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PRELIMINARY GEOLOGICAL REPORT AND PHOTOGEOLOGICAL_ STUDY

SULPHUR PROSPECTING PERMITS NOS. 138 TO 142

NORTHERN ALBERTA

INTRODUCTION

This report has been prepared at the request of Mr. Robert Sparrow,
acting for Montclair Oil Ltd., hereinafter referred to as tHe "Company.'" The

réqﬁest made was for a photogeological analysis of the Company's Sulphur Pros-

pecting Permits Nos. 138 to 142, inclusive, integrated with other available

geoiogical information. A éketch mab, Figure 1, shows the geﬁeral geoiogical
sétting of the Company permits aﬁd their :elationship.to knownAsulphur occurrénces
in the area. Figure 2 presents the'results of the'study on a photogeological
woséic. |

The immediate objective of this photOgéological study was to identify
from the'étﬁdy 6f_aeria1 photogrééhs thése areas that, from our present knowledge,
would be the most fayouréble from the standpoint of the occurrence of sulphur.
Such areas could then be ekamined-in the field to determing the pfesence or absence
of sulphur. |

"The five Sulphur Prospecting Permits involved in this report fotal

approximately 99,200 acres.
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BEDROCK GEQLOGY AND TOPOGRAPHY

ﬁosﬁ of fﬁe area of the Pe;mits concerned is located wi;ﬁin the area.
underlﬁin by Paleozoic (Devonian) rbcks, although the-Mesozoic-Paleozoic boundéry
passes from the northwest to the. southeast corner of Sulphur Prospécting Permit No.
138, thus placing the entire soﬁthwest_half of tﬁe Permit in the Mesozoic. From
the stahapoint of the regional occurrence'of sulphur, therefore, these Permits are
relatively well located (see Figure 1).

The Cretaceous rocks consist of shales, sandy shales and sandstones. The
underlyiﬁg Devonian rocks consist of limestones,>dolomites, shales and evaporites.
Outcfops of bedrock are sparse. Cretaceous rocks are poorly consolidated and bent-
onitic in character. Slumping is‘commonlin these sediments along the steeper slopes
and stream cuts. Thé Devoﬁian limestones and dolomites, beneath the unconformity
present a relatively uniférm surface, being competent a;d; therefére, resistant to
nérmal erosion. |

The bedrock in the general area, whether_of“Devonian or Cretaceous age,
is over1ain by é variable thickness of giacial till, glacio-lacustrine-and recent
deposits.

Tﬁe genergl topography of the area has not been altered significantly by
glaciation. large topographic features, such as the nearby Caribou Mountains,
represent pre-élacial erosional remnants risiﬁg abruptly from 1,000 feet to 2,000
feet above the sufrounding lowlands.‘ - ‘

The generai area of the,Permit; is situated in broad lowlands with very
littlevtopogfaphic relief, althbugh Sulphur Prospecting Permit No. 138 is located

at the base of the Caribou Mountains, on the northern flank.
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MODE OF OCCURRENCE AND RELATIONSHIP OF SULPHUR TO GENERAL GEOLOGY

Within the general areaAof intergsﬁ; the principal bedrock formations are
of Cretace&ﬁs age, but, tovthe north and noftheast, erosion'has sgripped off the
Cretaceous bedslexposing older Devonian rocks. Thé'Devonian, as well as'oVerlying
Cretaceous rocks, are generally inclined gently westward into the Alberta Syﬁcline_
so that progressively younger rocks of boﬁh'Paleozoic andee;ozoic ages arevéresent
in that direcﬁion.‘-Thg geological setfing is quite similar to that which'e#iSts in
the Fort Vermilion érea where the sulphur play originated.

Surface outcrops of both Paleozoic and‘Cretaceous,age are widespread yut
not numerous. No outcroppiﬁg bedrock is evident from the photos within the Permit
area. Oﬁtcrops ﬁa&, however, be present;v The number ofvfaults and fracture lines
indicates that the bédrock is in many blaces at or near ;he surface.

The bedrock, whéthervof Devonian or Cretaceoué age, is overlain by a
variable thickness of glacial and related sediments; The thickness of the glacial

bedsbvaries.f;om zero to several hundred feet. The'thickﬁess is generally at a
miﬁimum in those areas where river valleys are deeply incised and greatest in the
hilly portions of the area.

It is, at this time, not clear as to what extent the sulphur is developed‘

in surficial deposits and to what extent it is present within the stratified

deposits of the Cretaceous and/or Devonian, but it is believed thét both modes of
occurrence may exist. The most‘1ike1y»cdmmeréialbdeposits are, however, surficial.
Sulphur occurrences in the general region may be broken into three
groups, as follows: |
1. A In muskeg or other poorly diained lacustrine or "“dried
lacustrine'" areas. The most important known apparent example
of this type is the Sulphur Prospecting Permit No. 8 discovery

occurrence..
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_economic importance and should be given very detailed attention as the present
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2. ' Deposits of elemental sulphur in connection with actiﬁé
springs with or without'associa:ed gas. One such occurrence
involved gas which was, at least in part, combustiblé.

3. Crétaceous'shales in the area ffequéﬁﬁly contain finely
"disseminated sulphur.. Although we know of no reported con-
centrations of significant size from the Cretaéeous, the
possibility df such ecopomic occurrences caﬁnot be entirely

eliminated.

In many parts of the general area, burnt shalés have also been reported.
These usually'appear to be éssociatedeith :eceﬁt slump, possibly because the
slumping bringé the combustible material, which,may include sulphur, in contact
with the surface. The original cause of thevcombﬁstionui;, at this time, purely
cdnjeétural, but lightning causing forest fires is the most likely source.

We are not prepared, at this time, to enter into détailed discussions'of
theories of origin because of the large number of presently uncertain factors in
this new area. Studies in the areéiare, however, iikely to yield substantial in-
formation over tﬂe'coming field season. Méanwhile,.theories of origin from Pale-
ozoic connate ﬁategé, or from bedded Devonian and other gypsum and anhydrite
deposits, are of principal interest.

The manper of occurrencé'of sulphur deposits will determiné whether they
can be mined at the surface by stripping, or from deeper strata by fﬁe Frasch
process. A » | |

Solution of many of the questions of origin and occurrences is of prime

permit areas are evaluated.
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ﬂeanwhile, it is of general interest to the overall sulphur nroblem in
this region that continuous flowing sulphur springs haveabeen known in the area for
nearly 200 years and that such springs are still known along a broad area along the
Mesozoit-Paleozoic surface geological contact, that extends from Western Sask-
atchewan, through the McMurray Oil Sands area, and across the present_region of
sulphur permits into the southern part of the Northuest Territories near Pine Point
and westward along the Liard River.\ It is of further nossibie significance that
there appears.to be a-genetic.relationship between these sulphur occurrences and_
the McMurray oil, which has a four percent to five percent sulphur content. in‘
addition to this, there is considerable free sulphur associated with the McMurray
sands both within and outside of the oil saturated area.» As a measure of the
amount of sulphur already known to have been deposited, probably from the same type
of connate waters that can ‘be expected to have dep051ted the sulphur under study,
we might refer to the "reserve" of the sulphur in the McMurray Oil Sands., Most
recent estimates indicatevthat there is over 600 million barrels of MCMurray oil-in-
plece in the Oii Sands. This eil contains four percent to five percent sulphur
(close to'saturated) weighing approximately eight to ten billion long tons.

The above;and other evidence available would indicate that what is needed
to prdduce an economic sulphur deposit in this area is\a fayqurable combination of
faults and fraetures for sulphate spring exits, sulphur supply in the connate waters| '
and poorly drained 1acustr1ne or other flat basin areas 1mmed1ate1y adJacent to the
spring exits., All these 1ndiv1dua1 circumstances are known to exist. Under the
proper combination of circumstances, there is no definite limit to the amount of
sulphur that could be formed. Whether or not, or where, commercial deposits are

present remains to be seen.
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- SURFICIAL GEOLOGY IN RELATION TO SULPHUR OCCURRENCE

The surficial geology of the area is of particular interest to the sub-
Ject of‘p0551b1e economic occurrences of sulphur because of the probability that
any ecoﬁomié’deposits in'this area are in surficial deposits.

The last glacier to cover tHe sub ject area was of Wisconsin age. Dating
by 'carbon 14' method indicates that this"advancement oyer the region occdrred over
31,000 years ego. Ice flow features on the Glacial Map of Canada indicate.thar
this glacier came froﬁ an area west of Hudson Bay. The thickness of the glecier is
estimated to have been approximately 5,000 feet (Bayrock, 1960)(1) snd the average
direction of flow in the subject areavwas to the~west-soutﬁwest.

The aBsence of terminal moraines and other ice marginal features indi-
cates that the retreat ef.the glacier was mainly by rapid stagnation. vDead-ice
moraine forms the surfacevor underlies lacustrine deposrss over much of the area.

As;the glacier retreated, the lowland to the northwest was blocked by ice
‘and meltwaters and could not drain freely. Extensive proglacial and seper-glacial
lakes were formed, resulting in thé'deposition of glacio-}acustrine-deposits which
vary in tﬁickness frem a few inches to 50 feet.

Several periods of still;stand of one of these Pleistocene lakes are sug~
gested by R.S. Taylor (1960) from mapped.deposits.in the Peace River'Valley. ‘Three
ierge areas of sandy aecolian and alluvial material adjacent to the modern Peace
Rlver at e1evat1ons of approximately 1,400 feet, 1, 100 feet and 900 feet above sea-
level, ere 1nterpreted as deltas that have been partly reworked into dunes by wrnd
eesiOn. The lowest occurring, and by far ‘the largest, of these sandy deposits rs |
in the subjeet area. .it comﬁehces on the west side of the mapped area, near

Vermilion Chutes, and extends to the northeast adjacent to the Peace River. It

(1) Names and dates in brackets are referred to in the Bibliography at the
end of this report.

J. C. SPROULE AND ASSOCIATES LrD. ——



also covers most of the area south of the Peace River with the exception of some of
the areas of higher ground. The eastern limits extend beygnd the mapped area.
 Present-day drainage was established soon after the lakes were drained

and COnformS'generaliy to preglécial.lowlands.

PHOTOGEOLOGICAL STUDY

WITH RECOMMENDATIONS FOR FIELD EVALUATION

.  Sulphur Prospecting Permit No. 133

The surface of the subject Permit is inclined gently to the northeast
with the exception of two noftﬁwest-trending regional'depressional'features within -
which the principal areas of interest are located. Glaciél till appears to cover a
large part of.the areé. Nﬁmerous smﬁll intermittent triﬁuta%y streams, cutting
into the unc?nsolidated sufface deposits, drain the area to the northeast where
they interéect larger streams flowing in a general southeagterly direction. Forest
cover throuohout the Permit area is very light and is confined to the vicinity of
' dralnage channels and to slight tOpooraphic highs.,

Photo allgnments, interpreted to indicate bedrock faulting or fracturing
are the dominant structural features in the study area. A general northwest- 
southeast, fractured trend is present here. Qeveloped along this fracture trend in
the southwest and'northea5t>parts,ofnthe Permii éfea are two depressional features
which are currently inhabited by muskeg énd a series of smgll lakes. From our
present knoﬁledge; we believe ﬁhat these areas are the most favourable for the
occurrence of gulpﬁur and that such‘depbsits are likely to be at or near the

surface.”

J. C. SPROULE AND ASSOCIATES LTD.——




is of some importance here in that they may be fed by springs. The entire tArea 1°

"being interrupted only by a series of sluggish drainage channeIS'flowing to the
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The following areas of special interest within Sulphur Prospecting Permit
No. 138 are recommended for fie1d examination.n
" YArea 1' is drained to the southeast but local undrained portiéns appear

to exist. The line of small lakes occurring along the fracture (and fault?) trend.

feature should be checked with special atfention given'rd the three muSkeg areas
away from the main drainage channel.

'Area 2' is a large, poorly drained depressional srea in the northeastern
corner of rhis Permit. >Fractures and/or faults are also well develqped in this
erea.-

The region between the two regional trends appearsktoo well dréined to:be

of much interest,'at this time.

Sulphur Prospecting Permits Nos. 139 to 142

This group of four Sulphur Prospecting Pemits is characterized by nearly

level to depressional topography. Muskeg inhabits a major portion of the area,

northeest. Major drainage of the general area is by'way of'ehe Whitesand River,
which flows north te Buffalo Lake.

A number of small lakes occur within the boundaries of these‘Permits, but
generally eway from drainage channeis. In most all cases, these lakes appear to
drain into the channels and there is little ev1dence of surface runaoff feeding into
the lakes in appreciable amountsa‘,It is possible that these bodies of water are, in
part ar least, due to éhe accunulation of spring flows. |

"Photo alignments, interpreted to indicate bedrock faultlng or fracturin
are the dominant structural features in the area. The. general direction of this

fracture trend is northeast-southwest, which essentially parallels the Pine Point-

J. C. SPROULE AND ASSOCIATES LrD. ——
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Hay River;Rainbow, etc. tectonic trend just to the norfhwest; Along this latter.
mentioned tectonic trend, in the ﬁprthwest Ierritories, the Pine Point leaa-zinc
deposits occur. The implication iéuthat mineral-bearing solutioﬁs-are ébntrolled
by largé fault and/or fracture systems and that these soluti&ﬁs_are capable of
transporting, and ﬁéder certain conditions, dépoéiting enormous quantitieg of
minerals. |

| ‘The following areas of special.interest withiﬁ Sulphur Prospécting Permits
Nos. 139 through 142 are reéommended for.fiéld exémination..

TArea 3' is located in the extreme southeaétgrn corner of Sulphur Pros-
pecting Pefmit No. 139. A number of smali lakes occur in a AepreSSion that appears
to have been inhabited by a larger lake ét one time. It ié recommended tﬁat‘chis
area be examined for évidence of sulphur in the lake bdtfoms and in lacustrine
dgpoéits in the immediate Qicinity. Special attention gﬁculd be given the south-
west;trending fracture zones passing througﬁ the area. |

tArea 41 in the southeastern portion of Sulphur ProspgctingvPermit No.
135; can be deséribed as being similar to 'Area 3' and should be field checked.

The mottléd appeérapce of this feature on the mosaic is indicative of a "d?ied up"
vegetation-filled lake. If any evidence of sulphur is encountered here, then fhose'
muskeg areas to the northeast and on the south side of the Whitesand River, should
also_bg examiﬁed.

'Area 5i isvlocated just soﬁthéast of tﬁe Whitesand River in Sulphur Proé-
pecting Permit No. 141. This oQal-shéped feature ;esembleé a fillednih lake bed.
The material on the surface appéars to bg.alluvium, which suppofts_some scattered

vegetation. Field checking of this area should include some augering through the

alluvial material.

J..C. SPROULE AND ASSOCIATES LD, ——
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;Area 6' is in the northern and central portions of Sulphur Prospecﬁing
| Permit No. 140, Of interest héré are several alignments,of small lakes along frac-
ture zoﬁes. A reconnaissance of this area should be made to determine if these
lakes are related to spring flows. If springs are presenﬁ, then addi;ional work,
‘including augering along fault trends, is recommended.

tArea 7' is located in thé nortﬁwéstérn_corner.of Shlphur Prospegting
Permit No. 142. Oﬁ the photographs, this_aﬁpears to be an area of springs that
drain into a nearby stream. ' | |

Inraddition to the above areas of principal interest, man& othér muskeg
and lﬁcustrine features shown on the photomosaic should also be checked on the
ground.

Thelsubject'Permits.have an extensive covef ofiﬁuskeg makihg local afea;
of interest somewhat more'diffigult to determine, howevér, a good fracture system
ig indicated:by the étrong photo alignments, and reasonably'good evidence suggests
the presence of springs. .Although currently flowing sulphur spfings_are not
maﬁdatory for the presence of sulphur in'én'area, it is believed that they are

reliable "shows" or indicators of possible deposits of this mineral.

CONCLUSIONS ANb RECOMYENDATIONS

?rom our overall sulphur studies in the general area, we conclude thatl
;he most likely sources of.commerciai Sulphur are surficial deposits.’

We also conclude from our régional studies of the sulphur prospects of the
subject a;éa that surficial deposits of gulphur are likely to occur in muskegs,
lakes or-in abaﬁdqned lacustrine depresgions,.with particular reference to such
areas that are élong pr'adjacent to fractures and/or faults responsible for sulphate

water springs.
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We have determined‘that_a number of such'features‘show well on the air
photogr;phs and these areas have been outlined én the.aégompanying Figu;e 2, a
photogéological mosaic and Figure 1,‘a fegional geological m#p.

- In view of the above, it is recommended that a.fieid check of>representa-
tive localitiés within the subject Permits be made by a helicopter-bo;ne‘geoiogical
creﬁ. This crew should be prepared to coﬁduct spot-sampiing‘trenching and/or auger
testing as the oﬁcasion demands. ‘Wevare, howevér; not yetvprepared'to recommend
that the Compény conduct the full detailed field geological survey described in our
letter'of February 6th,” It is proposéd rather that the Company authorize the
preliminary field check referred to above at a total cost of $750 per permit for
eacH'of the five permits. The result;mof that preliminary field work will then
inform the Company a; to whether or not a full-scale fieid‘operation should be
pxbéeeded with. if the preliminary results do not indicate that further work
should be done, it would tﬁen be recommended that the Cohpany.apply immediately for
return of their $2,500 deposit in each of the Permits fér which abﬁndonment is |
indicatedf |

This répqrt has been prepared fofvthe exclusive usé 6f:Mbntglair 0il Ltd.,
and is not tq»be rebroduced in whole or in part in any form without‘the written

permission of J.C. Sproule and Associates Ltd.

V.A. Farley , /7

J.C. Sproule,

1009 Fourth Avenue S.W.,
Calgary 2, Alberta.

June 29, 1968.
VAF:JCS:1d1

J. C. SPROULE AND ASSOCIATES LTD. ——




- 12 -

‘BIBLIOGRAPHY

of Map Sheets 84-J, 84-K and 84-L;

Soil Surv. Rept. 60-1, pp. 43-49.

. Bayrock, L. A. (1960); Appendix, Surficial geology in Exploratory Soil Survey

Res. Coun.'Alberta, Prelim.

Taylor, R. S. (1960); Some Pleistocene Lakes of Northern Alberta and Adjacent

Areas (Revised), Journal of the Alberta Society of Petroleum

_Gedlogists, Vol. 8, No. 6, pp. 167-177.

Sproule, J. C. (1951); The McMurray Formation in its Relation to 0il Occurrence.

Proceedings Athabasca 0il Sands Conference. 0il Sands Project,

Govermment of Alberta.

J. C. SPROULE AND ASSOCIATES LTD. —



R.I0 W5

Z(j";;ége

R

LEGEND

SURFICIAL DEPOSITS
Alluvium
[SE ] Muskeg

BEDROCK FORMATIONS
[k ] Cretaceous (Undifferentiated)
G e Devonian (Undifferentiated)
PHOTOGEOLOGICAL SYMBOLS
s [ S 0 Approximate erosional edge of Cretaceous
Alignment interpreted fo Indicate
faulting or fracturing in bedrock
AREA |,2 etc. Areas of interest discussed in report
(2] Sulphur prospecting permit outline

E

|

LR & R N

.

REPRODUCTION OF THIS ILLUSTRATION,OR ANY OF THE INFORMATION ON IT, IN ANY FORM
IS PROHIBITED WITHOUT THE WRITTEN AUTHORITY OF J.C.SPROULE AND ASSOCIATES LTD.

114° 00"

PHOTOGEOLOGICAL MOSAIC
SULPHUR PROSPECTING PERMIT

Nos.138, 139-142

WHITESAND RIVER AREA
ALBERTA

PREPARED FOR

MONTCLAIR QIL LT

APPROXIMATE SCALE IN MILES

THIS IS A SEMICONTROLLED MAP-MOSAIC AND SHOULD
NOT BE MISTAKEN FOR AN ACCURATE GEOGRAPHIC BASE

J.C. SPROULE AND ASSOCIATES LTD. CALGARY, ALBERTA

JUNE 1968

[Q6%0i20

FIGURE



SULPHUR PROSPECTING PERMIT No. |38

MONTCLAIR OIL LTD.,
5th. FLOOR, 640— 8th. AVENUE SW,
CALGARY, ALBERTA.

¥ L)

I |

I I

I ﬂ DATE OF ISSUE — JANUARY 30, 196'8
I II AREA— 19,840 ACRES.

I I

R.2" 2.1 W. 5 M.



SULPHUR PROSPECTING PERMIT No. 139

‘MONTCLAIR OIL LTD,,
Sth. FLOOR, 640 —8th. AVENUE SW,
CALGARY, ALBERTA.

DATE OF
AREA-—-

ALBERTA — NORTH WEST TERRITORIES BOUNDARY

NS E WEAEE . WA UlEEEE w

ISSUE - JANUARY 30, 1968
19,840 ACRES.

R.9 w. .5 m.

TP 125

Suo/ 13
v/

TP. 124



SULPHUR PROSPECTING PERMIT No. 140

OUND.

MONTCLAIR OIL LTD.,
5th. FLOOR,640—81th. AVENUE SW.,
CALGARY, ALBERTA.

DATE OF ISSUE— JANUARY 30, 1968
AREA— {9,840 ACRES.

ARY

R

.10 R 9 w.5 M.

TP. 126

g‘/o//j
=y

TP. 125



.SULPHUR PROSPECTING PERMIT No. 14l

MONTCLAIR OIL LTD.,
5th FLOOR , 640 — 8th AVENUE S.W.,
CALGARY , ALBERTA

DATE OF ISSUE — JANUARY 30, 1968
AREA — 19,840 ACRES

R.9 wW.5 m.

TP. 126

Q%@/B
M .

TP. 125



SULPHUR PROSPECTING PERMIT No. 142

MONTCLAIR OIL LTD.,
5th FLOOR, 640 — 8th AVENUE S.W.,
CALGARY , ALBERTA

||
|
I
: s o s e s, e
|

ALBERTA — NORTH WEST TERRITORIES BOUNDARY
S el

R. 1 R.1I0 w.5 M.

540/3
]
TP. 126

TP. 125



	MAR_19680120.pdf

