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THE WATER SUPPLY AT MOUND CITY, SOUTH DAKOTA
K: Y. LEE
|NTRODUCT ION

Mounp CiTy (FiG. |, INDEX MAP) IS THE COUNTY SEAT OF CAmP-
BELL COUNTY. {1 HAS A POPULATION OF ABOUT ONE HUNDRED AND TWENTY
AND 1S SITUATED NEAR THE CENTER OF THE COUNTY. [T LIES ONE
HUNDRED AND SEVEN MILES FROM THE STATE CAP}TOL, PIERRE, AND
THIRTY=-ONE MILES NORTHEAST OF MOBRIDGE, U, S. HigHwAY 83 PASSES
THROUGH THE CENTER OF THE CITY.

WITH THE INCREASE IN POPULATION, A PROBLEM HAS ARISEN BECAUSE
OF THE INSTALLATION OF A SEWAGE D|{SPOSAL PLANT WHICH REQU|RES MORE
WATER FOR ITS OPERATION THAN THE CITY HAS BEEN ABLE TO FURNISH,

THE GEOLOGICAL SURVEY WAS APPROACHED WITH A REQUEST FOR
ASSISTANCE I[N DETERMINING THE AMOUNT OF WATER THAT COULD BE DE-
VELOPED NEAR THE CITY. AT THE REQUEST OF THE CITY OFFI{CIALS,
THEREFORE, THE WRITER WAS D]JSPATCHED BY THE STATE GEOLOGIST TO
MAKE AN INVESTIGATION OF THE S!ITUATION,

DURING THE LAST PART OF AUGUST, 1956, MORE THAN THREE DAYS
WERE SPENT AT MouND CITY CARRYING OUT THE INVESTIGATION. FoLLow=
ING THE SUGGESTION OF CITY BOARD MEMBERS, ELEVEN SITES FOR
ELECTRIC SOUNDINGS WERE SELECTED. A CARL A. BAYS AND ASSOCIATES'
EARTH RESISTIVITY INSTRUMENT ER-7 (1953 MoDEL) WAS USED TO DETER-
MINE THE APPARENT RESISTANCES OF SUBSURFACE SEDIMENTS. ON THE
BAS|S OF THESE ELECTRIC SOUNDINGS, TWO SITES FOR TEST HOLES WERE
TENTATIVELY LOCATED, AND SUBSEQUENT DRILLING TESTS WERE CARRIED
OUT BY A PROFESSIONAL DRILLER.

SAMPLES WERE TAKEN FROM THE TEST HOLES AT FIVE FEET INTERVALS,
AND MECHANICAL ANALYSES TO OBTAIN TEXTURAL DATA WERE MADE AT THE
LABORATORY OF THE STATE GEOLOGICAL SURVEY.

GEOLOGY

GEOLOGIC ENVIRONMENT PLAYS A MAJOR ROLE IN CONTROLLING THE
SUPPLY OF GROUNDWATER. IN THE VICINITY AND AT THE SITE OF MOUND
CiTy, THE WiSCONSIN GLACIAL DRIFT |S SPREAD OVER AN ERODED SUR-
FACE OF PIERRE SHALE. ON THE BASIS OF PHYSICAL CHARACTERS TWwO
SUBSTAGES OF THIS DRIFT, |OWAN AND LATE CARY, WERE TENTATIVELY
peFINED (FliG. 2).

[OWAN DRIFT: THIS DRJFT CONSISTS OF "BOULDER CLAY'' AND




STRATIFIED SAND AND GRAVEL. |T OCCURS AT THE WESTERN PORTION OF
MouND Ci1TY. THE "BOULDER CLAY" IS GENERALLY MEDIUM GRAY ON THE
WEATHERED SURFACE, AND BLACKI|SH GRAY SOMEWHAT OLI{VINE~GREEN AND "
GRAY !SH BUFF, WHEN IT IS MO!ST. A ONE FOOT LEACHED ZONE OCCURS
AT THE TOP OF THIS T!LL. STRATIFIED DRIFT COMPOSED OF SAND AND
GRAVEL IS CONTEMPORANEOUS WITH THE ''BOULDER CLAY', AND OCCURS AT
DIFFERENT DEPTHS RANGING FROM 25 FEET To 45 FEET.

SCATTERED COARSE SAND AND GRAVEL, TYPICAL OUTWASH PRODUCTS
OF |OWAN DRIFT, APPEAR AS SMALL APRON~SHAPED FANS, AND ARE EXPOSED
ONLY NEAR THE NORTHWESTERN PART OF THE CiTY OUTSIDE THE CITY LIMITS

LATE CARY DRIFT: AT MouNp CiTY THIS DRIFT |S MADE OF OUTWASH
PRODUCTS, SAND AND GRAVEL. THE ouTwAsH (FiG. 2, AND APPENDIX:
TesT HoLES ! AND 2) OCCURS AT THE EASTERN PART OF THE CITY, AND
CONSISTS CHIEFLY OF FINE=, MEDIUM= TO COARSE-GRAINED SANDS, AND
SOME GRAVULES OF ROUNDED PIERRE SHALE FRAGMENTS. BLUISH GRAY CLAY
WITH SOME PEBBLES AND GRANULES ARE PRESENT AT A DEPTH RANGING FROM
TWENTY FEET TO TWENTY-FIVE FEET IN TEST HOLE NUMBER ONE, OBVIi-
OUSLY THESE MATERIALS WERE DER]VED FRGM THE |OWAN DRIFT TO THE
WEST, AND WERE CARRIED DOWN BY LATE CARY MELT WATER. THIS LAYER
GRADUALLY THINS OUT EASTWARD WITHIN A DISTANCE OF ABOUT FIVE
HUNDRED FEET, AS WAS PROVED BY TEST HOLE NUMBER TWO,

DISCUSSION OF SEDIMENTARY ENVIRONMENTS OF LATE CARY QUTWASH:
IN ORDER TO GET THE GENERAL P|CTURE OF THE RELATIONSHIP BETWEEN
THE TEXTURAL PROPERTIES OF LATE CARY OUTWASH AND ITS STORAGE
CAPACITY FOR GROUNDWATER, TEXTURAL PROPERTIES OF THE OUTWASH WERE
DETERMINED BY MECHANiCAL ANALYSES (TABLES | AND 2) ON THE BASIS
oF WENTWORTH'S GRADE SCALE, FROM WHICH THE SEDIMENTARY ENV!{RON=
MENTS ARE TENTATIVELY DEDUCED.

DURING THE PERIOD OF LATE CARY TIME, OUTWASH MATERIALS WERE
CARRIED BY THE MELT WATER DOWN TO A VALLEY, WHICH TRENDED NEARLY
DUE NORTH-SOUTH, AND DRAINED IN A NORTHWEST DIRECTION. TEXTURAL
DATA SHOW THESE SANDS WERE FORMED UNDER A SER{ES OF DIFFERENT
CONDITIONS, WHICH HEREWITH ARE DEFINEDCHIEFLY ON THE PRINCIPAL
GEOLOG ICAL AGENT RESPONS|BLE FOR THE DEPOSITION OF THE SEDIMENT.
GENERALLY THE SIZE COMPOSITION OF A SEDIMENT |S CONTROLLED BY THE
CONDIT{ONS PREVAILING DURING DEPOSITION OF THE SEDIMENT.

[N CONNECTION WITH THE SIZE COMPOSITION OF A SEDIMENT THREE
CHIEF PARAMETERS ON THE TEXTURAL STUDY, NAMELY MEAN, QUARTILES,
AND COEFFICIENT OF SORTING SHOULD BE MENT!ONED AS BELOW. MEAN
IS THE MEDIAN DIAMETER OF CLASTIC SEDIMENTS, AND 1S CONTROLLED BY
THE STRENGTH OF THE CURRENT THAT MOVED THE MATER;AL TO THE SITE
OF DEPOSITION. THE QUARTILES REPRESENT THE GRAINS ONE~FJURTH AND
THREE~FOURTHS OF THE WAY ALONG THE RANGE OF A CUMULATIVE CURVE,
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WHICH 1S CONSTRUCTED ACCORDING TO THE CUMULATIVE WE|GHT PERCENT=-
AGE OF EACH SAMPLE (TABLES | AND 2) PLOTTED ON A SEM{-LOGARITHMIC
GRAPH., [N FACT, BOTH THE MEDI|AN AND QUARTILE ARE READ D!RECTLY
FROM THE CUMULATIVE CURVE, THE GOEFFICIENT OF SQRTING 1S DEFI{NED
AS THE SQUARE ROOT OF THE RATIO OF THE ONE-FOURTH QUARTILE TO THE
THREE=FOURTHS QUARTILE, WHICH 15 OBTAINED GRAPHCALLY FROM THE
CUMGLATIVE CURVE. GENERALLY SPEAKING THE SORTING COEFFICIENT IS
AN INDEX OF THE RANGE OF CONDITIONS PRESENT IN THE TRANSPORT ING
FLUID, WHICH 1S REGARDED AS TO THE RANGE OF VELOCITIES, AND DE-
GREES OF TURBULENCE, AND TO SOME EXTENT REFLECTS THE DISTANCE OF
TRANSPORTATION,

As sHowN ON TABLES | AND 2, SANDS ARE CLASSIFIED AS COARSE=
GRAINED NEAR THE BASAL PART OF THE TEST HOLE NUMBER ONE AT THE
DEPTHS RANGING FROM E{GHTY FEET TO NINETY-FIVE FEET, THE VALUES
OF MEDIAN D!AMETER RANGE FROM 0.600 mM 70 0.945 Mm. IN TEST
HOLE NUMBER TWO, SANDS DEFINED AS COARSE=GRAINED SHOW THE VALUES
OF MED|AN D]AMETER RANGiNG FROM 0.600 MM 70 0.880 MM BETWEEN THE
DEPTH INTERVAL FROM TWENTY FEET TO FIFTY FEET, AND ALSO IND!CATE
THE VALUES OF MED|AN DIAMETER RANGING FROM 0.62 MM TO 1.00 MM IN
THE DEPTH INTERVAL BETWEEN ONE HUNDRED FIVE FEET AND ONE HUNDRED
TWENTY FEET. SANDS SHOWN ON THE TWO TABLES HAVE VALUES OF MED AN
DIAMETER RANGING FROM 0.205 vMm TO 0.460 MM, AND ARE CLASSIFIED AS
FINE= TO MEDIUM-GRAINED. IHESE DATA CLEARLY INDICATE THE STRENGTH
OF CURRENT MOV ING THE COARSE=-GRAINED SANDS WAS COMPARATIVELY
STRONGER THAN THAT OF THE CURRENT MOVING THE F{NE= TO MED!UM-
GRAINED SANDS. [HE SEDIMENTARY ENVIRONMENTS ARE THEREFORE PRE-
SUMED TO HAVE STARTED WITH GLAC!AL CONDITIONS, THEN TRANSITIONAL
GLACIAL AND ALLUVIAL CONDITIONS MIGHT HAVE BEEN PRESENT. GRAD-
UALLY THE FOREGOING COND{TIONS CHANGED INTO THE ALTERNATING CON=
DITIONS OF LAGOONAL AND LITTORAL TYPES, WHICH ARE CLEARLY SHOWN
IN THE UPPER PART OF THE OUTWASH (APPENDIX TEST HOLES | AND 2;
TABLES | AND 2). AS A WHOLE, THE VALUES OF THE SORTING COEFFICIENT
OF THE OUTWASH RANGE FROM | To |.732, AND INDICATE THAT THE OUT=-
WASH 1S VERY WELL-SORTED: IN OTHER WORDS THE TRANSPORTING AGENTS
GENERALLY HAD A COMPARATIVELY LOW VELOC!TY, AND A RATHER STREAM=-
LINED CURRENT, WHICH CARRIED THESE MATERIALS MORE THAN FIVE MILES
FROM THE EAST. I[N SHORT, THE CHANGES OF SEDIMENTARY ENVIRONMENT
WERE PROBABLY MAINLY CONTROLLED BY THE CHANGES OF ENERGY OF THE
TRANSPORT ING MEDIUM.

SHALLOW WATER

AT Mounp CITY, THE AMOUNT, CAPACITY AND MOVEMENT OF SHALLOW
WATER MAINLY DEPEND ON THE MEAN VALUES OF THE ANNUAL PRECIP|TATION,
THE CHARACTER OF THE WISCONSIN DRIFT, AND THE TOPOGRAPHY OF BOTH
THE DRIFT SURFACE AND THE BOTTOM OF THE RESERVOIR., OF THESE THE
TOPOGRAPHIC CONDITIONS OF BOTH THE DRIFT SURFACE AND THE BOTTOM

5
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OF THE RESERVOI!R ARE CONSIDERED AS THE CHIEF FACTORS IN CONTROL-
LING THE WATER SUPPLY,

THE TOPOGRAPHY QOF BOTH THE DRIFT SURFACE AND BOTITOM OF THE
RESERVOIR: THE LAND FORMS OF BOTH THE DRIFT AND OUTWASH BOTTOM
SURFACES GENERALLY INFLUENCE THE FLOWAGE OF GROUND WATER, AND THE
SHAPE OF WATER TABLE COMMONLY CONFORMS THE REGIONAL SURFACE TO-
POGRAPHY. THE PRESENT SURFACE SLOPE |S ABOUT 25 DEGREES PER M{LE,
ALTHOUGH THE MANTLE ROCKS CONSIST OF UNCONSOLIDATED WISCONSIN
DRIFT, A CONSIDERABLE AMOUNT OF ANNUAL PRECIPITATION M|GHT BE
CARRIED AWAY AS RUN OFF, AND EVENTUALLY IS LOST TO CREEKS. DRIL=-
LING SHOWS THAT THE OUTWASH BOTTOM CONFIGURATION 1S COMPARATIVELY
MORE RUGGED. AS SHOWN BY TEST HOLE NUMBER ONE THE THICKNESS OF
SAND 1S 95 FEET, WHILE AT TEST HOLE NUMBER TWO THE THICKNESS OF
SAND 1S 125 FEET. THESE TWO TEST HOLES ARE ONLY ABOUT SEVEN
HUNDRED FEET APART. WITHIN THIS SHORT DISTANCE, THE SHAPE OF
THE BOTTOM OF THE RESERVOI!R INDICATED BY THE CHANGE [N THICKNESS
OF SAND, DROPS THIRTY FEET. THIS STEEP SUBSURFACE SHAPE APPARENT-
LY FACILITATES RAPID FLOWAGE IN THE SHALLOW WATER BODY, AND THE
RUGGED SUBSURFACE CONFIGURATION DIRECTLY INFLUENCES THE SHAPE OF
WATER TABLE, WHICH COULD NOT BE PROPERLY PRESENT AT THE SITE OF
Mounp CITY.

THE CHARACTER OF THE WISCONSIN DRIFT: THIS REGION THE MANTLE
ROCKS CONSIST OF UNCONSOLIDATED WISCONSIN DRIFT., GENERALLY SPEAK=
ING '""BOULDER CLAY'" OF THE |OWAN DRIFT IS MADE OF A HETEROGENEOUS,
UNASSORTED MIXTURE OF PARTICLES OF GREAT VARIETY IN SiZE, AND IS
NOT A GOOD MATERIAL FOR WATER STORAGE., THE OUTWASH SAND AND
GRAVEL 1S COMMONLY CONS|DERED AS A GOOD WATER RESERVOIR. AT
MounD CiTY THE LATE CARY OUTWASH CONSISTS OF SAND, AND IS INTER=-
CALATED WITH A BLUISH GRAY CLAY LAYER ALONG THE WESTERN MARGIN OF
THE OUTWASH. THE SANDS, AS MENTIONED BEFORE, ARE VERY WELL SORTED
AND CONTAIN THE HIGHEST DEGREE OF UNIFORMITY OF PARTICLE SI1ZE;
THEREFORE, THESE SEDIMENTS HAVE A HIGH PERCENTAGE OF POROSITY,

AND COULD STORE MORE WATER THAN UNSORTED TiLL. IN ADDITION TO

THE POROS|TY, THE AMOUNT OF SHALLOW WATER WHICH CAN MOVE THROUGH
THE SANDS TOWARD A PUMPING WELL ]S DIRECTLY INFLUENCED BY THE
PERMEABIL|TY OF THE MATERIAL. THE PERMEABILITY CONTROLS THE
RELATIVE EASE OF FLOW OF FLUID, AND 1S CONTROLLED BY THE SIZE,
SHAPE AND ARRANGEMENT OF THE OPENINGS WITHIN THE SEDIMENT. COARSE
GRAVEL GENERALLY HAS LARGER OPENINGS THAN THE FINE- TO MEDI|UM-
GRAINED SANDS, THUS, THE COARSE GRAVEL AFFORDS EASY PASSAGE FOR
FLU{D.

AS TO THE TEXTURAL DATA SHOWN ON TABLES | AND 2, THE LATE
CARY OUTWASH HAS A VERY LOW DEGREE OF PERMEABILITY. THEREFORE,
EVEN [F THESE HIGHLY POROUS SANDS WERE COMPLETELY SATURATED WITH
WATER, THE DOMEST!IC WELLS WILL HAVE A SLOW RECHARGE, AND COULD
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BE EASILY PUMPED DRY. HOWEVER AT MoOUND CiTY WATER COULD NOT BE
PROPERLY STORED DUE TO THE STEEP OUTWASH BOTTOM,.

DoMESTIC WELLS, DUG NEAR BY TEST HOLE NUMBER ONE, COMMONLY
ENCOUNTERED THE BLUISH GRAY CLAY AT AROUND 25 FEET. THIS CLAY
ACTS AS AN IMPERMEABLE LAYER IN THE RESERVOIR. SINCE THE WATER
TABLE |N THE RESERVOIR |S BELOW THE BOTTOM OF THE SAND I[N THE
VICINITY OF TEST HOLE NO. |, SMALL SEEPAGES OF WATER PASS THROUGH
THIS SAND WHICH ARE SUFFICIENT TO SUPPLY SMALL WELLS FOR DOMESTIC
USE, SUCH SEEPAGE WILL NOT SUPPLY SUFFICIENT WATER FOR A CITY
WELL HOWEVER.

THE MEAN VALUES OF ANNUAL PRECIPITATION: DURING THE LAST
THREE YEARS THE MEAN VALUES OF ANNUAL PRECIP!TATION |SSUED BY THE
STATION OF U. S. WEATHER BUREAU AT MOBRIDGE IS |1.74 INCHES. |F
ONE INCH OF RAINFALL ON ONE SQUARE MILE OF LAND SURFACE |S EQUIVA-
LENT TO 2,323,000 cuBiC FEET OF WATER OR MORE THAN 50 ACRE~FEET;
THEN THE |1.74 INCHES OF PRECIPITATION WOULD BE MORE THAN 587
ACRE-FEZET ON ONE SQUARE MILE. AT THE SITE OF Mounp CiTY, APPROXI=~
MATE 4| ACRE~-FEET OF WATER WOULD BE STORAGED ANNUALLY, |F THE
STORAGE CAPACITY S IN A SUITABLE CONDITION, TH!S AMOUNT OF WATER
SHOULD BE SUFFICIENT TO FURNISH A WATER SUPPLY FOR THE WHOLE CITY.

SUMMARY

THE WATER SuPpPLY AT MoUND CITY IS DIRECTLY INFLUENCED BY THE
TOPOGRAPHY OF BOTH THE DRIFT SURFACE AND THE BOTTOM OF THE RESER=-
VOIR; THE MEAN VALUE OF ANNUAL PRECIPJTATION, AND THE CHARACTER
OF ROCKS ARE THE SUBORDINATE FACTORS. ALTHouGH THE LATE CARY
CUTWASH HAS A HIGH PERCENTAGE OF POROSITY AND GOOD PERMEABILITY,
THE ANNUAL PRECIP{TATICN COULD NOT BE PROPERLY STORED NEAR THE
CITY BECAUSE OF THE STEEP SLOPE AND IRREGULAR SHAPE OF THE BOTTOM
OF THE OUTWASH.

ON THE BASIS OF TEXTURAL STUDY ON THE TWO TEST HOLES, THE
LATE CARY OUTWASH SANDS WERE FORMED THROUGH A SERIES OF DI|FFERENT
CONDITIONS IN WHICH THE LITTORAL BEACH SANDS ARE CLEARLY INDICATED
IN THE UPPER PART, WHILE THE GLACIAL AND FLUVIAL ENVIRONMENTS
ARE WELL MARKED IN THE LOWER PART.

AS TO THE LATER DEVELOPMENT OF WATER SUPPLY AT Mounp CiTYy,
|T WOULD BE ADVISABLE TO HAVE TEST HOLES DRILLED OUTSIDE THE
SOUTHERN LIMiIiT OF THE CITY OR WITHIN TWO HUNDRED FEET SOUTH OF
THE TEST HOLE NUMBER ONE. ADEQUATE SCREENS SHOULD BE USED IN
ANY CITY WELLS DRILLED IN THiS AREA IN ORDER TO ELIMINATE THE
FINE SAND SUSPENDED IN THE WATER. [THE SIZE OF THESE SCREENS
SHOULD BE MADE ACCORDING TO THE TEXTURAL DATA, SHOWN ON TABLES
| AND 2.
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LOCATION: SECTION
TOWNSHIP

LAND OWNER:

THI1CKNESS
(FeeT)

0~-3
3-5

5-10

{0-25

25-30

30-35
35-40

40-45

APPENDIX

Werr Logs IN QUTWASH SEDIMENTS

TesT HoLe No. I|*

ELEVATION: 1718.008 FT.

|26 NORTH
Range 76 WesT,CamPBELL CO.

Mounp CITY ToTtaL DeEPTH: 100 FEET

DESCRIPTION

SOIL, LOAMY AND BLACK|SH GRAY

SAND, CHIEFLY OF MED!UM=GRAINED WITH ROUNDED
TO SUBANGULAR QUARTZ GRAINS. PlERRE SHALE
GRANULES, AND PINK POTASH FELDSPAR ARE
FAIRLY COMMON

SAND, FINE-~ TO MEDIUM~GRAINED, CONSISTING
CHIEFLY OF SUBANGULAR QUARTZ GRAINS

No SAMPLE. HOWEVER THIS INTERVAL WAS OB~
SERVED BY THE WRITER TO BE FINE~GRAINED
SAND INTERCALATED WI{TH PEBBLE CLAY AT THE
DEPTH OF 24 FEET. THE CLAY LAYER IS ABOUT
4.5 FEET [N THICKNESS, AND THINS OUT TOWARD
EAST.

SAND, FINE~GRAINED WITH ROUNDED TO SUBANGU-
LAR QUARTZ GRAINS. CHERT, |RON-OXIDES AND

CARBONATES, AND PIERRE SHALE FRAGMENTS ARE

RATHER ABUNDANT

SAND, SAME AS THE SAMPLE 25~30

SAND, FINE~GRAINED, CONSISTING CHIEFLY OF
SUBANGULAR QUARTZ GRAINS. ROUNDED PIERRE
SHALE FRAGMENTS ARE FAIRLY COMMON

SAND, FINE-GRAINED, CHIEFLY W!TH ROUNDED
QUARTZ GRAINS., PIERRE SHALE FRAGMENTS ARE
PREDOMINANT. ACCESSORY MINERALS ARE
SPORADICALLY PRESENT.

*¥ SITE OF THE RESISTIVITY STATION #3.
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THICKNESS
(FEET)

45-50

50-55
55-60

60-65

65-70

70-75

85-50

DESCRIPTION

SAND, FINE-GRAINED, CONSI{STING CHIEFLY OF
SUBANGULAR QUARTZ GRAINS, PIERRE SHALE FRAG-
MENTS ARE RATHER ABUNDANT; ACCESSORY MINERALS:
PINK POTASH FELDSPAR, HORNBLENDE, BIOTITE, AND
|RON-OXIDES AND CARBONATES ARE SPORADIC

SAND, SAME AS THE SAMPLE 45-50

SAND, FINE=- TO MEDIUM=-GRAINED, CONSISTING OF
ROUNDED TO SUBANGULAR QUARTZ GRAINS, AND
PIERRE SHALE FRAGMENTS. PYRITE, PINK POTASH
FELDSPAR AND HORNBLENDE ARE SCATTERED

SAND, FINE-GRAINED, CONSISTING CHIEFLY OF
SUBANGULAR QUARTZ GRAINS, AND PIERRE SHALE
FRAGMENTS. PINK POTASH FELDSPAR, I|IRON-OXIDES
AND CARBONATES, BIOTITE, PYRITE, OLIVINE,
HORNBLENDE AND SOME SCHIST AND SLATE ARE
SUBORDINATE IN APPEARANCE

SAND, MEDIUM=-GRAINED, CONSISTING OF ROUNDED
QUARTZ GRAINS AND PlERRE SHALE FRAGMENTS.
PINK POTASH FELDSPAR, PYRITE, HORNBLENDE,
f{RON=-OX IDES AND CARBONATES ARE SPORADICALLY
PRESENT

SAND, COARSE= TO MED{UM~GRAINED, CONSISTING
NEARLY OF 55 PERCENT OF ROUNDED TO SUBANGULAR
QUARTZ GRAINS, AND 40 PER CENT OF PIERRE SHALE
FRAGMENTS. PINK POTASH FELDSPAR, BIOTITE,
PYRITE, HORNBLENDE AND FRAGMENTS OF SCHIST AND
SLATE ARE RATHER COMMON

SAND, SAME AS THE SAMPLE 70~75 EXCEPT THE
PRESENCE OF SCATTERED CANNEL COAL FRAGMENTS

SAND, MEDIUM= TO COARSE-GRAINED, CONS|STING
OF 50 PERCENT OF ROUNDED TO SUBANGULAR QUARTZ
GRAINS, AND 45 PERCENT OF PIERRE SHALE FRAG-~
MENTS. PINK POTASH FELDSPAR, PYRITE, |RON=
OX!DES AND CARBONATES, AND COAL ARE FAIRLY
COMMON

SAND, CHIEFLY COARSE-GRAINED. GRANULES OF
PlERRE SHALE FRAGMENTS AND SUBANGULAR QUARTZ
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THICKNESS

(FEET)

90-95

95-100

DESCRIPTION

GRAINS ARE THE CHIEF CONSTJTUENTS. FPINK
POTASH FELDSPAR, PYRITE, AND GRANITE ARE
RATHER COMMON

SAND, SAME AS THE SAMPLE 85-90 EXCEPT THE
PRESENCE OF RATHER ABUNDANT POTASH FELDSPAR
AND GRANITE FRAGMENTS

CLAY AND PlERRE SHALE, BLUISH MEDIUM GRAY
CLAY, WITH SOME ANGULAR, FINE=-LAMINATED PIERRE
SHALE WHICH 1S APPARENTLY UNCONFORMABLY OVER~-
LAIN BY THE CLAY



TeEST HoLeE No., 2%

LocAaTiON: SECTION |7 FLEVATION: UNKNOWN
TowNsHIP 126 NORTH
RaNGE 76 WesT,CAMPBELL Co.

LAND OwNER: Mounp CiTY ToTAL DEPTH: 165 FEET
THICKNESS DESCRIPTION

(FEET)

0-2.5 SoiL, LOAMY AND GRAY
2.5-5 SAND, FINE- TO MED!UM=GRAINED, CONSISTING

CHIEFLY OF ROUNDED TO SUBANGULAR QUARTZ
GRAiINS. PINK POTASH FELDSPAR, IRON=-OXI|DES
AND CARBONATZS, BIOTITE ARE FALRLY COMMON,
AND SPORADICALLY W!TH SOME RCCK GRANITE AND
PIERRE SHALE FRAGMENTS

5-10 SAND, COARSE- TO MEDIUM~GRAINED, MADE OF
ROUNDED TO SUBANGULAR QUARTZ GRAINS, AND
ROUNDED PIERRE SHALE FRAGMENTS. THE ACCES-
SORY MINERALS ARE FAIRLY COMMON

{0=15 SAND, FINE~- TO MEDI|UM-GRAINED; ROUNDED TO
SUBANGULAR QUARTZ GRAINS AND PIERRE SHALE
FRAGMENTS ARE THE CHIEF CONSTITUENTS. PINK
POTASH FELDSPAR, HORNBLENDE, AUGITE, OLIVINE,
|RON-OX IDES AND CARBONATES, AND PYRITE ARE [N
ASSOCIATION WITH GRANITE AND CHERT

1 5-20 SAND, COARSE-~ TO MEDI|UM~GRAINED, CONSISTING
CHIEFLY OF ROUNDED QUARTZ GRAINS. PJERRE
SHALE, GRANITE, DIORITIC ROCKS, AND SLATE ARE
FAIRLY COMMON; PINK POTASH FELDSPAR, |RON-
OXIDES AND CARBONATES, CHERT, HORNBLENDE AND
PYRITE ARE SCATTERED THROUGH THE MASS OF QUARTZ
GRAINS

20-25 SAND, MEDIUM- TO COARSE=GRAINED W|TH ROUNDED
TO SUBANGULAR QUARTZ GRAINS AND PJERRE SHALE
FRAGMENTS. GRANITE, DIORITIC AND BASALTIC
ROCKS, AND SLATE IN ASSOCIATION WITH CANNEL
COAL, PINK POTASH FELDSPAR, HORNBLENDE, I|RON=

OXIDES_AND CARBONATES, OLIVINE AND CHERT ARE
* SITE OF THE RESISTIVITY STATION #7.
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THICKNESS
(FEET)

2530

30-35
35-40

40-45

45-50

55-60
60-65

65-70

DESCRIPTION
SPORAD|CALLY PRESENT.

SAND, VERY COARSE- TO COARSE-GRAINED, CONS|S~
TING CHIEFLY OF SUBANGULAR QUARTZ GRAINS,
P1ERRE SHALE AND GRANITE FRAGMENTS. BASALTIC
AND DIORITIC ROCKS AND SLATE, IN ASSOCIATION
WITH SOME ACCESSORY MINERALS: PINK POTASH
FELDSPAR, HORMBLENDE, GARNET, Bi{OTITE, [RON-
OXIDES AND CARBONATES, AND ROSE QUARTZ ARE
SPORAD |CALLY PRESENT

SAND, SAME AS THE SAMPLE 25-30 EXCEPT THE PRES-~
ENCE OF SOME CANNEL COAL

SAND, SAME AS THE SAMPLE, 25-30 EXCEPT THE
PRESENCE OF SOME ACTINOLITE

SAND, MIDIUM- TO COARSE-GRAINED, CONS{STING
CHIEFLY OF ROUNDED TO SUBANGULAR QUARTZ GRAINS
AND PlERRE SHALE FRAGMENTS. BASALTIC AND
DIORITIC ROCKS, COAL, SLATE, CHERT AND SAND-
STONE M ASSOCIATION W|TH SOME ACCESSORY
MINERAL3 S ROSE QUARTZ, IRON-OXIDES AND CARBON-
ATES, BIOTITES AND POTASH FELDSPAR

SAND, CHIEFLY COARSE-GRA{NED, SOMEWHAT MED]|UM-
GRAINED WITH ROUNDED QUARTZ GRAINS AND GRANULES
OF PI1ERRE SHALE; IN ADDITION TO THE FOREGOING
ACCESSORY MINERALS EP|DOTE iS PRESENT

SAND, COARSE-~ TO MEDIUM=GRAINED CONSISTING
CHIEFLY OF SUBANGULAR QUARTZ GRAINS. ACCESSORY
MINERALS, MENTIONED IN SAMPLE 40-45 ARE FAIRLY
COMMON

SAND, SAME AS THE SAMPLE 45-50

SAND, FINE- TO MEDIUM~GRAINED. ROUNDED TO
SUBANGULAR QUARTZ GRAINS, PIERRE SHALE, AND
SOME GRANITE ARE THE MAIN CONSTITUENTS

SAND, FINE=, MEDIUM- TO COARSE-GRAINED; WITH A
CONS IDERABLE AMOUNT OF PJERRE SHALE AND GRANITE
FRAGMENTS. PIiNK POTASH FELDSPAR, HORNBLENDE,
CHERT. PYRITE AND BIOTITE ARE SPORADIC
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THICKNESS DESCRIPTION

(FEET)

70-75 SAND, FINE= TO MEDIUM-GRAINED; IN ADDITION TO
THE SUBANGULAR QUARTZ GRAINS, ACCESSORY MIN-
ERALS AND ROCK FRAGMENTS: FELDSPAR, PYRITE,
HORNBLENDE, |RON~OXIDES AND CARBONATES, GARNET,
TOURMAL INE, BIOTITE, PIERRE SHALE, GRANITE,
AND AMPHIBOLITE ARE SUBORDINATE [N AMOUNT

75-80 SAND, MEDIUM=- TO FINE-GRAINED, CONSISTING
CHIEFLY OF SUBANGULAR QUARTZ GRAINS AND P{ERRE
SHALE FRAGMENTS

80—85 SAND, SAME AS THE SAMPLE 75-80

85-90 SAND, MEDIUM~ TO COARSE~GRAINED; SUBANGULAR
QUARTZ GRAINS AND ROUNDED PlERRE SHALE FRAG-
MENTS ARE THE CHIEF CONSTITUENTS., PINK
POTASH FELDSPAR, HORNBLENDE, [RON=OXIDES AND
CARBONATES, PYRITE, CHERT, AND CANNEL COAL
ARE SPORADICALLY PRESENT

90-95 SAND, FINE=- TO MEDIUM-GRAINED CONSISTING CHIEFLY
OF SUBANGULAR QUARTZ GRAINS, PIERRE SHALE
GRANULES, PINK POTASH FELDSPAR, |RON-OX|DES
AND CARBONATES, AND HORNBLENDE ARE FAIRLY
COMMON

95-100 SAND, FINE=~ TO MEDIUM-GRAINED, SOMEWHAT COARSE-
GRAINED AND MADE OF ROUNDED TO SUBANGULAR
QUARTZ GRAINS. PIERRE SHALE FRAGMENTS IN
ASSOC|AT|ON W|TH SOME ACCESSORY MINERALS, MEN-
TIONED AS BEFORE ARE SPORADIC

t00~105 SAND, SAME AS THE SAMPLE 95-100 EXCEPT THE
PRESENCE OF COMPARATIVELY MORE PIERRE SHALE
AND PINK POTASH FELDSPAR

[05-110 SAND, VERY COARSE TO COARSE=-GRAINED, SOMEWHAT
MED JUM--GRAINED3 CONSISTING CHIEFLY OF ROUNDED
TO SUBANGULAR QUARTZ GRAINS, AND PIERRE SHALE
FRAGMENTS., ACCESSORY MINERALS AS MENTIONED
BEFORE ARE PRESENT

[10-115 SAND AS THE SAMPLE [05-110
t15-120 SAND, COARSE TO VERY COARSE=-GRAINED: CONSISTING
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THICKNESS

(FEET)
120-125
[25-130
130-135
135-140
140-145
{45~165

DESCRIPTION

CHIEFLY OF ROUNDED PIERRE SHALE, GRANI|TES,

AND SUBANGULAR QUARTZ GRAINS W|{TH SOME SPORADIC
ACCESSORY MINERALS

SAND SAME AS THE SAMPLE |15~120

CLAY, MEDIUM GRAY, SILTY AND CALCAREOUS

No SAMPLE

CLAY, SAME AS THE SAMPLE [25-130

CLAY, BLACKiSH GRAY, SILTY AND CALCAREOUS

CLAY, SAME AS THE SAMPLE |40-145 EXCEPT THE
PRESENCE OF P[ERRE SHALE PROBABLY AT THE BASE



