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1l:.3SU RFACE temperature is a use· 
~ .. : parameter in predicting whether 

., , . ~ a ~ea has pe troleum potentia l. 

_ .:3~,~.-~.·j ,.O.:her indications ar.e the presence . ,.;...;:: I' ,oll ree and reserVOIr beds and ef
,.~~¥!i.::;c', : ·: ~j\'e migr a tion and trapping mech· 

;T/I" · ~ : :ms . In this paper, the authf)rs 

~.:..:~ .~ '~::Il i ne, temp~rature data from tl:e 
" :.\~' . . .. .' weds dnlled on the AtlantIc 
;>j "';: ~~ .. ~·~ r Con tinental Shelf (AOCS) -
k,~.Y;;.~ '~c Oll the Canadian Scotian Shelf. 

'. ~.~ ~\~ ,I~e da ta presented here are from 
::':i':;;;'~:~~ ., Shell Oi l Co. and Mobi l Oil Corp, 

.. ~-;-.s~"i~ ;.:~! s (Fig. 1) and were r eleased by 
7.;'f;.-;,: ',2I, " 'S~ cornpanies. 

the Scotian Shelf are similar. Thus, 
the geothermal data presented may 
a lC\ in petroleum-resource evaluation 
of the Georges Bank area . 

The offshore data were taken direct
ly from drilling logs wher e temper- . 
atures were recorded, at various inter
vals in the wells from 1 to 48 hr after 
cessation of drilling-mud circulation. 
Whether this technique for adequately 
measuring geothermal tempera ture is 
valid can be debated, although errors 
may be no greater than 10 % when 
wells ,are not perm it ted to come to 
thermal equilibrium .. " 

All t e m p e r a t lJ r c measur e-
ments were plotted against depth; 
th ese are shown in Fig . 2. All values 
a re corrected to depth below sea 
level. 

,..;'1\' , .• ~ n 
) ,::F,:,;.: . ~n the basis of velocity correla- To calcul a te geothe rma l grad ients, 

: · ;i~~<~1i ':cS, tile USGS Aoes projer:t' has temperature r eadings were averaged 
. ~.\ ~ '. ~ . 

'S.:.~ ... ~~ :~g:;. l tha t the stratigraprlY and from the sonic, dens ity, elec trical, 
" ::',:-,-~ -.t:cl" '- of Georges Bank bas in and and radioactivity logs. Each well had 

-:...~ ,~ 
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an average of four temperature read
ings which were available for study. 

A linear r egression was computed 
using all available points (Fig. 2), and 
the result shows a roughly linear 
increase in temperature with depth. 
The average thermal gradient of 
wells on the Scotia n Shelf is calculat
ed to be 1.20 F./100 ft (2.2 ° C./I00 
m) with a correl a ti on coefficien t (r) 
of 0.97. 

The g eothermal gradient of individ
ual well s Cfable 1) was determined 
by subtracting the uppermost tempe r
ature m easurement from the bottom
hole m easurement a nd dividing by 
the difference in depths . 

The autho rs used measurements 
ta ken in the hole itself rather than 
mean surface temperature because 
an average mean temperature does 
not ta ke th e ac tual month ·of-the·year 
va lue into ' account. Top measure-
rnents were taken " t an average 
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ent with those of a few other anal- near a Triassic intnts ive (?) body, 
Table 1 ogous productive areas (Table 2) and an average gradient was mea .----
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Abenaki J·56 ..... ... .... . . 
Abenaki ~57 . ... ... . . .. . 
Argo F-38 .... .. 
Chippewa G·67 . . . . ... . .. . . 
Chippewa l-75 . . . . . . .. . 
Cre ~ E·35 
ero'v F-52 . 
DaL'ntiess 0·35 
Eagle C-'21 
Er ie D-26 
Espei3i1iD K-73 
:>:!cic~ P-35 
F6~ i·22. 

!f GGwcis -,· j7 

'-h 1,1 :c j·77 
;,k :.h H·8S 
\ijssi:-':iUg3 M-54 
,:.f1chJ'N~ B-~3 

.\ .. lQnic~ i1 i-:.OO .. . . . .. . . ... . 
j' i2 :; Xc~i 74-30 
lJ:1!![fd2.C?B E·34 

°F./ 100 
H 

1.0 
1.2 
.8 

1.2 
1.0 
1.2 

.3 
1.1 
1.3 

. 1.0 

1.3 
.8 

1.4 
1.1 
1.1 
1.2 
1.2 
1.2 
1.0 
1.1 
1.4 
1.2 
1A 

:..' ;"C ;!C-3 ~3 C-J5 1.4 
C;,C !l:.~ 2g ~ ~.: -/ S ... . _ . . . . . . 1.2 
·:' - ~·j3 C:-25 1.6 
i={ lrnfOS& ~.-4 1 &. 13-41 1.2 

; ~ ,J~e 1'1-50 1.2 
1.4 
1.6 
1.6 
1.1 
1.5 
1.2 Tr:!imDh P- ~ l1 

\VY~:1do t E·S3 . . . ... . .. . .. . 1.2 

Table 2 

Comparisons '" 

West Tex~ s . .. .. . . . . .. 0] 
Texas Panhandle .7 
SouthArn North Sea .. 1.2 
Scot i~ Jl Shelf (this paper) 1.2 
North Texas. 1.4 
South Texas . .. .. .. . . .. 1.8 
East Texas . . . . . . . . .. 2.0 
Texas Gulf Coast . .. 2.6 
*;\ verage geoth erm al gradients f rom 
selec ted localities. (From 2, 3, and 
4, except as noted.) 

depth of about 2,600 ft (800 m) to 
eliminate the problem of erratic val
ues in the first few hundred meters 
of a hole. 

A genera l comparison of the Sco
ti an SiJelf average geothermal gr3di· 
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fall near . those reported from the da (0-25), a thermal high, appears t( 
southern North Sea,2 which has an clos'e on the map. It may, however 
equivalent near-surface temperature. be just part of the general trend 0 

Southern Texas, another clastic sed- higher values toward the edge of ttll 
iment province like the Scotian Shelf Continental Shelf. . This general tren( 
but having a higher mean surface of higher values appears to includ~ 

temperature, has a higher average the Mohican (I-IOO) salt diapir witl 
geotherm al gradient.3 which it may be associated. 

A geothermal-gradient contour map However, . there · does not appear t ! 
(Fig. 1) was plotted using the caku- be any consistent relationship b " 
lated geothermal gradients for indi- tween temperature highs and sal 
vidual wells. Gradients from two on- domes, which might be expecte< 
shore wells a re from unpublished data because of the high thermal conc\uctiv, 
provided by the AAPG Geothermal ity of ' salt . Values over the Primrosl 
Survey of North America (GSNA). (A-41, N-50) , Huron (P-96), Abena~ 

Where more than one well was (J-56, L-57) , and Chippewa (G-67, :rJ 
drilled on a structure, as on the Onon- 75) salt structure s are averag~ 
daga (E-84, F-75, 0-95) and Mic IltTHc whereas the Sable (E -48, 0 -47), Onorj 
(J-77, H-86) anticlines, gradients were daga (E-48, F-75, 0-95), and Mohica 
averaged (Fig. 1) . (1-100) diapirs have high values. 

The Scotian Shelf in rhis area CO!l- Values over the two salt structure 
tains a broad trough, the Scotian in the trace of the CObeqUid-Ched'J 
basin. The basin is fi lk J with 30,000 bucto fault - Eurydice (P-36) an 
ft (9 km) of Tertiary, Crdnceous, and Argo (F-38) - are low. 
Jurassic clastic J'fr ks" and less than The limiting lower isotherm of h' 
10% carbonate rocks in the total drocarbon generation [150 0 F. (6') 
driJled section. Most of the area is C.)] forming the J-iquid windm"jI di ! 
presumably underlain by thick depos- cussed by Pusey,n is reached (Fig. r. 

its of salt." at about 7,800 ft (2,400 m) in the Sc 
A compari son of temperature tian Shelf wells. Optimum temper. 

anomalies with geological and geophy- tures for petroleum occurrence mig ' 
sical features shows that the distribu- be expected at abou t 200 0 F. ( ~,' 

tion of thermal anomaji-es reflects C.),H' which is reached at 12,000 
major sedimentary and structural (3,600 m). 
elements. Geothermal highs occur The deepest well dritled, Sable I 
over positive structural elements. The lanel No.1, reached 250 0 F. (12J 
broad northeast trend is paraJlel to C.) at 15,000 ft (4,600 m). A lineal' e 'l 
the edge of Meguma basement rocks trapolation to 300 0 F . (149 0 C! 
ancl the Continental Shelf. shown hy the clashed extention of 

A thermal low, the northernmost best-fit line ill Fig. 2 indicates that t 
anomaly at F-52, follows the trace of approximate upper limit of comme 
the Cobequid-Chedabucto fault and cial crude-oil accumulation would co 
the negative Orpheus gravity anom- relate with a sediment depth of abo 
aly.T The thermal high that appears 20,000 ft (6,000 m). 
to butt against this low centers over As such, the liquid window cou 
the Fox (I-22) anticlinal structure. include about 12,000 ft (roughly 3,7 

Here metamorphic basement comes m) of sediments beneath the Scoti 
within 2,7(10 ft (820 111) of the surfa ce Shelf - that is between depths 
and would be expected to have a 8,000 and 20,000 ft. 
higher thermal conductivity tha;l do Jurassic to Holocene thicknesses 
the surrounding sediments . Georges Bank bas in reach a mao 

An in te resting thermal high coin- mum of 26,000 ft (7,800 m) .1 If Georg 
cides with the Sable Island (0-,j7, Da nk bas in has the same or simil , 
E-18) diapiric structure. The high is geothermal grndients a s those of t: 
close to both the deepes t part of t.h e Scotian Shelf, the sedimenta ry secti t 
Scolian bas in and the trace of a pos i- of the bas in will fully acconlmoda/ 
ti ve Bouguer gravity Hllomaly.7 a simila r commercia l hYdrocarb~ 

The high may possibly be rela ted to liquid window. 
nearby Triassic int rus ive (?) bodies. Assuming no previou s change in g 
}Jowever, the Erie (D-?6) was drilled the rmal hi story, hydrocarbons I1l ) 
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A CANYON oil discovery has been 
completed in South Eddy Coun ty , 
N.M. 

Blac k R iver Corp., Midl a nd, Tex., 3 
Federa l " BR," wildca t in 33-25s-:?4e , 8 
m il es southwest of White Ci ty in 
SUll thwest E ddy County, has been 
cODlple ted from Canyon perfora tions 
a t 5,D27-39 f t. 

On 24-hr potential tes t, the well 
flo wed i02 bbl of 12°-g ra vity oi l 
t hrough a 1jJ -in. choke with a GO R of 
1;372 : 1 and tubing p ressure of 300 ps i. 
1\. drill-stem tes t f rom 5,920-70 ft , open 
3 hI' and 15 min, surfaced ga s in 4 m in 
and r ecovered 255 ft of heavi ly oil 
a nd . (;as-cut mud, 200 ft of mud- cut 
oil, and 5 ft of oil. 

Well s ite is 1 mile sou thwest of Mor
row gas a nd 1 m ile northwes t of Dela
wa re oi l p rodu ct'ion in the Washing ton 
Ra nch fi eld. There is no nea rby Ca n-

,.::. ; fl E e liL AND G AS .I0UIZN AL -- Jvi ,\!{C H J, lY'/ 6 · ~. 

I\l cth od-How to Eyaluatc Potcntial G as 
a nd Oil Source R ocks. W o rld Oil. April 
1973, pp. 71-75 . 

10. Ph ill ipi, G .. T. , O n the Depth, Time 
and Mechanism of P etro leu m Gcn era tion . 
G coch imica et Cosmochimica Ac ta. 1965 , 
V. 29 . No. 9, PI'. 1,02 1-1,0·19 . 

yon production . 
Nor thern Na tura l Gas Co. plans to 

dril1 a n 1l,400-ft Morrow wildcat in the 
county , 16 mil es southeas t of Lake 
Wood a nd 1Yz mil es northeas t of an un
named Cisco Canyon gas discovery . 
The new projec t is 1 tvlcGruder-Hill 
unit , in 13-22s-25e. 

The White City fi eld of Eddy County 
has been expa nded by Mesa P etro
leum Co.' s 1 R inge r, 3-25s-26e , 3 miles 
southwes t of Black Rive r. 

The White City , Morrow gas , field 
completion is 2Jf2 mil es southeas t of 
neares t producti on in the fi e ld , and 
1% miles south wes t of Mortow gas 
prod uction in the Crawford fi e ld . Pro
du c ing from 11,098-11 ,448 ft, the well 
wa s co mpleted for a ca lcula ted a bso
lute open fl ow of 2.924 MMcfd of d ry 
gas with a shut-in well hea d pressure 
of 3,595 psi . 
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