
MANITOBA 
DEPARTMENT OF ENERGY AND MIMES 

# I N E M  RESOURCES D I V I S I O l l  

OPgW FILE REPOET OF83-3 

DEVONIAN POTASH DEPOSITS I N  
M N I T O B A  

by 

B.B. Bannatyne 



MANITOBA 
DEPARTMENT OF ENERGY AND MINES 

Hon. Wilson D. Parasiuk 
Minister 

Marc Eliesen 
Deputy Minister 

MINERAL RESOURCES DIVISION 
Ian Haugh 

Assistant Deputy Minister 

OPEN FILE REPORT 0F83-3 

DEVONIAN POTASH DEPOSITS IN MANITOBA 

(Parts of 62F/3, 6, 11 and 14, and 
parts of 62K/3, 6, 11 and 14) 

by 

B.B. Bannatyne 

Winnipeg, 1983 



Electronic Capture, 2005 
 

This document was generated by scanning an original copy of the publication and may 
contain errors resulting from the scanning process. Users should verify critical 
information in an original copy of the publication. 



Table of Contents 

Introduction 

Page 

1 

History of exploration for potash in Manitoba 

Potash deposits in the Devonian Prairie Evaporite 

Potash in the St. Lazare-Russell area 

Reserve estimates (by Manitoba Mineral Resources Ltd.) 

Salt solution and salt horses 

Mineralogy of the Prairie Evaporite 

Reference section 
a) below the main ore layer 
b) the main potash zone 
C )  the salt back 
d) White Bear: "marker bedsl1 and "member1* 

Potential extension of the potash area 
1. Area north from township 19, range 29W 
2. East of the explored area, townships 15 to 18 
3. Townships 15 to 12, ranges 27 to 29W 
4. Southern area: townships 11 to 6 
5. Area from township5to International Boundary 

References 

Appendix: Data from non-confidential potash wells 



Tables 

1. Reserve and life estimates 

2. Potential reserve and estimated life 

3. Mineral composition: IMC R2, 4-22-16-29 

4. Composition of White Bear marker beds 

5. Potash in oil exploration wells 

Figures 

1. Distribution and thickness of the Prairie Evaporite in the Elk Point Basin 

2. Distribution of potash in Manitoba 

3. Geological formations in Manitoba 

4. Correlation of gamma-ray log with chemical analyses 

5. Idealized east-west section through the Prairie Evaporite and adjacent rock units 

6. Salt back: isopach - top of Prairie Evaporite to top of best 8.0 feet 

7 .  Distribution of %K20 in sylvite, best 8.0 feet 

8. Distribution of %K20 in sylvite, stratigraphic 8.0 feet 

9. Structure contour - top of best 8.0 feet in Esterhazy Member 

10. Per cent insoluble: best 8.0 feet 

11. Per cent K20 as carnallite - best 8.0 feet. 

Page 

9 

Page 

2 



DEVONIAN POTASH DEPOSITS IN MANITOBA 

Introduction 
Potash deposits containing sylvite occur in economically recoverable quantities in the 

Devonian Prairie Evaporite, which is located within the Elk Point Basin that covered much of the 
Plains area (Fig. 1). In 1980, production in Saskatchewan exceeded 7 million tonnes K20 
equivalent or 11.5 million tonnes KC1 product. 

The Prairie Evaporite is as much as 200 m thick in southern Saskatchewan, and consists 
of halite and some interbedded anhydrite, with beds rich in potash in the upper part. The 
potash mineralization extends as much as 25 km into Manitoba along the western border between 
Townships 1 and 22 (Fig. 2). The Hanitoba deposits are the subject of this report. They have 
been explored extensively from north of St. Lazare to McAuley, where they were cored in 36 
exploration holes drilled between 1956 and 1981. In addition mechanical logs, particularly 
gamma-ray logs, of several oil wells, indicate the potash extends southward to the International 
Boundary. 

Geological formations present in Manitoba are listed in Figure 3. Units above the 
Prairie Evaporite consist predominantly of carbonate and shale, with some sandstone interbeds 
that include the Swan River Group, equivalent to the Mannville Group of Saskatchewan. 

History of exploration for potash in Manitoba 
Potash deposits of potential economic importance have been outlined along the western 

border of Manitoba. The potash beds occur within the Devonian Prairie Evaporite that extends 
across Saskatchewan and into Manitoba as far east as Assiniboine River in the St. Lazare-Russell 
area. The history of exploration and the development of the potash industry in Saskatchewan, 
where potash was first discovered in 1942 in salt core from the Norcanols Radville No. 1 well 
southwest of Weyburn, is described in "Potash in Saskatchewan" (Saskatchewan Department of 
Mineral Resources, 1973),and by Fuzesy (1982). 

The occurrence of potash salts in brine was first reported in analyses of samples taken 
at salt springs issuing from Devonian rock in western Manitoba by J.B. Tyrrell (1892). Later, 
Kindle (1914), on the basis of the potassium content of the salt brines suggested that, based on 
association of rock salt with potash minerals at Stassfurt, Germany, the profits therefrom 
"should encourage systematic exploration for potash deposits in Manitoba" (p. 261). Potash 
salts in the subsurface in Manitoba were first reported in 1951 from the Calstan Daly 
15-18-10-27W well, 15 km west of Virden (this well was the first oil producer in Manitoba). A 
gamma-ray log for this well indicates two zones of moderate to high response in the Prairie 
Evaporite interval, at depths of 1155.3 - 1157.5 m and 1165.7 - 1166.5 m. Because of its high 
content of the radioactive isotope K ~ O ,  a potash bed causes a deflection in a gamma-ray log. 
Response is proportional to potash content, and a carefully run log can indicate grade and 
thickness of a potash zone (Fig. 4). By 1956, seven oil well tests had indicated the occurrence 
of potash beds in Hanitoba, but in none of these had the potash interval been cored. 

Following intensive exploration in Saskatchewan that outlined the largest known potash 
deposits in the world, interest developed in determining the eastward extension of the deposits 
into Manitoba. S.A.M. Explorations Ltd., a small company in Regina, obtained a potash permit 
from the Manitoba Government, and its first well, drilled in 7-15-19-29W in the Assiniboine 
River Valley, intersected potash beds at a depth of 780.2 m. The company drilled two other 
wells, one in 1957, and one in 1958. The property was acquired by Tombill nines Limited of 
Toronto, and three more wells were drilled between 1959 and 1961. Sylvite of Canada Ltd., a 
subsidiary of Hudson Bay Mining & Smelting Co. Limited, acquired the potash lease, and drilled 
four more wells in 1966. All ten potash wells were successful in intersecting and coring a bed 
of potash. However, the company owned adjacent property in Saskatchewan that also was underlain 
by potash; when a decision was made in 1969 to establish a mine site only 5 km west of the 
Manitoba-Saskatchewan border, the lease area in Manitoba was cancelled. 

In the meantime, Prairie Potash Mines Limited, a subsidiary of Inco Ltd. (62.1%) and 
Canadian Faraday Ltd. (37.973, acquired a potash permit, part of which was later converted to a 
lease, for several townships south of the S.A.M.-Tombill leases. Between August 1964 and March 
1966, the company cored the potash bed in 15 test holes. Feasibility studies were made, but 
development was not undertaken, and their lease lapsed in 1977. The company estimated it had 
outlined sufficient reserves to supply a plant with 1 million tonnes of muriate of potash 
annually for at least 50 years. 

* Legal subdivision 15, section 18, township 10, range 27 west of the Principal Meridian. 





Figure 2: Dietribution of potash in Manitoba 
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In 1980, interest in the possibility of developing the potash deposits was renewed, and 
in April, International Minerals and Chemical Corporation (Canada) Ltd. and the Province of 
Manitoba signed a letter of intent permitting the company to explore and evaluate potash 
deposits in Townships 15 to 18, Ranges 28 and 29W. The government was to retain the right to 25 
per cent ownership of any mine which might be developed. During 1980, the company spent $1.6 
million in exploration work, including three potash test holes and a seismic survey. An 
additional 5 holes were drilled by IMC in 1981. In June, 1980, a potash exploration permit for 
a 5-year term was issued to Amax Minerals, a division of Amax of Canada Limited, covering 
Townships 19 to 22, Range 29W. During 1980, Amax Minerals drilled three potash test holes. 

Altogether, 36 potash test holes have been drilled in Manitoba to 1981. 

Potash deposits in the Devonian Prairie Evaporite 
The Prairie Evaporite was deposited in the Elk Point Basin that covered much of the 

northern Great Plains area, as shown in Figure 1. In northwestern Alberta, the Presqu'ile 
Barrier reef probably separated the basin from the Devonian ocean and restricted flow of water 
out of the basin. Evaporation of trapped brine and continued inflow of seawater resulted in its 
increasing salinity, and eventually in deposition of a sequence of evaporite-associated 
minerals: limestone (CaC03), dolomite (CaC03. MgC03). anhydrite (CaS04), halite (NaCl), 
and finally sylvite (KC11 and carnallite (KC1. MgC12. 6H20). During late stages of 
evaporite deposition, fluctuations in salinity of the seawater resulted in deposition of four ' 

potash-rich beds (Holter, 1969; and Worsley and Fuzesy, 1979), separated and overlain by layers 
consisting mainly of barren halite. Minor clay impurities are present, in some places as thin 
layers. 

Potash beds are restricted to the southeastern part of the Elk Point Basin, and only 
halite is present west of the Saskatchewan-Alberta border. The potash layers, in- ascending 
sequence, are named the Esterhazy, White Bear (not yet formally designated), Belle Plaine and 
Patience Lake Members (op. cit.). 

Potash in the St. Lazare-Russell area 
In the St. Lazare-Russell area, the main potash bed present is correlated with the 

Esterhazy Member, which is mined at the K-1 and K-2 shafts of International Minerals and 
Chemicals Corporation and the Rocanville shaft of Potash Corporation of Saskatchewan (formerly 
the Sylvite of Canada property). The salt back is about 25 to 30 m thick along the western 
border of Manitoba, decreasing in thickness toward Assiniboine River (see Fig. 6). In one hole, 
7-15-19-29W, the potash bed is in contact with the overlying Second Red Bed. However, for two 
oil wells drilled in 1975, at 2-14-18-29 and 2-14-16-28, both east of Assiniboine River, 
gama-ray logs indicate the presence of a potash bed of reasonable grade and thickness with a 
salt back of more than 8 m in both wells. Thus the eastward limit of the deposit has not been 
precisely defined, and the extent of the deposit north of the middle of township 19-29W is 
uncertain. That area has recently been explored by Amax Minerals Ltd., but their results are on 
confidential status. The nearest control well is far to the north; 70 m of halite was cored in 
the Imperial Bluewing Lake 13-4-24-27W well, but potash beds were not noted. Available data 
from wells in Saskatchewan suggest that potash deposits extend at least as far north as township 
22, range 29W. More information is required to define the limits of the potash deposit. 

Results of the potash tests are shown in Figures 7 and 8. The grade of potash shown is 
the amount present in sylvite, expressed as K20 equivalent. In most holes, some carnallite 
occurs but as its potash content is not recovered during milling of the ore, it is not 
considered in ore grade calculations. The average grade of the best 8-foot (2.44 m) interval in 
most of the area is close to 20 per cent K20 as sylvite. 

Reserve Estimates: St. Lazare-McAuler area (by Manitoba Mineral Resources Ltd.) 
Reserve estimates are shown in Table 1 for three cutoff grades of K20 in sylvite - 16 

per cent K20, 18 per cent K20 and 20 per cent K20. Two estimates are given, one based on 
mining the 8.0 foot (2.44 metres) "stratigraphic" section and the other on mining the "best" 8.0 
foot (2.44 metres) section. Tonnages are given to the closest 10 million tonnes, while grades 
are given to the closest one-tenth of a per cent. The table also shows an indicated reserve 
life predicted on assumptions discussed below. 

A rectangular block centred on test hole 5-10-17-29W is not included in the estimates 
and separates the explored potash deposit into two parts designated the"northernW and "southern" 
areas. The rectangular block was omitted because it may be an area of potential mining problems. 



Prairie Potash e13: 4-32-15-28W 
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Figure 4: Correlation of gamma-ray log with chemical analyses 
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Assumptions used in the reserve calculations are listed below: 
1. Grade variations between test holes are linear 
2. Optimum mining height including dilution is 8.0 feet (2.44 metres) 
3. Specific gravity of the potash unit is 2.0 
4. "Dummy" test holes having an assumed grade of zero per cent K20 in sylvite are 

positioned two miles (3.2 kilometres) distant from peripheral test holes 
containing values above a cutoff grade of 16.0 per cent K20 in sylvite. 

Assumptions used in calculating the life of the different reserve estimates are: 
1. Production rate of 1.8 million tonnes of product per annum grading 61 per cent 

K20 (2.0 million short tons) 

2. Extraction of 35 per cent of the calculated reserve 
3. 87 per cent mill recovery 

TABLE 1 
RESERVE AND LIFE ESTIMATES - 

Stratigraphic 8.0 Feet (2.44 Metres) 

Cutoff Grade (% K 0 in Sylvite) 
2 

16% 1 ax 20% 

Life (years) 

Cutoff grade 

Best 8.0 Feet (2.44 Metres) 

Cutoff Grade (% K 0 in Sylvite) 
2 

16% 1 ax 20% 

Area 

South 

North 

Total 

Life (years) 

Cutoff grade 

Tonnes % K20 

x lo6 

480 21.5 

170 19.5 

650 20.9 

Tonnes % K20 

x 10 6 

390 22.5 

120 20.5 

5 10 22.0 

A comparison of the two reserve estimates, "stratigraphic" 8.0 feet (2.44 metres) 
versus "best1* 8.0 feet (2.44 metres), shows that the grades are nearly identical but the tonnage 
of the "bestv* 8.0 feet (2.44 metres) is somewhat higher than that of the "stratigraphic" 8.0 

Tonnes % K20 

x lo6 

290 23.8 

70 21.7 

360 23.4 

167' 18% 20% 

28 2 4 19 

9 7 4 

3 7 31 23 

16% 1 8% 2 04' 

33 2 8 23 

10 7 4 

4 3 3 5 2 7 

Area 

South 

North 

Total 

Tonnes % K20 

x 10 
6 

5 60 21.6 

190 19.2 

750 21 .O 

Tonnes % K20 

x 10 
6 

450 22.7 

120 20.5 

5 70 22.2 

Tonnes % K20 

x 10 
6 

360 23.6 

70 21.6 

430 23.3 



Figure 7: Distribution of %K20 in sylvite, best 8.0 feet 
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Figure 9: Structure contour - top of best 8.0 feet in Esterhazy Member 
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feet (2.44 metres). The "stratigraphic" reserve is the preferred estimate on geological grounds 
and is the more conservative with respect to tonnage. 

Three blocks outlining prospective reserves are shown in Fig. 8. The blocks cover 
areas in which "dummy" test holes were required to define cut--off grade contours where data are 
absent. The eastern limits of Blocks 1 and 2 coincide with the inferred position of 32.8 foot 
(10 metre) salt back isopach. 

Two oil exploration wells add incentive to explore Blocks 1 and 2. Gamma-ray logs from 
2-14-18-29 indicate a total K20 content over the best 8.0 feet (2.44 metres) of about 18 per 
cent, while logs from 2-14-16-28 indicate a grade of about 20 per cent total K20 over the same 
interval. 

Tonnages of potential reserves in the three blocks are given in Table 2. Table 2 also 
shows an estimated reserve life based on a tonnage equal to 50 per cent of the calculated 
prospective reserve grading 20 per cent K20 in sylvite. 

TABLE 2 
POTENTIAL RESERVE AND ESTIMATED LIFE 

Block 
Calculated 
Tonnes x lo6 

50% Calculated 
Tonnes x lo6 Life (years) 

Salt solution and salt horses 
The structure contour map shows that, with one exception, the potash bed extends 

throughout the area with a gentle slope of about 7.5 m/km. The exception is Prairie Potash test 
hole 5-10-17-29W, where the section of rock between the top of the Devonian and the top of the 
Prairie Evaporite shows an increase in thickness of about 21 m. The most likely explanation for 
this is that about 21 m of salt from below the potash was dissolved during the deposition of 
overlying Devonian beds. This particular area could pose a problem in mining, as the potash bed 
could be either bent downward, or faulted into segments; if faulted, associated brecciation may 
be present in the overlying rocks, which are known to be water-bearing. 

In Prairie Potash test hole 8-6-17-29W, only a thin potash bed (16.4% K20 as 
sylvite/0.6 m) was cored. Comparison of the gamma-ray log with those of adjacent wells shows a 
completely normal section Prom the top of the Prairie Evaporite to the base of the 0.6 m bed. 
Chemical analyses indicate a concentration of clay in the interval immediately below the potash 
(6% insolubles vs. about 1% over much of the region). Thus is appears that the potash was 
originally deposited in its full thickness there, but that the lower part of the bed, possibly 
as much as 2 m, was dissolved, leaving mainly halite (called a 'salt horse' when found in potash 
mines in Saskatchewan). As salt horses are generally of local extent, chances of finding a 
normal ore section nearby are considered good. 

Mineralo~y of the Prairie Evaporite 

Reference section 
Most of the potash test holes have been cored to only about 15 m below the potash ore 

zone of the Esterhazy Member. However, in IHC HcAuley 4-22-16-29W, continuous core was 
recovered from the bottom part of the First Red Bed to 106 m below the top of the Prairie 
Evaporite section. Although it is incomplete, as the hole ended before the Winnipegosis 
Formation was intersected, the core provides a good reference section. 
a) Salt and anhydrite below the main ore layer: 966.8 m to 1050 m 

The basal 40 m consists of clear to white, fine to medium grained clean ha lit,^, 
interlayered with bluish grey to amber-brown dense, hard anhydrite. Overlying the anhydrit-e 
zone is a 44 m section consisting of halite, in medium to coarse crystals and clear to smoky 
white or dirty, withavariable amount (nil to 10 per cent) of grey--green clay, either as 
disseminated blebs or in thin layers. Deep red to pinkish red carnallite occurs disseminated 
throughout the upper 20 m of this section, forming 10 to 12 per cent of the core. A 2.6 m layer 
containing 5 to 10 per cent of large irregular masses of creamy white sylvite occurs 10 m below 
the main potash zone. 



b) The Main Potash zone 
The mineralogy of the main potash zone, as determined from chemical analyses, is listed 

in Table 3. Included are the analyzed sections above and below the main ore zone, which is 
correlated with the Esterhazy Member. 

TABLE 3 
Mineral Composition: IMC #2. 4-22-16-29 

Interval Sylvite Carnallite Halite CaSO4 Insol. Total 

1 17.7 10.9 68.4 0.04 2.5 98.84 
2 26.5 10.9 63.0 0.03 0.09 101 133 
3 25.8 10.1 54.3 0.08 10.2 100.48 
4 8.4 10.7 74.1 0.05 5.9 99.15 
5 6.5 9.9 75.3 0.14 6.8 98.64 
6 5.6 10.6 82.1 0.07 2.5 100.87 
7 19.8 9.6 70.1 0.04 1.8 101.34 
8 26.3 11.3 60.0 0.29 2.6 100.49 
9 58.5 13.3 27.0 0.18 1.8 100.78 

10 55.2 9.4 35.1 0.07 1.1 100.87 
11 41.9 8.8 44.4 0.14 4.1 99.34 
12 26.2 7.5 64.6 0.04 2.2 100.54 
13 1.4 4.2 91.0 0.06 1.2 97.86 
14 0.14 4.6 81.6 0.41 10.1 96.85 
15 0.19 6.3 87.3 0.45 4.9 99.14 
16 0.46 8.6 86.4 1.02 1.9 98.38 
17 0.11 6.9 87.7 0.58 0.7 95.99 
18 0.02 6.5 88.5 0.45 1.3 96.77 

The main ore zone in 4-22-16-29 occurs at 965.7 m to 968.14 m (intervals 9, 10, 11, and 
part of 12) and is relatively simple mineralogically. The zone consists primarily of a mixture 
of halite and sylvite, with carnallite as the major accessory mineral. Only small amounts of 
CaSO4 are present, and the average content of insolubles is 1.84 per cent. The insolubles 
consist of finely disseminated greyish green clay. The halite occurs as coarse grained crystals 
enclosed in an irregular matrix of sylvite. 
C) The salt back 

The salt back extends from the top of the main ore zone at 965.7 m to the top of the 
Prairie Evaporite at 944.13 m. The dominant mineral is halite in clear, medium to coarse 
grained crystals. However, both carnallite and sylvite occur sporadically throughout the salt 
back, and in places are concentrated in thin layers. The insoluble clay content is variable 
from almost nil to more than 40 per cent in one carnallite-rich bed. 

The main concentration of potash minerals in the salt back is in the interval between 
950 and 956 m. Carnallite is enriched at the top of this zone, and some sylvite occurs lower 
down. The concentrations are sufficient to cause prominent peaks on the gamma-ray logs, and 
these have been termed the White Bear marker beds. 
d) White Bear: "marker beds" and "member" 

Persistent thin layers of potash occur within the salt back, some 12 to 15 m above the 
Esterhazy Member. These layers are called the White Bear marker beds by Holter (1969). Later 
work by Worsley and Fuzesy (1979) suggested the beds thicken in southeastern Saskatchewan, and 
they have proposed naming them the White Bear Member. 

In Manitoba these beds have been cored in most of the potash test holes. The most 
persistent unit is the lowermost bed. It has a thickness ranging between 1.52 and 2.44 m. 
Portions of the marker beds that have been analyzed show a variable mineralogical content (Table 
4). 

TABLE 4 
COMPOSITION OF WHITE BEAR MARKER BEDS 

Sylvite holes, 9 analyses 
Prairie Potash holes, 

4 analyses 
IMC holes, 3 analyses 

Svlvite Carnallite 



Figure 10: Per cent insoluble: best 8.0 feet 
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Figure 11: Per cent K20 as carnallite - best 8.0 feet 
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Thus the unresolved question is whether the potash zones in the McAuley area are 
connected southeastward to the zones in the Daly-Elkhorn area, or whether the Moosomin zero-area 
extends eastward to the Assiniboine River. Additional drilling in that area would be useful. 

TABLE 5 
POTASH IN OIL EXPLORATION WELLS 

Potash 
W a  Member 

7-8-11-29W White Bear 
Esterhazy 

15-.la-10--27W White Bear 
Esterhazy 

11-19-10-27W White Bear 
Esterhazy 

4-14-8-28W White Bear 
Esterhazy 

2-21-7-28W Belle Plaine 
White Bear 
Esterhazy 

16-34-6-29W Belle Plaine 
White Bear 
Esterhazy 

14-15-1-28W White Bear ( ? )  

Thickness 
Feet/Metres 
26 7.9 
17 5.2 
23 7.0 
11 3.4 
7 2.1 

15 4.5 
29 8.8 
22 6.7 
7 2.2 

37 11.2 
25 7.6 
4 1.2 

20 6.1 
9 2.7 
7 2.2 

Gamma- ray 
Response 
Strong 
Moderate 
Strong 
Moderate 
Moderate ' 

Moderate 
Strong 
Moderate 
Weak 
Strong 
Moderate 
Weak 
Strong 
Very weak 
Strong 

Salt Back to Top 
of Potash Member 

Feet/Metres 
20 6.1 
67 20.5 
17 5.2 
60 18.3 
0 0.0 

15 4.6 
17 5.2 
64 19.5 
12 3.6 
39 11.9 
85 25.9 
15 4.6 
45 13.7 

102 31.1 
1.6 0.5 

4. Southern area: townships 11 to 6 
In the area extending from west of Virden to the Saskatchewan border, and 

south to Reston, six oil wells have been drilled through the Prairie Evaporite (Table 5). Two 
potash zones are present in these wells, and can be tentatively correlated with the White Bear 
and Esterhazy Members, as defined by Worsley and Fuzesy (1979). The Belle Plaine Member also is 
thought to be present in 2-21-7-28W and 16-34-6-29. 

In township 10, the potash is at a depth of less than 1200 m and may 
possibly be recoverable by conventional mining methods, although most ore reserve calculations 
to date have been based on a limit of 1066 m (3500 feet). Farther south, the potash is assumed 
to be recoverable only by solution mining methods. As very large deposits of potash in 
Saskatchewan are available for solution mining, little attention has been directed toward the 
possibility of this method of recovery in Manitoba. However, the occurrences deserve to be 
considered on their own merits. In the Calstan Ewart 4-14-8-28W and the Calstan Linklater 
2-21-7-280 wells, both the White Bear and Esterhazy Members are present, separated by a thin 
layer of halite. 

Potash mineralization of undetermined grade but showing a moderate to strong 
response on gamma-ray logs, occurs over a thickness of about 25 m. The salt back in the two 
wells is 3 and 8 metres, respectively. 

5. Area from township 5 to International Boundary 
In the area comprising Townships 1 to 5, Ranges 28 and 29W, results of only one deep 

exploration well are available and a potash bed with a strong gamma-ray response is present in 
the 14-15-1-28W well near Lyleton. This may be the White Bear Member, rather than the 
Esterhazy. The bed is 7.2 feet (2.2 metres) thick and has a salt back o f  only 1.6 feet (0.5 
metres). 

Anderson and Swinehart (1979) indicate a thickness of 3 m of thc F - t o r h n x v  Hemher is 
present in a well about 10 km southeast of the southwestern corner of t f n n i t n T ? n ,  'n t h o  
northwestern part of Bottineau County, North Dakota. It occurs at a depth o f  1 7 1  i.m, 
Prairie Evaporite there is between 60 and 90 m in thickness. 



It is possible that these marker beds thicken in the area south of township 12; such 
an interpretation has been made by Worsley and Fuzesy (1979) for southeastern Saskatchewan. 

Potential extension of the potash area 

The review of results of exploration work to date indicates the potash zone in Manitoba 
is more extensive than previously known, and that its Pull extent has not yet been determined. 
Five areas where the limits and grade of the deposit are unknown are discussed below. 

1. Area north from township 19. ranKe 29W 
The northern area, from township 19 to 22 in range 29W, is held under a potash permit 

issued to Amax Minerals.* Based on the results in Saskatchewan on the adjoining property that 
was explored by Canberra Oils Limited, this area in Manitoba has good potential. Potash has 
been intersected in Canberra Langenburg 16-29-22-30W, where a 2.44 m (8-foot) zone with a total 
K20 content of 22.85% is present under a salt back 14.6 m thick. Deposits of halite more than 
100 m thick are believed to extend as far north as township 28, although the extent of potash 
north of township 22 has not been determined. 

2. East of the explored area. townships 15 to 18 
Based on early results of drilling, the eastern limit of potash was once believed to be 

close to or along the Assiniboine River (Bannatyne, 1971). That position was based on 
extrapolation between S.A.M. Exploration No. 1, 7-15-19-29 and Homestead Birdtail 10-8-15-27, 
where the potash bed in each well is in contact with the Second Red Bed. However, wells drilled 
in 1975 a short distance east of the Assiniboine River both indicated the potash bed extended at 
least several kilometres farther east. In ASH--BTS & a. Gambler 2-14-18-29W, the Esterhazy 
Member potash zone is present below 8.53 m of salt back, and is estimated to grade about 18 per 
cent total K20. In ASM-BTO et al. Fort Ellice 2--14-16-28W, the potash zone is present under 
12.5 m of salt back, and is estimated to grade about 20 per cent total K20. The zones were 
not cored, and the estimates of grade are based on comparison of gamma-ray logs with those of 
wells for which analyses are available. 

These two wells suggest the possibility of more potash of economic interest being 
present to the east of the explored area in townships 15 to 18. 

3. Area from townships 15 to 12. ranKes 27 to 29W 
A large area totalling nine townships has virtually no data available on which potash 

reserves can be estimated. One well in the southwestern part of the area, ASM-BTO & aJ. 
Kirkella 16-29-12-29W, intersected 100 m of Prairie Evaporite, but without any indication of the 
presence of potash. The well is located east of a potash-free zone in Saskatchewan surrounding 
Moosomin (Holter, 1969; Worsley and Fuzesy, 1979). 

In the IMC McAuley 14D-12-15-29W well, a thinning of the salt back is evident; also, 
the White Bear Member is absent, and has probably been eroded. In IMC McAuley 48-22-15-28 well, 
the main potash zone has a relatively high insoluble content of 3.84% and a high K20 as 
carnallite content of 2.5%, as well as a relatively thin salt back. These factors may suggest 
an approach to the edge of initial potash deposition, but cannot be considered as conclusive 
evidence. For example, they may reflect an approach to the Moosomin potash-free zone, but the 
potash could thicken again to the south. In the next wells to the south, Calstan Elkhorn 
7-8-11-29 and Daly Gas #2, 11-19-10-27, potash beds are present, and have strong gamma-ray 
deflections. 

*In the fall of 1983, licenses for five additional potash test holes were issued to Canamax 
Resources Inc. (formerly Amax of Canada Limited). 



Sources of information and acknowledgements 
The basic material for this report has been derived from the 33 drill holes listed in 

the Appendix. Geological reports for each of the wells contain the chemical analyses of the 
potash beds, and are in non-confidential assessment work files. They are available through the 
Geoscience Data Section, Mineral Resources Division, 993 Century Street, Winnipeg, Manitoba, R3H 
OW4. 

Earlier versions of this report were prepared in 1975 and 1982. The writer is indebted 
to J.S. Roper, Lyle Skinner, D. Barchyn, and C.H. Wright for assistance and critical comment 
during preparation of various manuscripts. The ore reserve calculations, as noted, were 
prepared by staff of Manitoba Mineral Resources Ltd., and the maps of the McAuley-Russell area 
were prepared as a co-operative effort with their staff. Those maps, and most of the other 
figures, were drafted by Doug Bagwell. Typing of the manuscripts was done mainly by Barbara 
Thakrar and Leah Chudy. 
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APPENDIX: DATA FROU NON-CONFlDENTlAL POTASH WELLS 

(All depth measurements are in metres) 
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