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Fiie No. 134131

SCHEDULE

to Sulphur Prospecting Permit No. 143 l‘iQﬁBC)\IE\

IN TOWNSHIP ONE HUNDRED AND THIRTEEN (113), RANGE THREE (3),
VEST OF THE FlFTH (5) MERIDIAN:

Sections Nineteen (19) and Twenty (20) ard
Sections Twenty-nine (29) to lhlxty-uwo (32)
inclusive;

AND

IN TOWNSHIP ONE RUNDRED ARD fOURTEEN (11%4), RANGE THREE (3),
’ WEST OF THE FIFTH (5) MERIDIAN:

Sections Five (5) to Bight (8) inclusive;

AND

IN TOWNSHIP ONE HUNDRED AND THIRTEEN (113), RANGE FOUR (&),

WEST OF THE FITUH (5) MERIDIAN:

Section One (1), Sections Nine (9) to Six-
teen (16) inclusive, Seciions Twenty-one
(21) to Twenty-eight (28) inclusive and Sec-
tions Thirty-three (33) to Thirty-six (26)
inclusive;

containing an area of Nineteen iﬁouuand Eight Bundred and
Forty (19,8L0) acres, more-or less.

S‘/J\/I\S‘,{./é
VE.




§TTEY T TR

wa TR

yp emdons

THIS REPORT HAS BEEN PREPARED
FOR THE EXCLUSIVE USE OF:

Harold P. Killoran

COPY NO: .. 2



/980112

E_CONOMlC MINERALS
FILE REPORT No.

) 5y
e OF el 3L

PHOTOGEOLOGICAL STUDY
SULPHUR PROSPECTING PERMITS NOS. 131 AND 143

NORTHERN ALBERTA

Prepared For
Harold P. Killoran

September, 1968

J. C. SPROULE AND ASSOCIATES LTD.

OIL AND GAS ENGINEERING AND GEOLOGICAL CONSULTANTS

1009 FOURTH AVENUE S.W. ‘
CALGARY — ALBERTA TELEPHONE 269.7951

‘ 700996
INOEXTNG Documenwr HOS. 706514



TABLE- OF CONTENTS

Cmmobuerzon S S -
BEDROCK GEOLOGY AND TOPOGRAPILY - 2
: MODE OF OCCURREﬁCE‘AﬁD RELAIIONSHIP OF SULPHUR |
- -TO GENERAL GEOLOGY - | ." S '. 3
‘PHOTOGEOLOGI.CAL STUDY ﬁITH RECOI-E-IENDATiONS FOR | |
FIELD EVALUATION R
 CONCLUSIONS AND RECOMMENDATIONS o 8
LIST OF ILLUSTRATIONS
Figure 1 - Map of North-Central Alberta showing v ,
Sulphur Prospecting Permits ’ In Pocket
Figu.re 2 - Photogeological Mosaié, Sulp'.hur Pros;pecting’
Permits Nos. 131 and 143, Fort Vermilion ' »
Area, Alberta. ] S _ In Pocket

1

T N Crocrire anvn Acoenrtatoe Ty



PHOTOGEQOLOGICAL STUDY

SULPHUR PROSPECTING PERMITS NOS. 131 AND 143

NORTHERN ALBERTA

INTRODUCTION

This fepért has been prepared at the request of M:. Harold P. Killoran,
hereinafter referred to as the "Compahy.ﬁ The request made was for a photo-
gebldgital an#lysis of the Company's Sulphur Prospecting Permits Nos. 131 and
143, integfated with other available geological 1nformatioﬁ. A map of north-
cenﬁral Alberta, Figure 1, shows the general geological settiﬁg 5f the Company
Permits and their relationship to other sulphur permits in the afea. Figﬁre 2
represents the results of this preliminary study on a photogeological mosaic.

The immediate objectivé of this photogeological study was to identify
from the study of aerial photographs those areas thét, from our present know-
ledge, would be the most favourable for the occurrence of sulphur. Such areas
could then be examined in the field to determine the presence or'absencezof
~sulphur. .

Sulphur Prospecting Permits Nbs. 131 énd 143 total'approﬁimately 39,680

acres; 19,840 acres per Permit.
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BEDROCK GEOLOGY AND 'i‘OPOCRAPHY

_Sulphuf Prospecting Permits Nos. lﬁl and 143 are iocated approximately
60 miles northeast of Fort Vermilion, about 20 miles morth of ﬁhe_Peaée River.
In ﬁhese Permit areas, the bedrock consists of Cretaceous Qhales and sandstones.
The Cretaceous-Devonian boundary runs in a southwest;northeast direction between
the Caribou Mountains and the Peace Rivef, approximately through Sulphur Pros-
pecting Permit No. 8, the discovery Permit (see Figure 1). The subject Permiﬁs
are four or five miles northwest of this geological boundary.

The Company Permits include a portion of the Caribou Mbuntains.
Topography in the area is quite varied and ranges from gently rolling to hilly.-'
The minimum elevation is around 1;200 feet in the s&uchern-portion of Sulphur
Prospecting Permit No. 131. The ground surface rises to the northwest until
- elevations in excess of 3,000 feet are reached in the western portion of Permit

No. 131.

J. C. SPROULE AND ASSOCIATES LID. ——
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MODE OF OCCURRENCE AND RELATIONSHIP OF SULPHUR TO GENERAL GEOLOGY

Within the general area of interest in whlch sulphur prospectlng permits
-have been issued (Flgure 1), the pr1nc1pa1 bedrock formations are of Cretaceous
~age, but, to the north and northeast, erosion hasrstrlpped off the_Cretaceous beds
expdsing older Devonian rocks. The Devonian, as weli as pverlying Cretaceous
rocks, are generally inclined gently westward into the Alberta Syncline so that
progressively younger rocks ofrsbth Paleozoic and Mesozoic ages afe,present in
tha; airection. | /

The bedrock, whether of‘Devonian.pr Cretaceous age, is overlain by a
variable thickness of glacial snd related sediments. The thickness of these
overlying sediments is generaliy at a minimum in those areas where river valleys
are deeply ihcised and greatest in the hilly'psrtions of the area.

The'surficial geology of the area is of particuiar'interest to the
subject of possible economic occurrences of sulphur because of the probability -
that any economic deposits in this area are in surficial deposits.

The last glacier ts cover the subject area was of Wisconsin age.
Dating‘by.'carbon 14 methodvindicates that this advancement over the regioﬁ
occurred over 31,000 years ago. Ice flow feasures on the Glacial Map of Camnada
indicate that this glacier came from an area west of Hudson Bay. The thickness
of the glacier is estimated to have been apprsximately 5,000 feet and the average
direction of flow in the subject area was to.the_west-southwest.

The general absence of terminal mofaines and'other ice marginal features
inQicates that the retreat of the glacier was ﬁainly by rapid stagnation. Dead-
ice moraine forms the surface or underlies lacustrine deposits over much of she-

regional area.

J. C. SPROULE AND ASSOCIATES LD, —
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'iAsvthe glacier retreated, the lowland to the north was Blockedbby ice
_ énd meltwaters and could not drain freely. Ex;enéive proglacial and super-
glacial lakes were formed, resulting ih-the depositioh of glacio-iacusﬁfine
.depbsits that véry in thickness from a few inches to fifty feet or more.

It is, at ;his timé, not clear as tb what extent the sulphur is
devéloped‘in_surficial deposits and to what extent it may be presenﬁ within
the ;tratified deposits of the bfetaceous and/or Devdnian, but both modes of
occurrence ﬁay’exist.. The most likely coﬁmercial deposits are, however, probably
surficial. ..

Sulphur occurrences. in the general region may be broken into three
groups, as follows:

(1) In mﬁskeg or other poorly drained lacustrine or "dried
lacustrine'" areas. .The most important known apparent
example of this type is the Sulphur Prospecting Permit
No. 8 discovery occurrence. |

» (2)" Deposits of elemental sulphur in connection with active
springs with or without associated gas.: One such known
occurrence inv§1ved gas, which was,'at least in part,
combustible.

'(3) Cretaceous shales in-the area fréquently contain finely
disseminated sulphur. Although.we know of no reported
concentrations of significant siée from the Cretaceous,
the possibility of such ééonomic occurrences cannot be

entirely eliminated.

In many parts of the general area, burnt shales have also been reported.
These usually appear to be associated with recent slumps, possibly because the

slumping brings the combustible material, which may include sulphur, in conﬁact

J. C. SPROULE AND ASSOCIATES LTD. ——
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with the sﬁrfaqea The origin of the combuSthniis, at thi;«time, purely con-
‘je;tural, but liéhtning produéed,forést fires‘are the mosﬁ likely cause.

We are not prepared at‘this time to enter into ‘detailed dis#ussions
- of theories of origin because of the large number of presently uncertain factors
in this new area. Studies in thg area are, ﬁowever,.iikely'tb yield substantial
information over the coming field season. Meanwhile, theories of origin from
Paleozoic connate waters-of fréﬁ bedded Devonian and other gypsum and anhydrite
depo;its are of principal interest; |

The mannér of occurrence of sulphur depqsits will determine whether
they can Be mined at the surf;ce by stripping or from deeper strata by>the Frasch
process.

Solution of many of the questions éf origin and occurrence is of prime
ecqnomic important and should be given very detailed attention as‘the present
permit areas are evaluated. |

Meanwhile, it is of general interest»ﬁo the overall sulphur problem
in this region that continuous flowing sulphur springs have been known in the
area for nearly 200 yearS and that Such.springs are still known along a broad
area along the Mesozoic-Paleozoic surface geoiogical contact that extends from
Western Saskatchewan, through the McMurray oil sands area, and across the present
region of sulphur permits into the southern part of the Northwest Territories
near Pine Point and westward along the Liard River. It is of further possible
significance that there appears to be a genetic relationship between these sulphur
occurrences and the McMurray oil, which hés a four to five percent sulphuf content.
‘In addition t§ this, there is considerable free sulphur associated with the\
McMurray oil sands, both within and outside of the oil‘saturaﬁed area. As a

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

J. C. SPROULE AND ASSOCIATES LTD. ——
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ffom ;hefséme type of connate waters that can be expected to have deposited the
sulphur‘under study,‘we might refer to thg "reserve" of thg'sulphuf in the
M;Mﬁrray 0il sands.. Most recent estimateé indicate that there is.over 600
billion barréls of oil-in-place in the McMurray oil sands. This oil contains
four to five percent of suiphur weighing approximately eight to ten~$illion long
tons.

" The above and other ébidencg available would indicate that whaﬁ is
need;a,to'produce an economic sulphur deposit in this area is a favourable
" combination of faults and fractures.for sulphate spring exits, Sulphur supply
in the connate waters and poorly drained lacustrine.or other flat basin areas
immediately aajacent to the spring exits. All these individual circumstan;es
‘.are known to éxist. 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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PHOTOGEOLOGICAL STUDY

WITH RECOMMENDATIONS FOR FIELD EVALUATION

-3edr§ck is believed to be in close proximity‘ﬁo_the surf#ce here aS:
evidenced by the large number of faults or fractures interpreted from the aerial
photographs. Thé bedrock underlying the study area is bélieved £o consist of .
Crétaceous sediménts that thin_to the sOﬁtheast toward the Cretaceous-Devonian
contact (Figure 1). The decreasing thickness of Cretaceous in this direction
results mainly from truncation of beds by the érosioﬁal t0pdgraphic-élope.of
~ the Caribou Mbuntaing. |

The Permits are drained by Clements Creek and a number of other small
tributary st?eams thét floﬁ southeastward into the Wentzel River. The course of
ﬁhe Wentzel River is to the southwestward.

Several local areas of depression or flattening occur within thg
Company Permits which §erve to restrict drainage and currently contain alluvium
and/or mpskeg. These featufes are outlined on the accompanying ﬁosaic as areas
of interest and should be investigated in ﬁhe field. Of particular interest are
those areas in the southeastern portions of the Permits where Cretaceous deposits
overlyihg Devonian are the thinnest. Thesé are designated as 'Area 1' to
tArea 8' inclusive, and are recommended for initial field examination; The
femaining areas, 'Area 9' to 'Area 12' inclusive, are listed in order of

importance and shéuld be<checked on the ground.

J. C. SPROULE AND ASSOCIATES LTD. ——
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CONCLUSIONS AND RECOMMENDATIONS

From our ovefall sulphuf studies in the general area, we conclude that
thg most likely soufces of éommercial sulphur are surficial deposits.

We also conﬁlude, from our regional studiés of the sulphur prospects
of the subject area, that surficial deposits of sulphur are likely to occur in
muskegs, lakes, or abéndonedklacustrine depregsioﬁs,-with particular reference
to sucﬁ areas tﬁat a¥e along or adjacent to fractufes and/or faults responsible
for sulphate ﬁatér springs. | |

We haQe detérmined that é number of such features show well on the
air photographs and these areas have been outlined on the accompanying»photo-
geological mosaic, Figure 2. o |

In view of the above, it is recommended that a.fiéld check be made of
the localities that have been indicated by the photogeologiéal study to be
prospective. This field check would'be that indicated as Step 1 of Phase II
in our letter of June 15, 1968.

This report:haS»been prepared for the exclusive use of Harold P.
Killoran and is not to be rebrodﬁced in whole or in part in any form without

the written permission of J.C. Sproule and Associates Ltd.

_ " S.R.L. Harding, P. Geol.
1009 Fourth Avenue S.W., B .
Calgary 2, Alberta.
September 5, 1968.
VAF:SRLH:1d1
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