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Heat influences size of oil giants

HEAT flow is the transfer of thermal
energy from the interior of the earth
to the surface where it iz dissipated.

It is expressed in the rate of in-
crease of temperature with depth as
related to the thermal conductivity of
the rocks in which the thermal gra-
dient is measured. Oceans and conti-
nents appear to have the same mean
heat flow ; (about 1.5 microcalories/
=2q cm/fsec). However, it is believed
that the oceamic mantle has higher
temperatures as its mafic rocks ap-
parently contain higher concentrations
of radinactive elements than those of
the continental mantle. Variations ex-
ist in recorded heat-flow measure-
ments, such as a decrease in the heat

This j5 taken from a more exlensive P?_Fcr
to be poblished in the Princeton Uni-

ity Press. From the conference on pe-
trolenm and global tectonics at Princeton
om Mar. 10, 11, 1972,

flow away from oceanic ridges and
low heat flow in the vicinity of sub-
duction trenches. High-heat flow occurs
on back side of island arcs and in
rift zones, Russlan authors conclude
that in the continental areas of the
USSE many of the heat-flow variations
are due to the tectonics of a given
area. More than 3,000 heat-flow mea-
surements taken around the world
indicate that there is generally low-
heat flow in Precambrian shield areas,
average-heat flow in cratonic areas,
and high-heat flow in many Mesozoic-
Cenozoic orogenic areas at the con-
tinental margins, Fig. 3.

Observed-heat flow is generally com-
patible with the hypathesis of sea-floor
spreading and plate tectonics, that is,
high along ridges where hot material
is supposed to be rising and low near
trenches where a cold plate evidently
is descending, Fig. 3.
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Temperature and hydrocarbon for-
mation. Depending upon the thermal
conductivity of rocks, heat flow has a

Clastic/hydrocarbon model

Fig.- 1
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World's basin zones
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ihility.

Landes estimates that worldwide
peothermal gradients range beiween
1.0 and 1.8 F./100 ft using deep wells
bodow 15000 ft. As an average, 1.4°
F.7/100 Tt could be used although ex-
tremes of 42" F. /100 ft in the therm-
ally active Imperial Valley to 03"
F.J/1A It i the Bahamas have been
recorded.

host authors generally agree and
consideralle fleld evidence Indicates
that shales are among the richest of
sedimentary materials in organkc mat-
ter—the sparce rock far hydrocarbans,
Presept analysis of shales indicates at
amst three phases of compressive de-
hydration. Burst (1863), osing Gulf
Coast data, has constructed a model of
shale compaction, Fig, 1.

The first phage involves “squeszing”
or discharge of pore water by com-
pactin  resulting from overburden
pressure. A second dowatering phase
appears to ba related to thermal ac-
tivity and possibie clay transformation
=5 in the dehydration of montmoril-
londte—and results i the molecular
dizcharge of water from clay nter-
layers (note zope of maximom kydro-
carbon fluid redistribution Fig. 1).
Montmorillonite contalns and retains
more water content than illite and kao
linite under compaction m lab experi-
meénts. The third phase ke slow dahy-
dration with Hitle, i any, water or
Hquid-hydrocarbon movement. During
thiz phass the density of the shales
ond their relstlve impermeability is
Increased,

Based om findings in the Gulf Coast,
Burst has defined 3n interval in which
rgximum redisiribution of pore water
enif hydrocarbons is most fkely to oc-
cur. He documents this with field evi-
dence basad an the depth of production
of the majority of the producing hosi-
s i the Gulf Coast and asmmmes
that hydrocarbon movement was initl-
ated, mainly af the end of stage ane
and the bepinning of stage twe of his
three-gtage debredration model. In this
phase the hydrocarbons were then
transporied upward or laterally o the
nearest reservodr and trap. It has been
gasumed hat the petroleum moved
gither as globules or in micells form
(that Is, a8 colleidal particles or Lke
& sodp suspénsion) durlng pricary
migration. Karstev apd other Russkan
Investipators concur with these find-
ings and conclude that the “printiple
stage In the formation of petroleum
correspands with the reconstruction of
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basins from which we have s history
of over a Shyear period of develap-
ment, including deep drilling, found
5% of their peserwves in glani fields
during the [rst 10 wears of de-
velopment, In these [nstances deep
drilllng kag not added any substantial
reserves. The temperature-related fop-
mation of oll and gaz as outlined in
Fig. L suggests an ncréasing percent-
age of gas fo oil wiil ba presest at
dentha below 12,000 fr. Tf therefore
geems doubiful if the amount of off
to b foand balow 9,000 ff will be squal
to that found belween 6,000 and 0,000
IL, END FanRT 1

Michigan’s oil map
widens almost
by the week

THE MWiagaran play in Michigan's
northern  and southern counties |s
moving &0 fast that mapmakers are
having & mugh tme keeping up with
It

Tacobsom Map Coo, 315 Maga Baild-
ing, Tulsa 4103, haz an updated map
of the reglon, highlighting the reef dis-
coveries, Miasparan fleldz are shown
In orange, other oil figlds in green,
(zag Melds of other pays are shown in
red, Odficia]l nemes, cities, towns,
towmships and ranges, township
names, and gas storage fields are
shown. Small Insert gives o complate
description of 1990 ndcthern Miagaran
discoveries. Size In 28 x 30 in. Scale
5 l-in. = 1 mid.

NEW MEXICO

DUAL 2ome gas production {8 reported
at o Mew Maxico discovery well,

The Eddy County strike is El Pam
Matural Gas Co. 1 Sundance Federal,
I miles sputheast of Carlsbad tn 4
HMs-312, Flow was 2,605 Mcid from the
Morrow Pemnsylvanfan through per-
forations &b 14,284-19 379 f. Flowr from
the Aloka Penn at 1360089 [t was
4,251 Mcld. Locatlon iz 3 miles south-
wist of Morrow gas snd 4 milessoath.
west ol Atoka gas n the Delawars
baskn,

COMPLETION Iz reported at a field
confirmation in Sootheast New Mex:
icy's Edify County.

Midwest 00 Carp, completed 2 Sauth
Empire Deep Unit as the second well
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bn the new Morrow Pennsylvanian gas
wrea T mibes southwest of Looo Hills.
The well fowed 19,100 Mofd plus 24
bbl condensate per millisn. Location is
I G-18g-Ea 14 mile south of the field
discovery well.

A NEW ol well is reporied near Hobhs
in Lea County, Southeast New Mexion.

Frank D. Graham, Jr., Pubdg Pe-
troleim Corp, head, says the 2 Shipp
firwed T8 bid, 45° gravity, on Y-in,
choke from  Strawn  Pennsyleaniao
through parforations st 1143068 ft.
Well is i 11-173-37e.

Thiz well confirms the discovery
in NEY; 11-i7s3Te, That March 1872
dizcovery flowed 624 bed,

OKLAHOMA

IH the Oxiahoma Panhamdle, Hicker-
soa 01 Co. 1 Miles, 544 NLg NW 17-4n-
20eCM, Beaver County, flowed 28000
Mcfd oo fesis of the Morrow Pennzsyl-
vanizm ai 6.314-19 and 657580 fr.

The Mocane District well liss in the
eastern section of (he Dkiphoma Pan-
handle in the large Morrow gas pro-
ducing region.

UTAH

A SOUTHERN Utah prospect flowed
200 Bfd and 750,000 cu fr of gas on
tests of the Salt Wash Morrison Juras-
slo.

Hew well is Toledo Mining Co's 2
Bull Canyon unlt in NE NW 2-20s-21s,
Gramd Coanty., Tesis contimoe. This
discovery is about 1 mile nocthwest
of Cizco Dome field and about 1 mile
zouth of the 1 Bull Canyon umil in NE
KW 4-20=-Me snother Salt Wash ol
Ieficated strike.

That well flowsd 150 bhl il and 1
MMcld on tests. Prodoction is from
3,845 to 367 ML

SHELL GQif Co. has anather hig one in
Diah's Altamant figld, Duchesne Coon-
17,

The 1-36-A4 Ute, NE NE 36-l1s-dw,
flowed 1655 b/d on completlon test.
Pay was the Wasatch Eocene at 12,383
to 14004 f Flow was on 26/%64-In.
choke.

Shell also has one at 1-TH4 Shell-
Gull-Tenneco-Famsworth in SE KE 7-
Zg-dw. Fiow was 1880 b/d apd 17583
Mcfd from Wasateh through perfora-
tong at 12,002 to 13,124 It on 35/64-in,
choke,

BOOKS

JAPAN CHEMICAL DIRECTORY,
1872, Published by Japan Chemical
Week, 1514, Shibaura 3chome, Mina-
ko, Tolyo, 167 448 pp. $35.00,
Thiz directory lists all those i the
chemical busipess in Japan. Egquip-
ment peoplo, chemicals, traders, as-
soclations, buyers' guidechemicals
chftaining maker's sddresses, alpha-
betical index, and advertiser indes

THE coontry's busiest exploratory
play is in the Southesst whare pew
Jurassic flefds are being opencd.
Thiz busy area has been mapped by
E. C. Facobson Maps Co., 315 Mayo
Eldg., Tulsa ™I His May Mo, 43
{Jurazsic fields of Southeast) has bean
updated to show all pew fields. Juras-
sic Felds are in orange, all arbers in
red and green (gas and oil). Officlal
flald names are fsted, cltes, towns,
lownships, ranges, and coundies. Stre-
fure contours on ftop of Jurassic
Hayneaville or Smackover are shown,

STRUCTURAL GEDLOGY OF
SOUTHWESTERN ONTARIO AND
SOUTHEASTERN MICHIGAN. By
Robert 1. Brigham. Published by
Mines and Northern Aftairs Petroleam
Resources Section, Ontarlo. 1973, 110
PP

The subtle but definite structure of
Pelepzole sediments In southwestern
Ditaria has recalved Gitle attention
and, due to the kw regional dip and
scarcity of outcrops, most geologic
information is avallable only from the
mecords of wels drilled for oil and
gas, Prior to the advent of the Om-
Larir Well Data file, regional studies
required tme-consuming saarches of
the files maintained by the Ontardo
Department of Mines & MNorthern Af-
falrs, the Gealogical Survey of Can-
ada, and the variouz ofl companies,
The Ontarie Well Data flle and asso.
clated computer programs made pos-
sibbe both regeonal and detailed study
of the structure of & selected area af
southwestern Ontarfo. The study area
wits extended across the international
boundary into southeastern Michigan
by ulilizing data from & comparable
file made avallable by Petroleum In-
tormation of Dinver.

Mode: The Ol and Giss Totisrn] maintales
& book depanment, Write 1o the Book Ike-
Fartment, PO Box 1260, Tulsa, Okla, 72100,
for copies of the boak Jist,
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