


































































































































































































DAKOTA GRANITE

48391 150t Street - PO Box 1351 « Milbank, SD 57252
Phone 605-432-5580 « 800-843-3333 - Fax 605-432-6155 - 800-338-5348

dakota@dakgran.com - www.dakotagranite.com

RECEIgp

TN 27 2005

M
NERALS & Mg PROGRAH

To Whom It May Concern,

[ received the large permit application from Cold Springs Granite on June 20, 2016. All
information and maps were included in the application. If you have any questions about the
application please contact me at 605-432-5580.

Sincerely,

Jason Redmond
48391 150™ St.
Milbank, SD 57252

RUSHMORE  SELECT « SUNSET « WHETSTONE » AMERICAN BOUQUET - AMERICAN ROSE BELLINGHAM » MORNING ROSE « WISCONSIN RED
BAHAMA BLUE « BLUE PEARL - MEDIUM BLACK - PREMIUM BLACK « MEDIUM BARRE + PARADISO » SILVER CLOUD
CHINA BLACK = CHINA GRAY » CHINA MIST » CHINA PINK » CHINA EVERGREEN






SO-CPA- IB‘P
USDA-SCS ® conservarion Ly e @ s, @ff%
Owner Delano Granite Inc. Operator Same ‘ 5 4‘?’@ O
Count¥_Grant State Date % '5'
Approximate acres 26 Approximate scale 8" = 1 mile %,
Coo"perating withmty Conservation Dist:ict‘q'

Plan identification

Photo number
Assisted by Odell Greene

129=08
UEDA Soil Conservation Service
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TAsLE oF ConTeEnTS, CONTINUED

216 STONE MORAINE = - = = = = = - =

J1SCONSIN GROUND LORAINES = = = < =

N1SCONSIN CGRAVEL DEPOSITS = - = = =

ECONOMIC GEQLOGY = =~ = = = = = = = = = = = = = = = =
GRANITE = = = = = = = = = = =& & = = = = = = = &
SAND AND GRAVEL = = = = = = = = = = = = = = = =
COTEAU CRAVELS = = = = = = = = = = = = = -
GRAVELS OF THE Bi16 Sioux SPiLLway - -

ANTELOPE VALLEY GRAVELS = - = = « = -

GRAVELS OF THE COTEAU ESCARPMENT - - -

LOWLAND GRAVELS = = = = = = = = = = = - - -
WHETSTONE VALLEY GRAVELS = = = = = = =

KAME AND ESKER CRAVELS = = = = = = = =

CLAYS = = = = = = = = = = = = = 0 = o = = = = =
£ ] i ¢l AR Sy g U Ot I IR W SE R [Pt e av et
NATER SUPPLIES = = = = = = = = = = = = = =« = = -
SURFACE VIATER = = = = o> = = = = ='2 o o g s
SPRING WATER = = = = = = = = = - = =« - - .
SHALLOW WELLS - = = = = = = =« = = = = =~ = -

4 BEDROCKS SUPPLIES = = = = = = = = = - - - -






QRANT TOUNTY OCTUPICS 4BOUT T39 SQUART MILES IN THE NORTH=
EASTERN CORNIR OF SouTd DAKCTA AT THE fFooT of LakKE Bis Stone
WHICH TOULHES 1TS NORTHEASTERN CORKTR. 175 EASTCRN BOUNDARY 15
THE EASTERN BOUNDARY OF THE STATZ AND THE OTHER THREE ARE ARBl=
TRARILY SURVEYED L 183 LAID DUT Tg CORRESFOND WiITH THE TOWNSHIP
AND SEOTION LINES OF 'THEC LEND SURVEY,

ITS SHAPE (8 VERY IRPREGULAR COMPARED TD THAT OF !TS NEIGH=
BORS TO THE SOUTR AND WEST WHIiTH ARL MATHEMATICAL RECTANGLES
RIBIDLY LAID SUY, OGosaT TOUNTY AL3C MIBHT HAVE ASSUMED A REC=
TANGULAR SHAPE HAD NIT THE HORTHEASTERN UURNER CF CODINGTON:
COUNTY SHOUUDERED IWYD 178 TERRITORY Od THE BCUTRWEST, LEAVING
A NARROW ETRIP ARD FEMIVING THE SIX TOWNSHIPS NEOTCSSARY TD COM-
PLETE A RECTASGUE: THUS, BRaNT Tarurv ‘3 THL ONLY ONE IN SouTH
DAKGTA: B30 ol BRaST 4OF A PAHHANDLE,  THIE PANHANDLE, TEN :
MILES IN WIDTH, PRLCJESTS FROM THa wasTh$n SIDE OF Thi MAIN BODY
CF THE COUNTY FCR A LIETANDE OF SEVENTEIN MILES. THE MAIN BODY
OF THE colNTY, HOWEVERL 15 Mﬁ“RL} wquﬂaa. TUENTY~ONE MILES FROM
EABT TD WEST AMD nwhwﬂn-wgawuina FROU KORTH TO SQUTM, . THESE
CDIMENSIONS GIVE THE COUNTY 1nI LHAPE OF A STOW PAN WITH A SHORT
STUBBY HANDLE, AND 1Lii31Dn wEIGHTcn:r &Y TR arrszT OF THE
NORTHIRN BOUNTARY Livzi, Weikd |7 JROSSE% INTD 7THE Dirsseton In-
DlLAN RESERVAT i, SARACHME THE . BASE (07 Thi HANDLE AND CAUSING
THE RIM OF THE Pal To fizdfit SOME THREE MGLES TO THE NORTH:

CLTREN. THO G LSUNTY THERE 15 AN INTIRESTING VARIETY OF Geo= |
LOGIC AND CECGRadi; L ikﬂ:iT.C%a. SOME ©F WHICK QAR BT UsEp. 1O |
ADVANTARE, AT THI RIGUSST OF THE “fLﬁAMr JnAaafw OF COMMERCE, = '
THEREFSRE, THE 57070 ScoLa0liT 44D DRs We Ve Snkﬁ'GhT MADE A
Rsummwalssaufs-i,afzf'4? THESE FEATURES THE RESULTS OF WHICH
ARE COWTAINED IN This (LPURY,  TwE FIELD #WORK WAS DONE DURING
7HE-w:ﬁTﬁ OF AUGUSRT, 2?55,_aw3-1n CRMATION WS ADDEL BY WELL
DRILLERS QF THb OOUNTYy MEMEERS OF THE IMLzank CHamBeR-oF Com=
IERCE AND OTHER CITIZZWE | WHO FREELY GAVE MICH THAT 1S _CONTAINED
RERCIC. - SPERTAL ueu'Tion S04 p 9t uMADE oF Weasas, o). S ﬁ%VnN,.“
FARTI% WORLEY, AT Laevin LEE, 4&id OF L:L AN, WITHOUT WHOSE
AlD BUDTH OF FoE DaTh WoULE DTHIALIES HAVE soxn “uavh.-AEL..







it

godi: ot 4oL
) {r

AT

Ltke voe eropie C* SCOTLAND. THE CITIZENS OF GRANT CounTy
MIGHT BE DIviDCe INTD TWO CLASSES. THZ LOWLANDERS AND THE HIGH-
“ANDEFS, FOR THS CLUNTY CAN EC DIVIDED INTO TWo VERY DISTINCT
PARTST AN EASTERN LOWL 411D PLAIR WiTH A SURFACE AS FLAT AS THE
FROVERSIAL FLOOR. AND & WESTERN Hi!GHLAND WHOSE UNDULATING AND
HYLLY SURFACE LIES WEARLY A THOUSAND FEET ABOVE This PLAIN,
THESE Tao SECTIONS, S0 DIFFERENT 1n ELLVATION AND TOPOGRAPHY,
MECT AT THE BASE CF A GREAT SCARF WHICH TRENDS DIAGONALLY ACROSS
THE COUNTY FROM NORTHWEST TO SOUTHZAST, DIVIDING IT INTO Two
NEARLY EOUAL PARTS.

SURFACE:

THE MOST STRIK:NG CHARACTERISYIC OF THE LOWLAND |§ iTs
FLATNESS. Houses, Trees, HAYSTACKS AND TELEPHONE POLES STAND
QUT PROMINCNTLY ABOVE THE HORI1ZON AND CAN BE SEEN FOR DISTANCES
OF SEVERAL MiLES. F1GHWAYS STRETCH Away TO A VANISHING POINT
IN THE FAR DISTANCE. Tha: SLIGHT UNDULATIONS ARE RARELY MORE o
THAN A FEW FCET (R MElBu7. ALONG THIS PLAIN & FEW LOW MORAINIC
RIDGES RVSE ABOVE THE GENERAL SURFACE ANL THE EASTERN PARTS OF
THE VALLEYS OF WHZTSTONE AND . YELLOW 2ANK CREgxs AND 316 StoNe
VALLEY FORM THS ONLY DEPRESLIONS OF NOTE. & e

THE WESTERN z5Gec o THE PLAIN IS SHARPLY MARKED BY THE
BASE OF THE GREAT ESCARPUENT (caggzn.Laaquv THE DAKOTA HitLs)
WHICH FASSES ABGUT A miLe WEST OF ReviLLo, TRENDS NORTHWESTWARD
PASSING TwWo MILES TO THE west OF Twin BROOKS, AND CROSSES THE
NORTH L iNE OF THE COUNTY ABOUT FOUR MILES CAST o#;ruz,SISSETQﬂ.
INDIAN RESEPVATICN Line, FROW THIS LINE THE PLAIN STRETCHES
EASTWARD N30 PHNNESSTA AND NOKTHWARD INTO ROBERTS County., It
SLOGPES TO TrE NCRTHEAST AT The RATE OF ASOUT FOURTEEN FEET PeR
MILE, A SLOFE 100 EENTLE TC BZ READILY DETECTED BY THE NAXED

EXEy  IN FACT, iT ARPEARS TO BE REVERSED WHEN TRAVEL ING ESTWARD

RME TO AN OFTiICAL FLLUS 10N CAUSED BY THE GREAT ESCARPMENT OF
THE JAROTA liLus, - :

LEVETIONE FURNISHEL BY ThE ENGINEERING CEPARTMENTS OF THe

RATLROADS, wHiCr CROSS TS COUNTY, AND SOMPUTED FRCH THE Puo-
FILES FROM. THE Siate V1SHIAY Exeamtzﬁ's_orr!cc ERING QUT T}z

g S







THIRTY FEET, FOST OF THEM AVERAGE ABOUT A QUARTEL GF A MILE iN
WIDTH, THE Naut MILBANK WAS USED HERE TO DISTINGUISH THESE

MORAINIL RIDGES FROM THOSE THAT WiLL BE DESCRIBED LATER BECAUSE

THE NORTHERKMCST RIDGE LIES A MiLE NORTHWEST OF THE CITY OF

MiLBANK. ALL THE RIDGES ARE FORMED OF BOULDER CLAY DUMPED AT

THE EDGE OF AN ICE SHEET WHICH WAS HALTED TEMPORARILY ALONG THE
"LINE THEY NOW GCCUPY. THEY TREND IN A NORTHWEST-SOUTHEAST

DIRECTION FORMING A LINE THAT 'S NEARLY STRAIGHT. THE NORTHERN-
MOST RIDGE AT EHILBANK |S ABOUT TWO MILES LONG AND LIES IN THE
POSITION JUST INDICATED, NORTHWEST OF MILBANK,. THE SECOND RIDGE

iS ABOUT A MILE LONG AND LIES THREEC MILES SOUTH AND ONE MILE S
EAST OF MiLBANK, WM/ LE THE THIRD STARTS FOUR AND A QUARTER MILES
SQUTH AND ONE MiLE ZAST OF MiLBANK AND 15 NCARLY CONTINUOUS FOR
FIVE MILES, THE LAST RIDBE RISES TWO MILES EAST OF ALBEE (THREE
MILES SOUTH Of THL CND OF THE ONE JUST MENT|QNED), AND TRENDS
SOUTEEASTWARD FOR NEARLY TWO MILES WHERE IT 'S FINALLY LOST IN

THE SURROUNDING PLAIN, THESE R'DCES ARE NOT LARGE GR CONSPICU- B
QUS FEATURES OF THE YOPOGRAPHY BUT SZRVE TO BREAK THEC UNIFORMITY
OF THE PLAIN. ' ; o i

THE MOST STR(KING FEATURE OF THE ENTIRE LOWLAND 5 Big Tom,
MOUNT ToM, OR THE MeunT ToM RANGE, AS 1T (I VARICUSLY OALLED, Bk
AS SEEN FROM THE HIGHWAY, BETWEEN MiLsAux AND Bie Stone, Big |
TOM APPEARS TO 8E A GRCAT ROUND TOP MOUNTAIN RISING BOLDLY ABOVE
THE SURROUMDING PLAINS. THE LACK OF ALL VEGETATION EXCEPT SHORT L
GRASS AND LOW BRUSH GIVES T A BALD APPEARANCE, WHICH 1S ESPECIAELY
NOTICEABLE DURING THZ DHYER PARTS OF THE YEAR. |IN REALITY Big
ToM 1S & FIDGE ENDING ABRUPTLY IN THE BALD KNOE TO WHICH THE
NAME 18 USUALLY AFPLIED. T LIES IN THE GREAT BEND OF THE
YELLOW BAMK RIVER, FOUR MILES SOUTH OF LAKE ALBERT. FROM THIS :
POINT IT TRENDS ARQUT THIRTY DEGRELS EZAST OF S0UTH, CROSSING THE
STATE LINE RTO MINNESOTA iN THE NORTHEAST CORNER OF VERNGON s
TOWNSHIP THREEZ MILES FROM TS NORTHERN EXTREMITY, = THE RANGE IS o
VERY STEEP SIDED AND |S COMPOSSD LARGELY OF MEDIUM TO COARSE 0
GRAVEL. In CRANT COUNTY IS CONSISTS OF THREE LARGE PEAKS OR
BOSSLS SCRARATED 8Y SADDLES SIXTY-FIVE FEET DEER, THE ENTIRE
J1DGE, INCLUDING THL SADDLES. 'S COVERED WITH SHMALLER GRAVEL
KNOLLS. 178 WIiDTH i§ NOT MORE THAN HALF A MILE AND THIS MAKES
ITS HUNDRED OF @ORE FEZT OF HEIGHT APPEAR MCRE CONSP!CUOUS THAN
I'T WOULD IF THT SAME DIMENSIONS SPREAD OVER A WIDER TERRITORY.
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NGETH AT SUPT= #FOPES ©F Yelioe Sark Ki1vies. 0S1T OF THESE VAL LEYE

BLUOSUY Xe - TURTE OP THIRTY TU AT TEIT ANC THELR SLUFFS
ARE 2T AZRIDT TRET T?ﬁ‘ﬁt FOOOIFFIULT . TANY SCOTION LINE ROADS S o %
£ NgY CFCN Lo THIZ TART OF THE $LOSE, AND IT 1S OFTEN NECES~ SRS

...—..‘3"2.-' WERY #OUND ASGIT ROUTES IN DATER 70 AV91D IMPASS=

ALavony Ronalas:

ALONR TRE LEEST OF THIS CS0ARFMENT LIS & SEERT TORITINAL I
MRS, RN A TRE CLTAMCKT maiNzey 19 08 Sialean 10 Thk
CHANES LERIAIENE OF THE LOWLAND IN TEAT 1 18 4 BELT OF fILLY
SOSHTRY,BUT IT5 SURFADE 18 MOGH WMONE ROUGH ANTE {7 (% UCH LARGER. ||
ETALVENDE TEE IRNTIEE LENGTH . OF $HE SIDGE tn SRANT Lounay AnND o | AR
VARIE S FROW WO *0ECUR miLES u\: WioTH, :

T sToRy rILLE, TRENTY TOFISTY FEET HIGH, SURROUND RETTLE-
L e n&uuwa MANY ©F THIM CONTA INING SWANFS AND PONDS. BoATING
harn AND e Laera, KZsRr THE MORTHERH SDUNDASY OF THE COULTY.
ﬁar TEL LARDEST oF raraz KEYTLE LAKES, | WLy CRN BE SEEN FROM
e SIS b VL gt AELE 4 MILE £AST OF THE WSSTCRN £26E
\':--"_ THLE ‘.‘Fﬂﬂﬁjr".. L s . fes 4 BT g

ANGTMEN R ETTLS LARE LARGE UROUSH TC RoODIVE & NAME i3 “NOWN
o FYERD LALE AND La,s Eovr KILES SOUTH ARB ONE MINK wesY oF o 0 e
TR TiN. | B0 SSEGY IS THS SUATAGE OF THIS MORA NG THAT FEW BUADS s
: TRAVERSE. lr Nl 9 TILE cﬂ‘:’? Fkﬁ?ﬂ”h i QARRI&- n'kn ur‘ls 13 BY .
PAR THE LACSEST MORAINIS :suamt‘e " THE t:mz..;.. mn, Rl fau'r, I
TAIR FART AHF THE STATE, ,.}f 10 S R St i

TRARYPORRISES. 0T - i, :‘-u.f "'7'--'5'-‘i|

As-mz-‘r'ﬁ&w A‘ﬁ wfﬂ ‘J-!" zsémmsﬂx A 3‘;::0*.4;: rse::.'r oF mum-
IS TOPLURASYY SO(uRSe - FR0M MARVIN NORTHWARD IT i% VIRV SONSPIC- |
M2UE AND IOGYE LRI A STRIF OF COUNTEY ONE=SALT Ty c;‘#a HILE AN wm'rﬂ.
_THE w-=s ASL ST B0 WiH NOR THE v:....-zs .w‘*f.:fz,n 25 ARE THOSE bR
OF THE ALTANONT MORAINEZ. BUT THE HILLS ARZ SUFFISIENTLY ROUCH T
MRYE BT A DUFPIOULT COUNTRY IN WHISK 70 wavsa., BNT SUFF IO IENTLY -
STONY TO PRIVENT GROP FARMING ON ALARBE SCA.S. Souresasy oF
. Mamvin THE SDRCINE DISATPIARS AS A TOPCGRAPHIS SELT, 3T HERE
M= AR THEIE sea...; WNCERY HILLS 4BD. PATCHES OF VIRY STUNY WMOUNIS
- DOSUR RISk TRASE THE LONTINGATION SF THIB 8ZLT TGS Deuct Coun-
T WRIRT t:‘J.:rl‘:..» 'mz PORE wﬁs?wuwa m&a';ﬁ. ATIGERY.
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HIGHWAYS AMD GOOD ROADS ABOUND, COGVERING ALL PARTS OF THE
COUNTY. THE ONLY EXCEFTIONS BEING THE BELT OF ROLGH COUNTRY IWN
THE ALTAMONT MORAINE AND SMALL AREAS IN THE LOWER HALF OF THE
ESCARPMENT WHERE THE HILLS OF THE GARY MORAINE AND THE SHARPLY
CUT VALLEYS MAKE HNORTH=-S0UTH TRAFFIC DIFFICULT,

SOLLS

A DETAILED SURVEY OF THE SOILS OF GRANT COUNTY HAS BEEN
MADE BY THE U. 5. BUREAU OF SOILS AND TS RESULTS ARE AVAIL-
ABLE TO THE PUbLIC, NO RECPETITION OF THIS INFORMATION WILL
BE ATTEMPTED HERE, EXCEPT THE GEMERALIZATION THAT ALL SOILS
ARE OF GLACIAL ORIGIN, AND THEREFORE OF HIGH FERTILITY., 3ILT,
LOAM AND CLAY SOILS ARE CHARACTERISTIC. ''THE UPLAND SOILS
ARE CHARACTERIZED BY THREE DISTINGCT LAYERS, OR HORIZONS,
WHICH, FOR CONVENIENCE, ARE GIVEN THE DESIGNATIONS A, B, anD
C. THESE MAJOR LAYERS MAY BE SUBDIVIDED ACCORDING TO LOCAL
VARJATIONS, BUT T''E THREE GENERAL DiVISIONS ARE ALWAYS PRESENT.
IN CULTIVATED ARLAS, THE SURFACE LAYER, KNOWN AS THE A HORIZON,
1S DARK COLORED TQO A DEPTH VARYING FROM TEN TO FOURTEEN INCHES.
IN THE VIRGIN SOIL THIS SURFACE HORIZON HAS TWO LAYERS WHICH
HAVE THE SAME COLOR, BUT DIFFER SLIGHTLY N STRUCTURE. THE
UPPER LAYER 1S VERY FINELY GRANULAR, SILTY; OR SINGLE-GRAINED.
THE GRANULES ARE UNIFORM IN COLOR THROUGHOUT THE LAYER, AND THE
MATERIAL DOES NOT CHANGE COLOR WHEN CRUSHED., THE UPPER TWO-
INCH LAYER IS USUALLY 50D. THE LOWER PORTION OF THE A HORIZON,
WHICH BEGINS AT A DEPTH OF SiX OR EIGHT INCHES, 15 SLIGHTLY MORE
COMPACT AND CRUMBLES INTG GRANULAR MASSES, THE GRANULES BEING
LARGER THAN IN THE UFPER PART.

"THE NEXT LAYER IS THE UPPER PART OF THE = HORIZON. |IT
1S NEARLY ALWAYS HEAVIER IN TEXTURE THAN THE HORIZON ABOVE,
BE!NG OFTEN A HEAVY CLAY, THIS MATERIAL IS RATHER COMPACT,
BUT IT BREAKS INTO ANGULAR FRAGMENTS LARGER IN SIZE THAN THE
GRANULES IN THE A HOR!ZON. THE TRUE COLOR OF THESE PARTICLES
IS BROWN, BUT THE DARK COLORED ORGANIC MATTER HAS BEEN CARRIED
DOWN FROM ABOVE AND DEPOSITED OVER THEM AS A COATING. T[HE
DARK COLOR DECREASES DOWNWARD AS THE CONTENT OF ORGANIC MATTER
EECOMES LESS. THIS LAYER 1S USUALLY FROM TEN TO FIFTEEN
INCHES THICK,

"THE LOWER PART OF THE B HORIZON 15 COLORED GRAYISH BROWN
OR GRAYISH YELLOW WITH A FAINT OLIVE TINGE, AND HAS SPOTS OF
LIGHT GRAY OR WHITE L IME CARBONATE SCATTERED THROUGH IT. THE

S ) e







THE RAINFALL es NOT HEAYY COMPARED WiTH RALIFALL IN TASTURN
STATES, OUT AVERAGES 235 INCHES 4 YEAR WHICH IS s¢rrncncm. 1a :
GROW CROPS, ESPECIALLY SI!NCE MORE THAN HALF OF IT FALLS DURING R
THE SUMMER MONTHS, [RRING DRY SEASUNS, HOWEVER, THE ANNUAL rna— o5
CIPITATION HAS FALLEN TO 12,71 InCHES, DUT THIS HAS OCCURRZID ORLY
ONCE | THE FORTY-FOUR YEARS THE RECORD HAS CEEN KEPT. AND FOR Six
YEARS IT HAS SHOWN AN ANNUAL PRECIPITATION OF OVER THIRTY INCHLS. q
THE MAXIMUM OF TRIRTY-FIVE IRCHES fFenl tn 1905, '

u.kTRSMES, HOWEVER, ARE THE EXCEPTION AND THE NORMAL CLIMATE
HAS A BRACING TEMPERATURE, NEITHER OPPRESSIVELY HOT !N SUMMER NOR
SEVERELY COLD !N WINTER. MOISTURE AND YEMPERATURE ARE SO weLl
BALANCED THAT CRGE F&ILURES ARE RARC,

(28
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WwEATHER ST‘.C}N AT MILBANC, GRANT CO. g. JAL,

TEMFERATURE (DEGREES FAHRENHEIT)

T m—
FROE & DT

LAST KiLL- FisaT SiLL- LeEmCTH
YEAR HIGHEST LOWEST AwUal YEAR ING FROST 106G FROST GROW ING

LicAn IN SPRING IN AUTUE SEASON

1230 02 ] 45.5% 1880 HKav 5 Octs §7 lES
1801 107 =25 “4.6 13581 Nay 4 Oct. 3 152
{S32 100 =30 43.8 1892 Kay 22 ey, 7 $36
1903 o) =25 S 1393 POV SEPT. 16 s
1904 101 S 44,.3% 1854 Ay 19 L ey
1205 95 -2\ 42.4 1855 iay 20 SEPT.Z2E 121
150 101 -26 42.5 1326 WwrR.21 SEPT. 143
1207 235 -35 40.0 1397 Jung 6 SEPT,I7 193
1208 29 -25 43.4 293 HMav 2 Qo5 156
1905 o7 -25 4i.3 1899 May 13 SEPT.2O 13%
1S10 3 =20 43.6 ISO0 Hay 4 SEPT. |7 136
1911 102 -2 42,0 1901 June 7 ¥ oo S 118
1912 97 =34 41.2 1302 Nay 10 SEPT. |12 125
1913 100 -22 42,7 1903 Junell SepT. 16 o7
1214 95 -23 42.56 1904 May 15 SeprT.21 122
1513 82 -2G 42.4 1505  May | OcT. 16 168
1916 29 -32 40.0 1506 May 8 SEPT.30 4.5
1217 105 -33 32.8 1907 May 27 SEPT.Z5 {21
1918 93 -28 45.7 1908 May 6 SepT.28 145
1915 101 -30 43.3 1908 Mav |0 Cer. 12 155
1220 7 -2 42.7% 1910 June 2 Sept. 12 102
1521 98 -22 456.6 1911 May 13 Oct. 19 152
1522 100 i 43. 1% 1912 May |6 SeEPT.28 23
1923 6 =20 45,6 1913 May 6 SepT. 128 135
1524 94 =30 42,9 iI914 May 15 Oct. |4 152
1525 99 -22 44.3 I915 Mav I8 Oer:. 5 140
1528 105 -22 43.6 1916 May 3 SEPT. IS 135
1927 S -23 42.0 1917 May 6 (2 o s 153
1923 oG -28 43,3 1218 Ay 14 SEPT.IT 126
1825 1G4 -37 41,0 1919  May 7 cer, 10 |56
C20 o2 -30 43,7 1920 ApPr.28 SepT.30 {55
1231 1G3 -G R L 1821 May |5 Q6T 3 141
(G532 93 g 46,61 * 1922 APR.26 Oer. 12 169
1833 104 -27 44 .2 1923 Ay 12 CeT i 8 145
1924 May 24 Ocr. 6 135

-------------------------------- 1925 LAy 23 SerT.21 19
VE. 42.3 1826 LAy 22 SeEPT.24 125
1927 Apr.23 SEFT.23 153

1223 o T SEPT.Z3 e

* CLEVEN MONTHS AVERAGE 1922 Layv 20 Serr.lc iz
1230 Ay 24 SEPT.27 126

1931 flay 22 SerT.24 125

1832 APR.27 SeEPT.25 1535

4 1933 APR.27 06T, 3 1€3

AVE. Hlay 13 SEPT.28 133

LATEST DATE OF KILLING FROST IN SPriING - June 11,
EARLIEST DATE OF KILLING FROST IN Autumi - SerT. 1.







18 STIRE TRV THIS GUTORUP XITMDS GYER AT .

ILES OF THE YALLLY BOTTCMs SLNCE THE ROCR. ii 1HESE DOUTCROPS
15 THC SAME, IT 15 SAFC TO ASSUME THAT THIS GRANITE UNDERLITZ AT
LEAST THIRTY SOUART MILES K THE NORTHEASTERN PART OF (GRART UOUN-
TV. IN DRILLING WELLS ON THE LOWLAND, GRANITE HAS BEEM STRUCK AS
FAR ELAST AS LILBANK AND AS FAR SOUTH AS ALBEE. /S NO SAMPLES
WERE AVAILABLE FROM THESE WELLS, IT IS NOT POSSIBLE TO TELL
WHETHER THE GRANITC OF THE DRILLESRS 1S THE SAME AS THAT OF THE
JUTCROPF ING AT THE QUARRIES, BUT 1T 1S CERTAIN THAY IT iS A
SIMILAR ROCK AND A PART OF THE BASEMENT ON WHICH THE MARIKE ROCK
LIE, 1T wWiLL BE POSSIBLE TY STRIKE A SIMILAR BASEXMENT RCOR I
AL PARTS OF THE COUNTY IF DRILLING 15 CARRIED TG A SUFFICIENT
NEPTH.

-
- - leee
Fie

IR

THC ROCK 15 A GRANJTE, BEING COMPOSED CF APPROX!IVATELY 60
IMRE RLD FELDSPAR BELOMGING TO THE ORTHOCLASE énthP, 2575 CLLCAR
SYARTZ, 134 BIOTITE MICA. THIS MINERAL COMPFOSETION GIVES THE
SA0CK A RICH DARK COLCR WHICH 1S WELL DESCRIALD DY TS TRADL NARE,
AHOGAKY GRANITE. THE ROCK IS MEDIUM TO COAKSE IN TEXTURZ, CHAIRS
AVERAG I NG ONC=HALF TO ONE INCH IN DIAMETER. FEGMATITE STRINGERS
OR VEINS ARC COMMON IN WHICH CRYSTALS FROM THREE TO FOUR INCHLS
AGROSS HAVE BEEN MEASURED. MOST OF THESE VEINS ARE SMALL, HOW=
EVER, SELDOM EXCEEDING TEN INCHES IN WIDTH. :

(N CEATHERED SURFACES A DISTINCT GRAIN CAN BE SEEN. THIS
LAS NGTED £Y THE EARLY EXPLORERS IR THE REGION WHO CALLED THE
ARANITE IN THE MIKNESOTA VALLEY, NEAR B18 STONE, GHEISSIC,
cRamiTE.d THE SAME ROCK HAS BEEN CLASSIFIED AS A euCiss.— In
THE CRANT COUNTY OUTCROPS THE GRAIN IS CAUTECD IN PART OY A RCUGH
S0 LENTATION OF ORYSTALS AND IN PART 8Y THE SEGRECGATION QF FELD-
SPAR AND BLACE MICA, T 1S NOT VISIELE SN THE FEESH ROCH BUT IS
ZROUCHT CUT AS FINE LINES OR LAMINATIONS UPON PARTIAL WEATHIRING,
TAC STRIKE OF THE GRAIN 18 EAST-WEST AND {7 DIPS T2 THE RORTH AT
AN AMGLE OF TIFTY DEGREES. THE ROCK TAKES A HIBH POLISH Aln IS
WMUCH PRIZED A3 AN ORNAMENTAL STONE.

THI5 GRANITE 1S OF VOLCANIC ORIGIN; THAT IS, IT WAS FORMED
3% THi FRCEZING OF AN ENORMOUS MASS OF MOLTEM ROCK WHICH NEVER
| REACHEID THE SURFACE OF THE EARTH.  [7S COARSE CRYSTALS SHOW THAT
IT COOLED VERY SLOWLY, PROBABLY DUE TO THE FACT THAT IT WAS A

I. "“i*44ENSE MASSES COF GRAMITE ALL QUASI-STRATITIEZD, inN LA TRLE
ABOUT AN INCH DROAD." FZATHERSTONHAUGH, G..lu, & TANOE CVAST
Jp THE thwkuay Sotor, Vou. ), Pase 35, Lownon, 1847,

2. Haut, G, 4., "'Tuc GNE:SSES, CABBRO SCHISTS, AND ASSOCIATED
Rogxs oF ?auruwcsrznﬂ BINNESDTA,. "UWS, SEoL: SURV, DuLuzTid
ISI' Pw 4 -
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\S THERE ARE NO BEDROCK EXPOSURES IN GRANT GJUNTY EXCEPT
THOSE OF THE GRANITE, IT IS !MPOSSIBLE TO DETESRMINE ITS AGE BY
ITS RELATION TO THE SURRQUNDING BEDROCK, NOR WILL ITS EXTENT
THROW LIGHT ON THE SUBJECT FOR LARGE GRANITIC MASSES ARE TO BE
CUND IN BOTH ARCHEAN AND ALGONK | AN ROCKS, THE TENDENCY HAS
BEEN, HOWEVER, TO PLACE THE ROCKS FARTHER SOUTH IN THE YOUNGER
GROUP, HENCE THE B1G STONE GRAN!TE IS HERE CLASSED AS ALGONKIAN.

THESE ROCKS ARE AMONG THE MOST ANCIENT EXPOSED IN THE ENTIRE
STATE, THEY ARE ROUGHLY CONTEMPORANEOUS WITH THE QUARTZITE EX-
POSED IN THE VICINITY CF Sicux FALLS, AND THE SCHISTS, GNEJSSES,
AND GRANITES WHICH MAKE THE CORE OF THE BLACK HiLLS.

THE SURFACE OF THE ALGONK!AN ROCKS:

THE GRANITE SURFACE SLOPEZS VERY GRADUALLY TOWARD THE WEST
ACCORDING TO THE REPORTS OF WELL DRILLERS. |IT HAS BEEN STRUCK
SIX MILES WEST OF THE OUTCROP AT A DEPTH OF 456 FeeT. In MILBANK
IT WAS STRUGK IN WELLS AT DEPTHS OF 280 vo 300 fFeEeT. FIVE MILES
SOUTH OF 'JILBANK IT iS§ REPORTZD 220 FCET BELOW THE SURFACE. A
WELL NINE MILES SOUTH OF MILBANK STRUCK IT AT A DEPTH OF 240 FEET.
THE SOUTHECRNMOST GRAMITE 1S REFPORTED ONE AND ONE-HALF MILES EAST
OF ALBEE, TEN MIiLES SOUTH OF THE QUARR!ES, WHERE T WAS STRUCK
125 FEET UNDERGROUND.

WHEN THESE DEPTHS ARE COMPUTED TO SEA LEVEL ELEVATIONS,
THEY SHOV THAT THE SURFACE HAS AN APPROXIMATE ELEVATION OF (000
FEET AT Bic Stone Lake, 1100 FEET AT THE QUARRIES, 880 FEET AT
MiLBANK, 700 FEET ONE M!LE WEST OF MiLBank, BOO FEET NINE MILES
SOUTH OF MILBANK, AND |100 FEET ONE AND ONE-HALF MILES EAST OF
ALBEE. |IN OTHER WORDS, THE SURFAGE SLOPES WESTWARD AT A VERY
LOW ANGLE, THE MAXIMUM SLOPE IN THIS REGION BEING 66 FEET PER
MILE. ALTHOUGH THE GRANITE HAS NOT BEEN REACHF) IN ANY WELLS
DRILLED WEST OF THOSEZ MENT!ONED, IT iS FROBABLE THAT THE SURFACE
WILL BE ENCOUNTERED AT SEA LEVEL ELEVATIONS OF BETWEEN 500 AND
1000 FEET, UNDER THE ERTIRE COUNTY.

Taz MARINE Rogks

THE CHIEF CHARACTER OF MAPINE ROCKS IS5 THEIR STRATIFICATION,.
THEY LIE LAYER UPON LAYER, LIKE HUGE BLANKETS OR RUGS PILED CNE
UPON THE OTHER. THE LAYERS ARE MADE OF SAND, CLAY OR LIME DE-
PENDING UPON THE PART OF THE SEA il WH!CH THEZY WERE FORMED, AND







THE KIiNDS GF MATERIAL WHICH WERE SUPPLIED.

I GRANT COUNTY MARINE ROCK HAS BEEN ENCOUNTERED IN WELLS
OMLY. (N NO PLAGE ARE THEY ENPOSED AT THE SURFACE. THAT THEY
ARE CCEAN FURMED !S ATTESTED BY THE FACT THAT "SnASL SHELLSY
(CLPHALOPODS ; ARE REPORTED FROM THEM IN THE VICINITY OF MILBANK,
FISH TESTH WHICH CAME FROM "BLUE CLAY" [N A WELL TWO MILES EAST
OF ALBEE WERE SHOWN BY THE DRILLER WHO SAVED THEM. OSMALL
iTS OF PYRITE (FOOL'S GCGLL ), WHICH WERE ENCOUNTEDED N THE BLUE
LAY OF THESE WELLS WERE ALSO SEEN, AND THE ROCK ITSELF WAS EX=
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SED IN A DUG VWELL NEAR MILBANK. THIS BLACK SHALE LOOKED VERY
MH LILE THE BLASK SHALE FOUND IN THE ROCKS OF THE CRETACEOQUS
SYSTEM ik OTHLR PARTS OF THE STATE.

MANY WELLS HAVE BEEN DRILLED ON THE LCWLAND AND QUITE A
AUMBER HAVE GOUNE DEEF ENGUGH 7O AFFORD CONSIDERABLE VALUABLE IN=
FORMATION OKN THE CHARACTER OF THE EZDROCK. THE WELLS BETWEEN
MiLeane AND TwinN BROOKS HAVE STRUCK WATER AT SEVERAL HORIZONS
AND THZ CTOME INATIONS CF THMEIR RECORDS SHOW THE FOLLOWING SUC-
CESSION OF STRATA!

30 1o 50 rees GLACIAL DRIFT. SOULDER CLAY.
75 1O 100 FEET BLUE SHALZ. ;
Z2-10 - ‘S 9PEY CHALK ROCK. THESE THICKNESSES MEN-
TIONED IN LOGS AS THOSE AT WHiCH
WATER FLOWS WERE OBTAINED; TOTAL
THICKNESS NOT AVAILABLE.
200 <o 300 rees BLUZ SHALE.
- . - - - . SAND. ARTESIAN WATER SAND.

MR, MaiTiN WORLEY, A WELL DRILLER OF MiLBANK, DESCRIBES THE
SENERAL SECTION BETWEEN THERE AND TWIN BROCKS AS FOLLOWS:

T A DERT™ OF {25 10 IBS CHALK ROCK.

AT A DEPTH oF 330 FCET SAND FOLLOWED BY 60X CLAY.
(BLACK SHALE)

AT A DEPTH OF 350 FeET SAND FOLLCWED BY BOX CLAY.

AT A DEPTH OF 385 rFeeT SAND.

FrRiTE CA® ROCKS GCCUR ON THE LOWER SAND, AT LEAST LOCALLY.
% WCLL DUG ONE MILE £AST OF MILBANK, WHiCH WAS BEING SLEANED
AT THE TIME OF THIS (NVESTIGATION (1933), GAVE THE ONLY CHANCE
FOR THE INSFESTION OF THE BEDROCK IN THE COUNTY. THIS WELL DiS=-

FLAYS THE FOLLOWING SECTION:

- fOr







IS SERVED BY SHALLOW WELLS WHICH DO NOT ENTCR YHE BEDROCK. IT
IS, THEREFORE, IMPOSSIBLE TO SAY HOW FAR THC CHALK MAY EXTEND

IN THIS DIRECTION. |IT IS ENTIRELY MISSING IN THE GRANITE AREA
AND PROBABLY IS ERODED IN THE NORTHEASTYERN CORNER OF THE COUNTY
SINCE THE SURFACE HETE LIES AT A LOWER CELEVATION THAN THAT AT
WHICH THE CHALK OCCURS IN THE WELLS., NO WELLS WAVE BEEN DRILLCD
ON THE COTEAU TO A SUFFICIENT DCPTH YO RCACH THIS HORIZON, BUT

CHALK ROCK SHOULD UNDERLIE ALL OF THE COUNTY WEST OF THE BELT IN
WHICH THE WELLS OCCUR.

THE ARTES (AN SanD:

IN THE MILBANK-TWIN 3ROOKS AREA, AN ARTES AN FLOW (S On-
TAINED FROM A SANDSTONE WHICH L1ES 200 19 250 PLET BELOW THE
CHALK. THESE WELLS ARE A30UT 300 FEET BCEZP N THE VICINITY OF
MILBANK, 500 FEET NEAR TWIN BROOKS AND 200 FEEY NEAR THE NORTH
COUNTY LINE, EIGHT MILES NORTH OF TWIN BROOKS. THE SAND LICS
AT AN ELEVATION OF A20UT 700 YO 800 FECY ABOVE SCA LEVEL NEAR
TwinN BROOKS. SEVTN MILES TQ THE NORTH, THE ARTESIAN SAND, WHICH
IS PROBABLY THE SAME, LIES ABOUT |00 FECT HIGHER,

IT IS PROBABLE THAT THIS SAND UNDERLIES THE NORTHEASTERN
AND THE SOUTHEASTERN PORTIONS OF THE COUNTY, B8UT (S CUT OUT IN
THE VICINITY OF THE GRANITE QUTCROPS. |TS FURTHEST EXTENS ION
SOUTH QCCURS AT REVILLO WHERE FLOWING WELLS ARE ENCQUNTERED IN
A SAND LYING AS0UT 1000 FEET ABOVE SEA LEVEL. IT IS NOT POSSIBLE
T7 CORRELATE THIS SAND POSITIVELY WITH THE ARTCEIAN SAND ABOUT
TwWIN BROOKS FOR THERE IS A GAP OF ABQUT CIGNT MILES IN WHICH NO
DATA IS AVAILABLE, BUT THE ELEVATION OF THE SAND AND THE NEARNESS
OF THE KNOWN GRANITE SURFAGE SUGGESTS IT IS THEC SAME, THE FoL-
LOWING LOG OF THE RAILROAD WELL DRILLED AT REVILLO WAS FURNISHE
THROUGH THE COURTESY OF ‘Re G, E, LOVERING, ASBISTANT CHIEF En-
GINEER FOR THE MINNEAPOLIS AND ST, LOUIS RAILRGAD COMPANY,

LoG oF il AnD 37, L, RAILROAD, REVILLO, SOUTH JAxOTA.
DRiLLED June, 1900, Ttsvzu';égﬁo GAL .,

PER HOUR, ELEVATION® FY.
PossIBLE
CORRELATION
GLACIAL DRIFT 40 reer YELLOW CLAY
25 reer BAND
115 FeeT BLUC CLAY
CRETACEQUS IS rFgeT FINE SAND
3| reger COARSE SAND AND SRAVEL

.2‘-







E | GENERAL IZED SECTIONS
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65 fFeET BLUE cLAY.

I5 FeeT FINE WHITE SAND. A SAMPLE OF THIS SAND
UNDER THE MICROSCOPE SHOWED IT TO
BE COMPOSED ALMOST ENTIRELY OF AN-
GULAR FRESHLY BROKEN 3ITS OF QUARTZ,
WELL SORTED IN SIZE,

70 FeeT " BLUE CLAY. AN UNSATISFACTORY SAMPLE OF
THIS MATERIAL FROM THE SLUDGE PIT
DISPLAYED A GREAT DEAL OF SANDY
MATERIALS STUCK TOGETHER WITH A
HEAVY CLAY, BUT IT WAS IMPOSSIBLE TO
ASCERTAIN WHETHER THIS WAS A MIXTURE
OF CRETACEOUS SHALES AND THE WHITE
SAND OR WAS GLACIAL MATERIAL.

4 FEET COARSE GRAVEL. WATER BEARING HORIZON.

NEITHER OF THESE SAMPLES, FROM THE FIFTEEN-FOOT SAND OR THE
SEVENTY-FOOT BLUE CLAY, COULD BE POSITIVELY IDENTIFIED AS BEDROCK.
THE BLUE CLAY, AS IT WAS FOUND {N THE SLUDGE PIT, HAS MUCH THE
CHARACTER OF SANDY GLACIAL CLAY. THIS WAS THE BEST DIRECT EVI-
DENCE AVAILABLE AT THE TIME OF THE EXAMINATION. '

IT 1S INTERESTING, HOWEVER, TO NOTE THAT THE WELLS ALONG THE
~ FRONT OF THE COTEAU STRIKE THE WATER SAND AT A UN!FORM HOR | ZON
WHICH DIPS SLOWLY TO THE NORTH. THREE MILES SOUTH OF STRANDBURG,
THE 315-FOOT WELL PRODUCES WATER AT APPROX IMATELY 1600 FEET ABOVE
SEA LEVELy WHILE A |90-FOOT WELL ACROSS THE ROAD PRODUCES THE
WATER FROM A SAND AT ABOUT 1470 FreET.

AT STOoCKHOLM, SEVEN MILES NORTH OF THESE WELLS, THE UPPER
SAND |5 ENCOUNTERED AT AN ELEVATION OF APPROXIMATELY 1585 FEET
AND THE LOWER SAND AT APPROXIMATELY 1500 FEET IN THREE WELLS NEAR
THE TOWN. THREE MILES NORTHWEST OF STOCKHOLM FLOWING WELLS WERE
PRODUCING FROM A SAND AT AN ELEVATION OF ABOUT 1450 FEET, WHILE
ABOUT FOUR MILES NORTHWEST OF THESE, THE BRENNEN WELL DRAWS FROM
A SAND AT AN ELEVATION OF 1372 FEET. THREE MILES EAST OF THE
BRENNEN WELL THE LINE OF SFRINGS BREAKS OUT ON THE FACE OF THE
COTEAU AT AN ELEVATION VARYING FROM |360 T0 1425 fFEeET.

THE AVAILABLE DATA IS INCONCLUSIVE, BUT THERE IS A SUGGES-
TION IN THE CONCORDANCE OF THE LEVELS AT WHICH THESE WELLS
PRODUCE. SUCH UNIFORMITY iS MOST COMMON IN MARINE SANDSTONES,
WHICH IN THIS CASE WOULD BE IN THE SEDROCK. THERE IS, OF CCURSE,
A POSSIBILITY THAT THE CONCORDANCE IS DUE MERELY TO CHANCE AND
THAT THE WELLS ARE FRODUCING FROM SEPARATE SANDS. THE REMARKABLY
UNIFORM FLOW OF WATER, AND THE LACK OF ANY DECREASE DURING THE
RECENT DRY SEASON, HOWEVER, STRENGTHEN THE SUGGESTON OF A BED-
ROCK WATER SAND.
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CORED. THE MOST SOUTHERLY OUTCROP IS THE FEMBIN.. OUNTAINS,
WHICH |S THE NAME GIVEN THAT PART OF THE CSCARPMENT LYING IN
NORTHERN NORTH DJAKOTA, WHERE CRETACEOUS FORMATIONS OUTCROP. IT
IS PROBABLY SAFE TO ASSUME, THEREFORE, THAT THE GRANT COUNTY
SECTION OF THE COTEAU 1S ROCK CORED, AND THAT BEDROCK WILL BE

FOUND AT AN ELEVATION SEVERAL HUNDRED FEET ABOVE THAT AT WHICH
IT OCCURS ON THE LOWLAND,

THe GLACIAL DRIFTS

GLACIAL DEPOSITS DOMINATE THE GEOLOGY OF GRANT CounTy. THEY
ARE SPREAD AS A MANTLE OVER THE ENTIRE COUNTY, ENTIRELY CONCEAL ING
ALL OLDER ROCKS EXCEPT FOR THE VERY FEW SMALL OUTCROPS OF GRANITE
WHICH HAVE BEEN DESCRIBED (PAGE |15). THESE DEPOSITS CONSIST OF
DEBRIS LFFT BY MELTING ICE SHEETS WHICH COVERED THE COUNTY IN
THE GEOLOGIC YESTERDAY, AT A TIME IN THE EARTH'S HISTORY K NOWN
AS THE PLEISTOCENE EPOCH, SOMETIMES CALLED THE GREAT IcE Ase.

THESE DEPOSITS COLLECTIVELY ARE CALLED THE GLACIAL DRIFTS,
AND UNDER THIS HEAD 1S INCLUDED BOULDER CLAY (TILL), WHICH COM=-
POSES BY FAR THE BULK OF THE DEPOSITS, SANDS AND GRAVELS WASHED
DOWN CHANNELS IN FRONT OF THE MELTING ICE, AND DEPOSITS OF WIND-
BLOWN DUST WHICH ARE PROMINENT IN SOME OF THE SOILS OF THE COUNTY.

THREE SHEETS OF DRIFT WERE LAID OVER THE COUNTY BY THREE
SUCCESSIVE ICE SHEETS, AND PARTS OF THEM STILL REMAIN, THOUGH THE
LAST ICE DID MUCH TO OBLITERATE THE EARLY DRIFTS. To GLACIAL
GEOLOGISTS, THE OLDEST SHEET IS KNOWN AS THE KANSAN DRIFT SHEET,
THE NEXT YOUNGER, THE |OWAN, AND THE YOUNGEST, THE WISCONSIN.
THESE NAMES ARE BORROWED FROM NEIGHBOR | NG STATES IN WHICH DRIFT

SHeeTS WERE BEING FORMED AT THE SAME TIME THAT THEY WERE IN GRANT
COuNnTY.

THE THICKNESS OF THE DRIFT VARIES IN DIFFERENT PARTS OF THE
COUNTY, AND IT IS POSSIBLE ONLY TO GIVE A FEW GENERALIZATIONS
HERE, ON THE LOWLAND THE DRIFT IS MUCH THINNER THAN ON THE FACE
OF THE COTEAU. A STUDY OF THE WELL RECORDS GIVES AN AVERAGE OF

ABOUT 50 FEET FOR THE DRIFT OF THE LOWLAND. THE FOLLOWING TABLE
I'AY SERVE AS A GUIDE:

MILBANK = = = = « - - - - 50 FEET

TWIN BROOKS ~ = = = = « = 71 FEET
MELROSE TOwNSH|P

ALBEE = = = = = = = = = - 40 10 60 FEET






On THE CounTy ~INE TWO ILES £
SCRIBED AlD TwO AND INE~HALF MILIS SouTHWEST OF [EVILLO, Ak~

OTHER Goop EXPOSURE COCCUKks, THE FOREST SOILS ARC WELL DISFLAYED
AND A DARK, STICKY TiILL UNDERLIES iT. THe TYPICAL GUMBO, HOW-
EVER, IS npT PRESENT.

ST OF THE SE:TION JUST DE~-

SECTI0ON OF KANSAN DRIFT

v

ROAD CUT AT THE NORTHEAST CORNER OF ROAD
INTERSECTION.

2% FEET PRAIRIE sO1L, SILTY WITH SOuME PEBELES
AND ONE GRAVEL PATCH ACROSS WH I CH
SOIL HAS BEEN FORMED! BLACK AT THE
TOP, GRADING INTD BROWN BELOW;
TYPICAL COLUMNAR JOINTING.
SAND AND FiINE GRAVEL WITH PROMINENT
STRATIFICATION,
- b rre 8itn, "FOREST soiL", LIGHT, AsHY GRAY, siLTY
ey MATERIAL; ONE COMPACTED Wi TH COLUMNAR
' JOINTINGS TYPICAL OF SOILS AND FULL
OF ABUNDANT ROOT MARKS AND LEAF (O
PRESSIONS; PSEUDO-SEDDING.
4 FEET TitL,  DARK BROWNR AND STICKY; PEBBLES
PRESENT, BUT NOT ABUNDANT; NO CHALK
OBSERVED, BUT FROBABLY LOST By
LEACHING; DOLOMITES, |GNEOUS AND
METAMORPHIC ROCK INCLUDED IN THE
PEBBLES] BOTH FRESH AND ROTTEN
IGNECUS PEBBLES ARE PRESENT.

£ 3+, CORNER, SECTioN 32y Te 118 Ni, R. 48 W,
i

g‘. | Foor

ONE i1LE NORTH oF Twin SRCOKS  TWO DRIFTS ARE EXPOSED 1M A
ROAD CUT. THE LOWER OF THESE HAS ALL THE ZARMARKS OF KANSAN
TILL AND THE UPPER IS EVIDENTLY THE YOUNGER WISCONSIN SHEET. /AN

UNDULAT | NG CONTACT, IN THE HOLLOWS OF WHICH occuRr SMALL PATTHES
OF SAND AND GRAVEL, SEPARATES THE TWO. AT THIS POINT THC FoL-
LOWING SECTION was MEASURED.,

SECTION OF KANSAN DRIFT
N.#. Corner, SecTion 120 N., R. 50 .

| FT. B IN. BLAck PRAIRIE SoiIL,
GRADING INTO:-
MORE CALCAREOUS BROWN SOIL, PARTLY LEACH=-

ED, BUT WIiTH sauc COLUMMAR JOINTING
AS THE BLACK SOIL.

-~ 20

?bN—CALCAREOUS;
|: 7% & IN,







THE .15CONS M DRIFY CCET:

THIS SHEET UF DRIFT FORMS THE SURFACTC OF 10:T OF THE COUNTY,
THE VARIOUS DETAILS UF JUFOAGRAPHY BEING LARGELY DUE 70 IRREGU-
LARITIES IN !TS DEPOS!ITION. 1HL SMOOTH AREAS OF THE LOWLAND AND
ON THE FACE OF THE COTEAL ARE .(ISCONSIN T!LL PLAINS, OFTEN CALLED
GROUND MORAINES. THE ROUGH ARCAS ARE IRREGULAR PILES THE
WISCONSIN URIFT FORMED AS THE iCE FRONT HALTED IN.ITS EASTWARD
RETREAT.  THESE ARC THE TERMINAL MORAINES OF THE GEDLOGIST.

THE vl SCONSIN G' ACIER UOVED I'NTD THZ. COUNTY FROM THE EAST,
CLIMBED THC TOTEAU HIGHLANDS TO THE -APPROXIMATE LOCATION OF THE
ANTELOPE VALLEY. AFTER A LONG PAUSE HERE, THE ITNCREASING HEAT
MELTED THE ICE SO RAPIDLY THAT THZ FRONT RETREATED EASTWARD
FASTCR THAM TI'C MEW ICE WAS, FURNIGHED BY THE GLACIER. THE FRONT
THUS RETREATED EASTWARD OFF THE TOTEAU AND ACRGSS THE LOWLAND,

"HALTING THREE TiWiS, BLFORE !T LEFT THE COUNTY ALL TOGEZTHER.

AT THE SAME TIME 'S TONGUE OF (CE, WHICH WAS HMOYING DOWN THE
JAMES JALLEY, SPREAD LASTWARD ONTO THE UOTEAU AND REACHED THE
EXTREME SOUTHWEST CORNER OF THE PAMHANDLE OF GRANT COUNTY, WHERE
- IT WAS HALTED AND FINALLY RETREATED DUE TO EXCESSIVE MELTING, AS
'THE ICE FROM THE CASTERN LOBE HAD DONE. CNLY FIVE SQUARE MILES
OF ORANT COUNTY ARE COVERED WITH THE DRIFTS OF THIS JAMES VALLEY
GLACIERS

WITH THIS GENERAL PICTURE N MIND IT WiILL BE POSSIBLE TO
DESCR IBE BRIEFLY THE DETAILS OF THE WISZONSIN DRIFT SHEET. FOR
CONMVENIENCE THEY CAN BE DIVIDED INTD MORAINIC AND QUTWASH DE- :
POSITS. THE FORMER Wil !NCLUDE THE GROUND AND TERMINAL [MORAINES
WHICH ARE LARGELY BOULDER CLAY {TILL), AND THE LATTER WILL IN-
CLUDE THE SAKDS AND ERA\ELS WHiCH WERE DEPOSITED AT THE ICE
FRONTS AT VARIOUS STAGES DURING iTS RETREAT ACROSS THE COUNTY.

ALTAMGNT uonazug:

THE CASTERN EXTENSION OF THE GLACIER IN THE
Jamzs VALLEY 1S MARKED SY A SHARP RI!SE FROM THE GENTLE UNDULA-
TIONS OF THE [OWAN DRIFT SURFACE TO A ROUGH TOPOGRAFPHY WHICH
covers Seerions M7, 15, 19, 20 oF TownsHip 120 NoRTR, RANGE 52
WEST (LURA TOWNSHIF).  THIS IS A SMALL AREA auf 13 PART OF A
VERY _A.BE TERMINAL MORA:NE WHICH EXTENDS INTO CODINGTON AND DAY
COUNTIES AND HMAS DICH CALLED THE ALTAMONT MORAINE, BEGAUSE IT IS
THE QUTER MORAINE OF THE WiSCGHSIN 1CZ SHEET.

i CHAMBER_iﬁ.ﬂ?; [ 375 u.S. GEOL. SURV. Thsnn aunasa REPORT,
EP. J?&".‘ﬁ:ﬁﬁ 3’}3' |\283-

T







TR

T e

ESCARPMENT. IT 1S CALLED THE CARY ['ORAINE BECAUSE £ HCRAVIE WITH
A SIMILAR RELATION TO THE LTAMUNT ['ORAINE PASSES TIHROUGH THE
TOWN OF CARY, SOUTH DAKOTA. "THE TARY [ORAINE 1S NAMED BY
SHAMBERLIN FROM GARY, SOUTH DAKGTA. IT 15 COMBINED &1TH THC
ALTAMONT MORAINE 1IN ROBERTS AND GRANT COUNTIES, SOUTH DAXOTA,
THE COMBINED BREADTH BEING SIX TO EIGHT MILES, ABOUT HALF OF
WHICH PROEBABLY PERTAINS TO THE GARY Moratne,”"! I[N THE HORTHERK
PART OF THC COUNTY THE GARY MORAINE SHOWS AS A BELT OF DECIDEDLY
ROUGH TOPOGRAPHY ALMOST A MILE IN WIDTH, AND 1S EASILY TRAGCEZD
THROUGH ['ARVIN, BUT IT BECOMES VERY IHOECFINITE SOUTH OF TWIN
CROOKS, AND ITS LOCATION (N THE SOUTHERN PART OF THE COUNTY CAil
BE TRACED ONLY BY PATCHES OF LOW HILLS WHICH ARE COVERED B8Y AN
JNUSUAL NUMBER OF BOULDERS.

MILBANK MORAINE:

WERE |IT NOT PERSISTENT FOR SUCH A LONG DISTANCE,
THE PARTS OF THE LHILBANK MORAINE WOULD DOUBTLESS BE CONSIDERED AS
DETAILS OF THE GROUND MORAINE RATHER THAN A TERMINAL YORAINE.
THIS MORAINE OCCURS AS A LOW RIDGE RISING TWENTY TO FIFTY FEET
ABOVE THE SURROUNDING PLAINS. ITS SUMMIT 1S HUMMOCKY. THE
MORAINE 1S NOT CONTINUOUS BUT OCCURS Il RIDGES TWO TO FIVE MILES
LONG AND ONE-QUARTER TO ONE=-HALF KILE il WiDTH, SINCE THESE
RIDGES ALL TREND IN THE SAME DIRECTION AND LIE VERY NEARLY IN A
LINE, IT IS EVIDENT THAT THEY REPRESENT A TELPORARY HALT IN THEC
ICE FRONT AS IT RETREATED ACROSS THE COUNTY. THIS 1S A “YINOR
MORA INE AND PROBABLY CANNOT BE TRACED ANY DISTANCE OUTSIDE OF
CrRANT CounTyY.

ANTELOPE MORAINE:
- THE ANTELOPE MORAINE 15 THE EASTERNYWOST TERMINAL

MORAINE IN GRANT COUNTY. |TS MOST CONSPICUOUS PORTION IS A HIGH

RIDGE, SEVEN MILES EAST AND TWO MILES SOUTH OF IJILBANK, KNOWN

AS lJoUNT ToM. FROM THIS BALD GRAVEL HILL, A RIDGE ONE-QUARTER OF
A MILE IN WIDTH AND STANDING BOLDLY 50 10 100 FEET ABOVE THE 5UR=-
ROUNDING TILL PLAIN, TRENDS SOUTHEASTWARD INTC MINMNESOTA WHEaRD,
IN THE SOUTHWESTERN PART OF LAC Qui PARLE COUNTY, IT IS GIVEN THE
NAME OF THE ANTELOPE HILLS BY THE SETTLERS. T~ROM THIS SECTION
THAMBERL IN GAVE THE NAME ANTELOPE TO THE ENTIRE MORAINE.<

OR. LEVERETT sAvs, "THE NORTHWEST END OF THE DISTINCT
MORAINE 1S A RANGE OF GRAVELLY HILLS IN EASTERN SRANT COUNTY,

|« LEVERETT, FRANK, OF. ClT+s Ps 75,
2. CHAMBERLIN, T. C., U.S. GeoL. SuURvVEY THIRD ANNUAL REPORT,
PP. 388-394, |883.
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CLOCKS OF 1CE ARE SOMETIMES TRAPPCD IN THESE OUTWASHES, AND
SAND AND GRAVEL FILLED AROUND AND OVER THEM. ,~N IOE BLUCK MAY
THUS BE KTPT IN COLD STORAGE UNTIL LONG AFTER THE FRONT OF THE
GLACIER HAS LEFT THE REGION. MNHEN THIS BLOCK MELTS, |1 LEAVES A
DEPRESSION IN THE GRAVELS WHICH FiLLS WiTH SPRING WATCR FORLING
A LAKE. CuookeD Lake, souTH oF TROY, iS SUCH A LAKE. TWwo OTHER
SMALL, URNNAMED LAKES, HAVING A SI{MILAR ORIGIN LIE IN THE PAN-
HANDLE SECTION OF ANTELOPE VALLEY. ;

THE D16 Sioux VALLEY, WHICH CROSSES THE EXTREME WESTERN PART
OF THE PANHANDLE, LIES IN A BROAD GRAVEL~-FILLED VALLEY WHI|CH
SERVED AS A SPILLWAY FOR WATERS FROM THE WISCONSIN GLACIER. MUCH
CF IT CAMEC FROM THE PART OF THE ICE FRONT WHICH LAY IN ROBERTS
COUNTY THOUGH |T WAS ALSO FED BY WATERS FROM THE 1CE FRONT IN THE
VICINITY OF SUMWIIT AND FROM THE NORTH END OF THE ANTELOPE VALLEY.
UHE CHANNEL DORDERING THE ALTAMONT MORAINE AT SUMMIT, CARRIED
WATER PAST THIS CITY AND EASTWARD INTO THE Bi6 S1oux WHILE ANOTHER
CHANNEL, BEGINNING AT THE NORTHERN END OF THE ANTELOPE VALLEY,
FOUR WMILES WEST OF MARVIN, CARRIED WATER DIRECTLY SOUTHWEST INTO
THE SOUTHERN PORT!ON OF THE BiG 3Sioux SPILLWAY. THE DEPOSITS OF
CRAVEL FORMED IN SUCH SPILLWAYS ARE KNOWN AS VALLEY TRAINS. THEe
VALLEY TRAIN OF THE B16 SI0UX COVERS AN AREA OF ABOUT 25 SQUARE
MILES IN GRANT COuNTY. :

NEAR THE BASE OF THE COTEAU ESCARPMENT, SMALL GRAVEL PATCHES
AND MINTATURE OUTWASHES ARE COMMON BUT NO GREAT VOLUME OF GRAVEL
WAS DCVELOPED., SOME OF THE LARGER OF THESE DEPOSITS ARE INDICAT-
ED ON THE ACCOMPANY NG MAF.

THE STAND WHICH THE I1CC MADE AT THE ANTCLOPE AND BiG STONE
WORA INES FORMED SOME LARGE DEPOSITS IN THE EASTERN PART QF THE
COUNTY. THE NORTHERN END OF THE ANTELOPE LORAINE, MOUNT Tom, 1s
COMPOSED OF ENQRMOUS HILLS OF GRAVEL AND SMALLER HILLS CAN BE
FOUND SPRINKLED OVER THE GRANI!TE AREA BETWEEN MounT Tom AND LAke
ALBERT. SOME DEPOSITS ARE ALSO TO BE FOUND ALONG THE WHETSTONE
CREEK IN FRONT OF THE ANTELOPE [4ORAINE. THESE HILLS SHOULD BE
CLASSED AS KAMES AS THEY ARE EVIDENTLY PILES OF GRAVEL FORMED BY
STREAMS FLOWING OFF THE FRONT OF THE ICE.

THE GRAVEL OUTWASH FILLS THE VALLEY OF THE MNORTH FORK GF
SHETSTORE RIVER FROM THE HORTH COUNTY LINE TO LAKE ALBERT AND
DOwld THE WA IN VALLEY OF THE WHETSTONE RIVER FROM 1TS JUNCTION
WITH THE MNORTH FORK TO THE BiG STONE VALLEY. AT THE JUNCTION OF
THE “AIN AND MNORTH FORKS, THE OUTWASH COVERS A LARGER AREA THAN
IT DOES FARTHER NORTH OR SOUTH, OCCUPYING NEARLY FOUR SQUARE
MILES. THE OUTWASH CAN BE TRACED AROUND THE GRANITE AREA THROUGH
THE BIG BEND OF THE YELLOW 2AMK RIVER, NORTH OF Mount Tou.
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THE VOLUME OF GRAFITE 1S SUFFICIENT FOL AS LAYRGE AN INDUSTRY
4S MAY DEVELOP. THE DEEPEST QUARRY HAS PENETRATED THE ROCK 70 A
DEPTH OF ONE HUKDRED FEET WITH NO APPARENT CHANGE IN ITS CHARAC-
TER. |IT 1S PROBABLE THAT THREE OR FOUR TIMES THIS DEPTH CAN BE
REACHED |F NECESSARY. THE SMALL OUTCROPS WHERE THE QUARRIES HAVE
BECN OPENED COVER A VERY SMALL PART OF THE TOTAL AREA WHERE THE
ROCK 1S ACCESSIBLE. FOR APPROXIMATELY FIVE SQUARE MILES THE
GRANMITE 1S OVERLALID BY A THIN MANTLE OF GLACIAL DRIFT WHICH CAN
BE STRIPPED EASILY IF THE MARKET WARRANTS THE EXPENSE. T[HE OUT=
CROP IN THE LHETSTONE VALLEY, A MILE SOUTHWEST OF 316 StoneE CiITY,
OFFERS ANOTHER POSSIBILITY, THOUGH THE AREA OF EXPOSED ROCK 1S
NOT VERY EXTENSIVE AND THE DRIFT CCVER OUTSIDE OF THE VALLEY IS
PROBASLY TOO THICK TO STRIP ECONOMICALLY. ITH THIS ENORMOUS
VOLJME OF GRANITE AS A RESOURCE |T SHOULD BE POSSIBLE TO MAINTAIN
A LAKGE PRODUCTION FOR A GREAT MANY YEARS.

SAND AND SRAVEL

THE DEVELOPMENT OF THESE MATERIALS HAS MOT YET BEGUN IN
CRANT TOUNTY. THE GRAVELING OF HIGHWAYS HAS OPENED A FEW ROAD=
S1DE 1TSS AT ADVANTAGZOUS PLACES, BUT TAZRC HAS BEEN NO ATTEMPT
AT COMMERCIAL PRODUCTION. LARGE AMOUNTS OF GRAVEL COULD BE
PRODUCETY, HOWEVER, IF THE DEMAND WERE CREATED.

JLL GRAVEL 1S OF GLACIAL ORIGIN, AND THC SORTING, THEREFORE,
IS VERY IMPERFECT. oCHREENING AND WASHING, HOWEVER, CAN OVERCOME
THIS DIFFICULTY,. THE PERCENTAGE QOF SOFT MATERIALS, SUCH AS
CHALYK, SHALE, AND IRON 14 THE GRAVEL 1S NOT EXCESSIVELY HIGH IN
1G5T DEPDSITS.  NEARLY ALL OF THE DEPOSITS LIE UNDER A COVER OF
SILT, WHICH WILL MAVE TO BE REMOVED. THE DEPTH OF THE COVER
VARIES SO “UCH THAT NO GENERALIZATION CAN BE MADE, BUT IT IS SAFE
TQ SAY THAT STRIPPING WiLL BE NECDED GN ALL DEPOSITS, AND MOST OF
IT WILL BE THREE FEET OR 'IORE FOR DEPOSITS OF COMMERCIAL SIZE.

IN THE SHORT TINE AVAILABLE FOR THIS INVESTIGATION, IT WAS
MNGT POSSIBLE TO DETERMINE THE AMOUNTS OF GRAVEL IN THE VARIOUS
DEPOSITS. =~ LITTLE INFORMATION WAS AVAILABLE ON THE DERTH AND
CHARACTER OF JIATERIALS WHERE PITS HAD BEEN OPENEZY, BUT MOST OF
THE DEFOSITS CONTAINED MO SUCH CPENING. THE ILFCRMATION AT HAND,
HOWEVER, SHOWS THE YARDAGZ IN SOME OF THESE. DTFOSITS ST BE
RECKONED IN THE MILLIONS. THE GREAT VOLUMES ANT VARIED CHARACTER
OF THE DEPOSITS MAKE IT NECESSARY TO GIVE EACH A CAREFUL INVESTI-
GATION IF IT IS TO 8E USED FOR COMUMERCIAL PRODUCTION.

" SHORT DESCRIPTION OF THE LARGER DEPOSITS IS ALL THAT CAN
BE ATTENPTED (IN THIS REPORT.
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BY THE MINNEAPOL!S AND ST. LOUIS RAILWAY WITH TrC TOWN OF TROY
LOCATED AT THE EASTERN EDGE OF THE OUTWASH, FEW PITS WERE OPENED
AND NO OTHER CPPORTUNITIES WERE OFFERCD FOR OBTAINING FIGURES

FOR THE DEPTH OR CHARACTER OF THE GRAVEL. ONE EXPOSURE, TWO
MILES SOUTH OF TROY, SHOWED MORE THAN SIX FEET OF GRAVCL UNDER A
COVER OF SNE FOOT OF SILT.

ALONG THE SOUTH LINE OF THE COUNTY 1S A LARGE GRAVEL-FILLED
VALLEY, WHICH EMPTIES INTO THE ANTELOPE VALLEY AT RounD LakEe.
FART OF THIS VALLEY IS IN CRANT ZOUNTY, AND PART IN CODINGTON.
|T 15, THEREFORE, INCLUDED WITH THE ORANT COUNTY GRAVELS. AT 17S
CASTERN END A STREAM HAS CUT DEEPLY INTO THE VALLEY FILL, EX-
FOSING MORE THAN TWENTY FEET OF SAND AND GRAVEL.

THE NORTH END OF THE ANTELOPE VALLEY LIES IN THE PANHANDLE,
AND WAS TRACED FOR A30UT FIVE MILES FROM THE SOUTH COUNTY LINE.
IT REACHES A WIDTH OF TWO MILES. GRAVEL APPEARS IN NUMERQOUS
ROAD CUTS, BUT NO PITS OR OTHER OPENINGS WERE DISCOVERED. IT 18
SAFE 7O ASSUME THAT THE GRAVEL IN THIS END WILL CORRESPOND IN
DEPTH AND QUALITY TO THAT FOUND IN THE SOUTHERN _SECT-IQH, WHICH
HAS JUST BEZEN DESCRIBED.

GRAVELS OF THE COTEAU ESCARPMENT: il

: _ THE TERMINAL MORAINES (ALTA-
MONT AND CARY) CONTAIN MANY SMALL POCKETS AND HILLS (KAMES) OF
GRAVEL, BUT NO LARGE DEPOSITS SUFFICIENT FOR COMMERCIAL PRO-
DUCTION,

LARGER DEPOSITS DO OCCUR ALONG THE LOWER SLOPE AND BASE OF
THE ESCARPMENT, HOWEVER. O5OME OF THE LARGEST OF THESE HAVE |
BEEN INDICATED ON THE ACCOMPANY ING GRAVEL MAP. THOUGH THEY ARE
TOO SMALL FOR COMMERCIAL PRODUCTION, THEY WILL SERVE WELL FOR
LOCAL USE SUCH AS CONCRETE CONSTRUCTION ON NEIGHBORING FARMS AND
FOR GRAVELING LOCAL HIGHWAYS. THE THREE FOLLOWING EXAMPLES WILL
GIVE AN IDEA OF THE SIZE AND CHARACTER OF THESE DEFOSITS.

(IJ A SMALL OUTWASH CONTAINING 50,000 TO 100,000 custic YARDS
OCCURS AT THE BASE OF THE UOTEAU ESCARPMENT AT THE EAST QJUARTER
CORNER, SECTION 14, T. 121 N., R, 50 W. A PIT OPENED IN THIS
DEPOSIT SHOWED:

| FT. BROWN SOIL COVER :

10 FT« WEDIUM TO COARSE GRAVEL: M4OSTLY OF
HARD WATERIALS PERCENTAGE OF
OVERSIZE SuALL (5-10%); soue
SOULDERS SCATTERED THROUGH THE
DEFOSIT; SAND MATRIX NOT OVER
40 or 50%.
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MILE AND A HALF, THE LARGEST EQDY OF OUTWASH COVIRING AN AREZA OF
ABOUT 6 SQUARE MILES. OSOUTH OF THIS JUNCTION THE OUTWASH NAR-
ROWS SHARPLY AGAIN TO LESS THAN A QUARTER OF A MILE AT LAKE
ALBERT. FROM THE JUNCTION, OUTWASH CAN BE FOLLOWED DOWN THE
MAIN WHETSTONE VALLEY INTO THE VALLEY OCCUPIED By Bi6 STONE LAKE
WHERE 1T JOINS GRAVEL TERRACES ON THE BLUFFS OF THE LAKE DE-
PRESSION. |IN THIS PART OF THE WHETSTONE VALLEY, HOWEVER, THE
MATERIALS OCCUR IN TERRAGCES ON THE VALLEY BLUFFS, WHILE IN THE
VALLEY OF THE NORTH FORK AND AT THE JUNCTION, MOST OF THE GRAVEL
OCCUPIES THE BOTTOMS OF THE VALLEYS CR LOW TERRACES.

THE GRAVEL REACHES A DEPTH OF MORE THAN TEN FEET IN SEVERAL
OUTCROPS., NEAR THE JUNCTION OF THE TWo FORKS MENTIONED (E %
CORNER, SEC. 20, T. 121 N., R, 47 W.) A PIT EXPOSED TEN FEET OF
GRAVEL UNDER TWO FEET OF SILT COVER. A SECOND, THREE WMILES
DOWNSTREAM IN THE MAIN wHETSTONE VarLey (N.E. % CORNER, SeC. 23,
T. 121 N.y, R. 47 W.) SHOWED FIVE FEET OF SILT COVER UNDERLAID
BY MORE THAN TEN FEET OF GRAVEL. AT THE BRICK PLANT ONE-HALF
MILE WEST OF BiG STONE CITY, THE FOLLOWING SECTION WAS EXPOSED.

SECTION AT THE BRICK PLANT AT Bic STONE CiTY
S-E.%' N.w.‘;—' SEC. 17' T. |Zl N., RO 46 w.

60X o SI1LT. YELLOW, BANDED SOME SANDY,
EVIDENTLY WATER-LAID. THESE
FURNISH MATERIAL OF WHICH THE
YELLOW BRICKS WERE MADE,

i 49 MEDIUM GRAVEL, (AVERAGING % INCH)
AND SAND; FAIRLY CLEAN AND
COMPOSED MOSTLY OF HARD MATERIALS;
NOT MUCH OVERSIZED, THOUGH ONE TO
TWO-FOOT BOULDERS ARE SCATTERED
THROUGH THE DEPOSITS. THE MATE-
R1ALS NOTED AS ABUNDANT AMONG
THE PEBBLES WERE GRANI|TE-GRAY
AND MAHOGANY, SCHISTS AND GNEISSES,
DOLCMITES ABUNDANT, SHALE ABUNDANT
IN WELL ROUNDED PEBBLES, PIPESTONE
VERY SCARCE, CHALK VERY SCARCE, ONE
PIECE NOTED.

NOTE: = TORRENTIAL CROSS-BEDDING INDICATES THAT

THE WATER CURRENTS WHICH DEPOSITED THIS GRAVEL
FLOWED EASTWARD.
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THEM JIFFICULT TGO EXCAVATL. THE POOR SORTING, THE CVERSIZE AND
THE ABUNDANCE ('F SHALE AND OTHER SOFT MATERIALS IN THE GRAVELS
DOES NOT RENDE. THEM OF HIGH QUALITY FOR MOST PURPOSES.

THOUGH THE TOTAL YARDAGE OF GRAVEL CONTAINED IN THE ESKER IS
H1GH, THC AVAILABLE YARDAGE WILL BE COMPARATIVELY SMALL. CARE=-
FUL PROSPEGTING WILL YIELD POCKETS wHERE 5,000 to 10,000 YARDS
. CAN BE EXCAVATE.). I PODUCTION FROM THIS ESKER WILL BE A MATTER OF
1 PICKING OUT ENOIGH OF THESE SMALL POCKETS TO OBTAIN THE REQUIRED
i AMOUNT OF GRAVLL.

CLAYS

¢ THE EASILY ACCESSIBLE CLAYS IN GRANT COUNTY ARE OF GLACIAL
i ORIGIN. ALL THE DRIFTS OF THE DIFFERENT ICE SHEETS CONTAIN CLAYS

: WHICH MIGHT BE USZD FOR BRICK OR SIMILAR PURPOSES. THE LIME
3 CONTENT, HOWEVER, 1S RATHER HIGH AND HAS A TENDENCY TO MAKE BRICK
3 SOFT,

e THE SILT OVENLYING THE GRAVELS OF THE VARIOUS OUTWASHES
B OFFER A BETTER SOUCE OF MATERIAL. THEY ARE MUCH BETTER SORTED,

' AND DO NOT CONTAIN THE PEBBLES AND SANDY MATERIAL WHICH ARE PRE-
B SENT IN THE BOULDE! CLAYS. THESE SILTS HAVE BEEN USED AT BIG
SToNE CITY BY THE 'ILLER BRICK COMPANY, WHICH PRODUCES A YELLOW
g BRICK OF VERY GOOD TUALITY. SIMILAR SILTS COVER ALL OTHER GRAVELS
{ - IN THE WHETSTONE Cicek. THEY ARE OF VARIOUS THICKNESSES, AND
: NOUBTLESS COULD BE USED AT MANY PLACES. MNO EFFORT WAS WADE, HOW-
EVER, TO DETERMINE THEIR THICKNESS OR EXTENT. THE SILTS OF THE
= 216 Si1oux AND ANTELOFE VALLEYS ALSO OFFER POSSIBILITES WORTH
PROSPECTING.

T T,

THERE 1S NO EVITENCE THAT GCLAY, SUITABLE FOR OTHER PURPOSES
THAN BRICK AND TILE, WILL BE FOUND IN THE COUNTY. THOUGH THERE
IS AN ABUNDANCE OF COMMON CLAYS, SPECIAL TYPES, SUCH AS FIRE
CLAYS, BALL CLAY, CHiiiA CLAY, ETC. DO NOT OCCUR.

GoLp

COLD HAS BEEN REFORTED FROM THE SANDS AND GRAVELS OF THIS
REGION AS LONG AGO As 1894.! Wi, DoANE RoBiINSON, FORMER STATE

. Toop, Jo E., SOUTH DAKOTA CEOLOGICAL SURVEY BULLETIN MNo. |,
“A PREL IMINARY REPORT OF THZ GEoLoGY OF SouTH DakoTa", P. |47,
1894,
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AMNALYSIS OF MiLBAlk Sewing HaTerR

\FURNISHED av 2, I ST. P. aip P. BaiLroap, 1923)

Oxtpe 6

CaLcium S TOTAL In-
CARBONATE < ¢y A CRUSTING
SULPHATE 25.3 S0L IDS

MAGNESTUM CARBONATE 1.0 40.6

ALKALI SULPHATE lel ) . Nom-INCRUSTING

CHLOR I DE 0.8 SOLIDS 1.9

ToTAL 42.5 >

AS RE-CALCULATED BY Mk. Zuy G. FRARY, STATE CHEMIST, THIS
ANALYS|S SHOWS:

ParTs Fsk MLLion-

CaLcIum 152.5
MagneEs 1ut 54 .4

4 318.9
Na Sopiun, FEsS
003 162.5
- 13.7
ToraL SoiLins 713.5

THE SOURCE OF THESE SPAINGS HAS ALREADY BCEN DISCUSSED IN
THIS REPORT (P. 25). THZ UNIFORMITY OF THE FLOW AND THE AP-
PROXIMATE UNIFORM:TY [N THE ELEVATIONS AT WHICH THE SPRINGS AP~
PEAR SUGGESTS A BEDROCK SOURCE, WHICH MAY CORRESPOND WITH THE
WATER SANDS STRUCK IN SOME OF THE WELLS HIGHER UP ON THE COTEAU.

MO BEDROCK IS V]sioLE, HOWEVER, AND IF THIS 1S THC SOURCE,
THE WATERS WOULD HAVE TO PERCOLATE THROUGH A CONSIDERAEBLE THICK-
NESS OF GLACIAL DRIFT. SAND AND GRAVEL POCKETS, EXPOSED ON THE
FACE OF THE TOTEAU AT THAT ELZVATION ARE SCARCELY LARGE ENGUGH
TO KEEP A STEADY FLOW UNDER THE DRY CONDITIONS. THESE SPRINGS
MAKE AN EXCELLENT SOURCE OF SUEPLY, ESPECIALLY FOR FARM INSTAL~
LATIONS AND SUPPLIES FOR SHMALL TOWNS. BY COMBINING SEVERAL
SPRINGS THE CITY OF IMILBANK WAS AMPLY UPPLIZD THRU THE DRY
SEASON OF 933,
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ELEMENTS FARTS FER 11i_LION
ToTAL SoLiDs 2833.0
StLicA 12.0
|RON AND ALLMINUMA ——————
CALCIUM 279
MAGNES UM 4.36
SULPHATE 1160.97
CPLORIDES 132.0

THE LOW CALCIUM AND MASNES!UM CONTENT SHOWS THAT THIS WATER
IS5 HOT HARD. IN FACT !T 1S USED AS LAUNDRY WATER WITHOUT BREAK=
146, THEZ SULPHATE CONTENT, HOWEVER, I8 HIGH CNOUGH TO GIVE THE
WATER CERTAIN MEDICINAL PROPERTIES. THIS 1S PROBABLY A FAIR
SAMPLE OF THE VWATER TC BE ENCOUNTERED IN THE DEEFP ARTESIAM SAND
IN THiS FART OF THE BAS N,

THE WATER SUPPLIES OF THE COTSAUS CCME ENTIRELY FROM GLACIAL
SANDS, WiTH A POSSIGLE EXCEPTION OF THE SPRINGS AND SHALLOW FLOW-
ING WELLS WHICH OCCUR i THE LOWER HALF OF THE COTEAU ESCARPMENT.
FROM THE INFORMATION AT HAND IT IS IMPOSSIBLE TO TELL WHETHER A
WATER SEARING SANDSTONE LIES ABQVE THE CHALK IN THE CoTeAus. THE
ACCORDANCE OF THE WATER LEVECL IN THE SPRINGS AND CERTAIN COTEAU
WELLS SUGGESTS THAT SUTH A EAND EXISTS AT AN ELEVATION OF ABOUT
1400 FEEY. |IF 20, A wSLL OM THE SUMMIT OF THE COTEAU WOULD HAVE
TO EEZ DRILLED TO A DEPTH OF APFROXIMATELY 500 or 600 FEET TO REACH
THE SAND., THE ABUNDANCE OF SHALLOW WATCR SOURCES IN THE SANDS OF
THE ANTELOPEZ AND 816 Sticux VALLEYS, IN GRAVEL AND SAND POCKETS OF
THE GLACIAL DRIFTS, MAKE 1T UNNECESSARY TO DRILL DEEP WELLS 1IN
THIS PART OF GrRANT County.
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Figure 3.--Well-numbering diagram. The well number consists of township

followed by "N,” range f{ollowed by "W,"” and section number, followed by
a maximum of four uppercase letters that indicate, respectively, the
160-, 40-, 10-, and 2%-acre tract in which the well is located. These
letters are assigned in a counter clockwise direction beginning with "A"
in the northeast quarter. A serial number following the last letter is
used to distinguish between wells in the same 24-acre tract. The last
letter "R" in well designation denotes that the well is located on the
Sisseton Indian Reservation.
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Figure B.--Geologic section A-A’ showing tha Big Sloux, Prairie Coteau,
and Altamont aguifers. (Section A-A' is shown in figure 2.)
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Figure 13.--Extent and thickness of the Prairie Coteau agquifer in Codington and Grant Counties.
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Figure 21.--Geologic section C-C’ showing the Antelope Valley, Big Sioux, Prairie Coteau, Lonesome Lake,
Altamont, Veblen,

tllo, and granite wash aquifers. (Section C-C’ is shown in figure 2.)
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Figure 24.--Potentiometric surface of the Altamont aquifer in Codington and Grant Counties, October 1985.
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