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THE USE OF THERMAL RESISTIVITY LOGS IN 
STRATIGRAPHIC COHRELA TlON 

A. E. B EC K * 

Since it has been found th at the hea t Dow along -
., borehole rarely d evia~e s more than 20 percent 
from th e mean equilibriull1 va lue and that forma
tion thermal resisti viti es may va ry by as much as 
_an order of magnitude , the profile of tempera ture 
g:rad icnt ve rsus dep th is equivalent to a log of 
;hennal resistivity (T-Iog)_ In thi s work high 
precision temperature measuremen ts in cased 
bo reho les were used which yielded temperature 
padients as high as 140°C/ km. 

Usi ng th e equivalence between th ermal reSlS-

j,'\TRODCCTlO:\ 
The lield work on \V h ich t his pape r is based was 

uriginally int ended simply to meaS'He terrestrial 
he", flow in cased boreholes near Roma, Queens
lan d, A ustralia_ Th~ f~oilla area forms part of the 
Sural Basin. wh ich is _t subb~bin orthG great Arte
sia n Basin. Th e sedimentary fo rlll ation s arc rela
tive ly Ilat lyin g on the reg iona l sca le and conta in 
numt:fous sea ms of coal and carb onaeGous shal e 
up to I III thick (Gra y. 1972) whi ch arc of minor 
cconom ic inte res t. iv! any boreholes. drilled princi
pal ly for gas cxplof"ation pL: rposes, pen etrat e the 
formations and arc of a suspended sta tu s. Most of 
these suspended we ll s are mud filled a nd, there
fon:. cou ld no t be used to depths greate r th an 100 
m with the equipment used: on ly two wa ter-filled 
hok s were open to th e bottom (I km) . 

The usual proced ure (Beck, 19(5) in heat Do w 
wor k is to pl o t tcmpCI-atlilT versus depth. ob
tain va lu es of form ati on therma l co ndu cti vi ty at 
a ppmp ria te depths .. and combi ne the temperat ure 

tivity and temperature gradients, it has been fou 
that the T -logs are characteristic of the fL'rmati o 
in which they were measured with a general 
li ve correlation between ther ma l resistivity an ' 
electrical resist ivity, except in coal (and per 
gas ) bearing formations. 

In one in;; tance, the chuacter of th e resistivi 
log was used to conclud e that a horizon (!edu 
from the :elec tri ca l resistivity log had been mis 
picked by nearly 100 m _ 

and cond ucti\-ity data in one of several ways t 

give an equ ilibrium he:H Dow va lue. Howc\ 
in thi s work some unusually !a l-ge chan g~ s in ten 
perature g radient o\'er short intervals were 
served. Deta iled measuremen ts of conduetivi 
ha \-e not been made yet . but sufficient data h3.\ 
been obtain ed to i ndic~.te tha t the cqt!ii ibriu l: 
hea t 110\', is close to the meJ.n co ntin ent .!1 ·.-al uc 
1. 5)1 ca l Clll - 2 sec I (1. 5 H F U) . There is no reaso 
to suspect any sign ificant infll_lence ;.om hea 
so urces or si nks , or structure in th e vicinity oft 
boreho le, and it has been fo und (Beck and J udg 
.1 969 ) th at in th e absence of o bvi o us distll rbirl 
influences such as these. the heat flow \-alucs 
ra ined alo ng a borehole rarely dl:pan by r,~I ,) 

th an 20 percent of the: mean ntluc. Therefore , 
log of temperature gradient ..- crs us depth is essen 
tia ll y the same as a log of therma l resi sti\ity \ 
sus depth_ Herea fter the log of te Illperntu;
grad ient (or thermal resisti vity) versus depth '.'. il 
be refcrr~d to as the T-I og. 
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'-::diefits , it has b~c:n fClHicd 

~ .. ·c-r isti c of th e fO f f11a,ions 
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I 
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I 
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·L',·.:U'l' the temperature gradient s and, there
.':. i;l<: [herillal resist ivities vary by nearly an 

. ' c': L' ; mag nitude, it was decided to comptire T
, II !t ,] the electrical resistivity logs (E-Iogs) . 

FIELD PHOCEDUHES 

':" r-rinc ipa ! difHculty ill using the existing set 
. :-c'::r,:i! da ta is the lac k of detail in the T-Iog. In 
.:..:<.;1 h<::.t t now work, the usual practice is to 
.:" :':e kmpC' ratu re sensor st epwise, leave the 

: ~.rcd wit h a general ncr , ! 
therma l resist ivi ty '3["L 1 

ill in coa l (a nd pern3pJ I 
" j 

. : . :; :-:..;r ,l[ a purti cu!ar depth for 2 or 3 minutes 
c .. , · ' \ it [0 come to within a few thousandths of 

,::'; :e': c"n "ig r::td~ o f its surrounding temper
. . :" ,.J then take n measuremerit. This is a 

" ll,:l ing procedure if done for very sma" 
.: .' : 1 r ";''''ai$, :.i!1C the sc,!;l dard depth interval , 

. . ,,: . :;· 30 deep 0<; i Kin, is IO·JJ1. (or a com-

': ~Hacter of the res istivili· .. 1-

' .. tha t a horizon d~d uc¢;l 

.y'ty log had attn mi~ 

,:;' the oro]d fe:.t ures of tCl1lperature 
'.1i :h c', rn ;cl re:,i stivi ty between bore

... -, <l rs ~ d,~:::, :h i!1'-<'fval docs not present 
rf() ~,km. hUl w~,en til e T-I og is to be 

' -. ,j ,: ,; iii! ;:;-!,;~, [he la tter containing 
;~, .. ;; ~h ,; ~ '.' ·.:r : ::4ing effect of tak ing 
:;\[':.~ ' <:1 i ;:' ~:'., t'e -:onsidered more 

t: ;.)[1t o f s~vcral \\:1; \ ~o 

". i;,),,· value. H o,"':·'Cr. 
" \ la rge ch ang:;s in ~,.;;-,.. i 

. I' ·: ., .. :t iiltervals were oe-

: but sufficient clai:J h~\e 
'l e that the equilibrium
. ,'a n continental val ue of 
: r u). There is no reJ.iOfl 
:nt in fluence fro m hat 
'li re in th t: vic inity oithe 
fo und (tkd; and Judge, 

\ ' of 0 t)\'ious di sturbing 
the hea l flow va lues oc-
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in terva l wou ld 
two run s were 

,! in ud fi ikd 'Yfen0 le over a dep ih of 
"y '"'1. ()n the do,y;", aId run the standard 

.'" ;,,,0 ;,'.<\ 1 ';.~,,; us;;d an d the temperature 
. ' .: ; .'.: : : Q.il j p iotted :1 , shown on curve I in 
~rc :. nc ar!y ail C Lif 'i :~S a re point-to-point plots 

- : - .l::i~ the), were produced by a computer plot
.' 0,: ,he retU nl up the borehole, 3-m inter

. ,1, "("(,' ,,;;,;d <.tnd the dau p!o tlt;;d in three diO'e r
: - : \\ ~I\ '; . Curve 2, Figl; re I, is a plot of 3-m 
- : m~li !'f;ldients I, hi ch sho ws considerably mort: 
: ,: .' ii In ,t il cu rve I. Curve 3 is a plot of' a running 
' ·< r .!~~ tak en O\' t;; r three in tervals, i. e., each point 
": ~ r~;~nh a temperJillrt;; gr ;l dicnt over appro);
- ·.H ~ iI IlJ m. Curve 4 was obtained by ha ving a 

: : :,,111 \Iho kll t'.\ Ilothing about curves I and 3 
r<lrel y depart by mof' 

;'?" 11 \.:: lUG . There for" J 
. ":l\lll th cur vt: 2 by eye. I t is quite clear that the 

'l it \ r,: ; ·' U3 depth is c!ss~:!'"" ~ d 

~ a 10-'11 inter va l tech niqu e, although sueh a 
1c lOt!. of temperat ure'l 

app!icable is far less than the standard IO-m in k;
I'al used fo r the T-Iog . Th ere is, th erefor e. mu ch 
more det ail availabl e from the E-Iogs than fro m 
the T-Iogs . To make a reasonab le compari son. the 
E-Iogs must be smoothed in some manner. Thi s 
was done by avcraging the electrical rt;;sisti\'ity 
vaille by eye over 3-m intcrvals and th ell com
puting the runnin g average of tht;; el ec trica l resi st
ivity over three interval s: th at is, th e smoothing 
procedure is similar to that described ~bove fo r 
tempera ture gradients. 

COMPARISON OF T-LOGS AND l-LOGS 

Figure 2 shows the com plete prafiks in (\1' 0 

boreholes, Eutballa No. I and Pleasant Hill s 01 0. 
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-: \).1 k ,l tures of T-Iog profiles arc well prese rved ;' lh i~r f.l a l resistivit y .... ~r .. 

tivity) versus depth .... i.; " .: .,~. l· ::'J;i e obv iously lacks detail. 

" ~. ELECTHJCAL HESISTIVITV 

lkct rical resist ivity profiles (E-Iogs) were avail-
Dall as , Tex. IY!anuscrirl . n le . h~'\ ' iflg bee n obtain l:d with a gU<l rd ed elcc-

:,'de system rlln after th e drill wds IVere pulled 
':ck to a c!:.: pth of about 100 n1. Tht: depth inter-

isbane. r\Llstra li a. 

.) l1\"cr which a .typical resist ivity measurcment is 
~ I . " 

FIG. I. Efrect of treatm ent lJf temper:: tu rc dara 
on temperature gradi ent profile; all g ra di en ts in 
°C/ klll and 011 logar ithmi c scale. Cur\ 'e I: lO.m 
intervals going c10WIl; ClinT 2: 3-m intcf\ :lI s COIll

in g up: curvc J: 10-111 running ;t\'c r<t gc of d.lt a 
fr OIll curve 2; curvt;; 4: same a:; cur\'e 3 bt: l c1ata o r 
cur ve 2 smoothed by cyc by pason with no 
knowledge or cur vcs 1- 3. 
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PLEASANT HILLS No.1 A EUTHALU\ No. 1 

Gradient (DC/ kill ) 
r I I 
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1:lc. 2. T-Iog and E-I ug for t\\O bo reholes nca r ROnl,! , Qucel1slarld (see T:lb le 2 f \. ... · c.\I' I'lnation of 
forma tions .) Depth scale is lin ca r' hut res is ti vi ty and gradien t sca!t:s ,ire !ogaritill11ic. i'~nIC tilt: t'.cll er~ r! 
corre lati on betwccn th ermal and clec tri ca l resist iviti es, cxcep t in a re I'.' local reg ions l1 f very high tCIll -
pa<llurC gl'adient allributable to coa ly sccti(lils. 
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Table 1. General data on two horehules, di ~ mHt'r 16 em . Th is simi l ~l rity holds thro ugho utl1lost of the ho L 

Latitude 
Longitud e 
Collar 
Start 
Finish 
Total depth 

Eu th a lla I 

2(, 02S '22"S 
1 · I ~o·17' .jO"l 

322 .3 III 
6 Au gust 1970 

13 A l;gU st 19 70 
1113 '(n 

P led~,-tnL Hills 1:\ 

i6° 25' 10"S 
14') ° 00' 10"[ 
3g0.5 rn 
30 October 1972 
7 November 1972 
105S m 

IA. The depth scale is lin ear blilthe tempera ture 
IZract ient and resisti vit\, sca les are loga rithmic. 
::-rhe two holes are se pa'ra ted by a distance of ap
proximately 2S kill, and th ere is a difference of 
<Jpp roximately 60 m in th e collar ele\'at ions , Table 
f gives some general information a b') llt th e two 
holes. and Table 2 gives a typica l section in de
<,c ript ive form . In Figure 2. depths in the bore
holes have been adjustcclto a cOlllmon datum and 
mean sea level is indicated . 

The generally negati ve correlation betlleen 
lr.::rma l resistivity and elect rical resi sti vity is im
n~ediu te ly apparent fr om Figure 2, pa rticularly for 
l ei:': t\\O curves fr om Pleasan t Hill s No , 1:\ >".here 
'. i-;,:: ther nl'll resisti vity va ri ati ons are not as cx
'ref:1C as th ey are in th e vicinity of Euthall:.t ~o. I 
hoie , Howevcr, in t\\'O and poss i'hly Ill o rc sectio ns 
c i' bOih bo re hol es th e temperatu re gradient ap
p.~ J rs to increa se simulta IH?,)u51y with electrica l 
re,;!s livity , The posit i\'c cor relati ons occur in sec
:: (;;15 ex hibiting I cry hi gh temperature grad ient s 
Jn d a re, th ererore, attributed to th e presence o f 
sign ili can t quanti tics o f coa l. The th ermal con
ducti vity of coal depc nds upon its rank but is in 
the vicinity of 1,0 mcal cm - 2 scc l °C- I (l 'LCU). 
Poss ible reasons ror a pos iti ve , rather th an a neg.
ati ve, correlation between thel'lllal and cleetrica l 
resisti vity in th ese sec tion s will be discussed later. 
Part of the broad extent of some of the high va lu es 
in th e T-Iog may be attr ibuted to th e associa ted 
carbon accous shales, silt ston es and mudstones, 
and possibly bentonitic clays; l)lit the T-Iogs are 
not sufficientl y deta il ed to rt;so lve the difference. 

COMPARI SO:"J OF T-LOGS IH:T\\I,: J::'; 

nO[{EHOLES 

Figure 3 shows segment s o r the logs \Iith al! 
expanded depth sca le. To rac ilitate comparison of 
eurve character, th e depth rere rence for one bore
hole has bee I! shirt ed so as to ali gll the shall owest 
major peaks ill thermal resis ti vity. Th e sim ila rity 
between th e ch ara ctc r of th e T·logs Ol'(; r long 
sect ions of il bordlG\c alld through ~ig n i IIC,t ntly 
vary in g types or formati on ca n read ily be seen, 

exc~rt in one reg io n. 

CORHECTlO:\ or.-\ \llS PICh:EO HO RIZO:\ 

In the Pleasa nt Hill s ~o. 1.-\ ho le, th e to p of th, 
Hulton sand, tone was picked from the E-Iog at, 
depth 01' 610 m, From th e charac te r o(t he T-Iog i 
is be li e\'ed that thi s horizon has been in.::o rrec t l) 
picked an d tha t it li es at abou t 690 m. 

In both bo reholes, th e temperature gradi ent: 
in the san dsto ne form atio ns ([vlooga. Gu' · 
beramunda , a nd Hutton) al l li e between 20 an I 

25° ( / km, On th e oth er ha nd , it can be see 
from Fi gure 2 th at bet\\'cen the dep ths Qj' 600 an 
700 m th ere a re long sections with gr ::dients a 
high as ·to"C/ km, It is th ere fore most unlikel 
th at the Ill akria l is sand sto ne , because ifit were, 
\\ould be necessary to postu late signi fican t he , 
sources in orde r to expla in the consequent 
high heat flo w in th ose sect ions with relati\'el 
high grad ien ts . It is bcliewd that the section fro 
610 to 690 m consists of the Euromb ah Beds. 
tran sitiona l gro up of c ross-bedded labile s:.I n 
stones \\ith sil tstones an d mudstones , ,.\hich a 
rep orted as occasionally occurring bet '.\ee n 
Hu lton San dstone and the ol'erlyin g Injune Cree 
G roup. O the r ins tances of l1lispick ing this hor izo 
ha\ e been . epo rted by G r,iY ( 1972) wh o compare 
co re and ch ip examin ations with the E· logs , F 
similar reasons. it is belie\'ed that the hase of t 
Hutton S ~t n d s tone li es abo ut 20 m abo':e thl! hor 
zan picked on th e bas is of th e E- Iog (see Figure -\ 

GE.'\ER ,\L DISCLSSI0'\ 

In 5 0111(: secti o ns of til t: boreholes, tempe ratu 
osc illatio ns as hig h as = O,03° C were obsef\'ed , , 
tir ~ t it W:1 5 thought th a t the th ermisto r ;:o l1tai 
W <1<; ka~ ing but it was later fo und th;!, ihe l' 

cillati on only occ urred in regio ns of te;11pera tu 
grad ient s gr(:a ter til an 60" C.1 kill , Fur insta nce. i 
Eu thall a :\0 , I at a de pt h 0;' 622 m, oscili:!l ion s ' 
tt:m pcrature or 0.02 °C \Iere obse rved in a regi 
\\'he:r.:: th e tClllpe r,lture gr;\d ient \\'as -;-5" ( ; )'; 
HO I\CICi'. \~' h e n the probe \\~IS lowcred IS 111 in 
regions \>,'here th e temperatare gradien t \ 1' 

13 C C/ k nl , no osc ill a tio ns \\CiT obsc l'\ ed, but \\ '11 
th e prl)bt: w:rs retu rned to [he 622 III k l'el t 

or iginal oscillations wcre ~lgai n obcr\'ccl , it 
th cn:rorc cl'll l' lucied tha t th e oscillati o,h a re d 
to small , '0;1\ ec tioll cell s, 

COI1I'l?ction rna\' occur in boreho les th;,t [! 

th eoreti c.tll\' un s table. th a t is, \1 here til;:: crust 

equilib riuill g r~t Jicn t exceed;; the predil'ted cr iti c 



,_ \ liSPICKED HOR IZO" 

':\0 . IA hole, the top urtne 1 
fl ic ked from the E- Io:o; ;Jt a "" 

;:1c character o f the T-I o)~ it I 
;r i7lJ ll has been i n cori~(-l''' j 

' J . 

"' Ii ~ !bollt 690 m. 

' -Jl'~ tern perature giJCilt:n~ ,:-' 
,"n ations (M ooga . (j ub-
.• n) a ll lie between 20 :Ina 

· j.~r hand , it ean b~ 'ie,= ~ . 

,(~c'r. the (I'~ pt h s ci:' 600 ;r:o · 
, , ~ t ion:; with gradief1~-';) 

the refore most uniikdy 
:,' 1. 1;1(', because irit \v~r:=~iL 

. " t.;!ate significant 1c~t 
' d;" Ihe con 5cLJ~lc i ~t \'r;.r;l· 

::.~ s~c tions wit h ' rel ,niv,,;, 
'_I'd that tbe section fro~ 
1;)( (he E U r ~ ' !Tlb~! h B~d$ . 3, 

~.: :oss · b~ddtd /, . .... ile s..~h~J" 
(~~ ,j nHlfJstones! \\ h!·.:h .! r~ 

occu rri ng net ··,\"t~c~ !:1~ 

til~ ovt:r:yi:'lg !lljU !1C (:r:; ::.t. 

:, J' flljspi c~ i il~~ tlii ) hi.):;...:,~n 
;'C! ) (1972 ) who CO [T: ;:';] ic-J 

',. Ins \vi th the E·- k~~ " Ft..Y ., 

',,;vco t helt th e b ; ~ ,e o( !h~ 11 

:wu t 20 III abo 'i t: t;; " hori· 
,f t il,: L. log (see Figu;'~ -I),. 

) ISCUSSION 

I .~ bOi'eh iJ les, temperatufc ' 
\ 0 .1- C were observed. At 
·the therll1i sltlr ,:O Jlta inC1 
la te r found that rhe 0:;-

'J regia ns of tern pera turt' 
·)OC/km. For insta ll(;C, in. 

:1 or 622 Ill, oscill ations in 
,He of" .:t: rved in a regiun 
gra d ient was 75v C/ km, 
'e IV,IS lowered I S ill in to 
l re rature gradient w :!S 

we re observed , but when 
to the 622 III leve! [he 

C ,I':a in observed. I[ ' j ' 

thd' osc ill ations Jrc di;C 

in h l1re l1 olcs th at 3': 
'I t is, where the crusl:iJ 

. " ... .. ,) 
cds th e predicted C[l[JL ~ . 
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between gl'adicnt peaks indicate similarity of minor variations, po:<sibly facie.; changes, ill the sa ndslO 



100 
---.l 

I 
N 
J 
U 
N 
E 

H 
Ij 

T 
T 
o 
N 

S 
,4 
II 
U 
S 
T 
o 
N 
E 

/1
21m ) 

[IHied depth ,c:l le. 
I li mits of Hutto n 
Ig Ope.f ata r. L.ili O 

in the 5iInd,lonc. 

I 
I 

I 
f 
I 

/ 
} 

f 
I 

t 

Th ermal Res is ti vity Logs 307 

PLEJ:\SANT HILLS 1\10. 1 A 

Gradient (0 CI )'111) 
rl ---~"'I-----I 

25 50 100 

.!!l 
ro 
u 

C/) 

~ 
a. 
w 

Cl 

E 
<=> 

'" 

10 

EUTHALLA No. 1 

I 
25 

Gradient (OCI !.:m ) 
I 

50 

100 

Resistiv i:y (\/ - /71
21 In) 

I 
100 

"'L ·< C.·c,t'> ,·" from Slime ,<:giu n as Figure 3 but sho\\' ll ll.! more detailed electrical res istivity 
:.,[1 ,', oj fl"a\., Uti': to co"l form ation s, B peak du e to sa nuston e, tht: dilTnention be ing based 

- Ifj i L.,' ~' -=r,--ll;_d res1stiv ity ch~tractc r. 

.. !;C'l l I ' ; .1 ihiid fi !kd borehole (;-""li sC' lle r anu 
' .• ' . 19i'(1) f) :i1lent (1967) and Grelcn er (1967) 

'" , h,· .. ·.\j] tha t if convection occurs it is in th e 
: ',ll'!' loc,\I C0 I1I'<:ct1on ce lls wit h a length of no 
' ,C' th an c. few bordlOie di a lli ctt:rs. Th ererore, 
:'l'\lJ~h In reg ion, of high tem perat urc grad ient 

'.: eik d 01' small-scale convection may obsc ure 
c 'i il, de Ll il of thermal resistivity changes, th e 

. ,:dll)ics as a Illlllk will rcmain stab le and th ere 
, ,j be litl le effect on th e gc neral charack r of the 

The sho n d ista nce between th e above two re
"h nI' In)' different tempcrature g rad ient leu ds 

' ,! '\) lbi d~I' ation or th e poss ihilit y th a t cxother
:,' o.\idat ion processes initiated by the drillin g of 

",' b'.\rchoic mi ght cons titut e a hea t so urce which 
. "c, th t' high tClllpe l-ature grad ient. If a layered 
·C·.,: 'O lJrt:~ Occurs in a boreiJol e, we ca n ex pect 

that, in the region illllllcdiatt.:!y abolT th e heat 
So urce . the temperature g radient and th erefore the 
terrest ri a l heat !lOll' II 'ill be enhan ced; whereas, 
imillcdiak ly below th e heat source. the tell1per
ature )!raclient wi ll bt: decreased, since heat frolll 
the source \1 ill b<: il owing coun ter to th e n:llural 
heat n O \\< rro m th e earth 's inter ior. However, not 
only is th e 11':11'(;io:ngth of th e di sturbance to o 
short fo r it to b(; cau sed by the initi a ti o n or a heat 
source at th e time of drilling. but application of a 
worse case ,Ipproaeh (Carsla\\' and Jaege r. section 
J,~ , 1(59) ~ h o \\'s that to exp lain th e cii sturbancc 
due to a hea t so urce with an orig in tim e sub
sequent to th e time or drilling reCJui res impossibly 
hi g ll so url'C int ensiti es . 

It is in terest in g to com{lurc the detailed E-Iog 
wi th the T-Iug in some segment s of thc borehok. 
1: 01' im tan cc, Figure .5 sho ws a sect ion of th e 
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TRbie 3. Som e typical thermal res lstlll es of s~dirnents 
and sedim ent'!r)' material s at about 25 ' C' 

Mate rial 

Air 
Coal 
Dolostone 
Ice 
Limes tone 
Mud 
Q n., rtz ite 
Sailds tone 
Shale 
Silica 
Silt ston e 
Soils 
Water 

Th c:rrna l re3istivit\·. 
cm sec C( C<i l ' . 

15 ,800 
gOO-2000 
70- 100 

190 
100-170 
350-600 
55-90 
60-250 
140-330 

530 
90-1 70 

SOO- IOOO 
710 

, it must be recogn ized th at the th ermal rcs isti viw 
of any r anicu lar sarnpJc is highly dependent upon it's 
flhv sica l condition, e.g., porosit.l' . saturating fluid. the 
(Je~r'?~ of wea th ering. degree of consolidation, direct ion 
c(heut flo w if s:lmrle is anisotropic, etc. 

:kLiikd [-log alon gside the T-Iog ror both holes, 
if: the' sa me region as in Figure 3. It can be seen 
c',,': l ,;,ere are many "spikes". indicating thin re
~. , ,)r;, or hi gh electrica l res ist ivity. In some cases 
,>;' c. rikes correlate II'ell with peaks or th e T-Iog 
:>J' :;, ot hers th ey do not. Since the very high 
:~c:rn1:d res ist il ity peaks can on ly reasonably be 
'-' cc ,;!:;uled to coal seaillS or coa l-beari ng strata , it 
j .:, ,:of)cl ud cd that th e T- Iog I'. ould be userul in 
Giir~ren tiating coa l-bea rin g formations from other 
fQ rm~tlio ns hav in g high electrica l resis tivit y. The 
,(;cl ions indi ca ted by A in Figure 5 arc those 
\\ hc:re it is pos tul ated that coal sca ms occur; (he 
high-res istivi ty peak ind icated by 13 is beli cl·e.clto 
be due to a sa ndston e sec ti ull . It is c lea r th a t 
\', !thou t th e T-Iug it would not be poss ible tu 
di!Tc:rentiat e sandstones frolll coa l,bea rin g form a
ti ons . 

Since th e electrica l resisti vity of coal in creases 
with decre as in g rank (Van K rcve len, 19(1) it is 
interes tin g to specu la te th at th e th ermal res is ti vit y 
behaves th e sa ille way and that th e largest sp ikes 
are due to coal of lo w ran k since the th erm al 
res isti vity of th e coal also in creases with decreas
ing rank. 

The prin cipal advantages o f a T-Iog are th at it 
can be used in cased borch olc:s and that it is rree or 
th t.: near-hol e elreets or such things as llIud l'a ke 
and va riab k lo nes of iluid in \'asion whi ch COIll

manly mar rt.: sistiv it ), logs. Th e prin~ipal dis
ad vantage is that Ilith presen t tec hniques . the hoil: 
should be lert standing ror sCI'era l days tll ('ecove r 
th ermal eljui li briunl. Howeve r, it is puss ible that 

with im pro\'ed theoret ical an d logging techniques . 
corrections could be ap pl ied to a ll o\\ ror f~on;:qui
libriunl or th e borehok so th at T-I ogs cOLld be 
run shortl y a fter drillin g ceases . 

The: prese nt work has been hampned by the 
ract th a t th e data were collec ted Il ith a diiicrem 
objecti \'c in mind and using a technique ,,·.hich is 
not su itable for detai led logging of a bo rehole , 
HOI\'c\·e r. th ere appears to be no inhere:1t diffi
culty in prod ucing an inst rum ent which can rc
cord eith er temperatures o r tempe rature gradient 
continuously with th e h ig h accuracy re qu ired: 
work has commenced on such an instru illent. 

COl\CLLSIO:\S 

The poten ti a l use or tempera ture gradie nts . and 
there fo re th e rmal resistivity. as a logg ing tool fo r 
producing ch:u<leteristic profiles has b e ~ n demon
strated. It has also been shown th a t I'. he" the 
therm al r e~ i 5 ti\ ' ity logs a re co mpared Ie i,h the 
elec lrical resisti l' ity logs. amb iguities in the e:ec
tri cal resist i\i ty logs can be reso lved. Wit h fu n her 
del'Cl opmeli t' the method may th ere rorc become a 
use rul ~wndarcl logging technique since a T-l og 
can readi ly be run in conjunction with an: other 
log. 
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