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DISCLAIMER
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral
assessment report, you (“User”) agree to be bound by the following terms and conditions:

a)

b)

d)

Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta
Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”),
expressed or implied, including, but not limited to, no warranties or other representations from the
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity,
completeness, quality or legibility of each such scanned mineral assessment report;

To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is
released from, liability and responsibility for all warranties and conditions, expressed or implied, in
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website
including but not limited to warranties as to the satisfactory quality of or the fithess of the scanned
mineral assessment report for a particular purpose and warranties as to the non-infringement or other
non-violation of the proprietary rights held by any third party in respect of the scanned mineral
assessment report;

To the fullest extent permitted by applicable law, the Minister, and the Minister's employees and
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses,
arising out of or in connection with the use of the Alberta Energy website, including the accessing or
downloading of the scanned mineral assessment report and the use for any purpose of the scanned
mineral assessment report so downloaded or retrieved.

User agrees to indemnify and hold harmless the Minister, and the Minister’'s employees and agents
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.
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ANXNKOTATED ATR PIOTO FRONTISPTECE

Sulphur permit' No, 106 is well located in

recards to sulphur denosits, heing northeast of the

Madison ¥o, 8 nermit and showing similarities’ on air

nhotos to the surface denosits »f sninhur nn thnt permit,

The 1iecht areas on the air nhoto, mapled S,

sirnify characteristic surface sulphnr, from prior

»xperience obtaired elsewhere,

Only grnqnd.inépéction can tell for certcin
if® these aveas arc sulphur-rich,

Sulnhur. Permit Nﬁ,'106'iS'crossed hy .an outcfnp
cdoge of the Lower Cretaceous Shales which are exnosed as
small cliffs,

The contact hatween the unﬁeflying Derniﬁn
firosmont and the Lower Crctaceouﬁ'may be conduncive to
SUIBhur accumulations, °
Township 5nd ﬁanﬁe lines as well as the ontline

of Sulphur. Permit No. 106 are indicated on the air nhoto,

Immediately to the north, an excellent showine

of surface sulphur appears to he presant from other air

‘

nhotos, so Permit No, 106 seéms well Jocated for sulphur,
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GEOLOGICAL

SULPITUR OCCURRENCE IN NORTHERN ALBERTA
GEXERAL

With the rapid and cxpgnding uses and demands
for sulphur, further sources of this mingral have been
diligently sought, Moétvrecent discovéries of this
mineralihaQe been concentrated in the Northern areas
of Aihcfta. Beds and formations containing this
mineral are ih‘cvidencé in this region 6? Alberta,
Fnrther'écreages andireservations are still]l available
to prospecting and filing For.éulphur'deposits in this
region,

Native sulphur has been found in situ in
surface deposits iﬁ the northern réachcs of Alberta,
‘north of the beace Rchr,‘west of and adjacént to the
Wood Buffalo NationaliPark. This aféa consists of
flat woodlands intersectgd.hy.smali-rivers, creeks, and
nimerous lakes, Small domés and sink holes caused by
solution collapse prnduée:é Kﬁrst typography throucghout
the afen. Thc'cxtfemé; sbughéast-limh of the large
hill complex, known as thé_Caribdn Mountains, intersects
5 smallvportion of the map area., The hasal portion of
the Caribon Hiils consists‘pf bléck shalgs of the

Cretaceous Loon River Shales.
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" S The geological formation in which the elemental
surFace deposits occur is the Upper Devoninn.Crosmont
formation, This Formatioh consists of vuggy pettolifcrous
dolomites with varying amounts of thin.bedded aegillaceous
limestone in this area. The Vermilion Chutes or rapids
on the Peace River in this area are formed hy the outecrop
edge of the Grdsmont‘formatién. The ﬁroSmont thins to
the northeast and easf of the map aréa and its snuhcrop
edge occﬁrsleasf of'our suﬁject‘érca. The Crosmont is
overlain by the Cretaceous Loon River Shales and underlain
by the Devonian'Mottled Limestone series, known as the
Beaverhill Lake (Mikkwa) formation, Following is a

0 sequence of geological formation in this area:

Glacial Deposits

Lower Cretaceous o : Loon River Shales

Upper Devonian ' Grosmont. reef complex

v ‘ Upper Mottled Limestone
Beaverhill
Lake ~Lower Mnttled Limestone

The Grosmont is exposed along river and creek
valleys, certain lake shores, domes and ridees and on
the edges of solution sink holes, It is in this forma-

tion thot native sulphub,occurs at. the surface as infill"
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to large vugs and_in thin beds, covering relatively:
large areés. A paucity of geological mapping and
drilling at brcscnt has as yet not established the’
thickness and depth of occurrence of these sulphur
beds, orvtﬁé‘ultimﬁte.reservcs of this mineral,
Aerial photographic mosaics of this area pin point
exposed sulphur occurrences,

These»sulphur deposits may have heen denositcd
by the dccompoéition of irén_sulfides (iron pyrite
concretions‘arc.Fonnd in abundance immediately north
of this area) or from the rcduétion of gypsum, which
océﬁrs in prolifacy in this area,

'Sulphﬁr has heen found at 3000' Adepths in the
Grésmont in the Athabasea area, 300 miles dng_sonth
of our study area. "To thc'north in the Great Slave
Lake region, small lcnticﬁlar pods of native sulnhur
have been mapped in Devonian formations,

Thc vuggy nature of the Grosmont, the ubiquitous
occurrence of inon_sulphides and gypsum, the numerous
rivers and creeks and sihkhplcs exposing the Grosmont
and. the shallow depth of this formation may account.
for a rich'and thick native sulphuf deﬁgsit in this

area, At the preseht time it is not known whether

sulpbur occurs in the underlying Mottled Limes*tones,

&
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SULPHUR-BEARING FORMATIONS PRESENT

Practically all the snlphur recpvered from
sour gas in Alberta nriginqtcs from the Paleozoic-
Hiséiséippian and Devoni#n systems,

Although in the,subject area the Grosmont 'is

the underlying formation and contains native sulphur,

‘older Devonian formations such as’'the Beaverhill (Mikkwa)

which undcriie'the northeastern ﬁortioh of Alberta may
also contain sulphnf; .Subsequeﬁtly, ybunger NDevonian
and Mississippian formations (Winterhurn, Wabamum, Banff,
etc) which subcrop succchjvc]y ﬁs one proceeds west
from the subject-areh, may also contain sulphur in situ,
This is evident by the oécurrencc of sulphur at Great
Slave Lake which is found in the Devonian Sulphur Point
Formation (underlying'thé Beaverhill) and clsewherc.in
thclProvincc, at depth, |

| The large Elk-PointlSalt Rasin which parallels
an area lying séuth'of the Caribou Mountains, may Eave
on its north Fianké; thin salt‘scctions. These salt
sections by solution collapse may cause certain sub-
surface features favoring sulphur accumnlation and \\\\\
deposition. - Further detailed research and_intenSive
studies of air photb mosaiés may indicate certain
patterns and élignhehté-of surface features favoring

sulphur deposition.

-~
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GEOLOGICAL MAP N

The ﬁap shows the sdbjcct area and subcrop
i ._ : of the Grosmont,
it is of intefest that the surface sulphur
annéunced-on thc‘Madison,Sulthr Permit No., ® occurs
along thé same outcron of the Devonian Grosmont on
which Sulphur Permit No, 106.55 situated, and Permit
Xo. 106 should have similar possibilities for sulphur

deposits from a geological point of view,
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1. Transportation _ ' N.B.E.R. CERT. #1928

The location of .Alherta Sulphur Permit No, 1064
is on the same side of the Peace River (the North side),
as the Madison Permit No. 8.

It is about 20 miles from the road running from

Fort Vermilion to Fort Smith. Sulphur can then he trans-

ported by truck from the pgrmif to railhead approximately

100 miles away at High Level, whers a new hailroad, the

Great Slave Lake Ra51r6ad, has been buiit.
Bargc'transportation of ofe or sulphur may be’

used in the summer tn ﬁehcg River; up the navigable

Peace River to the town of the éame name, where the

above-mentioned railroad crosses the river, About

35 miles of'road‘transport woﬁld he necessary té reach

the Peace River Prom-Permif No. 106, since‘tﬁc Vermilion

Falls on thé Peace are an effective har;icf, and tonnage

nrodncts like sulphur or its ore cannot he nortaged easily, .

CONTOUR MAP

A map showing the ncarness (23 miles) of the

. Permit No. 10A to the Madison No. 8 Permit is included.

Permit Yo. 106 is ahout 1000 feet hicher up the mountain

on evenly sloping land, ncar the source of the CGarden

- River, No transportation problems are foreseen that are

abnormal, The Vermilion Rapids and the Vermilion Falls

are shown on the Peace River,
. N : } S Edwerd Lewis Jones and Aviciota
o : . Consulting Engineers Lt,
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SULPHUR PROSPECTING PERMIT No.{IOG

AMENDED

CLEVELAND POWER CORPORATION, LTD.
224~-9th AVENUE S.W.
CALGARY 2, ALBERTA

DATE OF ISSUE — JANUARY 16, 1968
AREA — 7,040 ACRES
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RECOMMENDATIONS ;

It.is recommended that inténsivc'detailcd
study of air photographic mosaics be undcrtaken to
estahlish favorable areas of sulphur accumulation,
These favorable areas, wheﬁ 1ocatéd, should be
followed up by surface mapping and shalloﬁ‘tcst hole
drilling to delineate pbssible recoverable reserves,

The cost of such a program is estimated

r
-

as follbws:‘

Phoﬁo-gcological study $2500,00
Surface inspection in field | " 3500.00
Shallow test drilling up to 100 feet = 7000,00

Sulphur Assays @ $4.00 each, 500 sam-
» ples 2000,00

Total ‘ $15000,00

Albert Golden, P. Geol.
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2, Mining

N.B. E.R GZRT. #1928

Strip mining »f surface sulphur ore may be

nerformed cconomically if:

(a) A suf?idient'orcbody near the surface

is définéd, the thicker the better |
'(B)ﬁbvcrburdcﬁ is minimal or absent
" (c) Volume production is maintained.

Strip mining of coal{af_n rate of 400,000 tons
per year can he very‘redsonahlc,’not‘mofe than 52.06 per
ton. Lower costs fbr larger volumes.

Strip mining‘can he done on a long-term contract
basis without.owncr's investment, provided long-ﬁcrm
marlkets afe availabls=,

Since a section, one foot dccﬁ, of 60% sulphur

contains 1,000,000 long tons of sulphur, worth $49,000,000,

‘a d=eper deposit can be quite attractive economically.

O“%I%LY FRASCH MINING

The cover nf fhc Lower Fretnceous c0651sts of
Loon River Shales wh1ch form qultc an 1mperv1ous oaprock
perhaps suitable for Frasch mining (melting sulphur with
hot water).of an .underground dcposit of sulphur if onc'is
present,  Deeper drilling shoﬁld he done to determine this
pos=1b111ty as well as qurfacc sulphur.

Frdsch mlnlnﬁ requlrcs no process nla nt except

perhaps a moltcn Sulphur filter.

Ccmsultmg Engineers Ltd.

Edward Lewis Jonss and Associat
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3, Processing

KE.ER. R, $1928

Several mcthods of rccovéry are available, but
the one being used commercially in a Californié plant now,
and that one experienced by the writer in Texas 15 years |
ago, consists of dissolving the sulphur'in hot:kerosenc.
and riltering it from thc.ganguc, and then cooling the
solutioﬁ»so the sulphur prccipitatgs°

This proccss has heen written up in the attachcd
article, along with others.

'The.cost of processing varies with the circum-
stances but is reliéh]y reported to he rot more than
$15.00/long ton of suinhur, comparahle to average .

Frasch costso

4. Probhable Costs

The cost of éuiphur produced from a large.
deposit of 60% surface érc by strip mining and processing
onsite is roughly estimafcd to be $20/long ton. To this
must bc added trqnsportatlon costs fo rallhcad :which
probably range about $5. 00 per long ton.

| While sulphur sells for $50/long ton and up,

a cost of $25/long ton is practical,

.Edward Lewis Jones and Associ
Consuiting Engineers Ltd.
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