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POTASH OCCURRENCE IN THE
VERMILION AREA OF

THE PROVINCE OF ALBERTA

1. GEKERAL

The economical production of potash over a large area of the Province
of Saskatchewan has recently widened the search of this mineral into the
Province of Manitoba and the State of North Dakota. The identical geological
stratigraphic sequence and depositional environment that resulted in potash
formation in the Province of Saskatchewan is also present in the portion of
the Province of Alberta under study in this report.

A detailed study of this portion of Alberta showed the presence
of small irregular veinlets of potassium minerals in the Lesser Slave Lake
area of North Alberta and a substantial quantity of carnallite (KCl.MgClz.BHZO.)
and likely sylvite (KCl) in the Vermilion area in the East Central Plains
of Alberta. Literature made available from the Alberta 0il and Gas Conservation
Board, the Government of Canada Department of Mines and Technical Surveys,
and personal communication with the well site geologist on the initial
discovery well, corroborates this potash occurrence in Alberta. The cores
from the well with thke carnallite have been lost and dispersed since the

well was drilled in 194S.

2. GEOLOGY

The potash minerals in the VCO #15 well in Lsd 6, Sec 12, Tp 49,
Rge 6, W4, the only deep well in the area, are found in the Frairie Evaporite
section of the Middle Pevonian Elk Point Basin. The carnallite and the pinkish .
potash mineral mentioned in the enclosed literature, lies on top of a thick
400 foot section of common salt (halite). Twelve feet of carnallite was

reported to be present in this well and the pinkish and grayish mineral (in
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all probability sylvite) occurs throughout the first S50 feet of the Prairie_
Evaporite. The cores from the VCO #15 well werekexposed for weeks to the
atmosphere and transported long distances before being spot analyzed. Becaﬁse
of these two conditions and the very high solubility of sylvite, a true and
accurate analysis was probably not ascertained, but the core description
indicates the presence of sylvite in substantial guantities.

The potash minerals in the VCO #15 well are of the same composition
and depositional sequence and depth as the potash at Unity and Saskatoon,
Saskatchewan. These potash deposits are now in the formational stages of
economic mining and development. It is feasibly possible that the potash in
VCO #15 and Unity are one large continuous deposit. Northwards from the VCO #15
well, towards Fort lMcMurray the overburden and geoclogical strata overlying
the potash deposits become less. This thinning has allowed subsurface waters
to percolate throughout the highly scluble potassium salts and removing them
by sclution and leaching. This scolution by waters also caused areas of salt
collapse in this vicinity. To the northwest the salt section becames more
anhydritic and potash was not deposited. Further to the northwest the
anhydritic section becomes carbonate in the Rainkow Area of Alberta. South
of VCO #15, in the deeper portion of the Elk Point Basin and beyond its
maximum depth to its southern synclinal edge, deep wells reveal no trace of

potash.

3. RECOMMENDATIONS
1. Land
Land for potash production and development has been acquired over
an area encircling the VCO #15 well.

2. Development Program

An active development program should be initiated on the acguired



land. Wells to probe for potash should be drilled to approximately 3700 féét
in specific areas. These .suggested locations are:

a) Initial Well:
Sec 32, Tp 48, Rge S, W4

b) Second Well:
Sec 10, Tp 48, Rge S, W4

c) A possible third well:
Sec 22, Tp 49, Rge 6, W4
Northwest of the VCO #15 well to further prove up
the acreage.

3. Cil and Gas Possibilities in Various Formations Above the Potash

All upper formatibns in the Cretaceous should be closely studied
and checked during drilling operations. This area is an ideal prospect for
gas and oil accumulation in the many sands present in this area.

Note: Oil and Gas Possibilities in the various
formation above the potash.

Westwards from the area selected for drilling for potash, lies a
large Paleozoic (Devonian) remnant of Limestone. This remnant is overlain
by a series of sands and shales in the lower Cretaceous. On the flanks of
this remnant, where the selected acreage lies the lower Cretaceous is thicker
with the resulting pinch out of the various sands against the Paleozoic
remnant. It is in similar sands that the various fields such as: Wainwright,
Wildmere, Baxter Lake and Borradaile produce oil and gas. Other such fields
will no doubt be found in the area. Stratigraphic sand pinch outs are
difficult to uncover by seismic or other prospecting means, but this area is
a potential first class prospect for oil and gas accumulation. The Colony
sand which is the uppermost sand in the Blairmore (Lower Cretaceous) gave gas
blows of over 4 MMCF in the VCO #15 well. The Viking sand named after the
large Viking gas field just west of this acreage is another upper sand that

may prove productive. Even same of the Devonian has shown gas and oil in a

test just to the south of the prospect area. -



4, Drigling'and‘Testing
| Tests of the various sands should be made during drilling. Electricl
and radiocactive logs on potash, petroleum, and natural gas horizons shéuld be |
run and evaluated. A core of 50 feet of the upper Prairie Evaporite should be
sufficient to evaluate the potash potential, however coring may reveal a

thicker potash bearing section that should be evaluated.

4. CONCLUSIONS

1. The first group filing for land under potash regulations has the
first choice with no other competitive leasing in this area and will receive
full co~operation from the Alberta Government for this initial venture.

2. The geological strata and basinal effects of the Vermilion area
are closely related to the Saskatchewan potash rich areas at Esterhazy,
Saskatoon and Unity now being successfully developed and mined. This is
shown in the enclosed cross section.

3. Oil and gas reservoirs in the area could provide economical energy
sources for developing potash by solution mining. The Battle River which flows
through the prospect would provide adequate water supplies for solution mining.
The Blairmore sands that are so heavily water laden and proved so costly to
penetrate in Saskatchewan polash mines, are rnot present in the Vermilion area,
so that shaft mining is also feasil.le and sliould be less hazardous and more
economical in this area.

4, The economics for the production of potash appear equally favorable
in this area to those in existing potash mines in Saskatchewan. The depth is
sucli that either solution mining o1 shaft mining could be carried out. It’s
geographical location to developing markets in Japan and Asia will make the
area very competitive with polash now being produced in Saskatchewan. The

cost of a well fully tested and logged would be approximately $40,000.00.

5. The area is probably of the same polential as other existing



developéd potash areas in Saskatchewan.
6. More potash than was originally recorded will be present, as much S

leaching and solution loss took place by the inadequate potash coring techniques'

used in taking the cores cut in 1945, In the Saskatchewan potash areas

sylvite in commercial quantities is always associated with carnallite. The

pinkish mineral mentioned throughout the core description is primarily sylvite

as shown by cores taken in other areas in Saskatchewan now producing potash.

ENCLOSURES

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

REFERENCES

No.

No.

- Map of Elkpoint showing thickness and lithology.

Cross section of potash producing areas.

Literature from Alberta 0Oil and Gas Conservation
Board.

Copy of Alberta Potash Regulations.

Stratographic sequence of Potash Beds (idealized).

Land Flat.

a) Potash in Saskatchewan (1965).

b) Reference literature from Alberta 0il and Gas Conservation Board.
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.. BUREAU OF MINLS CANADA

} DIVISION OPF LCONOMICE 4
i RESEARCH INFORMATION DEPARTMENT S
H RECORDS AND UBRARY or
i Jivision MINES AND RESOURCES o
! (o} s MINES AND CLOLOCY BRANCH Ottawa, June 8, 19406,
1 Aineral llesources
J 3 -
i J. P. Goodall, Esq.,
{ Board !‘ember,
i The Petroleun and MNatural Zas Conservation Board,
i Zrovince of alberta,
I 914 iZleventh ..ve., .iest,
! Calzary, Alta.
i HedrtSir:
i Your letter of June 3rd addressed to ¥r, L.:I. Cole
: and accompanyinz sample of the salt core from Vermilion
: Consolidated Cils ilo., 15 vell have been received, .. Cole
is at jresent out of town and +ill not return until tle .
first week in July.
. ne have efaninc:d th.. pinx mineral in this core

and find it to be a petaszh mi 2ral, The core is now in the

nands of our mineralosist for ‘urtler study and we will
advise you just as soon as we recccive a furtier report,.

dave you any cores ccticns that contain ab reciable
quantities of tzis Link m'ner:1? .s vou will rote ii is
nizaly soluble and it wouid ¢ advisable to carefully
ciiaine the cores for eviu:inc  of some solutle mineral wavin e
oveen Gissolved taerefrom -y t.i~ drillin<= water. ..nr cection
ol core taat snows nu:.:ro 3 ¢ lubtin cavicies would Le or
- interest, Uoiie of tie gu . asi An rfals arc of the sae coclour
8s rock salt and tiey would L: hard tc aeteet, Il nrouThiould
caré to forward us som: sections o core contuinin: many
cavities we would be 7lau to caauine tilem far you.

Yours tmuly, |
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RFSFARCH INFORMATION DEPARTMENT
RECORDS AND UBRARY OF

MINES AND RESCURCLS
MINES AND CEQ!OCY BRANCIC

Division of

Mineral Resources Ottawa, June 22, 1946.

D. P. Goodall, Esq.,

Board Membver,

The Petroleum and Natural Gas Conservation Board,
Province of Alberta,

514 Eleventh Ave., West,

Calgary, Alta.

Dear Sir:

I have Jjust returned to Ottawa after a brief
field trip and have a report from Dr. Poitevin, our
mineralogist, on the potash mineral that we sent to
him for examination. He reports it to be Carnallite,

a mixture of potassium chloride and magnesium chloride,
The mineral generally has the formula KCL.MgCl + 6 H20
and thus contains, when pure, 26.8 per cent potassium
cnloride, 34.2 per cent magnesium chloride and 39.0 per
cent water,

This i1s a very interecting occurrence and the
. matter should be followed up in the hope of finding a
potasa-bearing horizon having economic possibllities.
Have you other sections of core showing this mineral or
containing many solution cavitlies?

Yours sincerely,

_7;//%/ o

- "/
, /7 M. ¥. Goudge,|
L : Acting Chief,
Division of Mineral Resources.
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PHONE M7041

‘'HE PETROLEUM AND NATURAL GAS CONSERVATION BOARD

PROVINCE OF ALBERTA

TELEPHONE BUILDING,
CALGARY. aLsgnata

February 16th, 1945,

REPORT

Analysis of Salt Cores,

VERMILION CONSOLIDATSD OILS WELL 315,

I havo selected sixteen samples representing the salt
section 3480' 9" - 3903' 4" (422') of V, C, 0, #15 well, for
chemical analysis, The samples were not taken at regular intervals
but rather selected to represent sections of similar character,
following is a summary of each sample under the headings =

(1) Tescription of sample selected,

(2) Cepth from which same wAs taken,

(3) Remarks regarding the section represented by

3 the sample, The sample numbers are these used
by Mr, Gilbart in his record,

Samole 8 = 45

Sample - 2" of reddish-trown stained salt of salt cored,

Depth = 3483' (Of Core ;32)

Remarkss - Raprecentative sample of section 3480' 9" =
3486'; section is for most rart reddish-
brown colourod with approximately one foot
of relatively crystal clear salt containing
splotchas ¢f pink mineral belleved to be
pink anhydrite

Sample 9 = 45

Sample - 2" of crystal clear, pink stauined, throughout

with splotches of pink minoral,

Depth = 3430' (Cf Coro -33)

Remarkss - Raprosantative sample of section 3480 - 3493';
section is crystal clear, pink stained
throu-hout with scattereu splotches of pink
mineral,

Sample 10 = 45

Sample = 3" of pinkish = brown coloured salt oore with <"
of maroon shale containing veinlets of pink,
crystalline minoral,

, Poor Quality
coey| ) . ;(':ui?;. Original
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. Sample #10 = 45 (Continued)

Depth = 3502' - (Of Core =34)

Remarkss - Reprosentative sample of section 3493 =
3511'; section is in general pinkish-
brovn containing much of pink mineral
and approciable amount of maroon and green
intermixed and interbedded shale,

Sample #11 = 45

Sample - 13" of ~rys- 1 clear salt with slight pinkish

stain throughout and one narrow (3") grey

y ban. of .apurities,

Depth = 3519 (O Cor ' ;35)

Remarks: = Repro.onte ive sample of section 3511' - 3521°';
section is for most part crystal clear with
slisht pinkish stain throughout ané few
hroizontial, grey coloured bands,

Sample =12 - 45

Sample - 2" of crystal clear salt containing splotches of
pin= mir-ral,

Depth = 3522 (< Cor: 36}

Remarkss - Repre:ontciive sample of section 3521' -

. : 3531'; section is for most part crystal
clear salt containing scattered splotches
of pink mineral and few grey coloured
bands,
Section 3531' - 3541' (Core 37, Recovery 9' §")

Trhis section wvas not snmpled {pr the present due to its
alternating and gradetional character - crystal clear =
pinkisn stained and grey coloured salt with few narrow
partings of green shele, Thn proportion of abtove is
approximately 50 - 50 and ro prauctical sized sample was
noted to be of this proportion,

Sample 713 = 45

Sample - 13" of crystal elrar salt with slight pinkich
stain throu-iout,

Depth = 354 (Of Core , L)

Remarks: = Represontative cample of section 3541' = 3551';
section is relatively crystal clear with
elight pinkish stain throughout with
cccasionul splotches of pink mineral and
foew groy coloured bands,

Poor Quality
Original
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Sam~leo 514 = 45

a

Sample - 1 3/s™ .1t c:re consisting of 11" of

relitivel s crystal clear graaipg
: into " ¢7 gre: coloured less pure

ealc,

Depth = 3572 - (Uf Core ;41)

Remarks: - Represontative sample of section 3551' - 3611';
section consists of alternating, cloar
pinik stained and grey coloured sault which
appears o te cue to intermixed shale,

Sample =15 - 45

Sample - 13" crysial cloar salt with one, rarrow , grey
colourad band and trace of pink mineral,

Depth - 3618 (Of Core ;45)

Remarkss - Representative sample of section 3611' - 2621';
section consists of 6" or less clear and '
grey coloured salt alternating,

Saction 7621 - 3731 - Not cored,

Semole 716 - 45

Sample - 2" of clear salt with faint grey stain,

Depth - 3734 (Of Core ;46)

Remarks: - Reprosentative sample of section 3731' - 376l";
saction is for most part slightly grey
stained salt with few sections of crystal
clear and dark grey coloured; occasional
splotch of pink mineral,

Sample 717 - 45

Sample = 2" of slizhtly pinkish and grey stained salt
coro,

Depth = 3760 (Of Cerse ,51)

Romarks: - Reprosentative cample of section 3761' - 378l';
aoction consists of crystal clear salt with
sli-it pinkich ctain (contains more pink
minoral than sample 16 - 45) and
scattored soctions of grey stalned ealt,

Snmple 418 - 45

Sampie - 2" of cryetnl cloar salt with slirhtly grey
s'nin throurntou and scattered spots of
Y i

Depth = 3797 (Ot Core ;%2)

Romarkss = Raprascntative sample of seotion 3781' & 3806';
soction is for most part ecrystal clear with
slicht groy stain throu-hout and scattored
parrow oanis darx groy in colour; small trace
of pink mineral near top,

, Poor Quality
mo— — - — im0, Original
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Sarcle §l9 - 45

Sample = 2" of crystal clear salt with slight zr.u
stain throughout and containing fov,
small irregular stringers of argillaczous
dolomite,

Depth - 3825 - (Of Core :55)

Ramarktl - Representative sample of section 3E06' - 3831';
section is for most part crystal clear with
slight grey stain and few sections fairly
dark in colour; the depth 3806! marks the
top of scattered partings and streaks of
buff, dolomite, (See Core Repot, page 4,

Core 53)

Sample 20 - 45

Sgmple -2" of crystal clear salt containing specks and
spots of reddish-brovm mineral and one
irregular, horizontal, narrow streak of
interbedded dolomite,

Depth = 3850' - (Of Core #58)

Remarkss - Represontative sample of section 3831' =~
3851'; sec:ion for most part clear with
slight greyish stain becoming somewhat
dark:r tc.urds base,

Sample ;21 - 45

Sample = 2" of crvi;tal ~lear with slight greyish stain
and few e*roaks of dolomite,

Depth = 3867 (Of Core 59)

Remarks: - Repres-ntative semple of section 3851' -
78T71'; se-+tion for most part clear with
eli-ht grish stain throughout and fow
car< s cc iourec sections botwoen 356351'-
»86l',

Sample 722 - 45

Sample - 2" of cl ar enlt with slight groyish stain
throu;hout and few irregular stringers
of dolomitn,
Depth - 3887' (Of Core ;61)
Remarkss = Reprosentntive sample of section 3571' -
3897'; soction for most part clear with
slight grey stain and numerous irregular
streaks of dolomite,
Section - 3897' - 3901,5',
The depth 28997' is the base of 4' 9" of salt core of 62,
The remainder of Coro : 62 i,e, 3897' - 3901' is for most part dolomite with
intermixed and 1nterbedded snlt, estimata of proportion being 4/5 dolomite

and 1/5 salt, No sample was taken of this interwval, :
g p Poor Quality
Original
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Sample =23 - 45

Sample - 23" of clear salt with slight ;reyish colour,
Depth - 33902 (Of Core :63)

Remarks: - Representative sample of section 3901,5' =
3903,3' (1,8'); section is relatively
clear salt with slight greyish colour
throughout,

Section 3903,3" - 3906' (2' ")

This section was not sampled due to its low percentage
of salt in form of inclusions in dolomite and shale,

"D, G, Penner",

Geologist,

DGP/AFV,

Poor Quality
Qriginal
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BUREAU OF MINES
DIVISION OF ECONOMICS
RESEARCH INFORMATION

RECORDS AND UBRARY

DEPARTMENT
or

MINES AND RESOURCES
MINES AND GROLOCGY BRANCK

Dr. A.G. Baliley,

Deputy Chairman,

Petroleum Natural Gas Conservation Board,
Calgzary, Alta,

Dear Sir:

Dr. Hume of the Geoclozy and Tonography Branch,
Department of lines and Resources, has sanown me your
letter to him and the results obtained on the chemical
analyses of the salt samples from the Vermilion Consoli-
dated Oils No. 15 well. I nave read this with great :
interest. In it there 1is mention of a pink mineral which
1s velieved to be pink anhydrite., I was wondering if it
would be possible for you to furnish me with a small .
sample of one of the cores in which this mineral occurs,
as I would like to examine the mineral in more detail.
I would be pleased to give you any results we obtain from

[V
Ottawa, May 29, 1946.

either spectrgraphic or other means of identification after

we have examined it.
Yours very truly,
L."H. Cole,

Mining Engineer,
Industrial Minerals Section.
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Lell. Col., anui.ro.

Mining Bnginoer,

Industrial Minerals Section,
Departmsnh of Mines and Resources,
OTTAVA, Ontario,

Dear Sirs

June 3rd, 1946,%7

I have for acknowledgment your letter of May 29th
and am replying in the absence of lire A.Ge Bailey.

I em forwarding under separate cover a sample of
the salt oore fron Vermilion Consclideted 0ils #15 well., This
core contains soms of the pink mineral whioh appsars to £1ll

ths solution cavities in the salt,

Somes ssctions of the core "

apparsntly have the pink mineral finely interspersed through
the salt giving it a faiot pinkish oolor. Tho sample I am
sonding, however, has oonsiderable amount of the pink mineral
which will give you a large sample for analysis. ¥e would dbe
very pleased to have a report from you on your analysis.

< Youre wvory truly,

DPO/IGR

e

D.P. Goodall,
Board Member.,

fEe53)
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Jm ?{th. 1946.

Je«K+ Svanson, Esquire,
Vermilion Consolidated 0Oils, Ltd.,
Vermilion, Alberta,

Dear Ur. Swansong Res V.Ce0e #15,

The chief of Mineral Resources has recently made
an analysis of the red minoral obtainod in ealt cores fron
the above well. I am enclosing herewith a copy of a letter
from Mr. M.P. Goudge for your information.

Yours very truly,

D‘P. Goodall.
DPG/IGR Board Membor,
Encle
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June 2Bth, 1946.

Diractor,
Bureau of Minss,
" Austin, Texes,
UeSaAo

Dear Sir;

An oxtensive salt deposit has been drilled through
at sevoral points in the province of Alberta.

The salt ocours in almost contirmucus bed of about
400 feet in thioknsss. This doposit in two wells recently
drilled at locations about approximately 60 miles apart have
shovn a striking sinmilarity. The uppsar part of the bed contains
& rod salt enclosed in vugs and in sorme seotions finely inter-
spersed through tho salt. Tho Chief of Mineral Roscurces at
Ottawa, reports that this mineral is Carnallite (FCl.l'sCl + 6

H20) . :

I undorstand you have some production of potassium
boaring salts in Toxas and I would be very ploased if you
could forward eny pamphlets whioch you have for distribution
.desoribing the method c¢f extraction of the potassium salts and
the separation from the sodium chloride.

Yours very truly,

D+PeGoodal 1.
DPG/I0R Board Membor.

rq"-;aaéf“v '-%i e e rw —--,’;E,.";éh T -
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CITY SAVINGS & TRUST COMPANY
McLEOD BLDG.,
EDMONTON, ALBERTA

el e DATE OF ISSUE — OCTOBER 19, |1965
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BAYFIELD OIL & GAS LTD,
% JOHNSON and SADDY, BARRISTERS
and SOLICITORS,

6086, TORONTO-DCOMINION BANK BLDG,
ECMONTON, ALBERTA

DATE OF ISSUE — OCTOBER 13, 1965

AREA — 79,764 ACRES
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