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ELECTRICAL RESISTIVITY INVESTIGATIONS
AT MEMPHIS, AND BOLIVAR, TENNESSES

By H. Cecil Spicer

Introduction

This geophysical investigation was undertaken upon request of Elliott
M. Cushing of the Ground Water Division Office at Memphis, !'?nnnuo. The
field work was performed during the period March 13 to 28, 1947; the appar-
oent resistivity curves were interpreted during November and December; and
the report ws written subsequent to the interpretation of the curves.

The writer is grateful to Elliott M. Cushing and his staff for the
splendid cooperation and generocus assistance extended to him in obtaining
the measurements. It is also a pleasure to aocknowledge the assistance of

George J. Bdwards in obtaining the field measuremsnts.

Field Measurements

The instrument used for the resistivity measurements was the Gishe
Rooney Barth Resistivity Apparatus manufactured by the Geophysical Instru-
ssnt Company of Arlington, Va. The electrodes were copper-clad steel rods
with steel driving heads and were pushed or drivem into the earth to make
ocontact for the potential and current comneotions. The earth around the
electrodes was wetted and tamped whensver better contact was needed.
Portable reels of wire were used to mke oontact between the instrument
and the eleotrodes.



The oharacter of the earth materials and of certain geological forma-
tions wme of primary importance in these investigations; therefore, depth
profiling was used throughout. A modification of the Lee variation of the
Wenner electrode configuration was used, and the electrode spaoings ex-
panded ocutward from the oentral station. Three apparent resistivity curves
were obtained at each station with this method; ome in each direotion from
the oenter and ome over the full interval distance. These are termed the
P31, P2, and Full ocurves. Bearings for the line direction are referred to
P, and are corrected for declinmation. Power for driving the instrument
was eorpplied by the truck battery, and current to pass through the earth
for the resistivity measurements was provided by a bank of extra-heavy duty
“B” batteries. Fundamental technique of operation is desoridbed by the maker
of the instrument or will be found in the literature; as for example,

noilmcl(

1/ Heiland, C. A., Geophysical exploration; Prentice-Hall, 1940.

Interpretation of the Resistivity Curves
The resistivity ourves were interpreted, in part, by means of proce-
oures explained in the literature. A suggestive list of references on
interpretation is given which is not intended to be cuploto.-z/

2/ Hummel, J. N., A thecretical study of apparent resistivity.in sur=
face potential methods; A.I1.M.E. Tech. Pub. Ko. 418, 1981.

Roman, Irwin, How to compute tadles for determining electrical
resistivity of underlying beds and their.application to geophysical prodblems;
U. 8. Dept. Commerce, Bur. Mines, Tech. Paper No. 502, 1931.

Roman, Irwin, Some interpretations of earth resistivity data; A.1.M.B,
Transactions, vol. 110, p. 183, 1934,
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Roman, Irwin, Superposition in the interpretation of two-layer
earth-resistivity ourves; U,S.G.S. Bull, 927-A, 18 pp., 1941,

Tagg, O. F., Interpretation of earth resistivity ourves; A.I.M.B.
Tech, Pudb. No, 786, 1937,

Watson, R, J., A ocontribution to the theory of the interpretation
of resistivity measurements obtained from surface potential observations;
A I.M.B. T.Oho Pub, "o. 518. 193‘.

Watson, R, J. and Johnson, J, F,, On the extension of two-layer
methcds of interpretation of earth resistivity data to three and more
layers; Geophysics, 3, 1, 7-21, 1938,

The methods described in the references cited are founded upon theo-
retical and mathematiocal oocnsiderations, and have been found to be more
reliadble, on the whole, than any of the empirical methods that have been
advanced, Furthermore, all of the above methods are based upon the theory

of images and apply to two, three, or nore layers,

Summary of the Results - Memphis, Temnessee

The eleotriocal resistivity measurements at Memphis were taken east
of the city limits and extending to Collierville. The resistivity line
oenters were usually located on oomneoting roads to U, S, Highwmy No, 72
at suitable places for making the depth profile msasurements. These loca-
tions are shown on Pigure 1 along with the looatioms of drill holes in the
area. This area was chosen for the initial measurements because of the
control available in the form of drill logs, However, it was known that
there were extremely wide variations in the geological materials here,

Because of the proximity of city improvements, metal fences and metal
fence posts, ground-return power lines, and buried telephone cables, ocon-
siderable difficulty mas experienced in the location of suitable places
to make measurements. flmvor, only one line was started that had to be
abandoned because of interference. BExperience has shown that resistivity

results in or near oities may oftentimes be of scmewhat questiomadble value



because of the interference from power distribution networks and buried
~ oonductors,

The main purpose of the resistivity observations near Memphis was to
try to obtain correlation between the resistivity interpretations and the
drill logs from the wells in the area, It is apparent from the map,

Figure 1, that it was not possible to locate the resistivity line centers
near the drill holes and, as a result, the correlstion is not very close.

A seocondary purpose was to familiarize the staff of the Memphis Ground
Water Office with the techniques of laying out lines and taking observations.
The inportant water-bearing sand in this area was at a depth beyond
the present facilities of the geophysical equipment; the restraining factor:
being lack of communication (or the great spread of electrodes needed. |

The interpretations fram the apparent resistivity curves are ocompared
to the drillers' logs in Figures 2, 3, 4, and 5. The number included with
each material of the resistivity interpretations is the computed resistive
ity in 10° ohm oms. The oomplete interpretations of the curves will be
found in the following section, the apparent resistivity curves are in the
next section, and this section is followed by the drillers' logs.

It is almost without exception that a good aquifer has a high resis-

e S

tivity. Using this fact as a basis for judgemsnt, it is possidble to
classify the locations tested by the resistivity method., The best loca~
tion is undoubtedly R.L, 13 below 2315 ft, Second btest is shared by two
lines: R.L. 9, 15.5' - 260'; and R.L, 13, 148' = 230', For shallow wells,
there are three others that appear to be in this same category: R.L. 8,
16' - 66'; R.L. 10, 13! o 108'; and K.L. 13, 21' = 140', The third best
location is also shared by several tests: R,L. 10, 170' - 400'; R.L. 2,

212' - 300'; R.L. 6, 312°' = 500'; and F,L, 2, 140' = 202'., A thin shallow

.
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well T-5 (Memphis)
Drilling log

; sandy
loess | gravel cloy sond sand clay g

v

Resistivity interpretations Line |/

-

loess grave! 8 sand & sand with more [sand with
clay clay clay clay cloy than above some cloy
$3 12. 4 4.4 14.3 7 9.7
T_——— —— —_— —— |
: Well T-7 (Mempbhis)
Drilling log

I

: loess gravel clay sand

v ag

Resistivity interpretations Line 2

grave/ 8 sand with
clay little cloy
12.8 44.5

well 207 (Brookfield)
Drilling log

a sond & i e sand white
3 gravel v a cloy sand
Res/stivity interpretations Line 3
gravel with
N much clay sand with much cloy
S| 43 77
100’ 200° 300’ 400’ 50
Figure 2

Comparison of; drill logs on,d interpretations, Memphis
Resistivity in 10° ohm cms .
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wel/ ib‘e(scmonfown)
Orilling log

cloy .sond blue cloy coarse sand

v

Resistivily interpretations Line 4

loess
( Qualitative)

4 : : Wwel/ 168 (Germantown)
' Drilling log

clay sand blue clay coarse sand
& Resistivily interprefations Line 5
graovel, lorge
amount of clay clay
o6 1.4

Wel! 1-3(Memphis)
Orilling log

sond mucky |
Y |o'®
%‘ "g%, clay sond clay sond clay sond sand §§ cloy
E

Resistivity interpretations Line 6

grovel ond sand
with clay sand and clay sand with less clay thon above
14./ : 8.9 50.4
—— = _. —
100’ g 200 300’ 400’ |

~ Figure 3
Comparison of drill logs and interprefotions, Memphis -
Resistivity in 10° ohm cms : *!

—— . — i -l



Wel/ 168 (Germantown)
Orilling log

clay sond

blue claoy

coaorse sand

T

'S

Resistivily interpretations Line 7

eA

sand with less clay :
sand with some clay than above
16.0 25/

Well 208 (Bailey)
Orilling log

gravel
clay ond clay

blue clay

sand, slreaks
of pipe cloy

1

T

Resistivity interpretations Line 8

I gravel
X e clay clay sond ond cloy
72.8 lL.2 49
Wwell 208 (Bailey)
Orilling log g
gravel sand, sireoks
cloy ond cloy blue cloy of pipe clay

A

—p

Resistivity interpretations Line 9

ond 3.7)

sond
clean gravel aond sand aond clay
90.2 /0

ok

200 300’

A

€00’ 2

Figure 4
Comparison of drill logs and interpretations, Memphis
Resistivity in 10° ohm cms
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weli 208 (Bailey)

Drilling log
gravel ] sond, streaks ==
clay and clay blue clay L of pipe cloy !

~a

b ———— - — v

; Rcs:srlwly mlcrprcfahms Line 10
4 l, ] SR 4 e s e e -_____1
- c/lean gravel ' sand and cloy | sand with little clay
3 a3.2 J 4.1 ‘ 60.0
— e — T T e —— === e e e IR e |

Well 208 (Bailey)
Orilling log

graove. sond, streoks 1
clay ond clay blve clay of pipe clay 1

SAEe g S e Ll e

I?osrsnw’ry inforprcmﬂ'ans Line II

—A - —— - - —— o e e e —— --——.—_-..._-__._—.1

gravel ond sand with some clay
465

»w/ 202 ICo/Iiorvl/Ic)
Drilling log

fine white smd and fine l s‘
sand l pipe clay sond °§
Qlo

|

cloy l pink sond

-y P — e

§ Resistivity interpretations Line 13
v !!“! ; sand sand
o5 clean grovel = little cloy and clay clean sand
S @ 858 3 835 25./ 207.9
/oro‘ 200 300’ «;a' 500
. " - . &
Figure 5 M
Comparison of drill logs ang interpretations, Memphis ¥
Resistivity in 10~ ohm cms



layer having similar properties is noted on R.L. 7, 14' - 28', All of the
remaining layers are considered to be poor possibilities for development
as an aquifer, but it is entirely possitle that some of them would yleld
a small amount of wmater. However, the quality would probably be poor.

A study of the curves and the graphical presentation of the interpre-
tations shows that the best aquifers at depths of less than 400 ft. are to
be found in the area near the city of Collierville, Seemingly, this zone
begins about 4 to 5 miles west of the city of Collierville and extends
generally eastwrd, but its extent was not determined beyond Collierville.

It should also be pointed out that the graphical presentation of the
interpretations shows that the beds, insofar as their electrical charac-
teristios are concerned, are discontinuous, and probably they are more or
less lens-like or in the shape of tongues, Not enough work was done to
asoertain the correctness of thls postulate, but the drill logs and resie-~
tivity work indicate the very definite possibility that such is the oon-

dition in the upper few hundred feet.

Conclusion
S The geophysical work done in the viocinity of Memphis, Tennessee, shows
that it is possible to evaluate locations for drilling water wells, and to
indicate the most favorable sones in which water will be found in the event
drilling is to be porformy Thus, in practice, much time and money can be
saved by investigating sites, using electrical resistivity methods, before '
drilling is started. Then, only the sites h'aving favoradble indications as

determined by the geophysical survey would need be drilled.
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Line 1.

Loocation:

1

Interpretations of the Apparent
Resistivity Curves
Memphie, Tenn.

02 mile B, of Getwell St. along S, side of Dunn St,

N of test wells #5 and #6. P, - N, 85° B.

Bleotrical depth profile:

0
7
96!

114
172!
261’

Line 2.

Loocations

- 37
- 96'
114

172!

261!

- 300

loess and olay,

gravel and clay.

clay.

sand and olay.

sand with more clay than above.

sand with some clay.

0.2 mile N, of Willow Road along B. #ide of Mt. Moriah

of test wll #7. P, =N, 2°W,

Blectrical depth profile:

0
§'
19
12!
140*
202"
212"

Pl and Pz

- 6§
- 19
- 1182
- 140
- 202
- 212
- 300

loess,

olay.

gravel and clay.

olay with some sand,
sand with little olay.
olay with some sand,

eand,

ourves indioate oonsiderable variation in materials on both

ends of the profile.
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Line 3.
Location: 1,23 miles S. of Park Eoad along W, side of Ridgewmy
Road, N.W, of well '207. Pl - N, s° w.

Bleotrical depth profile:

0 = 4' loess,
4' - 15' olay,
16' - 77" gravel with much ohy.‘
77" « 3GO' sand with much clay.
Line 4.
Looations 0,45 mile W, of Howmard Road on N, side of MoVay Road.
8.W. of well #168. P, - N. 90° B., Py - S, 88° W,
Bleotrical depth profile: (Qualitetive interpretation)
0 - 35' variable surface layers; loess, olay, gravel,
38' - 65' gravel and clay.
65' -~ 150' sand and olay,
160" = 200' oclay.
Line &,
Location: Along S. side of Germantowm Road 1,16 miles N. of U.S,
Bighmy No, 72. N.B, of well #168, P; - N, 10° B,
Bleotrical depth profile:

O - ©6' loess and sand,
5' « 10' olay.
10' = 81' gravel with large amount of olay.
81' - 200' clay.
Line 6. : &

Loocations In Shelby County Penal Farm 0,16 mile W, of Germantown
Road entrance. S. of well f1-3. P, - N, 86° E.
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Eleotrical depth profile:

0 = 4' loess, scme sand,
4' - 17 olay.
i

138' gravel-and sand with clay.
138' - 312' sand, olay.
312' - 500' sand with little clay.

Line 7.

Location:s 0,2 mile N. of Cox Road on B, side of Callis cuteoff.
S. of well #1868, l’1 -N, 2°0W.
Bleotriocal depth profile:

0O = 4' sand and loess.
4' - 14' sand and olay.
14' - 29' grawel.

29' - 220' sand with some clay,

220' - 300' sand with less chy than above,
P, ourve indicates a much higher content of olay in 29' - 280' layer.

8.
Looations Along W, side of Bobo Road 0.2 mile N, of interseotion
with Winchester Road. W. of well $208. P, - ¥, 00 B,

Bleotrical depth profile:

O <« 4.4' loess and sand,
4.4' 2 16 olay.
16' - 66' gravel, very little clay,
o8 - 165" olay,
1656' - 300' samd and clay,
Clay layer, 66' - 165' is shallower on Py than on P,.

|-
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Line 9.

Locations 0,54 mile W, of Houston Levee Road along Winchester Road

thence S. 0.1 mile in open field. S.W. of well #208, P, = N, 7°W,

Bleotriocal depth profile:

0 - 4' sand and loess.
4' - 15.5' olay and sand,
16.5' -=260"' clean gravel and sand,
=260' - 300' probably sand and clay.
Line 10.
Locations 0.32 mile N. of U.S. Eighwmay 72 on W, side of Bailey
Station Road, 90' S. of S.B.T. Co. pole #5. P1 - K. 7° B,

Bleotrical depth profile:

0O == 4' sand and loess.,
4' - 13' olay and sand.

13' = 108' clean gravel,

108' - 170' sand and clay.

170" = 400' sand with little clay.

Line 11l.
Locations 0.28 mile N. of U.S, Highmy 72 along E, side of Bray
Station R“d. Pl - N. 30 w.

Bleotrioal depth profile: o

0O = €' sand and losss,
6' - 12' olay and sand.
12' - 400' gravel and sand with some clay,
A metal road culvert distorted the electric field and the interpre-

tations may be in error.



Line 12.

Loocation: Along N. side of State Highway 57, 0.4 mile B, of

intersecotion with 0.3. BlghVIy 72. Pl - B.

Bleotriocal depth profile:
Line abandoned bdecause of some undetermined subsurface interference.

Line 13.

Looation:

0.15 mile W, of Peterson Lake Road along S. side of

White Road. Pl - N ge° B.

Sleotriocal depth profile:

0
8
21
1¢0°'
148'
230
s18

- 5'
- 21°

140*
- 148°'
- 230!
- 316!
- 400"

sand and loess,
clay and sand,
gravel, olean.
clay and sand,
eand, little oclay.
sand and olay.

clean sand,

The P, ourve indicates that the 316' - 400 sand layer is a better

aquifer in this direction than in the P, direotion.
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Line - 2 (G-2)

Memphis, Tenn.

3,17-47

i. N. of Willow Rd.
Along E. side of Mt. Moriah Rd.

Location:
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17

: 1 1 s
3 i : :
1 1 1 :
S S ' = H
- E - n
! ) E
e ! . - - - I~
| i |
- : ! p
i i A :
i |
! e
t T D SI
| ' ] o -
ol Bl 5 u ! e .. »
' ! . L]
i ! o
- : +
i : P
theci | LY
o ! ! ! 1.
bk il i s DD
] 1] ' ‘
| i ! H -
| ! ! ¢
H '
| _ ! | : E
' | [ | | _ 1 =
. i ' |
e T e -H-:
+ o . w. R L.|ao|.+|,. i < >o—
o | :
N e o s * .
£ 5k ” R e 4
it | | .
“_ 4 - - < o
[}
Lt I N S — N
e T 3
~ N! .- - I -t —— . =
i : ;
<4 - . .
T . :
e B : 1 ! Lsit B 32 ”
gty St k| ! f g > _ '
: .r : i ! ! s ‘
5 5 I 2 B0 R B A , b4 ecias
Fil o R LA R W A L |
b sk | i
H i | { H t
W ! ! | i N _ |
1 4 e —
i ' | | | Ve
. _ _ : ! ! ﬂ SRR
, | , I | " T
i N \ ) H ‘ . .
. . . . ' . ' == S35 S .4 . @y —d ﬂ =kt ol H
| T e
! I | !
I | O (' Sl fod et
| | ’ e
: 2 ! . ! 3 et
1) ] | | | | le i
q I - - n. (2] .-.l g o =« - “ ~ U

100, VLV

10, 0w

10

1.



Line - 3 (G-2)

Memphis, Tenn.

3/17-47

S. of Park Rd.
Along W. side of Ridgeway RA.
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Line - 5 (G-2)

Memphis, Tenn.
3.18-47

side of Germantown RA.

N. of U.S. Hiway No.
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Line - 7 (G-2)

Merphis, Tenn.

3-19-47
i. N. of Cox Rd. on E.
side of Callis cut off.
P, - N.2°W.

Location:
0.2 mi
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Line - 8 (G-2)

Memphis, Tenn.

3/19/47

Locstion:

Along ¥W. side of Babo Rd.

0.2 mi.

N. of intersection with

Winchester Rd.

Bearing

P, - N.O°E.
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Line - 9 (G-2)

Memphis, Tenn.

3/19/47

Levee

i. W. of Houston.

along Winchester Rd. thence

Location:
0.34 mi

in open field.

S. 0.1 mi.

Beering:

Py - N.7W.
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Line - 10 (G-2)

Memphis, Tenn.
3/20/47

Location:

0.32 mi. N. of U.S. Hiway No. 72
on W. side of Beiley ste. Rd. 90°'

S. of S.B.T. Co. Pole No. §.

P, - N.7°E.

Bearing:
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Line - 13 (G-2)
°E.

Mewmphis, Tenn.

3,21,47
Location:
- N.

Along S. side of White Rd.

Bearing:
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26"

79!
135!
272!
298!
336!
349!
384!
389"
436"
452!
475"
524'
540"
777"
793"
813!
84T
860
871"

880!

26"

79!
135"
272"
298"
336"
349!
384"
389"
436"
452"
475"
524"
540°
777
793"
813"
847"
860!
871
880"

am

Well logs
Near resistivity line 1, Memphis

T-8, Driller's log
loess.
gravel.
clay.
sand; sandy olay 190' - 210'.
clay.
sand.
olay.
sand,
clay.
sandy clay,
clay.
clay; 3' of sand between layers.
sand.

lignite and clay.

sand; 20' sandy clay at 595'; streak of oclay at 665'.

sandy olay.

sand.

lignite and sand.
sand.,

lignite.

sand.

clay.

58
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Near resistivity line 1, Memphis
T=5, Driller's log

0 - 26" loess.
26' - 91' gravel,
91' - 130' olay,

130" - 337' sand.
337' - 342' olay.

342' - 468' sand.

468' - 450' sandy clay.

490! 500' sand.

Near resistivity line 2, Memphis
T-7, Driller's log

0 = 26" loess.
26' - B80' gravel.

80!

143" olay.

143' - 340' sand.

Near resistivity line 3, Memphis
207, Driller's log

0

15' olay.

15' - 118" sand and gravel, some boulders,
118' - 290' white clay.

290' « 300' gravel and clay.

300' - 340' interstratified sand and clay.

340" 3585' white sand.



Near resistivity lines 4, 5 and 7, kemphis

168, Driller's log
0 - 25' olay.
25' - 63' sand,
€3' - 131' blue clay.

131' - 281' coarse sand.

Near resistivity line 6, Memphis
1-3, Driller's log

o
]

15' olaye.

16' = 45' sand and gravel,

‘5' - 120' cl‘y.
120' - 185' sand.
185' - 210' olay,

210' - 258' sand,

258!

348" Chy.
348' - 400' sand.
400' - 440' mucky sand,

440

480' muddy sand.
460' - 492' brown olay.

492! 493' rock.

493!

507" clay.

507' - 580' sand.

s

e

31
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Near resistivity lines 8, %, 10 and 11, Memphis

30!
70!

140

Near

30
90"
140"
200!
225!

230!

24!
ge’
185!
204"
265"
265!

280!

318"

208, Driller's log
- 30' oclay.
- 70" gravel and clay,
- 140' blue clay.

226' sand, streaks of pipe clay,

resistivity line 13, Memphis
202, Lriller's log

- 30' yellow clay,

- 90' pink sand.

- 140' fine white sand.

- 200' sand and pipe clay.
- 225' fine sand.

- 230" white olay.

- 242' good coarse sand.

T=3, Driller's log

= 24' so0il.

- B82' gravel.

- 185' clay,

= 204' eand.

- 255' clay; lower 20' sandy.
- 265' sand.

- 280' clay.

- 318' sand.

- 405' oclay.
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405’
439"

458"

25!
60!’
80!

160"

4560’

8!
40'
50!

116’
142
202!
252!
240!
252!
272!

302!

- 439' sand,

- 458' chy.

- 533' sand.

212, Driller's log

25!
60!
80!
150
300!

450"

537"

soil,

dry sand.

fine sand and clay.
blue clay.

blue quick sand,
sand and blue clay,

water sand.

40, Driller's log

8!
40’
50!

116’

1¢2'

202!

232’

240"

252"

272’

302!

362!

red clay.

sand and gravel,

yellow clay.

blue clay.

clay with sandy streaks.
hard packed sand, water bearing.
white clay,

sand rock,

sand with clay streaks.
hard packed sand.

coarse water bearing sand.

sand; fine at bottom.



1-4, Driller's log

0
18°*
656"

178!
320'
465’
480"

550"

- 18’
- 65'
- 178!

320!

465"

- 480'

- 550'

680"

clay.
sand and gravel,
clay.
sand.
clay.
send.
clay.

sand.



Summary of the Results = Bolivar, Tennessee

Before the depth-profile measurements were started in the Bolivar
area, some preliminary work was done to ascertain the electrical charac-
tojzatioo of the particular formation to be studied. The Portoﬂ, Creek

outorops a few miles east of Eolivar, and a partioularly good
exposure was found in a road-out about 7 miles east of the city limits,
The blue clay of this formation has a low resistivity in both the dry
and moist state, Tests on the moderately dry blue-clay of the exposure
gave a resistivity of 810 ohm oms; while the moist ineplace clay tested
150 to 160 ohm oms. In the geophysical measurements, then, it can be
expeoted that this formation will be relatively uniform and can be
identified by its inherently low resistivity.

The depth profile measurements taken in the viocinity of Bolivar,
and in Hardeman County, are siown on Figure 6. The location of wells
for whioch logs were awvailable are also included on the map. The geo-
physical measurements extended to the west into Fayette County, and

Figure 7 shows their location and the location of the wells in the

oounty,.
A single depth profile was completed to the east of the Portos;v
Creek tmu-uutcrop. It wmas located just a few miles east of Selmer

in McNairy County. This location is not shown on the figures, but is
desoribed in the interpretations.

The interpretations from the apparent resistivity curves are com-
pared with the drill logs in Figures 8 and 9. As in the lLiemphis area,
locations had to be selected as fro; as possible from interference from

power lines, conduotors, etc.; consequently, the resistivity line centers
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City of Bolivar “B" on map
Drilling log,water well

200 300 400’

i A

sand .
clay clay E E shale sC;: J fough clay (soapstone)
(’, U

5 e, T - -
§§ Resistivity interpretations Line /

-~ 1

gravel|
} é'/Zf clay and sand

s 774 1.6

iy

§ Resistivity interpretations Line 2

b 1 -\

S sand,
B ;: clean clay

n% 110.0 0.5

Resistivity interpretations Line 3

N

oYY chay clay and shale

S N8| 06 26

T T D - T B

o 100’ ! ! 50

) ~ Figure 8 , )
Comparison of drill logs and interprétations, Bolivar
Resistivity in 10° ohm cms
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are not close to drill holes. It is noted that the resulting geophysical
interpretations do not closely correlate the drill log information. The
resistivities in 10° ohm cms. are included on this figure with the
interpretations.

In »rder to depict more clearly the top boundary of the Porte@ Creek Q,&J,a/
formxtion as determined by resistivity methods, Figure 10 was prepared with
each resistivity station indicated to soale, and also with respect to
altituce. Thgro are two possible interpretations given for R,L. 6; one
is obtained from tho depth obtained from the interpretations of the full
ourve, ana the other from the Py ourve. The three curves for this line
shows that the top boundary of the PortJ;;D Creek f n is much desper
below the surface to the sc¢ tneast of the ocenter than to the northwest,

The thickest part of the formation then appears to lie northwest of the
resistivity station, Because of the wide lateral spread of the resistivity
lines from e straight 1ine, no attempt has been made to projeot them on

an east-west line.

Desoriptive interpretations and resistivity curves will be found in
the next succeeding sections, and these in turn are followed by well logs.

The resistivity depth profile east of Selmer shows no indiocation of
the Porto?s\ Creek h% if the same oriterion is used here as else-
where in this study. None of the materials to a depth of 400 ft. have a
resistivity low enough to be considered similer. The log of a well near
Selmer will be found in the section of well logs appended.

The interpretations reveal the possibility of several good water=-well
sites, They are listed in descending order of appraised value. R.L. 5,
295" - 445'; R.L. 7, 165' - 310'; RK.L. 4, 185' - 435'; R.L. 7, 480' - 725';

R.L. 5, 15' = 165'; R.L. 6, 415' - 525',

N
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Conclusion

It has been demonstrated that it is possible to trace a geological
formation from the outcrop at the surface to a point where the formation
is deeply buriec by means of electrical resistivity techniques., However,
in this general aroa when the formation under study reaches depths greater
than 1,000 ft., there is «@®e some possibility that it will be more diffi-
cult to trace because of more clay layors appearing to the west, These
clay materials also have a'low resistivity and they oonduot large smounts
of electriocal energy; consequently, much higher wattage will be necessary
to reuch these depths. Guch hirh current is necessary in order to obtain

sufficient potential drop uoross the eleotrodes so that it can be measured.
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Interpretations of the Apparent
Resistivity Curves
Bolivar, Tenn,
Line 1,
Location: 0,3 mile E. of the center of the 2nd bridge E., of Bolivar
along the N, side of Highway 64. P; - S, 57° E. Altitude - 349'.

Electrical depth profile:

O - 6.5' so0il and silt.
€.5' = 8.5' olay and sand.

8.5'" - 38' gravel and clay.

38! 200' clay and sand,
Line 2,
locations First side road S. after 2nd bridge E. of Bolivar, thence
0.6 mile S, of Highway 64 along E. side of road. Py - N, 10° E,
Altitude - 369', !

Zlectrical depth profile: I

o - 4' soil and sand.
4' - 15,5' clay and sand,
15,5' - 62' sand, clean.
62' - Z00' clay. F
Line 3.
Locations 0,73 mile S. of Bolivar on S, Union Strest, thence 200'
N. of road in a field. Py - S. 40° E. Altitude - 384',

Blectrical depth profile:

0 =~ 13! so0il and sand,
13' - 26' sand and clay.
26' - 44' clay,

44' - 300' clay and shale.

Bl
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Line 4.

Location: 0.9 mile N, of lighway 64 on W. side of road along
western city limits boundary. P, - N. 0° E. Altitude - 432',

Bleotrical depth profile:

0O = 11' soil &and sand,

11' - 1E5' sand, 1little olay,
185' - 435' sand, clean.
435" - 600' clay.

Clay layer is steeply tilted; N, end about 480', S. end about 490'.

Line 5.

Location: W. of Bolivar on Eighway 64, N. along first road W. of
State Hospital 0.5 mile, thence 0,32 mile E. along S. side of road
iz edge of field, P, - N. 90° E. Altitude - 458'.

Elsctrioal depth profile:

0 13.5' 80il and sand.

13.5' - 165' sand, little olay.

165' « 2S5' sand and clay.

296' = 445' sand, clean,

445' - B800' olay,.
Location: 2,1 miles N, of Eighway 76 at Lacona, thence 0,08 mile
W, and 250' S, in a pasture; 50' E. of stream. P; - N. 17° W,

~ Altitude - 392',
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Line

Line

Electrical depth profile:

O = 7.5 soil anc sand.
7.56' = 1B6' cand and clay,

16" - 21' clay,

21' - 385" sand, some clay.
385' - 415' clay and sand.
415' - 525' sand, little clay.

525"

1000' olay and saud,.

Another sand or gravel laysr is apparent on che PZ curve at

45

approximately 675' - 750' with clay below that, The layer is

not continuous and does not appear on the Pl ocurve, Average depth

N\
to Porte;[a Creek clay 633'.,

7

side of Highway 64. Py =1, 80° E., Altitude = 502!,

Blectrical depth profilse:

0 = 18.5' 80il and sand.
18,5' =« 155' sand, little clay.
165" - 310' send, clean.
310" - 480' clay and sand.
480' - 725' sanéd, clear,
725" - 800' clay,

8,

Locations 005 mile W, of railroad station in Whiteville along S.

Location: 3.3 miles Lo of Sclmer Court rouse on Highway 64 and

0¢3 mile S, on dirt road, thence Vi, in pastiure about 200',

28° W, BRBlevation 489!,

-~

Fl'Nc



Bleotrioal depth profile:

0

41
17!
41"

145"

4!

37

41"

145!

400!

soil
clay
sand
olay

sand

and silt,
and sand,
and olay.
with little sand.

and clay.

46



E. of the center of the

of Bolivar.
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Line 2 (G-2)
Bolivar, Teno.
3-25-47

Location

on First side Rd.

8.
E. of Boliver on E. side of Rd.

0.6 mi.

Bearing
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-3 (G-2)
Bolivar, Tenn.

Line
3,25, 47

ina

200'N. of kd.

S. of Bolivar on S.
field 20" S. of a small stream.

Union St.

0.7 mi.

Bearing:

P, - S. 40°E.
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e

10"
20"
30!
40!

65"

100!

108!

120!
160"
172!
207"
232!
256"
316!
545'
550"

615"

"A" on map
Well 4, Western State Hospital

From samples, by F, G, Wells. Water Supply Paper 656.

- 10!

- 100'

- 108"

- 150
- 172!
- 207!
- 232!
- 256'
- 316’
- 545!
- 550'
- 615!

- 654

olay loam.

medium grained quartz sand, water bearing.
slightly finer red quartz sand, water bearing.
medium grained white quarte sand, water bearing.
coarse white sand, water bearing.

very coarse white sand, water bearing.

medium grained white sand, water bearing.

coarse white sand with pebbles, water bearing.

very fine white sand grading into olay, some muscovite,

water bearing.

glizhtly finer sand, water bearing,

brown micaceous sandy clay,

dove-zray clay.

fine zrained yellowish sand, water bearing.,

- gruined white sand, water bearing.

dirty gray medium grained sand, water bearing,
dark gray clay (Portox?p Creek clay),

mediuwa grained salt and pepper sand, water bearing.
gray speckled argillacoous sand, vater bearing.
salt and vepper medium grained argilleceous sand

streaked with brown, water bearing.

-
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non

B" on map

City of Bolivar wuter well, driller's log.
0 = 20' red clay.
20' - €0' sard arnd clay.
60" - 75' sand.
75' - B80' pipe clay.
80' - 176' shale,
175' - 195' coarse szli and pepper sand,

195' - 495' tough clay (soapstone).

C" on map

Spring Creek Development Company
Hardemann County, Tenn., Water Supply Paper 656,

O = 2' soil, sandy loam (Holly Springs sand).
2' - 16' soapstone (?orteﬂ?) Creek clay).
l6' - 22' quicksand.
22' - 104' soft gray lime,
104' - 120' sand, green, water,
120' - 129' sandstons, soft, blue.
129' - 146' lime, soft, blue (Clayton formation).
146' - 250' lime, soft, gray. g t N
250' - 260' gray sandy marl  (Owl Cresak' vemsus ).
260' - 311' shale, black, hard,
311' - 370" sand, salt and pepper, water.
370" - 412' shale, black, hard.

412' - 415' sand, coarse, brovnm, shells,

56



418' - 434' marl, sandy, gray

~

) bt

434' - 450' sand, brown, water.

(kchNairy sand member)

LN

(Log contirues to 1,340' but is not of importance to

the intercretution of the resistivity curves,)

lLey=Fey 0il and Gas

0
280"
300"
460"
475"
545"
656!
70%"
750!
800"
820"
822!
862"
890"
892!
924"

10684!

- 00
- 300!
- 460
- 475!
- 545
- 656
- 73
- 750
- 800!
- 820
- 22!
- 862"
- 890
- 892!
- 924
- 1064
- 1124°

"D" on man
——————

surface clay and sand,.
sand and gravel,
hard sand, |

pumbo,

touzh gumbo.

sand and gumbo,
sand,

harcd gumbos

black gumbo,

gummy shale.
coiarse olack shale
rocx.

nard black shale.
proked sand.

sand rocx.

toush tlack gumtbo,

hard sand,

Company, 3ailey Morrison lio. 1.

(Log contiruss to 1765' but is not of importance to

the interpretation of the resistivity curves.)

-

o
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Anderson and Kerr Irilling Company, P. P.

9]
300"
394!
473"
474"
516'
762!
770!
785"
830!
040
960"

1049
1094"
1096
1128!
1150
12695!
1275
1390
1440
1450
1480"

1492

'E" on ma

. NP

300!
394!
473

474

779!

785"

839!

940"

960’
1049
1094
109¢€!
1128!
1150
1265
1275
1390
1440
1450
1480
1492

1643'

surface.

sand, shells.
sandy shale.
iron rook.
sandy shale.
shale.

hard sand.
sancy shals.
sand and shells.
hard sand,
sandy shale.
hard sanc,
shale.

sand, lime, hard.
white sand,.
clay and sand.
white sand,
hard sand,
sandy shale,
sand.

clay.

sand, cley.
sand,

stioky clay.

Beasley Ko. 1-B.
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E' on map

Anderson and Kerr Drilling Company, P. P. Beasley No, l=A

0
107!
378"
618’
930'
940'
960’

1099°
1311
1370'
1458
1485'

1507

107"
378!
618"
930!
940!
960"
1099!
1311

1370!

surface.

sand.

olay and shells.

shale and shells.

hard lime.

broken lime and sand.

shale and shells,

shale and sand,

gand,

14568' black shale and shells,

1485"

1507

1540

shale and gumbo,

tlack shale,

gumbo,

F" on map

Mo Jo Kissick et al., J, B. Claxton No, 1.

0

15

200’

483"

505!

660!

665' -

750"

15' soft reddish clay.

200"
483!
505!
650!
665"
750"

860!

sand and gravel,

fine water sand and gravel,

blue clay.

eandy shale,
gumbo, blue,
sandy shale,

sandy shale,

harce

streaks of gumbo,
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850!
1125
1200

1245

1225
1328
1450°
1454
1475

1478

11256
1200'
1245"
1252
1328
1328!
1450
1454
1475
1478'

1600

blue sandy shale,
gumbo, blue, hard.

hard blue shale,

hard packed sand, show of gas.

sandy shale,

-hard rock.

sandy shale.

hard rock.

shale and boulders,
hard roock.

soft blue shale,

Selmer Ice Compauy water vell.
Tenn,

Selmer,

90!

390!

10!

60!

90!

390!

400!

Water Supply Paper 656.
soil.

sand, water bearirg.
sandy clay.

clay containing shells,

sand, water VLearing,.

60
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