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GEOPHYSICAL REPORT
PERMITS 1067, 1068, 1069, 1070, 1071, and 1072

NORTHWEST TERRITORIES

INTRODUCTION

An aerial scintillometer survey was made over Permits
1067, 1068, 1069, 1070, 1071 and 1072 during June and the early part
of July, 1958. The method was based upon work that has been carried
out by various exploration companies.

Lundberg Explorations Limited surveyed areas in
Alberta, British Columbia, Saskatchewan, Quebec, Texas, New
Mexico, Oklahoma and various other parts of the United States.
Lundberg (1) found that radioactive lows generally are obtained over
o0il fields and that these lows are commonly surrounded by radio-
activity slightly higher than normal. He states that variations in
intensity may look rather erratic over broken topography, lakes,
swamps, and river valleys, but that the lows above the oil fields
may, as a rule, still be observed. He claims that his operations
were extended into unknown territory and drill holes were put down
on anomalies which looked promising with the result that new oil
fields were found.

Other workers, for example Williams and Lorenz (2)
do not believe that the measurement of radioactivity is a direct
method of finding oil but state that it is a tool that may be used to

aid in the interpretation of subsurface geology.



In order to test the method under conditions as nearly

like those on the permits as possible, a check was made over the
oil field at Norman Wells. It was found that low readings were ob-
tained over the oil pool and that relatively high readings were re-
corded over parts of the islands and mainland away from the oil
pool. As a general rule, readings were low over the Mackenzie

River itself.
LOCATION

The permits are on the east side and immediately
adjacent to the Peel Plateau Reservation. They are on and near
the Arctic Red River about 100 miles southeast of the village of
Arctic Red River, which is on the Mackenzie River. They are
160 miles northwest of Norman Wells, Northwest Territories, The
Arctic Circle crosses Permit 1070,

Permit 1067 66° 10' North 132 15' West

Permit 1068  66° 20! 132 15
Permit 1069 66 30* 1320 15'
Permit 1070 660 40' 1320 15¢
Permit 1071 66 50! 1320 15!
Permit 1072 66 10' 1320 00!
OWNERSHIP

Permits 1067, 1068, 1069, 1070, 1071, and 1072 are
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. owned by Laburnum Enterprises of 404 - 510 West Hastings Street,

Vancouver, B, C. The acreage is as follows:

1067 - 51, 966
1068 - 51, 626 |
1069 - 51,286
1070 - 50, 946
1071 - 50, 604
1072 - 51, 966

308, 394

ACCESSIBILITY
. Access to the general area is by aircraft throughout

the year ard by river transportation for freight during the summer
months.

Canadian Pacific Airlines operates scheduled {lights
from Edmonton to Aklavik E 3 using C-46's. The distribution of
passengers and air freight to the smaller certres such as Fort
McPherson and Fort Good Hope is by Otter Aircraft. Aircraft
are available for charter at Aklavik. Freight may be shipped by
train during the summer from Edmonton to Waterways, thence by
barge down the Athabaska River, through Lake Athabaska, down
the Slave River and through Great Slave Lake, down the Mackenzie

River, and thence up smaller rivers such as the Arctic Red, Peel,

and other main waterways. Heavy equi may be ported




by ''cat train'" over most of the north country during the winter

months, Plans are being made for several main access roads as

far as the Arctic Ocean in order to assist in the development of
the natural resources of the Yukon and the western part of the

Northwest Territories.
CLIMATE AND VEGETATION

Spring break-up is usually in late May or early June.
Freeze-up occurs between mid September and late October. May,
June and July are the summer months when there is almost con-
tinuous daylight and the weather is pleasantly warm. The sun is
not seen during the months of November, December and January
and during these winter months the temperature may drop to 60
degrees below zero for short periods of time. With lakes, rivers,
swamps and muskeg frozen, transportation is active by '"cat train"
over the many winter roads. It is during this winter season that
most of the drilling rigs will be moved and ground geophysical survey
work done in the search for oil and gas.

Small scattered stands of stunted spruce, poplar, birch
and tamarack grow on this muskeg-covered country. In some
sheltered areas, usually along the banks of streams, the trees may

reach diameters of 12 to 18 inches and heights of 30 to 40 feet,




o PHYSIOGRAPHY

The permits are in the area that is generally re-
ferred to as the Peel Plateau. This consists of many hundreds
of square miles of nearly flat country through which the Pecl and
other large rivers flow to the Mackenzie River and thence to the
Arctic Ocean. Lakes, sloughs, meandering streams and muskeg
cover the land surface. The most prominent physical feature near
the permit area is the Arctic Red River. This large river flows
in a canyon-like valley up to one mile wide 50 to 200 feet helow
the general level of the area. Tributary creeks enter the river
through steeply sloping narrow, deep, V-shaped valleys. Else-

. where throughout the area the creeks are meandering with low banks

which expose bedrock in a few places.

The Richardson Mountains lie to the west and the
Mackenzie Mountains to the south, To the north and east the

mouotonous flat plateau extends to the Mackenzie River.
GEOLOGY

The large basin is underlain by Lower Cretaceous

flat-lying black shale. Unconformably underlying this is Upper
Devonian grey and greer sandstone and shale. The north contact

b the two for i is located about 15 miles north of the

. Arctic Circle, and the south contact about 90 miles southerly in

the foothills of the Mackenzie Mountains. The generalized

is as follaw

. geological column for the




Table of Formations

Eocene Imperfectly consolidated sands, clays, and
conglomerates with lignite. Contain leaf and
_plant fragments.
Erosional Unconformity
Cretaceous East Fork Grey shales
Little
Bear Sandstones and shale with coal
Slater Dark grey to black shales, some siltstones
River and sandstones
Sans Fine-grained sandstone with glauconite;
Sault grey sandy shales. Sandstone and conglomer-
ate at or near base.
Erosional Unconformity
.Upper Green, fine-grained sandstone and
Devonian Imperial shale.
Fort Upper grey shales, thin sandstones, bituminous
Creek shales, coral reef and limestones; lower dark
platy shales
Ramparts Heavy massive limestone at top with or without
coralline beds, limestone interbedded with
shales in middle part; limestone in lower
part.
Silurian or Bear Brecciated dolomi and li gypsum
Devonian rock and anhydrite.
Erosional Disconformity
Silurian Ronning Limestone with chert
groap
Ordovician Argillites and shales
Cambrian Macdougal
group Limestone; greenish, grey, and black shales;
. sandstones, gypsum, etc.
Cambrian Katherine
and/or group Interbedded quartzite and black platy shales.

earlier




Upper Devonian and Lower Cretaceous rocks only,

outcrop on and near the permits area. Continuous ocutcrops of
thin-bedded dark grey to black friable shales outcrop along the
steep high banks of the Arctic Red River and tributary streams.
Sandy layers and ironstone concretions are common throughout

the black shales. Crystals of gypsum and coatings of sulphur

are common on the weathered shale surface. Blocks of shale

up to 1, 000 feet long and 300 feet thick have sloughed off the

nearly vertical banks of the Arctic Red River. One of these is
slowly burning near the south end of the permits area. The

column of smoke rising from it can be seen for miles. It is

not definitely known what is burning in the shale. No coal was
observed in the area, and it is doubtful if there is sufficient
concentration of carbonaceous material to ignite and burn. Itis
possible there is sufficient petroliferous material in the shale to
cause it to ignite by heat generated when the heavy block of rock
sloughed off the side of the valley, and to continue smouldering.
The presence of several large burned out areas along the river
banks is evidence that this phenomenon is common along the banks
of the Arctic Red River., Fossil evidence has established the Lower
Cretaceous age of the black shale. Fossils collected by the writers
were identified by C. R, Stelck as Lower Cretaceous fish bones and
Gastroplites liardense.

Geological mapping along the Arctic Red River shows

the b Lower Cr and the p 1




formation of Upper Devonian age about 15 miles west of Permit 1071,

The base of the Cretaceous has been mapped on the Ontaratue River
about 50 miles to the east. A line joining these two places passes
through the southern part of Permit 1071, suggesting that the northern
part of the permit is underlain by rocks of Upper Devonian age.

The closest outcrop of Upper Devonian rocks was ob-
served by the writers near the headwaters of Tree Creek a short
distance north of Permit 1071, This appears to be Imperial sandstone
and shale. Fine-grained brown to grey-green sandstone is here
interbedded with black, brown-weathering shale. There are fossil~
like, well-defined, elongated, vertical nodules in the sandstone strata.
These are devoid of visible interior structure, but have a rough
striated and ringed marking on the exterior, and C. R. Stelck has
identified them as siphuncle tubes (?). There are also fossils
identified by C. R. Stelck as Mya (7). In the shale there are numerous
hard, fine-grained concretions up to 18 inches in diameter and 6 inches
thick.

Little or no structure is evident throughout the permits
area. The shales are nearly flat, there being no measurable dip at
any one location and no distinctive markers. No shearing or faulting
is evident anywhere in this general locality. Since the Upper Devonian
reaches the surface on all sides of the large area of Lower Cretaceous
shale it is obvious that the major structure is that of a large basin,

The marine Cretaceous sha e is correlated with the Slater
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River fcrmation which overlies the Sans Sault, also of Lower

Cretaceous age. It is not p ible to e the thick of

these formations on the permits, but evidence {from sections

that have been measured in other parts of the country indicates
that there is at least 2,000 feet of Cretaceous rocks in the southern
part of the permits. Thus the average dip throughout the area

covered by the permits is southerly at a very low angle.
EQUIPMENT AND METHODS

Equipment consisted of a very sensitive gamma ray
detector utilizing the scintillation principle, an amplifier, anda
recorder which was used to give a continuous record of all read-
ings along each flight line.

Navigation was by means of mosaics on the scale of
one inch to one mile and standard maps on the scale of one inch to
eight miles. Navigation was greatly simplified because the terrain
is very flat and is crossed by one large river and several smaller
creeks. Also, there are numerous lakes of sufficient size that they
can be recognized at a considerable distance from the aircraft. The
fact that the area had been flown on several previous occasions,
and that much of it had been covered on foot, helped to simplify
navigation. Each time a recognizable feature was crossed a mark
was made on the recorder tape and a note made to identify the

particular landmark,

All of the flying was done between the hours of seven




in the evening and midnight or very early in the morning oo days
when there was little or no wind. These hours were picked be-
cause the air is generally calm and less turbulent at that time.
Thus navigation along a straight line and at a uniform elevation
was much more accurate.

Flight lines were flown in a north-south direction
and spaced one half mile apart.

On the map, each flight is represented by two lines
one of which is straight and the other jagged. The straight l:ae re-
presents the line of flight and the jagged line represents the reading
of the scintillometer in counts per second as recorded on the recorder
tape. The flight line is used as a co-ordinate of 60 counts per second.
If the map is orientated so that the top represents north, the jagged
line is to the right of the flight line where the number of counts per
second is greater than 60 and to the left of the flight line where the
number of counts per second is less than 60.

A second map was constructed by averaging the number
of counts per second over on half mile intervals and then drawing

lines to .present places of equal counts.
INTERPRETATION OF RESULTS

The area covered by the map may be divided roughly
into three parts. The southern part comprising permits 1072, 1067,

and the southwest corner of 1068 is characterized by higa readings.

The central part comprising the greater part of permits 1068, 1069,




. and 1070 is characterized by very low readings. The northern
part, comprising 1071 and the northeast corner of 1070 is char-
acterized by moderately high readings.

A study of the map reveals part of the reason for
these changes. For example, many of the high readings in the
southern part of the area were recorded over the banks of the
Arctic Red River or the short creeks that cascade into the river
from the higher level of the surrounding plains. The river banks
are made up of almost continuous outcrops of Cretaceous shale
and the creeks with their steep V-shaped valleys also have many
exposures of shale, Here there is no overburden to mask the
radioactivity, Characteristically, the recorder showed high
readings when the aircraft approached one of the banks of the
river, then low readings when the aircraft passed over the river
itself, and again high readings over the other bank.

The low readings over the central part of the area
are due in part to muskeg and the numerous lakes which cover bed-
rock and cut off a part of the radioactivity that is evident over the
river banks.

H , these ph do not appear adequate tc

explain all of the anomalies. For example, there are numerous
high readings in the southern part of the area, a few in the south-
central part of Permit 1069, and numerous high readings near the
northern part of the area that are over parts covered by muskeg

and numerous lakes, If the muskeg and lakes completely mask the

.




high readings in one part of the area it is to be expected that they

should completely mask them in all parts, but this is not the case.
Therefore there must be other reasons for the observed pattern.

A study of the regional geology suggests that the contact
between the Devonian and the Lower Cretaceous rocks may be ex-
pected to cross Permit 1071 with a general strike of about 100 or
110 degrees. There are no outcrops on this permit but Devonian
rocks were found a short distance to the north and Cretaceous rocks
are exposed along the banks of small creeks to the south. A test
flight was made along the banks of the Arctic Red River across this
contact, The readings were comparatively iow and uniform over
the Devonian rocks but as the aircraft approached the contact there
was a rather sudden jump in the radioactivity as indicated on the
recorder and the number of counts per second fluctuated much more
than in the first part of the flight. This continued for about seven
miles along the river bank until the aircraft was flying over the
marine shales of the Cretaceous. Here the readings were com-
paratively low and uniform,

A similar type of pattern may be observed over the
northern part of the area covered by this survey. Readings over
Permit 1071 and the northern part of Permit 1070 are relatively
high and the amount of fluctuation is great. Readings over the

southern part of Permit 1070 and over Permit 1069 are lower and

the amount of fluctuation is less. Furthermore, the change from

high readings to low readings takes place along a line that is about

.




parallel to the projected strike of the sediments.

Thus the scintillometer survey provides a check
for the assumption made from geological mapping that the contact
between Devonian and Lower Cretaceous strata crosses Permit
1071 and that the strike is somewhat south of east.

There are two large areas in which low readings
were recorded. One is along the eastern side of Permit 1069 and
the other is at the boundary between Permits 1067 and 1072.

The one on the east side of Permit 1069 is on muskeg
which tends to mask the radioactivity. However, drainage here is
better than in many parts where considerably higher readings were
obtained. It is situated near the divide, some of the small streams
flow to the east into the Ontaratue River, others flow to the west into
the Arctic Red River.

The area of low readings at the boundary between
Permits 1067 and 1072 is perhaps more impressive because it is
surrounded on three sides by relatively high readings. It is
covered by muskeg but has fewer lakes than the areas to the west
and east where much higher readings were obtained. Therefore
it is not possible to account for the low readings on the basis of

masking effect of muskeg alone,

SUMMARY AND CONCLUSIONS

The results of the survey give a good check on the




surface geology. An area of high readings crosses the southwestern

part of Permit 1071 and the northeastern part of Permit 1070, There
are no outcrops here but, by projection, the Sans Sault formation
consisting of interbedded shales, sandstones, and conglomerates
is believed to underlie this area. A check flight along the Arctic
Red River gives a similar pattern over the Sans Sault formation.
Relatively "igh readings in the extreme southwest
corner of Permit 1067 suggest a change from the marine shales of
the Slater River formation to interbedded sandstones and shales of
Upper Cretaceous age.
Two areas of very low readings, one on the eastern
edge of Permit 1069 and the other along the boundary between Permits

It does not seem possible to explain

1067 and 1072, are indicated.
these low rcadings on the basis of the masking effect of the muskeg
alone. Therefore they would appear to be the areas of most interest

from the point of view of finding oil.

L > .
L7l G210 AL
A. G. Pentland

fred R.“Allen

Vancouver, B, C.
September, 1958
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Tormen Walls 1s 13 miles to the southasct .

RIRIBRIP

Permits 10688, 1070 wd 1071 e owned by Laburoms

Eaterprises Ltd,. of 404 - 510 vest Hestings Street, Vamcouver,
B, C.
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ACCRESTELLITY
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In sdditien, all rivers and stremas oi. il'e parmit or within a
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Cambrien reeks have e obserwd and mapped ou the

uPpaT Arctic Mad Rivar, Muvatalr <dver end Imparial Kiver.
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The nmas iam ook vis used U Cano ceolesisii .
descrise the vreccisisd o i i-bedded Aolowd te. e

(ying helow Mtddie coonia eirats emd sbove a iarp tocowlormi.

vt wall-Ledded Silurtan Vimestoma. Ihe Bear tock formaiis. ir

Ported to Le more 'La 20 foat ihick in the Moustai, ‘ier mee

“ere it comytets of brecctated lirestones my dolocdto

beds are - searing. 1ile Gear Rock dolomite. are

nlece.

cenerally the most porou. rocks in the ares excapt where their

posttion 1o sccuploc bp ypuua . woliydrite Seds. TlLay aay be




bighly bitwmtnous,

The liddle Dewarian section eu Memtaln fiver la. reem
dvided tato three perts, the Lower Reparts limactone, (15 tese),
:uma_—uu-(uh).uml"m-w
stene (443 fast). towever, 1 omm proveble thet the eyt
formation 1s meh thimwr 1n the ares covered ly Ge peudic. w
lariery Craek o sectier. 235 feet Shick esmtelas )emees mn dis-
Contimueus brauie of Sroall detritve. Several emall coval eg-
R@stas heve besn wsted mx! the wppe: contast i mavhed by &

thiek Lt of woltd

L 07 Dliuaen me present @ o fresh surfase of limesione el
# dtromg odor of sulphmr md e Stalak found  cunglomerate o
the osl dver cariylw, iemparts fecsile. It La owerladn vy rewt

Tosh shales @y wxiarledn by stlurien linestons.

reer cavouim i unlly divided tnte tur roupe,
e /o6t Crah my. Lparial. The foet Lowsk formetion (i oxpace
S Lhe fesl Mesr from Ui Lowes Canpon ©Y seweral milas
Delov fbs junctlon Wtl Sueks iver. fhe e L. composce of a

irestomo conuleoo ste @k (his Lo oweriaka by olmck Laler s

lirmstine. . el the 0, ihe shaic cntato (mer Limewtin .

e omes UL aataoue.  In the groven (1eld st Sorsas eli.  oe
SOV Tems forvetivc form Clu oil-hearire cuees wih n.
A Rl A Liel (lalé, ibe Ipertal ‘ormet tor

o G aveankiglly ol Cino-grednec et tenss e L ale
P ripe antemoively dlamy (e Petle W dwer shew | omfla

Aol punEll 171 Mlee, Li an lesa ueppe. |1 the uppar pert

3 the AFELAc Sed ddver an Lhe Cea! Asver.




The Creteceous overlies the oldar beds unconforaebly
1n the torman telle sres, end the erosicn interval (e very marked.
1o places Loth the Lmperia’ wad Furt Cresk formations heve been
wvded and the Crofaceous strata are in comtast with “iddle
Vevonian |imestons. Tame divides the Cretacecus !wic four parts,
the Sans Sault group, Sister River forwstiem, Lii(le iear forue-

tion, ma Keet Fork formetion. The Sans Sault group (s definac

a5 Seing cowpceed lally cf sioles amd of merin:
oriiin and facludas all Lower Cretacesus strata from the base up
o tue £irst or lowsst bentomite beds. The Slacer River foimation
overlies ins Sans Sault snd 1s composed of thin-sedded, black,
‘riatc whaie: vith rumerous irvnstome concreiiame. Typleally,

it contaius wamy thin bends of ventouitc 1/3 o | inc. chdck. The

Little Sear forwatior cousists of wone

sandy shalas, end coal sesms. The Rast rork forua ion Jiiectly
overlics the sandwton: serias and consists of well-bedied, ray,
conchoidal and plaetic warine stale. It Les not bem 1 oogalesd

a0t of Movaes alle.

e e et tom
outerop o od nemr e ace L0%E, TN et WL ok oue et
Vidsl separaiod locs 1o L. Lo the viee @boot 1T rlos, aloes
he wrcife dad Uver, Loweier, LLeIv,s a7 mamerOl

Uleex, " ia i, paorly scratified Lovar Lataceod s

cmonly contadn {v.ratone comereticos wifch sted out e




CABLE OF FOQATIONG

Iiperfectly conselidated sands, clays, and
onglomerates vith lignite. “owtaii leef mui

Erosiena) Uncenfor: ity
Sest Pork Gty shales
Little
lear  Sandstemes and shaie witb coal
Slater Der% grey to bleck shales, sme siltstona:
Mve: e sendstounes
Sans Tine-graiced samdstoms wii. .imsconite;
Sault  jrey sandy shales. Sardsione md com lonerste
st grncsrbese.

Erostonsl Lnconforwdty

reen, Fl ~-yiained sandstone and
1

shales, toin smdetoier, sltuntaous
18l reat and liestons: love:r der.

Umestone <t top vith o withoot
ods, 1lmst o intes wedast with
dddla part Ui et Lo iower

11 wstone., Lypeus




tha nearly vertical river bamks snd accummlete in the talus et

the bass of the auters,

Fosstl fragments oro sswetimes pree-
ot in the consretioms. A fev trenstens bamis and smly Lapers
e interbodded with the chales. There 1s o sufficiantly %igh
culphur content (a the sheles to give a datestable oder de the
warthered eutavaps 1n hot westher. Niner gypowm cesurs eu
many cuterups as thin layers of (ime exystals.

Sloughing 1s esmmon slong the river bamks whete large
blesks of shale, wp to ', .00 fest in leamgth end 200 te 300
fost wide, heve slid dowa fies chove. The beds are gemerally
tiltad and 10 some plr & broken snd erwmpled. 4 featurs of
cspatidershls intarest wes sbearved on the 5ewth bamk of the main

Tiver sheut fiftess miles sowth of the propesty.

e the siale
(v mperantly on fire, throwing wp ¢ large columm of mmsue Lhat
can e sesn frow a cowsidereble distemse from an aireraft. It

Lot ows et 15 belng conewmed. Mo ceal sesm were ob-
secved (a my of the cuterops mmd it vesms doubtful that a suf-
flclent eemcentretion of carbonsacis meterisl ic present in the
shale (o burn. [t seams more prebabis thet o coneentration of o
Potruloss preduct or suidur e being bufmes. A etremg odov of
suiphur dlowide 15 /iesenk but (his could bs due to the mmall
warunt of sulpus (rot s presmt in meet of the owtcrons. Tils
Urpe of firs appesrs (o have bum fairly commsa sleas the hamk.
{the 1iver. 4 mmber of places were obsnrved where ths ehale
had besn burmed o & red coler et variews ehades of frey. “ochiug
was observed that weuld give s daitaite clue to the type of asterisl

that vas Werned ia these places.




™ the bacls of feestl avidemee the sbale. have beem

aselgned te the l.ower Cretaserus. €. & stelek (8) identifted
Losedl. nll-tdiylh‘ﬂlu-auﬂuvmhull"-
Lover Creteses.: flsh boue: e Gestrsmliten Mamdsnes.
m-.-m—thl-ﬁl‘-“w
mumu-m&-h.mmlh—.—x
thees ani a helf miles nerth of the svuth boundary of pemett 1071.
Thers arv oo utarepc of Muperial samdstems or shale em the
rowmd |
posmit 1071, amer the hesdveters of Tres Creek, an cwtirop wau

.nm-‘h-ﬁ%m‘.—lmu

obuerved mnd mappes by the wriiers. Il Lo compesed ol immew-
vodded ammdstons asd ehals. The sexistons Ls fime-.rsined amd
- oumdad grey vith fime hlack bumdieg. In (¢ me £ossilised
“iptumciz tubse (1) mx! e (') Lsemtified by C. &. Btoics (8)
T iptmmels tube. (1) ere ahout the dse of e cew'. lore-
trar, o) wertical, caghly ringsd end marked vilh fine Linec
w arfase, but iiwst intormel sCructuwre. The imtaer-
resion shale L iewn o grey, bodded, trisble, s soft.
Tt . marw bros uerd cancret loms @ Lo 1A Lches Lo
dlmmater @mw 6 luches tidok I jenersl thewo recks are siuflaer
Che Lamurial  aoivc e mul shalo euterupphn to the wasi

o Areti. te ave. . Ot A rwe  reek. wnlike el smdiee

T bendt o lae out!, f le part typically ovowiam

LA T AU

[ 1s o€ preatble to worh »a detalled o€ nucturs for

the ares coversd by €ha pemmii. because of the lack of skerope.




To the weel an. south thare ars memrly comtimseus outerop. for
ore humired miles siong the Aretlc Ked diver whers the strata
are [lat-lylog end rarely bhave itps that ere measuresble  No
faults have been ebesrved i: this locality.

The permit: lie in o large sedimemtary bastn. ihe

Lretasesus

Uevoutan ooutact crosses the ssuthern pert of Permdt
107! end extemsive oucerepe of marime Cretasecus shale have
been mapped alomg the Arctic led River sbout tes wiles south of

Fermit 0698 Therefere, a lew dip to the seuth {s Lndifcased.

NCOMGHIC POSSIMILITIES

In the paruits e-es thers 1s no evidemce of foldink
In the empos.res of Lowar retaceous shales. Simce an erosional
aconformity exisls between (he Cretacesus amd underlyiay formatiom,
iowaver, thare agy be ‘olds presemt {n the Devonies md older
foraation: umderlying the propert several loricoms in the
sevoulen and Sliurian strmia ere Lighly favorable for the ac-

cwmiiation of o1l and . ana (L 1. possible that below the

appln. of biack .ialec, ofl and yas sccumulations may exat.

tts evidert, tlarefors, that the ares varcamts futther f.
rautt jat ton

Slne. el wory Lot sracticebic ring tie

Chat @ airborne Lciotillomet o

Crvey be conducto. e Lerat. 10698, 1070, end 1 71

X

‘ancouver, i B Fifred & Hlen
Joly, 1758
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