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- -PHOTOGEOQLOGICAL STUDY

- SULPHUR PROSPECTING PERMIT MO, 13

NORTHERN ALBERTA

INTRODUCTION
This report has been preparad at the request of Mr. J.E. Cleveland

acting for Ortega Minerals Ltd., hereinafter referred to as the "Company." The

request made was for a“photogeological analysis of the Company's Sulphur Pros-
pecting Permit No.»ij, in;egraﬁed with other available geological information.
A map of Néréh-Central Alberta, Figure.l; shows the general geoiogieai setting of
'the‘Company Pgrmit andkits ;eiatiOnship to other sulphur permits in the a:éa.
s . ~ | Figure 2 represents the results oﬁ this preliminary study on a photogeological
- . o mosaic.. | | | |

The immediate objéctive of thié photoggological study was ﬁo.identiff
frém the study of aerial photographs those areas that, from ouf present knowledge,
”would be the most favourable fof the oﬁqurrence_of sﬁlﬁhur. Suéh areas_éould thenv
Se exanined in the field to de;erminevthe‘presence>0ria$seﬁce of suiphur;

"Sulphﬁr Prospecting Permit No. 13 includes approximately 19,840 acres.

J. C. SPROULE AND ASSOCIATES LD, —
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BEDROCK GEOLCGY AND TOPOGRAPHY

Selphur Preseecting Permit No. 13 is located app;oximately 25 miles
nerthwnSC of Fort Vermilibn  in the general efea underlain by Cretaceoes.beds.
Dlscontlnuoue outerops of dark grey Cretaceous shales and thin 1ronstoee beds are
exposed in the walls of the Ponton River valley which crosses the subgect Permit

s

from north to south. An earlier visit to this area_érior to conducting the
present photogeological study éisclo;ed coatings of'yeilow‘limonite‘onleahy ofj
.the shale outcrops. Except in the-ﬁain stream valieys,‘the bedrock is generaliy
masked by glacio-lacustrine sediments.

With the exception of the area immedietely adjacent to ehe Ponton River,'
’the Permit is characterized by gently.sloping’to slightly depressional topography,

with surface elevatlons ranOinp from around 1,700 feet in the northern por*ion to

1,300 feet in the southern portion. Drainage of the area is to the south, but it

is somewhat 1mperfect and closed basinal features contalnlno musano ‘and a11Lv1Lw

are present,

J. C. SPROULE AND AssoCIATES LTD. ——
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MODE OF OCCURRENCE AND RELATIONSHIP OF SULPHUR TO GENERAL GEOLOGY :

Within the. geﬁeral area of interest in, which sulphur'prospecting permits
havéfbeeh issued (Figure 1), tha prlnclpa‘ bedrock formations are of Cr -etaceous
age, but, to the north and no:theast, erosion has-st:ipped off the Cretaceous beds

_exposing older Devonian rocks. ‘The Devonian, as well as overlying Cretaceous
ps

rocks, are generally lnclined gently westward. into the Alberta Syncllne 50 that
progre551ve1y yOLnoer LoCks of both Pa1e0201c aﬁd Hosovoic ages are presant in
that direction. | o " |

.The bedrocu, whether of bevonian.or Cretécéoﬁ§;;292 is overléin by 2
' variabié thickness of glaciél.and reiateo sediments. The thickness‘0f>tﬁese
overlylno sadlments is oencral Ly at ; mlnimtm in those areas where ri#er valley§
are déeply incised and greatest in the hilly portions of the area.

The surficial geology of the area is of pérticulaf interest to the

'EsﬁojébtTof'ﬁossiolé”economic odturréncé§:of'éulphuf'pecéhse_ofythe probability
that any economic deposits iﬁ this area are 1& surficial deposits.

The last- °1ac1et to covet thn subject area was of Wlsconsxo age.
Datmo by 'carbon 14 method ind1cat°s that thie advancement over the region
occurred over 31,000 years ago. Ice flow features on the Glacial Mep oE»Qonada
‘indioate.that this glacier came from an aréa_west of Hudsoﬁ Bay. 'The‘thickness
of the glacier is estimated to have been apptoxlmately 5,000 feet and the average
. direction of flow in the subject arez was to the west- southwest.

The general absenco of terminal moraines and other ice matglnal features
indlcates that the Tet eat of the gtac*er was rainly by rapid staonatlon. Dead-_

ice moralne forms the surface or under‘les lacustrlne dep051ts over nuch of the

regional area. - , LT ol

J. C. SPROULE AND ASSOCIATES LTD. —
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with the surface. The'érioin.of the combustion is, éﬁ:thisrtime, pureij.éoﬁ-
je@tural, buﬁ lightning produced forgét fires are the most likely caéée,i

We are not prepared at this timé to enteriinto detéiied di;cusgioﬁs
of theories of origin‘because of the large ﬁuﬁbef of presently unéertain factors
in this new area. Studies iﬁ the area aré,‘however,llikely to yielﬁ substaﬁtial
inforrmation over the coming field season. 'Meanwhile; theories of ofigin from

Paleczoic connate waters or from bedded Devonian and other gypsum and amhydrite

deposits are of principal interest.

The manner of occurrence of sulphur deposits will determine whether

they can be mined at the surface by stripping or from deeper strata by the Frasch

process.

‘

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

econdmic important and should be given very detailed attention as the present

permit areas are evaluated.

Meanwhile, it is of genera1>interest to the overall sulphur.problem
in this region that continuous flewing sulphur sPrihgs have been known in the
afea for nearly 200 years and that such springs are still known along a broad
area along the Mesozoic-Paleozoic sﬁrface geologicél céntact that ektends‘ffom
Western Saskatchewan, through the Mcllurray oil sands area, and across the present .
;eéién of sulphur permits into the southern ?art of the Northwest Tefritories'
Aear Piﬁe Point and westward along the Liard River. It is of further pﬁssible
significance that there appears to be a genetic relétiqnship between these sulphur

occurrences and the McHurray oil, which has a four to five percent sulphur content.

.
[y

In addition to this, there is considerable free sulphur associated with the
McMurray oil sands, both within and outside of ithe oil saturated area. A4s 2

measure of the amount of sulphur already known to have been deposited, probably

J. C. SPROULE AND Assocx.m-:s LD —
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from the same type of connate waters that can be expected to have deposited the

“sulphur under study, we might refer to the "reserve" of the sulphur in the

McMurray oil sands. ‘Most recent estimates indicate that there is over 600

billion barrels of oil-ih-place.in the Mgﬂurray’oil'sands. This oil contains

s
4

tons.

The above and other evidence available would indicate that_what is

Co-

needed to produée‘an_economic sulphur deposit in this area is a favourable
combination of faults and fractures for sulphate spring exits, sulphur suppiy

in the connate waters and poorly drained lacustrine or other flat basin areas

immediately ddjacent to the spring exits. -All these individual 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 mnot,

or where, commercial deposits are present renains to be seen.

. s

four to five percent of sulphur weighing approxiﬁateiy eight to ten billion long

J. C. SPROULE AND ASSOCIATES LTD ——
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PHOTOGEOLOGICAL STUDY

WITH RECOIMENDATIONS FOR FIELD EVALUATION
'StrOngvphoto-alignments, interpreted-as'bedrock faulting'of_frécturing
are numerousvwithiﬁ the stﬁdy aresa, but assume'nq recognizable trend. Catchment
bésins, %hen associated-vith or developed élong fault or frécturevzones, are

considered to be prospective for sulphur. The following areas are believed to be

included in this categofy and are recomnended for field evaluation.

VArea 1' through 'Area &' includes a number of closed muskegs developed
in an east-west direction across the lower part of the Permit. In-conjunction
with the regular field examination, shallow augering within these clesed areas is

recornended.

'Area 5' and 'Area 6' are comprised of a group of east-west-trending
wskegs occurring in the northern part of the subject Permit. These features

should be evaluated in a manner similar to that described above.

J.'C. SPROULE AND ASSCCIATES LTD. —-




~the subject area; that surficial deposits of sulphur arevlikely to occur in

muskegs, lakes, or abandoned lacustrine depressions, with particular reference

photographs and these areas have been outlined on the accompanying photogeological

.TﬁisgfieldLChéckfwouIdﬁbe that.indiqatédiég;ﬁggpfl oglPﬁé§e>iflin_pur‘fégtef of

5 .

© © CONCLUSIONS AND RECOMMENDATIONS
From our overall sulphur studies in the genéral area, we conclude that
the most likely sources of commercial sulphur are surficial deposits.

We also conclude, from our regional studies of the sulphur prospects of

7

to such areas that are along or adjacent to fractures andjor faults responsible
for sulphate water springs.

We have determined that a number of such features show well on the air

mosaic, Figure 2.
In view of the above, it is recommended that a field check be made of the

localities that have been indicated by the photogeological study to be prospective.

August 19, 1968,
This report has been prepared for the exclusive use of Ortega Minerals
| . _ .

Led, and is not to be reproduced in whole or in part in any forﬁ without the

written permiésion of J.C. Sproule and Associates Ltd.

- V.A, Farley V)

1009 Fourth Avenue S.W., : . ,"SeR.L, Harding, P. Geol. 4
Calgary 2, Alberta. S ~ - /ﬂ
July 31, 1%68.
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