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ILICftlC&L -•tnxn DflltlGAtl• 
A! ~IS. dD IOLIYAI. !IDISSD 

!hla c•ophJ8loal lDYeatlsatloa waa UDdertat.D upoa requeat ot llllott 

11. C\dhliiC ot the Growad 11ater Dl•lalOD Ottloe at ..... la. !eDDea•••· !he 

tleld work waa perto .... d. durlJII tbe period llaroh 11 to 28, 1M7J the appar

eat realatlnt7 our• .. wre laterpreted durlDc l~r ud Deoe-.rJ aDd 

the report •• wrltteD aubaequ•t to the lJlterpretatlOD ot tba our•••• 

the wlter la cratet\al to llllott II. C\dhlac ud hla atatt ttW the 

tbe Maaur_.Dtl. It la alao a pl•aure to aob•le4ce the aaalltuoe ot 

!he lutna.at uae4 tor the r .. lltlnty .... ur-ata •• the Glah• 

&OGMJ lal'th lellltl•ltJ .Apparatul anutaoture4 '-7 the O.opllploal Iutru• 

-t c_,.ll7 ot Arllact•, 'fa. !he eleotroclel wre oopper-olad atHl rode 

with ateel drl•lac h•dl aDd wre puahed or drlftD 1Dto the earth to •a 

oaataot tor the pot1Dtlal ud ourrnt oGDDeotlCIDI. !he •rth arCNDd the 

elHtrodll •• wtted aDd ta11p1d ••••er better oODtaot •• DHded. 

Portable rHla ot wire .!"" •ed to ab oODtaet be~•• the tutrUMDt 

aDd the eleotrodll • 

.. 

. • 4 



!he oharaot• ot the •rth •tor1ala aDd ot oertala coo1ocloal tora

tlou •• ot prtar7 lapartuoo 1D thoao 1~mtatlptlOMJ therefore, clopth 

protll1J11 •• ueocl throupout. A IIOd1t1oeUOD ot the Lee nrlaUOD of tho 

We~~Mr olootrodo ocm1'1praUoa •• uaocl, uad tho olootrodo apaolap oa• 

pulclocl outarcl troa the ooatral etatlaa. t'br• appareDt r•latlYltJ our••• 

tM ooater aacl ODO onr tho tull internl clletanoo. fhMo are tei'Mcl the 

P1 ucl are oorrootocl tor dool1aat10D. Powr tor clrlYilll \be lMtr\aaeat 

•• at.~ppllocl bJ tho truok batterJ, aacl ourrat to paaa throap the earth 

tor tho roa1et1•1 t7 .... uroMnb ·-· prOY1cle4 bJ a bulk of atra-beaYJ clutJ 

•a• batterl••· FliDcla•atal toohnlquo ot opentlGD 1a 4ooorlbecl bJ tM abr 

ot tho lMtru.at or will be tound ia tho Uteraturoa aa t• o-.p1o, 

Bolla,!{ 

tho roaietlv1tJ o\U'Yoa •r• laterprotocl, la part, bJ .... ot prooo

ouroa oapla lad 1a thll 11 tara turo. A auepatl ft Uat ot roteroDMO • 

1Dterprotat101l 1e chon wlaloh la aot 1AtoMo4 to - ca.ploto.!l 

!/ Bw.e1, J. •·• A tho•otlcal atwiJ ot apparont r .. latlYltJ. lD aur• 
taoo potential Mthodaa A.l.M.I. 'looh. Pub. lo. •11, 1111. 

la.u, lrwla, Bow to oa.puto tab1M tor 4otorala111C o1ootr1oa1 
r .. tet1Yl\J ot a4or1J1DI b ... aa4 tholr .appUMtloa to popb,.loa1 prob1••• 
U. 8. !»pt. C-.roo, 1\11'• MlDoO, 'looh. Paper lo. IOZ, 1111. 

la.aa, Jrwla, s_. iDterprotatl..- ot earth rMiatlYl\J clataa A.I.M.I. 
!raaaaot1aaa, Yo1. 110, P• 18S, 11&6. 
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•-•· lrwla, Superpoeltlcm ill the laterpretattcm ot two-larer 
eartb-reatatt•lty our•••• u.s.a.s. Bull. 127~, 18 PP•• 1941. · 

!ae&, o. r., lnterpretatlcm ot .. rth retlttl•1ty our•••• A.I.V.I. 
!eoh. Pub. Jo. 7&6, 1987. 

Watlcm, 1. J., A ooctrlbuticm to the theorJ ot the taterpretatlOD 
ot realati•tty ... aur ... utl obta1~aed tra. aurtaoe poteattal obler.atlODIJ 
A.I.M.I. !eoh. Pub. Jo. 618, 198 •• 

11ataam, R. J. aDd Johllaon, J. r., On the atelllto• ot two-layer 
Mtho.ia ot lDterpretattOD ot •rth reatatl•ltJ •• to thrM &Dd aore 
larer•a Geoph,atoe, 8, 1, 7·21, liS&. 

!he .. thoda deaoribed ln the retereao11 olted are fOUDded upoa tbeo

retloel aDd •th-tioal oonelderattou, alld haw bee• towad to be aore 

reltable, em the wbole, than any ot the e~~plrloa.~ Mthode that ••• bMil 

adwaoed. F\lrtheraore, all ot the abOft Mthodl are baeed upaa the theor)' 

of lac•• aDd apply to two, thr .. , or ~r• layer•• 

Su..ar7 ot the Retultl - Ul!fhlt, !.aaeteee 

!be eleotrloal reeietlYit)' .. aaur..-ate at M..pbla .. re take• ... t 

of tbl oity _llaitl aDd exteudlzas to Colller•llle. !he realatl•lt)' llDI 

oe~atere .. re ••11)' looated on OaDileotlD& road• to u. s. liP.)' lo. 72 

at aultable plao .. tor •kiD& the depth profile ....... aata. !b••• looa

tlGDt &1'1 lhOWD OD Pl&Url 1 alon& with tbe looatlODI of drill holll lD the 

ar•• !hla ar .. •• choea tor the illltlal -•ur-Dtl 'beoauae ot the 

oOGtrol anllable lD the tora ot drill loc•• Bowe.ar, it •• Jaaoa that 

there wre eztr .. l)' wlde nrlatlou ill the ceolocloal •terlall here. 

leoautl ot the proxlait7 ot oit)' t_,.-onMDU 1 aetal fiDOel aDd Mtal 

teDOe poatl, IJ'oUild-return power llaee, aDd burled telephoae oablea, ooa-

alderable dlttloult)' wae ezperleuoed lD tbl looatlcm ot aultable plaoee 

to •• -•ur•eatl. Howe•er, 011ly aae 11M at etarted that had to be 

abaDdODid beaauae ot l~aterteraoe. IKperl•ae baa ehowm that realttl•lt)' 

r11u1~1 lJa or ••r oltlea •1 ottllltlMI be ot ,_.what queetlomble nlue 

s 



be~u•• of the interference from power dlatributlon notworkD and burled 

oODduotora. 

The Mln purpose of the r .. iativity obaerntlou near Me11phla •• to 

try to Obtain correlation between the reaiat1TltJ lnterpretatloma aDd t~ 

drill lot• fro. the wlla in the area, It 1a apparent fro:A the •P• 

F~ure 1, that it waa not poealble to locate the realatlTlt,y line oenter1 

near the drill holoa and, aa a reault , tho correlation 11 not very olo••• 

A aeoondary purpoee waa to fam111ar1&e the atatt or the Me.phll Ground 

111ter Otfloe with the teohlliquea of layi~ out 1111111 and taklat obaerntlOMe 

the lquwtant •ter-bearing aand in thia area •• at a depth beyOIUl 

the pr810Dt faoil1ti .. or the ,eophy&ical equi~DtJ the reltraiain& faotorf 

be~ laok or oouam1oat1cm for the great apread of eleotrodM neected. . 

The 1Dterpreta~iona trca the apparent realatlTltJ ourY• are o~M 

to tha driller•' lop 1D Figurea 2, 3, 4, and 6, 1'he nu.ber lAoluded with 

eaoh .. terSal or the r .. iativity interpretation~ 11 the oa.puted r .. 1att•• 

ity 1n 103 oha oM. TM o011plete interpretatiou ot t» oune1 will be 

to\1114! ln the followlD& aeotlon, the apparent rel11tlYltJ OurY .. are ln the 

nezt aeotloa, and thll aeotiOD ia follo .. d by the 4rlllerl 1 los-. 

' • 

It la alaoat w1thCNt ~oeptlon that a sood aqul~er •• a hl&b reate• . . 
;·~~. ,~$' . ~ . " ~ ,"' 

•, . 
tivltJ. Uelns thia tact aa a baala for judse .. nt, it 11 poaalble to 

claaalty the locatlou teated by the rea1et1Tlty aetbod, !he belt loca• 

tlon 11 undoUbtedly R.L. 13 below 315 ft. Second beat 11 lhared by two 

llne•• R.L. 9, 15,5' ~ 260'a and ·R.L. 13, 148'- 2S01 • ror lballow welle, 

there are three other• that appear to be in thla aaae oatesory • R.L. 8, 

16' • 66 1 ; R,L. 10, lS' • 108'J and R.L. lS, 21' - 140'• the third beat 

location 11 alto ahared by eeveral teataa R,L. 10, 170' - 400'1 R.L. 2, 

2121 • S90'J R.L. 6, 312' • 500'1 and. P. ,L, 2, 1401 • 202'. 'A thin IMllow 

~ .. 
·. 
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' 
l&,er baYlDC a~llar propertiea la Doted on R.L. 1, 16' • Zi'• All of the 

re .. lnln& layer• are ooneidered to be poor poaalbllitiea tor deYelop .. nt 

aa an aquifer, but it 11 entirely po11lble that aome of thea would yield 

a amall amount of •ter. BoweYer. tbe qtallty would probably be poor. 

A atudy of the curYea aDd the r:raphical preaentatiCII\ of th• 1nterpre

tat1ona ehowa that the bNt aquifer• at depthl of le11 thin 400 ft. ara to 

be to\llld ln the area near the city of Colllenille. Seemi~J~ly, thia &one 

bectDI about 4 to 5 all•• ... t of the oity of ColllerYille and extenda 

geDerally eaat.rd, but ita eztent wae not dete~ia.d be7ond CollierYille. 

It ahould alao 'be pointed out that the craphiaal preaentatiOD of the 

interpretatioaa· ahowa that the bede, inaofar aa their eleotrlcal charac-

ter1at1o• are coaoerned, are dlaoontiDuoua, aDd probably they are aore or 

1eaa leu•like or in the al'Ape of tOD£Uoa. Jot enouch· work waa d011e to 

81oerta1A the oorreotDeaa of thla poatulate, but the drill logl and reala• 

t1Yity work tadieate the Yery definite poaalbilltJ that auoh 11 the ooa• 

ditloa 1A the upper r .. hUDdre4 teet. 

Coaolualon 

\ The geoph,-lcal wrk dOU ill the YloinltJ Of -.phil, !enn .. lee, lhGWe 

that it la poeelble to eftluate locatiOill for drllliq •ter wlll, and to 

1Ddicate the aoat taYorable ao11e1 1n Whloh •ter will be found in the eYellt 

drUUmc la to be pertor~ Thua, 1D practloe, •oh tiu aDd aoney oan be 

aaYed by lDYeati~ting aitea, uain~ electrical reeiltlYity aathoda, before 

drllliat la atarted. !hen, only the aitaa ha•inc taYorable 1Dd1catiou aa 
I 

deter.tned by the geophJe~oal aurYey would need ba drlllade 

. . . 
' .· ~ ,_ _ .. 

10 
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IDterpretatlaaa ot the Apparent 
Reela~1Tlt7 CurTel 

llellph 1e , TeDJl. 

Llae 1. 

Looationa o.z aile a. ot Getwell st. alons s. e1de ot Dunn st • 

•• ot teet .. 111 f& and #6. pl - •• eso •• 

11eotrloal depth protlle a 

L~e 2. 

0 • 37' 1oe•• and olaf• 

37' • 98' INTel aDd olaJ• 

ee• - ut• olaf• 

llt t • 172 t MAd aDd Olaf • 

172' - 261' eaDd with aore olaf thaD abcwe. 

261' - 300' eu4 With ,_. olaf. 

Location• 0.2 aile •· ot Willow Road a1oac 1. llde ot Mt. Moriah 

load. 1. of teat w.11 fT. P1 - •· 2° w. 
11eotrloa1 depth prott1ea 

0 • 6' 1oe••• 

&• - 19' Olafe 

19' - 111' sr&'ft1 and olaf• 

112' • 1t0' ola7 with 10111 aand. 

ItO' - 202' aand w1 th 11 tt 1e o lay. 

202' - 2U·' Olaf with IOIDI Mnde 

212' - soo• eand. 

P1 and P2 curTel ln(ioate ooneiderable .arlation in material• on both 

enda ot the profile. 

t 4 • • 
. -

'·, ' 



L1De a. 

Looatlaet 1.2a aU•• s. ot Park ioad •1oac •• atde ot Rlds.-y 

Road. J.w. ot .. 11 #207. r 1 - 1. ao w. 

lleotr1oal depth protller 

L1De '· 

0 - '' loa••· 

'' - 1&
1 

olay. 

111 - .,.,, crawl with •oh olay. 

77' • 8001 aalld With •oh OlaJe 

Looat1ozu o.•l ml• w. ot Ho.arcJ load • 1. eldo of MoVay Road. 

a.w. of wll flea. P1 - J. eoo 1., Pz • a. 880 w. 
lleotr1oal depth protUo t (Qualltatln iaterprot&tl•) 

1.1M I. 

0 • II' ftl'lable 1\ll'taoo la,.riJ 10011, 0la71 &H~ele 

II' u• sranl aDd clay. 

86' - 150' Mild aDd olay. 

110' • ZOO' Ola)'e 

Looat10DI Aloac s. lid• ot Gerallt~ load 1~11 lailel •• of u.s. 

B1Cb•7 Jo. 71. J ••• ot w.ll flU. P1 • J • 10° 1. 

lleotrloal atpth protllaa 

LiM 6. 

0 • 11 10111 aDd •••d• 

&• • 10' o1•7• 

10' - 81' sran1 with large .. GUilt ot olay. 

81' - 200' olay. 

J..ooat1•• Ill Shelby County PeDAl Fara O.l& alle w. ot Qe,...ntown 

load· eDtranoe. Se ot ... 11 #l-Ie P1 • I. 880 I~ 

-~,: .. ·- . .. :, .. ,:...: -'\ .,.,. .. ..: ; . ..; ... . "'· 
,· J. , . 
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·. 

' 
lleotrloal 4epth protllea 

0 - ,. loee1, 1 .. laiMl. 

,. n• OlaJ• 

17' - 138' ptaTel!'aDCl 1alld with ola7. 

138' - 112' eucS, olay. 

312' - 600' •••4 with little cla7• 

Llne ?. .. 

LooatlODa 0.2 aile I. ot Ca load ae 1. IieSe or Callie cut-orr. 

a. ot wll #188. pl - •• zo •. 
lleotrloal 4eptb profile• 

o - '' laDeS aacS loeea. 

t• - lt' IUid aad olay. 

lt' - 28' cr•~l. 

28' - 220' 1aacS with 1_. OlaJe 

220' - soo• laDCl w1 th 1 ... olaJ thaa abon. 

r 2 oune 1D41oatM a •oh hlper oOGtat ot olaf ill 281 - 210• la,.r. 

LlDI e. 
J.ooatlaee Alo111 We 11Cie ot lobo load Oel aile le ot ilaterleotiOD 

·with WlaohMter load. w. ot wll flOe. r 1 • 1. oo 1. 

·' lleotr1oa1 depth protllea 

0 - t ·' • loe11 aD4 aud. 

'·'' ~ 18' olay. 

18' - ••• cr•Tel, TlrJ little olay.· 

•• - 186' Olaf• 

186' - aoo• •••4 and ol•J· 

• ... • , • .,. : " •• • ... ~ . , : • ••• ·# r · ..- _, •' • • • • • ~ ' • •.. ' of 4' I .<I., •;., • •· •' • o 

. ~ 

' '1 
, 
I 
' • I 

'.' 



LiD• 9. 

LoeatiaD a o.s. mile We of BoUlton Lene Road a lOll' Winobe1ter Road 

thence s. 0.1 mill in open field. s.w. or well #208. P1 - N. 7° w. 
lleotrioal depth protilea 

0 - 41 land and loe11. 

4' - 15.5' clay and aand. 

15.5' - = 260 1 clean ua•el and aand. 

= 260' - 300' probably 1and and clay. 

Line 10. 

Location• O.S2 aile N. ot U.S. Ri9l•Y 72 on w. aide ot Bailey 

Station Road, 90' S. of S.B.T. Co. role f5. P1 - 1. 70 S. 

lleotrical depth profiles 

0 - 4' aand and loeas. 

•• - lS' olay and aand. 

13' - 108' olean ,raYel. 

108 1 - 110' aand and olay. 

110' - 400' 1and with little clay. 

Line 11. 

• ·, . 

Looatian• o.28 aile I. or u.s. Highway 12 alODS s. aide or Bray 

Station Road. P1 - 11. 3° lf. 

lleotrioal depth profile• 

0 - 61 aand and l~aa. 

61 12' clay and aand. 

12' - 400 1 graTel and aand with some clay. 

A metal road culvert distorted the electric field and the interpre• 

tatiana may be in error • 

' • .,J 

i 

.. . " ' :.: . 



' 
Lllae 12. 

Looatloaa AloDC 1. alde ot &tate B1pway 57. o.t aUe 1. ot 

lDt.raeotloa with u.s. Blsbway 72. P1 • 1. 

lleotrloa1 depth profile• 

LlDe a,.._dcmed beoauae of ... uDclet.rlliDed aubaurtace lntertereue. 

LtD• 13. 

. ··'. 

Looatlozu O.lS 1111• w. ot Petera0111 Lab R.-d alQD~ s. aide ot 

White Road. P1 - 1. aao 1. 

11eotr loal depth pr.otUe • 

0 - s• aand aad 1oeaa. 

21' - lto• cr•••l, oleaD. 

1.0' - 1t8• olaJ aDd aaDCI. 

lt8' - 230' ••Del. little olay. 

130' - 3ll' aaDd and olay. 

311' - too• oleaa .aand. 
l 

the P1 ou"• 1nd1oat.a that the 316' - .00'; aall4 la,er 1a a better 

aq\1lfer in thla d1reot1on than ln the Pz cllreotloa • 

. ~ . . ' ~ ...... , . 

11 
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Well 1ogl 

Near reeiatlTity line l, Memphi1 
T-6, Driller'• l og 

0 26 • 1oeu. 

26' - 79 1 gravel. 

79' - 135' clay. 

135' - 272' sand; sandy olay 190' - 210'. 

272' - 298 1 clay. 

296 1 - 3~6· sand. 

s~s· - !549' clay. 

~4 9' - 384' eand. 

!584 1 - 389' clay. 

!589' - 43 6 1 eandy clay. 

4!56' - 452 ' clay. 

452' - 475' clay; !5' of eand between layers. 

475 1 - 524' sand. 

524 1 - 540' lignite and clay. 

540' .. 777 1 eand; 20' sandy clay at 595'J streak of olay at 665'. 

777' - 793' sandy olay. 

79!5' - 81~' sand. 

813 1 - 847 1 lignite and send. 

847' - 860' sand. 

660' - 871' lignite. 

871' - 880 1 sand. 

880' - 917' clay. · ~ 

.. " t 

I ,• , . • 



Near reeilt1Tity line 1, lfaphia 
T-5. Driller'• lo« 

0 - 26' loe11. 

26' - 91' ~raTel. 

91' - 130' clay. 

130' - 337' aand. 

33'1' - 342' clay. 

342' - 468' land. 

468' - 490' .. ndy clay. 

490' - 500' 1and. 

Near reeiat1T1ty line 2. lfeapbia 
T-7. Driller'• lo« 

0 - 28' loeu. 

26 1 - 80 1 lr&Tel. 

80' .. 143' olay. 

143' - 340' •and. 

Near reaiatlTity line s. Memph1• 
207. Driller'• ~o~ 

0 16' olay. 

15' - 118' aand and &ravel, 

118' - 290' white clay. 

290' - 300' p-avel and clay. 

300' - 340' 1nteratrat1f1ed 

340' - 386' white sand. 

1 cme boulder•. 

aand and clay. , 

... • j4 

so ' 

• ··f:"i ·~ - · ~ _, 



Jlear reeietivity linea 4, 5 and 7, Wemphie 
1GB, Driller's lo& · 

0 - 25 1 clay. 

25 1 - 6~· aand. 

6S' 13.1' blue clay. 

131' - 281' coe.rae aand. 

Near reliativity line 6, Kemph11 
1~. Driller'• log 

0 - 16' clay. 

15 1 - 45 1 eand and gravel. 

45' - 120 1 clay. 

120' - 185' eand. 

185' - 210' clay. 

210' - 268' sand. 

268' - ~48' clay. 

S48 1 - 400' •and. 

400' - 440' mucky sand. 

440' - 460' muddy 1and. 

460' - 492' brown olay. 

492' - 49S' rook. 

49S' - 507' clay. 

507' - 580' sand. 

Sl ' 

. ·' 
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Bear reeietivity line• 8, s, 10 aud 11, lle11ph11 
208, Driller'• los 

0 - so• olay. 

SO' - ·.?o• gravel and olay. 

70' - 140' blue clay. 

140' 226' sand, etreab of pipe olay. 

Hear ralietivity line lS, llemph11 
202, liriller'• log 

0 - 30' yellow clay. 

30' - 90' pink aar.d. 

90' - 140' fine white land. 

1401 200' eand and pipe clay. 

200' - 226' fine sand. 

226' - 230' white olay. 

230' 242' good ooaree eand. 

T-3, Driller'• lo' 

0 ·-- ·. 24 1 1011. 

24' - 82' gravel. 

82' - 185' clay. 

185' - 204 ' lfl.nd. 

204' - 255' clay; lower 20' .. udy. 

255' - 265' sand. 

265' - 280' clay. ... 
2801 - 318' eand. 

318 ' - 405' clay. 



t05' - 439' land. 

439' - 458' clay. 

458' - 533' land. 

212, Driller' 1 log 

0 - 26' I Oil. 

25' - 60 1 dry •and. 

60' - 80' tine 1and and 

80' - 150' blue olay. 

olay. 

160' - 300' blue quick land. 

300' - 450' ~and and b lue olay. 

460' - 537' •ter •and. 

tO, Driller'• lo& 

0 8' red olay. 

8' - 40 1 1and and graTel. 

40' - 50' yellow olay. 

50' - -116' blue clay. 

- ?;· -

116' - U2' clay with ~andy 1treakl. 

142' - 202' hard paoked aand, water bearln&• 

202' - 232' white clay. 

232 1 - 240' 1and rock. 

240' - 262' eand w1 th clay atrealm. 

252' - 272' hard packed land. 

'272' - 302' coarse water bearing •and. 

302' - 362' sand~ fine at bottom. 

' .. 

. ... ": 



· .a · 

l-f1 Driller '• log 

0 - 18' clay. 

18 65' sand and graTel. 

66' - 178 1 clay. 

178 1 - :520 1 aand. 

~20' - 465' clay. 

466' - 480' aand. 

480' - 5501 clay. 

550' - 580' aand. 

... . · . ... I ~ .,• • • 



Summary of the Reaulta - Bolivar, Tenneaaee 

Before the depth-profile meaaurementa wwre atarted in the Bolivar 

area, aome preliminary work waa done to aaoertain the electrical charac

t~~£~~~ca of the particular formation to be atudied. The Porte~ Creek 

~ outcropa a few mile• eaat of Bolivar, and a particularly &ood 

expoaure waa found in a road-out about 7 milea eaat of the city limita. 

The blue olay of thia for .. tion baa a low reaiativity in both the dry 

and moiat atate. Teata an the moderately dry blue-clay of the expoaure 

&ave a reaiativity of 810 ohm cma; while the moi•t in-place clay teated 

150 to 160 oba cma. In the geophyaioal meaaure .. nta, then, it can be 

expected that thia formation will be relatively uniform and can be 

identified by ita inherently low resistivity. 

The depth profile aeaaurementa taken in the vicinity of Bolivar, 

and in Barde•n County, are a}.,own on Figure 6. The location of wlla 

tor which loga were available are ala included on the map. The geo-

phy11oal meaaurementa extended to the ww•t into Fayette County, and 

Fi~re 7 ahoww their location and the location of the well• in the 

county. 

A o!~doptb profile wao oomplotod to tho eoot of tho Porto~ 
Creek ~a outcrop. It ... located juat a few milea east of Selmer 

in McNairy County. Thi1 location is not shown on the figures, but is 

deacribed in the interpretation•• 

The interpretations from the apparent resistivity curvea are com-

pared with the drill loge in Figures 8 and 9. As in the ~emphia area, 

locations had to be selected as free as possible from interference from 

powwr linea, conductors, etc.; oonaequently, the reaiativity line centera 

S& 

l." 
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FIGURE 6 

LO ATION LINES AND RELATED 

DRILL HOLES, BOLIVAR, TENNESSEE. 



City of Bolivar "a" on mop 

Drilling log, water well 

day 
sand 

~ ~ shale 
cse . 

I cloy Sl sand 
tough cloy < soapstone) 

~;;:: 
~.""i 

Resistivity interpretations Line I 

~~ grove' 

R and cloy and sand 
~ clay 1.; 

77.4 11. 6 

~ Resistivity interpretations Line 2 

~ sand, 
~'r. clean cloy . ~'It 

~ 110. 0 0.5 

Resistivity interpretations Line 3 

~ o-, 
~ " 

~~l l~ 
cby cloy and shale 

~ 0 . 6 2.6 
-·~ 

0 too' 200 ' 300' 400' 500 

Figure 8 
Comparison of drill logs and interpretations, Bolivar 

Resistivity in 103 ohm ems 



are not close to drill holes. It is noted that the resulting geophysical 

interpretati~ns do not closely correlate the drill lo~ information. The 

resi~tivitiea in 103 ohm oms. are included on this figure with the 

interpretations. 

.. . 
40 

'. 

In -,r der to depict more clearly the top boundary of the Porte~ Creek~ 
~ruet1an a~ determined by resistivity methods, Figure 10 was prepared with 

each resistivity station indicated to scale, and also with respect t o 

altitul! eo '!'here are two possible interpretations given for R.L. 6; one 

is obtained from tho depth obtained from the interpretations of the full 

curve, ana the other from the Pz curve. The three curvea for this line 

ahowa that the top boundary of the Porte~ Creek f~n is much deeper 

below the surface to the s theaat of the center than to the northwesto 

The thickeat pert of the formation then appears to lie northwest of the 

reaistivity station. Because of the wide lateral apread of the resistivity 

linea from a straight line, no attempt has been made to project them on 

an eaat-west line. 

Descriptive interpretations and r esistivi ty curves will be found in 

the next succeedi ng aeotiona, anc these in turn are followed by well logs. 

The reaistivity deP,th profile east of Selmer ahowu no indication of 

tho Porte~ cr .. k JO.o~ if the sams criterion is uaed here as oleo

where in this studyo None of the materials to a depth of 400 ft. have a 

resistivity low enough to be considered similar. The log of a well near 

Selmer will be found in the section of well logs appended. 

· The interpretations reveal the possibil i ty of several good water-well 

sitel!o They are listed in descending order of appraised value. R.Lo 5, 

295' - 445 1 ; R.L. 7, 155' - 310 1 ; R.L. 4, 185' - ~:55'; R.L. 7, 480' - 725'; 

R.L. 5, 15' - 165'; R.L. 6, 415' - 525 1 • 

'i 
'· 
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r 
Conclusion 

I t has been demons t rA t ed tha t it is possible to trace n geological 

forma t ion from the ou"tcrOiJ at t .e sur f ace to a point where the formation 

is deeply 1uried by means of elec trical resistivity techniques. However, 

in this general ar!>a when the for:an t ion under study reache• depths greater 

than 1,000 ft .P t here is ..._ sor.1e pos sibili ty that it vrill be more diffi

cult to t r a ce b e cause of moro c la y ln yors appeurinb to the west. These 

clay ma terials also have a low resistivity and they conduct la r ~e ~mount• 

of electrical energy ; cons equently, much higher wattage will be necessary 

to reach these dep tP~. Such h i~h cu rrant is necessary in order to obtain 

sufficient potentia l drop ucros s the electrodes so that it oan be measured. 
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Interpretations of t he Apparent 
Resis tivity Curves 

Bolivar, Tenn. 

Line 1. 

Location: 0.3 mile E. of th e ce nte r of the 2nd bridge E. of Bolivar 

along the N. s id e of Highway 64. P 1 - S . 570 E . Altitude - 349 1 • 

Electrical de pth profile: 

0 - 6 . 5' soil and silt . 

6 .5' - 8.5' clay and sand . 

8.5' - 38 ' gravel and clay. 

38' - 200' clay and sand. 

Line 2. 

Location s First side road S . after 2nd bridge E. of Bolivar, thence 

0,6 miles. of Highway 64 along E. side of roa d , P 1 - N. 100 E. 

Altitude- 369 1 • 

~lectrical depth profile: 

0 4' soil and sand. 

4' - 15.5' clay and sRnd, 

- 5.5 1 - 62' sand, clean. 

62' - 300' clay. 

Line 3. 

Location a o. 73 mile S, of Bolivar on S, Union Street, t hence 200' 

N. of road in a fie ld. p l - s . 40° E. Altitude - 384 I • 

Electrical Eth Erofile 1 

0 13' 6011 and sa nd , 

13' - 26 1 a and and clay . 

26 1 - 44' clay. 

44 1 - 300 ' clay and shftle. 



Line 4. 

Location; Oo9 mile N . of l ighway 64 on W. aide of road along 

western city limi t s bounda r y . P1 - N. 0° E. Altitud e - 432'. 

Rleotrical dept!-. profi l e: 

0 11' soi &nd sand . 

11' - 165' sand, little olay. 

185 1 - 435' sand, clean. 

435' - 600' clay. 

Clay layer is eteeply Lilted; N. end about 480', S. end about 490'. 

Line 5. 

Locations W. of Bolivar on Eighway 64, ~. along firet road W. of 

State Hospital 0 .5 mile, thence 0.32 mile E. along S. side of road 

iL edge of field. P1 - N. 90° E. Altitude - 458'. 

Electrical depth profile: 

Line 6. 

0 - 13.5' soil and sand. 

13.5 1 - 165 1 sand, little olay. 

165 1 .. 295 1 sand and ol.ay. 

296' - 445' sand, clean, 

445' - BOO' olay. 

Looation1 2 0 1 miles N. of Hi5hway 76 at Lacona, thenoe O.OB mile 

Wo and 250' s. in a pasture; 50' R. of stream. P1 - N. l'l 0 w. 

Altitude - 392'. 



Kleotrioal depth profile' 

0 7. 5 ' soil anc sa nd . 

7 .5' - 15' c nd and clay. 

15'- 21' cll\y, 

2}! - 385' sand, so. ~ e clay. 

385' - 415' o lay and sand , 

415' - 525 1 sand, li tt. le clay. 

525 ' - 1000 ' oll\y a nd saud. 

Another aand or (r~vel layer is apparent on t he P~ curve at 
t:. 

approximately 675' - 750' vritl clay below thflt. 'Ihe layer is 

not continuous a nd does not ~ppenr on the ? 1 ourveo Average depth 

r"\ 
to Porte/'s Creek clay 633'. 

Line 7. 

Location1 0 .5 mil" Yl. of railroBrl sts ti on in Y.1titeville along S. 

side of Hiehway 64. ? 1 - ;.: . 60° E. Altitude- 502 1 , 

Slectrical depth profile: 

0 - 1A.5 1 soil a nd s ond . 

18. 5' - 155' sand , l it tle c l !'ly . 

155 ' - 310' sand, clean. 

310' - 480 1 clny and sand . 

480 ' - 725' sane, c lel\r. . 

725' - 800' clay . 

Line 8 . 

Loca t i on : ~~ . 3 :niles !; . of Sc Lnu r LoL' rt i:oLO so on ll i [~hway 64 u r:rl 

0 . 3 mi le S. on dirt r oad , thence V1. in iJBE '.ure about 200 1 • P 1 - ~ . 

28° ~'! . Slevation 48 9'. 

. , 
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&leotrioal deEth Erofile a 

0 4' eoil and ailt. 

4' - 17' olay and a and. 

17' - 41' sand and o1ay. 

41 1 - 145' o1ay \fi th l1 ttle sand. 

145' - 400' sand and olay. 
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Well 4, Western State Hospital 
From eample6, by F. G. Wells. Water Surply Paper 656. 

0 101 olay loam. 

10' - 20' medium grained quartz &lind, •ter bearin g . 

20' - so• slightly finer red quartz sand, nter bearing. 

:SO' - 40' medium grained white quartz sand, water bearing. 

40' - 6.) ' coarse 'tllhite sand, \liSter bearinf:. 

65 1 - 90' ver y couree ·.mite sand, water bearing. 

90' - 100' medium grained white sand, water bearing. 

100' • 108' coarse white s.and with pebbles, water bearine. 

108 1 - 120' very fine white sand grading int o olay, some muscovite, 

W!Jter bearing. 

1201 - 150' sli e;htl:r finer sand, water bearing. 

160 1 - 172 1 brown micaceous sandy clay. 

172' - 207' dove-gray clay. 

207' - 232 1 fi::le grained yellowish eand , water bearing. 

232 1 - 256' f : grhined white sand, water bearing. 

266' - 316' dirty gray medium grained sand, water bearing. 

:Sl6 1 - 545' dark gray clay (Porte1'> Creek clay) o 

545 1 - 550' rnediun grained salt a!ld pepper sand, water bearing. 

550' - 615' gray speokied argillaceous :.and, ,·rater bearing. 

615' - 654' salt ~nc ~epper medium grained arg i llaceous tand 

streakad vtith brown, nter bearing. 
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I . 

"B" on ~E 

Ci +.y of Bolivar 1':U t £\r well. driller 1 s log. 

0 20 1 red chy. 

20' - 60 ' S!iX:d ar.c clay. 

60 1 - 75' snnc. 

75 1 - 80' pipe cl3 y . 

60' - 175' shale. 

175' 195' coarse s~lt ~nd pepper sand. 

195'- 495' tough clay (11oap5tone ) . 

"C" on moE 

Spring Creek Development Company 
Rardemann County. Tenn. Water Supply Paper 656. 

0 21 soil, sandy loa~ (Holly Springs sand). 

2 ' - 16' soapstone (Porte0 Creek clay ) . 

16' - 22' qu i ckaand. 

22' - 104' soft ~ray lime. 

104' - 120' sand, green, water. 

120' - 129' sandston~, soft, blu e . 

129' - 146' lime, soft. blue (Clayton formotion). 

146' - 250' lime, soft, ~ra y . ~ 

250' - 260 ' ~ray sandy Jmrl (Owl Creek hR~). 

260' - 311' shale. black. hard. 

311 1 - 370 ' sand. salt and pepper, W8ter. 

370 1 - 412' shale, bla ck, hard. 

412' - 418 ' sand, conrse, broY-n, shells. 
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418' - 434 ' llltlrl, suudy, c;rn:r 

434' - 4 50 ' s&.r:d, brow;., water. 

(itc "airy ennd 
~~~ 

member) .. 

Log c onti1.;ues t o 1,340' but i:; !lot of impo1·ta n ;:e t) 

the in~~rFetution of the res is ti ·Jity curves. ) 

"D" on mao 

!i.ey-Fey Oil and Gss Co!llpany, J ailey !.!orriso11 J;o . 1. 

0 <.:SO' surf&ce clay and saLd . 

2~0' - 300' san d and gravel . 

300 1 - 460' hard sand . 

460 1 - 475 ' ~;umbo . 

475' - 545' tou;;h gu!llbo. 

545' - 656' sand ~nd ~mbo . 

65t.i' - ?OJ ' sand. 

?r:!J I - 1i>O' hnrc! ~umb o. 

750' - 800 ' b l o ck gur.1b 0 • 

800 ' - 8 20 1 i:UlllmY s he le. 

820' - ~ 22' c O'lrse black shale 

822' - 862' rook. 

862' - 890' hard laok shale. 

~90' - 892' pAcked sa~u. 

892' - g24' cund rocx. 

924 1 - lJ64' i.ou~h ~ lack GUmbo. 

1064 1 - 1124' hurd S!l ::'lci . 

(Log oonti~ud s to 1765 1 but ia not of import~nce to 

the interpretation of the reaistivity curves. ) 

, 
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"E" on map 

Anderson and Kerr Drilling COI!Ipnny, P. P. Beasley No. l-B. 

J 300 1 sur face. 

300' - 394' sand, s hellfl . 

394' - 47:5' sandy shale. 

473' - 474' iron rook. 

474' - 516' sa ndy eha le. 

516' - 762' I! hale. 

762 1 - 770 1 hard sand. 

770 1 - 785' sancy I hale. 

785' - 830 1 sand and s hells. 

830 ' - 940' hard sane. 

g40' - 960 ' sandy aha le. 

960' - 1049 1 hard sane. 

1049' - 1094' shale. 

1094' - 1096 1 sand, li:ne, hard. 

1096' - 1128' white sane. 

1128 1 - 1150 1 clay and sand. 

1150' - 1265 I white a and. 

1265' - 1275' hard sand. 

1275' - 1390' sandy shble. 

1390' - 1440 1 sane. 

1440' - 1450' c 1ny. 

1450 ' - 1480' eo nd, cle. y . 

1480 ' - H 92' aa nd. 

14 92 1 - 1643' stiolcy clay. 
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E' on map 

Anderson and Kerr Dr~llinr, Company, P. P. Beasley No. 1-A 

0 107 1 surface. 

107 1 - 378 1 sand. 

378 ' - 618' olay and ehelle. 

618' - 930 1 1hale and ehelle. 

930' - 940 1 hard li me. 

940' - 960' broken lir.~e and sand. 

960' - 1099 1 shale and shells. 

1099' - 1311' shale and sand • 

1311' - 13701 eand. 

1~70' - 1468' black shale and e helle • 

1458 1 - 1485' 11ha le and ~bo. 

U85' - 1507' clack shaleo 

1507' - 1540' gumbo. 

"F" on maE 

w. J. Kissick et al., J • B. Claxton No. 1. 

0 15' soft reddi&h clay. 

15' - 200' sand and gravel. 

200' - 483' fine water aand and gravel. 

483' - 505' b lue clay. 

505' - 650 1 eandy shale. 

660 1 - 665' gumbo, blue, hare!. 

665' 750' sandy shale. 

750' - 850' eandy aha le, streaks of gumbo. 
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850 1 - 11251 blue sandy Hhale. 

1125' 12001 gumbo, blue, hard. 

1200' - 12451 hard blue sh.e.1e. 

1245' - 1252' hard packed sand, show of gas. 

1252' - 1325' sandy aha le. 

1~25' - 1328' -hard rock. 

1328' - 1450 1 sandy shale. 

1450' - 1454 I hard rock:. 

1454' - 1475' shale and boulders. 

1475 1 - 1478 1 hard rook. 

1478' - 1600' soft blue shale. 

Selmer Ice Co:npa n~· 'Miter v~ell. 
Selmer, Tenn. Water Supply Paper 656. 

0 10 1 soil. 

10' - 60' aand, water bearing. 

60 ' - 90' sa~dy clay. 

90 1 - 390 1 clay containing shells. 

390' - 400 1 sand, water bea r ing. 
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