIDERED THE NR TH
DAKOTA EXTENSION OF THESE DEPOSITS TO BE PRE-WISCONSIN, POSSIBLY KANSAN.
THEY SHOW DIFFERENCES IN LITHOLOGY AND TOPOGRAPHIC EXPRESSION WITH THE
|OWAN OF EASTERN SOUTH DAKOTA AND THEREFORE AS LEONARD BELIEVED, COULD BE
PRE-WISCONSIN. THEIR AREAL EXTENT IS SHOWN IN FIGURE |.

TiLL ReESipuuM. THESE ARE LOW RIDGES AND

NORTH. OAROTA HILLOCKS VENEERED BY 2-3 FEET OF ABUNDANT
R26E 4 —~—2LE] BOULDERS AND COBBLES (MINIMUM DIAMETER OF
[za | 24 [l Q30:$§3l 2 2% INCHES). THE ACCUMULATIONS ARE VERY PATCHY.
SCATTERED SoULOERS ALT|L PSS THESE BOULDER PILES ARE MIXTURES OF A PRE=
23| 2¢ | 28 E?@UM 28 [* 27 GLACIAL LAG GRAVEL OF GRAY ANGULAR SILICEOUS
. s g NN cLaY (MORTHOQUARTZITE") BOULDERS, AND IGNEOUS
35 | 36 | M ‘3}\‘ 5s | 3a | (B7%), meTAMORPHIC (10¥%), AND A NON-CARBONATE
3 NN SEDIMENTARY (3%) GLACIAL BOULDERS. THE MAT-
= RIX 15 LOESSIAL.
2| 2 ! € |3 % 3 | QuTtwAasH. THESE ARE PATCHY UPLAND DEPOSITS

= " scfrfxﬁgzns LYING WEST AND SOUTH OF THE TILL RESIDUUM,
, (1) . (see FIGURE |). THE DEPOSITS CONSIST OF A

Figura | i FAIRLY CLEAN, CROSS-LAMINATED, COARSE~ TO
Glocial Deposits in OUTWASH| | \g—-GRAINED SUBGRAYWACKE SAND WITH INTER-
the NE corner of the | ., BEDDED AND LENSING BEDS OF COARSE GRAVEL.

THE GRAVELS CONSIST OF 2-40% LOCAL NON=GLACIAL
MATERIAL, 50-67% I1GNEOUS, 7-13% METAMORPHIC
AND 3-17% SEDIMENTARY (2-10% CARBONATE). THE
DEPOSITS RANGE FROM 0 TO 6 FEET IN THICKNESS,

Mc Loughlin  Quadrangle

Uy AND

ALoNG OAK CREEK, THERE ARE A NUMBER OF TERRACE DEPOSITS OF INTERBEDDED
AND LENSING FINE=-GRAINED SAND, COARSE-GRAINED SAND, AND SANDY GRAVEL RANGING
FROM 2 TO 54 FEET IN THICKNESS. A COBBLE ANALYSIS OF THE GRAVEL SHOWS A
PARTIAL SIMILARITY TO THE GLACIAL OUTWASH, BUT THE SAND AND PEBBLES ARE
DOMINANTLY LOCAL IN ORIGIN (ABUNDANT FRAGMENTS OF IRONSTONE CONCRETIONS).

In SeEc. 13, T2IN., R25E., IS A SMALL EXPOSURE OF UPLAND GRAVEL. THE
DEPOSIT 1S VERY SIMILAR IN COMPOSITION TO THE TERRACE GRAVELS OF OAK CREEK
AND GRAND RIVER (STEVENSON, [9578). THE THICKNESS OF THIS DEPOSIT, WHICH
COVERS ABOUT 20 ACRES 1S APPROXIMATELY 2 FEET,

AN ALLUVIUM RICH IN CLAY 1S PRESENT IN THE BOTTOM OF THE MAJOR DRAINAGE
UNITS,

STRUCTURE

THE QUADRANGLE 1S SITUATED ON THE EAST FLANK OF THE DAKOTA (WiLL1STON)
BASIN RESULTING IN A REGIONAL DIP TO THE NORTHWEST OF |2 FEET PER MILE.
SUPERIMPOSED UPON THIS SURFACE ARE SMALL SLUMPS AND RARE MINOR FOLDS AND
FAULTS (DISPLACEMENT LESS THAN 30 FEET). ABSENCE OF NUMEROUS OUTCROPS AND
GOOD KEY HORIZONS MAKE THE DETERMINATION OF TECTONIC FEATURES VERY DIFFICULT.

ECONOMIC GEOLOGY

THE MCLAUGHL IN QUADRANGLE LIES ON THE EASTERN EDGE OF SOUTH DAKOTA'S
LIGNITE AREA AND CONSEQUENTLY CONTAINS ONLY A FEW THIN LOW-GRADE LIGNITES,
THE MAIN MINERAL RESOURCE IN THIS SEMI-ARID CLIMATE IS WATER. GRAVELS HAVE
BEEN QUARRIED IN THIS AREA AND OIL OR GAS MAY EXIST IN COMMERCIAL QUANTITIES.

WATER

THE Fox HILLS FORMATION YIELDS ARTESIAN WATER OVER THE ENTIRE QUADRANGLE.
THE BEST WATER-BEARING STRATUM IS THE TIMBER LAKE SAND WHICH OCCURS AT DEPTHS
UP TO 300 FEET. THE AVERAGE WELL DEPTH TO THIS SAND IN THE SOUTHERN HALF
OF THE QUADRANGLE 1S 95 FEET, AND WATER USUALLY RISES ABOUT 30 FEET ABOVE
THE AQUIFER. |IN THE NORTHERN HALF OF THE QUADRANGLE, MOST WELLS PENETRATE
TO THE COLGATE SANDSTONE AT AN AVERAGE WELL DEPTH OF 95 FEET.

WATER FROM THE Fox HILLS SANDS 1S USUALLY FAIRLY SOFT, BUT ITS SULFATE,
SODIUM, AND BICARBONATE CONTENT MAY VARY (SEE TABLE |). THE FLUCRIDE CON-
TENT 1S BELOW THE OPTIMUM OF 1.0 P.P.M.

TABLE | CHEMICAL ANALYSES OF REPRESENTATIVE WATERS IN PARTS PER MILLICN*

SamPLE LoCATION IRON [MAGNE-|SuL-|So- [CHLo-[FLuo-|Ni- [DissoLvED|HARDNESS
SIUM__|FATE|DIUM|RIDE [RICE |TRATE| SoLIDS _|AS CACO
AMAN_Farm (1) k) 3 1227 | 550 9 | --- 1.0 1561 60
BANEK FARM (2) Is3 27 47 59 4 | === | 0,6 332 201
STANDARD
Limits(3) (0,3 | 125 (250 250 1 1.5 45 500 120+

* ANALYSES BY STATE CHEMICAL LABORATORY, VERMILLION, S. D.
(1) Sec. 18, T2IN., R27E. (2) Sec. 3, T.22N., R26E. (3) U.S. Bureau of
PusLic HeaLTH (1946)
THERE ARE LOCAL VERY SOFT WATER HORIZONS IN THE HELL CREEK STRATA AND
THE ALLUVIUM IN MAJOR STREAM VALLEYS MAY YIELD SUFFICIENT FOR DOMESTIC USE.
THE DAKOTA SANDSTONE, PRINCIPAL AQUIFER FOR GROUNDWATER IN THE NORTHERN
GREAT PLAINS, 1S PRESENT IN THIS AREA AT DEPTHS OF 2600 To 2900 FEeT. THE
HIGH COST OF DEEP DRILLING PREVENTS THE GENERAL USE OF THIS WATER-BEAR ING
STRATA AS A SOURCE OF WATER IN THIS AREA,

LIGNITE

IN THE NORTHEAST CORNER OF THE QUADRANGLE ARE SEVERAL EXPOSURES OF A
LIGNITE SEAM IN THE ISABEL-FIRESTEEL FACIES OF THE HeELL CREEK FORMATION,
THE SEAM IS TOO THIN AND BONY TO HAVE PRESENT DAY COMMERCIAL POTENTIALITIES.
THE LIGNITE IS BLACK IN COLOR, BROWNISH=BLACK IN STREAK, FISSILE, AND LOCALLY
SANDY OR CLAYEY.

SAND AND GRAVEL

TERRACE GRAVELS ALONG OAK CREEK IN THE VICINITY OF MCLAUGHLIN HAVE BEEN
USED EXTENSIVELY FOR ROAD SURFACING IN RECENT YEARS, THESE GRAVELS ARE ABOUT
70% SAND AND SILT AND CHARACTERIZED BY HAVING 20% FRAGMENTS OF LIMONITIC
CONCRETIONS. [ESTIMATED RESERVE OF THESE DEPOSITS 1S 428,000 CUBIC YARDS.,

THE OUTWASH GRAVELS IN THE NORTHWESTERN PART OF THE QUADRANGLE HAVE BEEN
USED ONLY SLIGHTLY., THE AMOUNT OF IRONSTONE FRAGMENTS RANGES FROM 2 TO 30%
AND THERE IS VERY LITTLE SILT AND FINE SAND. THERE 1S AN ESTIMATED 153,000
CUBIC YARDS OF THIS OUTWASH GRAVEL SUITABLE FOR ROAD SURFACING.

THE HeLL CREEK FORMATION INCLUDES SOME BENTONITIC CLAY STRATA WHICH ARE
SUITABLE FOR USE AS A SEALER IN EARTHEN DAMS.

THE COLGATE MEMBER OF THE Fox HILLS LOCALLY A HARD SANDSTONE, WHICH
COULD PROVIDE SMALL SUPPLIES OF BLOCK OR BUILDING STONE.
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