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ELECTRICAL RESISTIVITY MEASUREMENTS
IN THE NEILLSVILLE AREA, WISCONSIN
By

H. Cecil Spicer and George J. Edwards
ABSTRACT

Sixty-eight electrical depth profiles were céwpleted in the vicinity
of Neillsville, Wis. to obﬁain information on the water-bearing beds in
the glacial moraine and consolidated~sedimentary rocks in the area. No
productive aquifers were found but the begt arsas for test drilling are
described. The basic theory and interpretation procedures, together with
a short description of field methods on electrical resistivity measure-

ments are also presented.
INTRODUCTION

The Neillsville area, in west-central Wisconsin, has long been de-
ficient in water. Most of the wells drilled so far in the area are
either dry or yield insufficient water. As a part of *the investigation
of the ground-water resources of Wisconsin being made in cooperation wiﬁh
the Wisconsin Geological Survey, University of Wisconsin, a ground-water
study of that ares was undertaken. In connection with that study, an
electrical resistivity investigation was'made.

The primary purpose of the project was to obtain information on the
occurrence of aquifers in the thick sandstone deposits of the area or in

the terminal moraine southeast of Neillsville. Other objectives were to



:
:
!
1

locate any gravel deposits present; to determine the character; depth,

and thickness of such material beneath the surface; and to select

promising sites for drilling test holes. ’
. )

Neillsville is in the south-central part of Clark County, in west-
central Wisconsin. The resistivitj measurements were made in T.24 N.,

R. 2 W., of the 4th principal meridian, mainly in the northeastern partl
of the township (fig. 1).

Work on the prdjeot started July 23, 1950 and continued over a period
of three weeks, ending Augustyllq The field measurements were made by
George J. Edwards assisted by Herbert C. Spicer, Jr., and employees of
the city of Neillsville. Preliminary interpretations of the apparent re-
sistivity curves were made in the fieid to make it possible to choose the
most favorable sites for drilling tests holes. The final interpretations
were made and the rebort prepared by H. Cecil Spicer.

The assistance and cooperation extended to us by the city of

Neillsville are gratefully acknowledged.
GEOLOGY OF THE AREA

The underlying rock of the area near Neillsville is eifher gneiss,
gneissic granite, granite, or diorite. On the uneven, eroded surface of
these crystalline rocks there was deposited marine sandstone to a depth
of several hundred feet. Afterrthe area was uplifted from the ses,

erosion removed much of the sandstone and valleys were cut which probably




X

extended through the sandstone and into the crystalline rocks. The
topography was again modified by glaciation and the surface was covered
with drift varying in thickness from a few feet to more than 125 feet.

Some of the hills of the area owe their feiief!to'a rock core covered

‘with thick terminal moraine. Numerous out-crops of crystalline rocks

occur along both Black River and 0 'Neill Creek.

The . ground watef of this area has been found in only small quantities,

inadequate for the growing needs of the area. The crystalline r.cks of
the area cannot be considered as possible aquifers. The sandstone above
the granitig rocks was considered a possible aquifer because of its ex-
tent and thickness as well as the large amount of recharge possible from
a considerable area of near-surface rock. . The glacial drift is not a
Qery promising source for an aquifer because of the large amount of clay
contained therein. The best source for ground-water supplies would be
in a deposit of outwash sand and gravel in a buried stream valley, if

such could be lccated in the area.

P

Instrumentation and Field Methods

The Gish-Rooney type earth resistivity apparatus, with modifications
by H. Cecil Spicer, was used to make the resistivity measurements.

Vertical depth profiling was used throughout the study in order to obtain




all the 1nformation possible abdut thﬁ materials beneath the surfaoeo

Electrodes were set in the éarth according to the modificaticn of the

Wenner arrangament as proposed by F. Wo Lee (1929) Measurements of

: potentlal were made by bath the Wenner (1915) and Lee (1929) techniques

thus giving three measurementa at each interv&l.» The apparent resis-
tivities were computed by the Wenner (1915) formula (Daf: 2wa ? for sll
the observations, thus giviﬁg three apparent resiétiVity curves which
when plotted are spread on £he cﬁart thus making them more acceséiblé
for,interpretétion; however, the curve form remains the same. The three
resistivity curves thus obfained are termed Full, P-1 and P-2. Bearinga’
for the debth profiles are referred to trﬁe north and are given forythe

P-i direction. Altitudes are expressed as heights above mean sea level.
INTERPRETATION OF THE RESISTIVITY CURVES

An apparent resistivity curve expresses graphically the behavior of
an electrical field impressed on the earth. The curve by means of its

slope, inflections, and other characteristics enables a determination to

be made of the material beneath the surface of the earth.

The method of interpretation applies to resistivity curves of two, .
three, and moré layers. The theory of images, as given by Jeans (1925)
and others, is fundamental. Theoretical aspects relating to the appli-

cation of images to resistivity curves are given by Hummel (1931). Two




layer resistivity curves and as many methods of interpreting them will

be found in papers by Romen (1931). Three 1ayer resistivity curves

will be found in an aiticle by Wetzel and McMurry (l937);’and the use of'
two-layer curves and Wetzel and McMurry three-layer curves to aid in the

interpretation of three and more curves is completely explained by Watson

'and Johnson (1938). Assistance in understanding their ﬁgpatment of image

theory will be found in an article by Watson (1934). The method de-
soribed by Tagg 1937)%;8 useful at times for certain types of resistivity
curves. Examples of its application will be found in the reference cited

and in Heiland (1940) and in the present paper.
SUMMARY OF FIELD MEASUREMENTS AND INTERPRETATIONS

- Sixty-eight depth profilgs were completed in the #eillaville area.
A few depth profiles were repeated in an attempt to get satisfactory
measurements, but the cause of the erratic behavior was not always lo-
catedo The centers of the depth profiles and the directions of the
electrode lines are shown on’figure 1, the circle representing the
center and the line through the circle the direction‘. The filled circles
on this figure indicate the location of wellg or drill holes which were
used in trying to correlaﬂe the resistivity interpretations with the
geologic materials. Except{}or a few wells, the information is of little

é

assistance because the descriptions on the well logs or drill logs were

g
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inadequate or m;ssinga The complete lisﬁlng of lpcations and descrip«
tions of the drilllng informa%ion is given in the ap@eﬁ&ixa Surface
contours from a map by the Misconsin Geologio&i Sﬁrvey are al;o given on
flgure 1. ’ v " A o

Short,depth bfofiles,ﬁgte completed onVééﬁjﬁééraﬁove outerops of‘the
rocks in the areas These are indicated by concentric cireles designated
T-1 to T-5 on figure 1. The computed resié‘tivities obtained from these
tests were used in correlatlng the interpretationa obtained from the
apparent resistivity curves with the geological matarials. The followiﬁg
resistivities were obtained from measurements on the granite in a quarry:
on the weathered surface, 55,800 ohm cmé; weathered at mhellow depth,
18,600 ohm'cmsé depth\grpaterAfhan 12 feet, 137,200 ﬁhm?éﬁszxunwéathered
éurféce, 1,249,350 ohm cmév Tests on the sandstong'géfe,the’following
resistivities: weathered surface, 21,200-ohm cme;’deﬁth greater than
10 feet, 212,000 ohm cms} unweathered- surface, 105,200 ohm oms.

\Inﬁerpretations of fhe'resistivity curves giving a.description of
the materials and depths to each material will be found in the appendix.
Alpitudesbonvthe surfaces of the sandstone and gfénite along with their
thicknesses are given in Table 1. The altitudes anthe sandstone sur-

face are shown also onyfiguré 2 for each resistivity dépth profile; these

- altitudes are from table 1, column 3. Shown also on figure 2 are the

wells and drill holes in which sandstone was reported.




WITH THIGKNESSES.

Resistivity

_Altitudes: in feet

.- x| Thickness fn feet
depth , | "Surface
profile Surface |Sandstone | Gramite | Materials ‘| Sandstone
A-1 1,080 1,073 966 9 107
B-1 1,100 | 1,086 - 14 > 250
B-2 1,075 1,052 828 23 224
B“ZE ) 1,100 - - T -
1,050 1,044 998 6 46
1,020 - 1,014 6 -
1,066 - 1,059 7 -
1,100 - 2,084 16 - -
1,075 1,050 909 25 . 141
1,038 990 72 C 48 262
c-3 - 1,030 - 1,015 15 ~
C—t 1,042 - 1,039 3 .
-5 1,082 | 1,078 997 4 81
D-1 1,100 1,093 825 7 268
D-1W 1,090 1,035 942 55 93
D=2 1,040 = - -l -
D-3 1,075 | 1,065 - 10 > 40
D-3W 1,033 1,005 930 - 28 75
D~3W2 1,045 1,036 - 9 -
D~3N 1,075 1,066 750 9 316
D-4 1,045 - 1,037 8 -
D-5 1,060 1,057 983 3 74
D-6 1,055 1,046 959 9 87
D-7 © 1,055 1,048 978 7 _ 70
B-1 1,110 1,098 875 12 223
E-2 1,090 | 1,084 765 6 319
E-3 1,050 1,036 855 14 171
E-4 1,058 - 1,030 28 -
E-5 1,090 1,077 1,038 13 30
E-6 1,088 | 1,073 985 15 88
E-7 1,078 1,067 - 11 > 150
E-8 1,060 1,048 - 12 > 150
F-1 1,090 - - ~ -
F-1W 1,095 1,068 - 27 - > 250
F-2 1,110 1,100 845 10 255




TABLE 1
(Cont.)

e

- Altitudes in feet

Resistivity Thickness in feet
~ depth , Surface
profile Surface | Sandstone | Granite Materials Sandstone
B3 1,040 1,036 388 4 48
F-4 1,040 - 1,028 12 -
F-5 1,080 1,067 978 13 - 89 .
F-6 - 1,120 1,1n6 - 14 > 250
-7 1,093 1,080 - 13 > 200
F-8 1,075 1,069 1,018 6 51
G-1 1,100 1,092, 1,011 8 81
G-2 1,100 1,768 1,018 2 80
G-3 -1,080 1,048 870 32 178
G-4 1,025 - 1,011 14 -
G-5 1,100 - 1,089 11 -
G-6 1,130 1,100 - 20 ) 300
G-7 1,120 1,106 945 14 161
G-8 1,100 1,086 945 14 141
H-1 1,100 1,089 1,015 11 74
H-2 1,100 1,057 - 43 D200 ¢
H-3 1,022 1,002 972 20 30
I-1 1,100 | 1,058 993 42 65
©I-2 1,125 | 1,098 870 27 228
I-3 1,090 1,082 1,003 - 8 79
I-4 1,055 1,035 - 20 > 250
I-5 1,100 1,078 - 22 > 200
1-6 1,060 1,050 964 10 86
J-1 1,050 1,043 988 7 55
J-2 1,038 1,028 380 10 48
K-1 1,100 - - > 23 -
K-1N 1,090 - - y 72 -
K-2 1,105 - 1,021 84, -
K-2W 1,105 - 943 163 -
K-3 1,100 1,088 975 12 113
L-1 1,135 - 927 208 -
L-2 1,130 e 965 165 -
L-3 1,152 - 1,012 150 -




The thickness;of the san&sﬁdne frOm)thea lling information and the

gre81stiv1ty interpretations is shown on. flgure 3. These!%hicknesses are

from table 1, column 6. Tt is evident fromkfignre 3 that there are two

‘areas where the sandsﬁons has gxeater thickniss than elsewhere and thesa

areas are shown encompassed by dotted llnes on this figure. Only four

dr111 holes are reported to have penetrated through the sandstone to the

~ granite in these areas.

-~

Figure 4 shovs the aiﬁitudes on the‘crfstalline rooks and was prepared
from the Qaluss of tablé’ii columm 4. »Informafigy fromp%welve dri}i holes
having no sandstone but giv1ng the depths to granite is algo included on
ohe figure. It is‘apparent that the thick area of s&nﬂstone, particularly

the easterly one shown on figure 3, is direcﬁly related to tbe depression -

in the granitic rocks, shown‘on figure 4.‘ The.shape of the thick sandstone

nass of the westerly area is similar to that of the depression in the

granite and had there been more information about the depth to granite

‘available, the two probably would have had the,same appearance on both

figures thus more completely establishiog the same relationship which was
’found'in the essterly area. |

The appearance of the contours drawn on the bedrock sgrface and thick-
ness of the sandstone sbove the bedrock afe altefed somewhat in the complete
interpretations of the rssistivity curves from those obteined by the pre-

liminary ones which .were made during the progress of the field observations.




On the basis of the preliminary estimates of the resistivity curves,
two areas were selected as most pfoﬁiaing for test drillingQ One is in
what appeared to be the area of thick sandstone an& the other is in the
moraine southeast of Neillsville. Such drilling would give much better
information to correlate the geologic materials and.the interpretations
from resistivity measurements, and, furthermore, the areas chosen also
appea;ed to be the most likely ones for obtaining water, but it was
emphasized that they held little promise as adequate water-bearing areas.

Drill hble 48 was coméieted in the autumn of 1950. According to the
sample’ log, see appendix, it had 32 feet of sandstone and the amount of
water produced was unreported so it is presumed to be too small to be
useful for a large-capacity well. This drill hole was put down near re-
sistivity depth profile D-2. It was estimated, in the preliﬁinary inter-
pretations; that the sandstone would have a thickness of more than 200
feet there. The correlation between the drill log and the reéistivity
interpretations is definitely negative. No explanation for this situation
can be offered other than the observer must have taken the measurements
of resistivity over or alongside an apparently unnoticed and unreported
buried conductor.

Drill hole 49 was completed in 1951 and was located near resistivity
depth profile L-3. The correlation between the two sets of observations

here is considered only fair. Interpretations of the resistivity

10
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observations show no evidenée of*séndstqne;ibﬁﬁ,thé depthrta granite is’
very close; 150 feet bj resistivity4aﬁ@;;§2 1/2,$eet,by‘driilingg/ No |
water is reported in ihis well, but,a weiifleséythén‘l/h miie NNW, from
this drill hole, number 47,'i§.stat§drﬁo ha%e water with a probable
capacity of 100 gpm an&,gapparen%ly3‘this water comes from a sand at a
depth of 106 to 171 feet, i |

Well number 47 is,located)aﬁproximately midway between resistivity
depth»profilés'K—B and L-3 and only a short distance from drill hole
number 44. The depth to granite at K-3 vas 125 feet, at L-3 was 150 feet,
and at number 44 was 154 feet, but at number 47 the granite‘was not
reached at 171 feet. ConSequently, it seems probable that a buried
channel may be present near this drill hole and furthér exploration near
it might discover a useful aquifer.

Another area appears in the cohpleted interpretétion to be a possible
area for drilling to discover an aguifer. It is 1o¢ated in the north-
eastern part of section 1 near resistivity depth profiles I-1 and I-2.
Unfortunately, these_observations are at the northern most limits of the
area inveétigated so it is not possible ﬁo estimate the extent of £he
gravels found there. These gravels may be associated with those known
to be present in the gravel pit of SE 1/4 MW 1// section 1, and, if they

are, a sizeable aguifer might be present.

11




The electrical-resistivity measurements made in this ‘area wpre

not sugcessful in locating a productive aquifer in either the sandstone

or the glacial moraine. Three areas; though, are poinied out as possi-
bilities for drilling to discover an équifér; one in gravels, one in
saﬁdstone, and one in the glaciél moraine. However, the area is one -
where little ground water can be expected because the sandstone is of
low porosity and in most places interbedded with shalesj the gravel de-
posits are scarce and, insofar as found, mostly near the surface; and
the moraine is largely composed of clay which mekes it a poor to value-

less material for an adequate aquifer,
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- APPENDIX

Well Records in T. 24 N., Rs 2;W{ :VW

| Sae mep for location

Dgscrigtidn

No information. ;

30. feet deep. -
60 feet deep.

25 feet-deep.

“No dafa. e

No data.

26 feet deep; 22 feet sandstone..
No data. ~ ‘

12 feet deep; granite at 6 feet.
Granite at 10 feet.

Sandstone 30 feet. o
125 feet deepy 12 feet to granite. '

8 feet deep; hit granite. '

32 feet deep; hit sandstone. _
110 feet deep; 24 feet to sandstone; rest in
22 feet deep; sandstone at 12 feet

64 feet deep. :

14 feet deep. S

18 feet deep, sandstone.

101 feet deep; no rock.

32 feet deep.

" 32 feet sandstone.

Sand at 32 feet.

12 feet deep; hit sandstone.

11 feet to sandstone.

70 feet deep;. hit hard stuff.

12 feet deepj; hit granite.

Sandstone at 26 feet.

12 feet deep.

2/ feet deep; sendstone at 3 feet.

12 feet deep.

14

sandstone.




Well records cohtinued

Well

Number Description
32 12 feet deep; hit granite, ,
33 : 10 feet to granite.
34 20 feet deep. ‘
35 35 feet deep. '
36 o 96 feet deep; 30 feet to sandstone.
37 15 feet deep. -
38 - - Sandstone at 22 feet.
39 80 feet deep; struck sandstone.
40 , 33 feet deep; sandstone at surface.
41 30 feet deep; sandstone at 3 feet; granite at 30 feet.
42 55 feet deep. '
43 40 feet to sandstone.

Well Togs

Well 44. 552 feet N., 12.5 feet E. of SW. corner sec. 13, T.24 N., R.2 V.

Description ' Depth in feet
Till, brown 0 - 41
Till, gray 41 - 79
Mt. Simon sandstone ’ 79 - 144
Sandstone 144 - 146
Conglomerate, small granite and quartz pebbles 146 - 154
Granite, disintegrated, harder below 154 -~ 157

42 Teet of water

Well 45. SE corner NE 1// NE 1// sec. 23, T. 24 N., R,2 W. SE. corner

Clark County Fair Grounds.
Description Depth in feet
- Clay and "hardpan"; red browm 11 o - 27

15
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DeScrigtﬁon

Clay, sand, coarse.
Gravel, fine stony -
Till, pink calcareous
; Till, Pray -
’San&;*coarse glacial
Sendstone.

' fmGranite, pink

27

57 P

83
50’

95
155

ell 46* At house 1/5 mile west ‘of Na l/ﬁ COor«- section 2&

v,Despription

Sand and gravel
26 feet of water

Well 47. East of Nelllsville on Us S Highway 10 across road from Falr

Ground‘

Description '

. Clay and boulder
Sand

10 ft. screen.

Dentb in feet

; O:

- 140

pepth-in‘feet

Cy

106

Well 48. SW. of center NW 1/4 sec., 12, T. 24 N., R. 2 W,

Description

Silt, gray

Till, brown-gray

Sandstone, light gray

-Shale, red

Sandstone, pink

Sandstone, light gray

Pre-Cambrian rock, decomposed, gray
Washed granite, light gray

g

106

- 1n
Water table at 147 feet. Probable capacity of well 100 gpmiwith gn -

1950‘

Depth in fest

o - 5

5 - 10
10 - 15
15 - 18
18 - 21
21 - 42
L2 -~ 47

4T

- 51
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Description

Gravel
Till, brown-gray, gray

Sand, coarse to fine, light pink
Till, gray dolomitic or calcareous
Mt. Simon sandstone, light gray

Sandstone

Shale .
Sandstone, light gray
Conglomerate

Granite, decomposed

Dark rook, ferromagnesian, diorite

Geologic Materials as Determined

Well 49. NW 1/4 W 1/L sec. 24, To 24 Noy R. 2 W. 1951

E A

' Bepth in feet’

from Resistivity Curve Interpretations

in To 24 Ni"R. 2 Wo

Line A-1. 550 feet E. of 1/4 line, 390 feet S. of NW, cor.

sec. 12. Altitude l 100 fest.

Descriptlon

“Soil
Sandstone ;
Shale and sandstone
Granite

P-1 N. 880 B.

17

-

0 - 12
12 - 39

39 - 48

48 - 95

95 - 106 -
106 = 119
119 - 125
125 - 127
127 - 136
136 =~ 152 1/2

152 1/2 -
SE 1/4 SW 1/4

Depth in feet

0 - 7.2

7.2 - 28

28 - 114
114 - 300




®

)

HLinéiB—l; SE. ¢ or, NW I/ﬁ SE‘I/Z s6C. 12.
’P—-l N. 779 E..

rbitude 1,100 Pest.

De§cription

‘# S e e v ak
Sandg'cl&y aogl T ., W«z - l&.S
Shalé and s&ndstone/ ’ R fT 1455 N9
Sandstone e ' - - 29 e AOO -

Line B-2E. &7 foot E. of SW. cor. NE 1/4 SW 1/4 sec. 12. Altitude

1,100: P-1 N. 88° E.
Abandoned; 1ntgr1§rence from surfacanpondgcﬁor.

2

Line B-2. NW cor. SW 1/4 SW 1/4 sec. 12. Altitude 1,075 feet*' -1 N. 87°E.

Description ,Depth {n.féet ‘
Sandy clay soil . é ‘ 0 - 5{75
- Sand and gravel 5.7 - 23
Shale and sendstone , 23 - 53
Sandstone, some shale : _ 53« I47
Granite . g ' - . 147

500 .

Line B-3. NE cor. s 1/4 SE 1/4, 4O feet S. and O. 05 mt. W. of cor. sec. 1l.
Altitude 1,050 feét, P-1 N. 90° E. :

Description : A | .f->‘ ' ;Depth in feet
Clay soil, gravel, sandstone boulders o 0 - 5.8
Sandstone A . 5.8 - 12
Shale and sandstone 12 - 52
Granite . 52 - 200 N
T

18




Line B-4. SE. cor. SW 1/4 NW 1/4 SE 1/4 sec. 10. Altitude 1,020 feet.

P-1 N, 0© E.
Description Depth _in feet
Clay soil, sandstone and granite boulders 0 - 3.1
Cl&y . 3v1 b 6-2
Granite ‘ ' 6.2 - 200
Line B-5. NE. cor. SE 1/4 SE 1/4 sec. 9. Altitude 1,066 feet. P-1 N.
0° E. ,
' Description Depth in feet
Sand a " - 3.8
Sand, some clay 3.8 - 7.6
Granite 7.6 - 50
Line B-6. NE. cor. SW 1/4 SE 1/1 sec. 9. Altitude 1;100 feet. P-1 5.
45° E. :
Description Depth in feet
Sandy clay, boulders 0 - 3.9
Sandy Clay 3.9 - 15.6
Granite 15.6 - 300

Interference from power line evident.

Line C-1. NW. cor. NW 1/4 SE 1/4 sec. 12.

Altitude 1,075 feet. P-1 N. 86CE.

Description Depth in feet
Moist clay, and sand soil 0 - 6.3
Sand, gravel, houlders 6.3 - 25
Sandstone and shale 25 - 166
Granite 166 - 600

19
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Line 6-2.
P-1 NW. 90° E. -

NW. cor. NE 1/4 NE 1/4 SE 1/4 sec. 11(:11133;] 5

Deseription |
Sand &nﬁjgravgl fi11 | o

- - 498
- Sand and gravel - 4.8 - 18
. Sand, gravel, clay (shale?) - 18 = 48
Sandstone C48 - 310
Granlte - . 310‘ - 600 -
~Line C-3. 150 feet N. of SW. cor. SW 1/4 NE 1/4 sec. 11‘ Mtitude'l,()BO
feete P“l Nn 63 Eut
‘ _Description D\epth in i‘éet;‘
Sandy soil s ) o 0 - 3‘81 3
Clay or till . 3.8 - 15
Granite ‘15 - 180 :
Line G-4. 57 feat W. of SE. cor. SW 1/4 NE 1/4 sec. 10. Altitude, 1,042
feet.  P-1 N. 90° E, .
Descrlgtion ﬁepth in feet
Clay soll, granite boulders 0 - 3.4
Granite ’ : 3.4 - 100
Line C-5. NW. cor. SE 1/4 NW 1/4 SE 1/4 sec. 9‘ Altitude 1,082 feet.
‘ "P-1 N. 720 E. |
Descriptionv Dépth in fest
Sandy clay soil - : ‘ 0 = 4k
Sandstone : ' , o Ly - 85
Granite R v 85 - 100 e
el
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Line D-1. SE 1/4 SW 1/4 NE 1// sec. 12, 800 feet N. of 1/2 'Line. CAJti-
tude 1,100 feet. P-1 N. 0° E. :

}

Description " Depth in feet
Sandy clay soil , 0 - - 6.9
Sandstone , ‘ L 69~ 28
Sandstone, shale 28 - 275
Granite ’ 275~ - 600

Line D-1W. 216 feet E. of 1/4 line, 0.275 mile S. of road, NW. cor. SW 1/4
NE 174 sec. 12. Altitude 1,090 feet. P-1 N. 0° E,

Description : Depth in feet

‘ Clay soil N - 5.5
Sandstone 5.5 - 32
Shale and sandstone 32 - 148
Granite Ny 148 - 400

Line Deé. NW. cor. SE 1/4 sec. 12. Altitude 1,040 feet. P-1 N. n° E.
Interference from buried cornductor evident on curve; interpretation impossible
to correlate with log of well 48.

Line D-3. NW cor. SE 1/4 NE 1/4 sec. 12. Altitude 1,075 feet. P-1 N. 90° E.
1 f"

R Description ‘ Depth in feet
& &
Moist clay soil 8] - 2.4
0 . " Clay 2.4, - 9.6
Sandstone (?) 9.6
Observations taken over some undetermined buried conductor near P-2 end.
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" Line D—?W‘ 76 feet W. of SE‘ dér. NE 1/1 NW 1/2 Séﬁewiie: Aitituﬁa:iyﬁjsii
feeto “ ) : ] . '”. .

“'1 N¢ 900 E«

, Descrigﬁion -

Sandy clay 8011
Sandstone : )
*Shale and sandstone '
Granite ! o

Déscription

) Sandy clay 3011 '
' Sandstone, dénse
Shale and sandstone.

.- 28

eptk in féé£

103
250 -

f‘jﬁébfhnin feet

36

B‘}éb“'

- 8.6

-

Buried conductor,must be present wbich‘ruined the observations.

Line D~§ . 702 feet E. and 590 feet N. 22° We of Sw; cor. NE 1/4 NE 1/4

Sec- }.lo Altituﬁe l 075 feeti

Description

- Clay soil, sandy
Clay
Sandstone, shale -
Granite (estlmated depth)

P-1 N, 22° W»

Bebt@:in foet

237 =, . 9.2
9.2 - 325

‘Line D-4. 384 feet.W. of SE. cor. NE 1/2 NE 1/1 sec. 10. Altitnde 1,045

feeto‘ ‘P-1 S; 87 Ev’ L

Descriptionq

Wet clay soil
- Granite

22

Depth in feet '

.0

8.

- 8
- 100




770 E.

Description

Sandy soil, boulders
Shale, sandstone
Granite

U
7

Line D-5. SW. cor. NW 1/4 NE 1/4 sec. 10. Altitude 1,060 feet. P-I S.

0
3

" Depth in feet

-3

-4
- 200

Line D-6. SW. cor. NW 1/4 NW 1/4 sec. 10. Altitude 1,055 feet. P-1 N. O°E.

Description

Sandy soil, houlders
Sandy clay
Sandstone

Shale

Granite

Line D-7. MNW. cor. SW 1/4 NE 1// sec.

1,055 feet. P-1 N. 0° E.

Description

Clay soil and gravel
Clay

Sandstone

Shale and sandstone
Granite

Line E-1. NE. cor. SE 1/4 SW 1/4 sec. 1,0.175 mile N. of

1,110 feet.

Description

Sandy soil
Clay
Sandstone
Shale
Sandstone
Granite

Sandstone, shale, weathered granite -

23

Depth in feet
0 - 2.2
2.2 - 8.8
8.8 - 23

23 - 52,
52 - 96
96 -~ 400

9, 120 feet S. of creek. Altitude

Depth iﬁ feat

0

5.1

7
23
77

- 5-1
- 7
- 23
- 7
325

road. Altitude

Depth in feet
0 - 9
9 - 12

12 - 52
52.. =785

85 - 235

235 - 600




Line E-2. NW. cor. MW 1/4 NW 1/4 sec. 12, 4zn foct E. of

1/2 1ine and
0. os mi. S. of road. Altitude 1,090 feet. Prl N. 88° E. . . o

Descrlgtion E - Debth in feet
Sandy clay 3011 o 0 - 2«8
Clay | ’ o 28 <7 506
Sandstone _ ' . 5.6 - 55
Shale and sandstone o , 55 - 8
Sandstone : ' .85 ~ 145
Shale and gandstone .o 145 - 325
Granite ‘ ' 325 - 600

7 Line E-3. SE. cor. SW 1/4 SW 1/4 sec. 1, 100 feet N. and
@ ~ corner. Altitude 1,050 feet. P-1 N. 0° E.- o

27 feet E. of

v,

Description ' o Depth in feet
Sandy clay soil , , A 0 - 6.9
Clay and sand , 6.9 - 14
Sandstone o 14 - 125
Shele and decomposed granlte 125 - 195

Granite , 195

Line E-4. NE. cor. NW 1/4 NE 1/4 sec. 2;’fAltitude'l,058

- 325

feets P-1 N. 90° E.

Description ‘ ‘Depth in feet

Clay, sand soil o 0 - 7

Clay, -some sand : 7 - 28

® - 100

Granite ‘ ‘ - 28

Line E-5. “SW. cor. SE 1/4 SW 1// sec. 3 255 feet N. of corner. Altitude

1,090 feet. P-1 N. 90° E.

Description : : Depth in feet
Clay soil, boulders . 0 - 3.3
Clay, some sand \ : 3.3 - 13.2
Sandstone 13.2 - 52
Granite ’ . T 52 - 250



L. E" 0. & * ‘
9éneE' 6. SE. cor. SW 1/4 SW

Description”

Sandy clay soil, gravel
Clay, sand

Sendstone

Sandstone, shale
Granite

1/4 secs 3. Altitude 1,088 feet. P-1 N,

Depth‘in;feetV

O ;- 3~7
15 - 28
28 - 103

- 500

103

Line B-7. 390 feet S, of road and NW. cor. NE 1/4 NW 1/4 sec. 9. Altitude

1078 feet. P-1 N..90° E.

Description

Clay soil, sand
Clay
Sandstone

" Line E-8. 400 feet S. of NE.

Description

Sandy clay soil, boulders
Clay :

Sandstone

‘Shale and sandstone
Sandstone

Line F=1. NE. cor. SW 1/4 SE

Depth in feet

0 - 2.7
. 2:&7 - 10«8
10.8 - 200

cor. NW 1/4 NW 1//4 seoc. 9. Altitude 1,760

0 ~ 2.9

2&9 - 11%4—
11«4 bl 23
23 - 112
112 - 450

1/4 sec. 1. Altitude 1,090 feet. P-1 N,

900 E. Abandoned because of interference from buried conductor.

s
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Line F-1W. 200 feet W. of NE. cor. SW 1/4 SE 1/& sec. 1. Altitude 1,095
feet. P-1 N. 90° E._ o ,

Description - Dépth in feet
‘Sandy, soil 0o - 6.7
Clay, sand 6.8 - 27
“Sandstone : 7 - 400

Line ¥-2. 284 feet S. of NE. cor. SW 1/1 SW 1// sec. 1. Altitude 1,110
feet. P-1 N. 0° E.

Description ; ) Depth in feet
Sandy ¢lay soil ‘ : ‘ 0 - 2.6
Clay 2.6 - 10.4
-Sandstone - 10.4 - 185
Shale and sandstone o 185 - 265
Granite : 265 -

600

" Line F-3. SE cor. NW 1/4 SE 1/4 sec. 2. Altitude 1,040 feet. P-1 N 0° E.

Description Depts in feet
Sandy clay soil - 0 - 45
Sandstone L5 - 52
Granite A ) 52 - 220

Line F-4. 376 feet E. of road, 0.15 mile to SW cor. sec. 2. Altitude
1,040 feet. P-1 N. 88° E.

Description Depth in feet
Clay soil, boulders 0o - 12
Granite 12 - 240
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ine F~5. NE. cor. SE 1/1 SE 1/% s6Co . BGA Altitude 1§080« P~1 Nu 900 Eo

Description | ‘ ;<%v  Depth in feet
Sandy clay soil R - iT:iiéfi - 17
Sandstone ‘ , S 17 = 42
Shale and sandstone * o P42 - 102

Granite , S 102 - 200

Line F-6. 15 feet N. -of SW. cor. NW 1/% SW 1/2 860, 3¢ Altitude 1,120
fee't‘ "l Nc 90 Ev .

Description ) : "éi

 Depth in féet
Sandy clay soil, boulders o 0 - 346
Clay : \ 2346~  1h.5
Sandstone ' . 145 -~ 300

Line F-7. ‘397 feet E. of SW. cor. NW 1/& SE 1/& sec. 4. Altitude 1,093
feet. P-1 N. 90° E '

Description Depth iﬁj§eet
Sandy clay soil, boulders R Q0 - 3.2
Clay , - 32 - 12.8
Sandstone v 12.8 - 220

géneE?eSO SE. cor. NE 1/4 SE 1// sece. 5f' Altitude 1,075 feet. P-1 N.

Description Depth in feet

- Clay soil, boulders 0. - 6.5
Sandstone . - , 6.5 - 18
Sandstone and shale - 18 - 57
Granite ¢ 57 - 300
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o

o

,‘Degcripﬁlon

Clay soil,sand
Clay, some sand
.Sandstone
Granite

Biﬁé:G~ae, NE‘.eoﬁe NE 1/4 W l/Z séc. 1« Altitude 1 lOQ\feeﬁa P41’Nv7909 E?;

Desoription

- Sandy soil
- Sandstone
Granite

e
’

Depth ;n feet

o L da
' 22 - 8
820 - 400

Line G-3. SE 1/L NE 1/J sec. 2 Aititude 1 080 feet.: P-1 N. 20° E.

el

Descrintion < Depth in feet
Sand, gravel,‘clay- 0 w«‘y‘zfl
Send, gravel ‘ 2.1 - 84
Clay, sand, gravel 8.4 - 32
Sandstone 32 - 135
Sandstone and shale 135 - 210
Granite ,210 - 400
Line G-4 . 195 feet s. of 1/4 line, 350 feet W. of NE. cor. NW 1/L SE 1/4

sec. 2. Altitude 1, 025 feet. P-1 N.”85° E.
Descrigtibn

Sandy clay soil, gravel
Granite

28

Depth in feet

0 - 14
14 - 350




®

Description

-Sand, clay soil
Clay
Granite .

-

Line G-5. 325 feet S. of rnad and NE. cor. Nw 1/2 SE w/z sec. 3. Altitude
1,100 feet. P-1 N. 0° E. T

~&

Depth in feet

0
2.6
11

Line G-6. 550 feet N. of SW. cor. SE 1/4 waz/A sec. 3.

feet. P-1 N. 0° E.

Description
Sandy clay soil

Clay
Sandstone

Line G-7.

Altitude 1,120 feet. P-1 N. 0° E,

Description

Sandy clay soil
Clay

"~ Sandstone
Shale and sandstone
Granite

Depth

-

Altitude 1,130

2.6
11
200

in feet
0 - 4.3
L3~ 20
20 - 600

566 feet S. and 173 feet E. of NW. cor. NE 1/4

Depiti

AQ;FJ 1/[}- séc. 4.3 N

in fest
0 - 10
10 - - 13.5
13.5 - 115
115 - 175
175 - 4N0

Line G-8. 219 feet S. of road and NW. cor. NE 1/4 SW 1/4

1,100 feet. P-1 N. 90° E.

Description
Sandy clay soil, boulders
Clay
Sandstone
Granite
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S8C. 4.

Depth in feet
0 - 3.1
3-1 - 14

14 - 155

155 - 500




Line }Hsﬁ 0. 15 mile w of road ,and NE. cor. ﬁw /4 SE :L/& NE 1/1@ goc. 1.
Altitude 1,100 . feet. ~1 N. 90° E. .

Description ugbé%#hﬁiﬁffee%

' Séndyuclay soil'é : o o ".?G;*OﬂfV\— 2.7

Clay, some sand B SR RE R ”2;7f“* 11
, Sandstone . ' R o X R -
‘ Shalg ‘and sandstone LT85
Granite : - =200

Line H-2. SE. cor: NW 1/4 NW 1/4 sec. 1. Al’bitude 1, 1@0 fé’e‘te p-1 N. n° E.

Descrlgtlon R o , - j'Depth in feet

Sandy'clay soil ER - o 0o - 2.3

° Clay, .sand g 2.3 = 9.2
Gravel = - - 9.2 - 23
Clay : 23 - 43
- 300

Sandstone & ; ' 43

Line H—z. NE. cor. NW 1/4 SW 1/4 NE 1// sec. 2. Altitude 1,022 feet
P-1 S. 50° E.

ADescrigtion o | © Depth in feet

Sandy clay soil, boulders ' ’ o 0 - 4.9
Clay v ‘ o 49 - 20
Sendstone - ‘ ) 200 = 150
Granite ' ‘ © 150 - 250

Line I-l. NE. cor. NE 1/4 on N. side of rosd. Altitude 1,100 feet.
B-1 N. 90° E. o | e

Description - , . ~ Depth in feet
Clay soil, sand and gravel 0 - 7.5
Gravel , 7.5 - 42
Gravel and clay or sandstone and shale _ 42 . - 107
Granite 107 - 400

‘.‘



Line I-2. NE cor. NE 1/4 NW 1//4 sec. 1, N. side of road. Altitude 1,125

feet. P-1 N. 90° E.

Description

Sandy clay soil, some gravel

Gravel or sandstone

Gravel and clay or sandstone and shale

Shale and sandstone
Granite

Depth in feet

o - 7
7 -2
21 - 42

42 - 255

255 - 600

Line I-3. 300 feet S. of NW. cor. NW 1/4 Nw 1/4 sec. 1. Altitude 1,090

feet. P-1 8-87° E.

Description

Clay soil

Sandstone

Shale and sandstone
Granite

Line I-4. Opposite NW. cor. NE 1/4 NW 1/4 sec. 3.

P-1 N. O° E.
Description
Moist sand

Clay
Sandstone

Depth in feet

0 - 8
8 - 27
27 - 87
87 - 40N

Altitude 1,055 feet.

Depth in feet

0 - 10
10 - 20
20 - 300

Line I-5. 305 feet W. and 196 feet S. of NE. cor. NW 1/4 NE 1/4 sec. 4.

Altitude 1,100 feet.

Description

Sand and boulders
Clay and sand
Sandstone, shale
Sandstone

P-1 N. 85° B

31 -

Depth in feet

0 - 5.5

5.5 - 22
22 - 46
46 - 250




Line I-6. 218 feet N‘,Qf’NE. cor"Nw 1ﬁz.ﬂw

| - Altitugs. 1,060
feet, P-1 S. 80% E‘ :

Descriptlonf

Moist sand, some clay
Clay, some sand
Sandstone"

Shale,some sandstone '
Granite

Line J-1. 0.35 nile M. of ¥E. cor. SB l/z sec. 13. 4
P-1 N. 90° E. -

Descrlgtion

il

Sandy soil, boulders 1.9
Sandy clay : g i 9= T4
Sandstone. A T s = 19
Shale and sandstone ' T 19~ 62

Granite . : S 62 = 350

Line J-2. 0.85 mile W. of NE. cor. SE l/l sec. 13. Al%i%gﬁép1,038 feet.
P-1 N. 90° E. .

Description

Clay, send soil
' Clay !

Sandstone

Shale, sandstone - : ‘

Granite : . 58

£

400

Line K-1.. NW. cor. SE 1/4 SE 1// sec. 13. Altitude 1,116 feet. P-1 N. 90° E.

Description ‘ ‘ _ . Depth in feet
' Sandy clay soil - ? . . 0 - 5.7
Sand and gravel . 5.7 - 23 |
Clay ‘ 23 - |
Interference from a burled conductor spoiled the observations.
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Line XK-1N.

Altitude 1,090 feet. P-1 N. 2° W.

Descrlption )

- Clay, sand soil /;»8‘3
Clay, some sand and gravel 83 - T2
Granite - 72’;K*#‘ 2@0
"« . V - }; 4. o
Line K-2. NW. cor. SW 1/4 SE 1/4 sec. 13. Altitude 1,105 feet. P-1 N. Q E.
Description ’éfDeptéfgh_féeﬁz‘
Sendy clay soil 0 = gmy R
" Clay 5 - 15 ¢
Clay, some sand and gravel 15 - 84 '
Granite 84 - 250
Line K-2W. 90 feet E. of SW. cor. NE 1/4 S 1/L sec. 13. Altitude 1,105
feet. P-1 N. 9n° E.

Description

486 feet S. of road and‘NE. oor. Nwél/ﬁ SE )

Depth in feet

Sandy clay soil 0 - 3.2

Clay,some sand 3.2 - 13

Sand and gravel 13 - 18

Clay, sand, gravel 18 - 162

Granite 162 - 250
Line K-3. 210 feet N. 45 W. of SE. cor. NE 1/Z SE 1/4 sec. l4. Altitude
1,100 feet. P-1 S. 45° E.

Description Depth in feet

Sandy clay, boulders 0 - 3.7

Clay, some sand 3.7 - 12

Sandstone 12 A

Shale and sandstone 48 - 125

Granite 125 - 300 !
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e

géneE%—l¢ SE.'cor.ASE‘l/Z SE 1/; se@%’13.~ Alfitpdg 1,135 feete P-1 N..

w A

Description - L ~ Depth in feet
Clay, sand soil - R o - 205
Clay, some sand and gravel , ’ 2.5 - 38
Clay, sand, gravel , . 38 - 108
Granite ) ' : - 108 - 400
,géneﬁ%—z. NE. coro NE 1/4 NW 1/ sec. 24. Altitude 1,130 feet. P-1 N.
Description » Depth in feet
Clay soil 0 - 7
Sand, gravel, clay ; 7 - 70 4
Clay, sand, gravel , 70 - 165 ¢
Granite 165 - 500 :

Line L-3. 685 feet S, of road and NW. cor. NW 1/4 NW 1/4 sec. 24 Altitude
1,162 feet. P-1 N, 0° E. :

Description Depth in feet

Sandy clay soil 0 - 1.6

Clay, some sand ; 1.6 - 6.7
Sand} gravel, some clay o ' 6.7 - 27
. Clay, sand, gravel S ' 27 - 150
- 350

Granite . i : 150

3% | o | -,





