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REPORT ON -

SULPHUR PERMIT NO. 115

INTRODUCTION:

The general geological setting of Sulphur Prospecting Permit
No. 115, together with the circumstances believed most favourable to

sulphur accumulation and their relation to this permit, are reviewed

in this report. Also presented are the results of a drill hole sampling

program conducted to evaluate sulphur content of the strata within the

permit area.

CONCLUSIONS ANb RECCMMENDATIONS :

| Analysis‘of the general topographic setting of the permit
area and the low values of sulphur content encountered in the drill
hole tests do not offer encouragement for the existance of %n economic
sulphur deposit existing within the permit area. If the permit is
‘retained, furthervcorrélation work may be worthwhile to determine if

the data indicates that a trend exists' in association with geological

features to provide‘pdssible leads for further exploration work.



DISCUSSION:

-TOPOGRAPHY OF THE PERMIT AREA:

The permit area is generally flat-lying and has small areas
of muskeg in the southern portion of the area. The upper reaches of
the Bear River provide reasonably effective drainage for most of the
permit 5rea. "Even though the Peace River flows only seven miles north,
drainage from the permit area is eastward through the aforementioned
Bear River which enters the Wabasca River before joining the Peage

River some 18 milés to the north-east.

The origin of the sulphur occurrences in the general area
in which sulphur permits have been issued, is at the present time
conjectural. It is possible that éeveral factors influenced sulphur
deposition working in conjunction with one.another'or independantly.

Some observations however, are of interest and are discussed below.

The bedrock in the area of the sulphur permits consists of
Devonian rocks to the north-eastward which are overlayed by Cretaceous
rocks in the general permit area. A blanket of sediment of glacial

origin overlies the entire area in various thicknesses up to 100 feet.

. Sulphur occurrences have been noted in the upper layer which has sparked

the current interest in'sulphur prospecting.:‘

ot



The possibility of sulphur mining by large scale surface
mining procedures in the unconsolidated surface layer of glacial debris
offers the hope of large-scale econcmic operations. The possibility
of mining the consolidated Cretaceous or Devonian rocks is far less |
hopeful. In addition, the possibility of extracting sulphﬁr from the
Cretaceous and Devonian rocks by a Frasch;type process would appeér to
offer little hope of success because of the large heat losses to the
formation that would attend such an operation. At the present time,
therefore, the best hope of econcmic sulphur extraction would appear
to be associated with the unconsolidated glacial deposits and utilization
of surface mining procedures. An investigation of the factors that may

be associated with such accumulations of sulphur is therefore of interest.

It is noteworthy that sulphur occurences are prominent in the
northeast porﬁion of.thé province'near the location of Devonian rock
outcrops. The sulphuf content of the McMurray Tar Sands is well known
and it is generally theorized-that the origin of the tar is from the
underlying Devonian rocks. Sulphur springs aré also noted to exist all
along the Devonian outcrop northeastward as far as the Liard River. The

existance of sulphur bearing fluids along the Devonian outcrop is consis-

" tant with what is generally found with oil and gas production from the

Devonian in other parts of the province.

The presence of sulphur cémpounds in the Devonian formations

is therefore to be expected and the existance of sulphur near the areas



of the Devonian truncation is not surprising. The process by which
sulphurous material is transmitted from the Devonian to the overlying
glacial material may be explained by two possibilities; namely:

1. Water migrating through the Devonian accumulates sulphur
e;;;ounds. The water then percolates thrqugh fracfures or
faults to the surface where, in the areas of poor drainage
conditions are established through evaporation for the accumu-

lation of sulphur.

2. The escape of hydrogen sulphide gas through faults and fractures

which upon contact with air is oxidized to elemental sulphur.

The former possibility appears the more reasonable to explain.
) ‘ -a widespread sulphur deposit as it would appear likely that hydrogen |
sulphide oxidation by the atmosphere would result in surface deposits

of sulphur which would be subject to loss by forest fire. There is a
strong possibility, however, that elemental sulphur deposition could be
aided by hydrogen sulphide gas bubbling through surface water containing
oxygen. In any event, low l&ing areas above faulted zones appear to

offer the best possibility of having commercial sulphur deposits.

The above observation appears to be borne out by the results
of the drill hole analysis taken at locations shown on attachment No. 1.
The analyses show concentrations between 0.7% and 2.7% with an average

of 1.54. Since the samples were collected in relatively well drained
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land, the low values encountered would appsar to substantiate the

aforementioned theory of sulphur accumulation.

fhe expected cost of mining‘and transporting to a central
point is estimated at about 25¢uber short ton (2,000 lbs.). Removal
of 100 short tons of sulphur bearing material at a cost of $25.00,
would yield about 1.4 long tons (2,240 1lbs.) of sulphur at the average
composition noted hgving a value, after proéessing, of $35.00. The
allowance for processing would, therefore, be only $10.00 per long ton.
Sulphur content, much above that found to‘date on Sulphur Prospecting
Permit No. 115, would, therefore, be required for an economic mining

and processing operation.

October, 1968 W. J. Blackstock
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