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BULLETIN NO. 48-9 

SALT, POTASH AND PHOSPHATE: IN MANITOBA 

INT RODUCTION 

The material cormnonly called "salt" is known tc the chemist 
as sodium chloride alld nas the chelTical forrrula NaCl. ?ure salt, 
or sodium chloride, contains by weiGht 39.34 per cent sodium and 
60.66 per cent chlorine. Domestic salt, that is the salt 'J.sed by 
nearly eve~ householder in Canada, is not pure in the chemical 
sense as very minor quanti ties of ot,her :r:aterials are added to the 
sodium chloride. Chemicals which may be added are (1) a non
hygroscopic material such as wa5nesium chloride which coats the 
salt grains and produces a "free runnin~" product, (2) ve~ 
minute quantities of a salt of iodine 'Nhich is beneficial to the 
general health and greatly reduces the prevalence of goitre. 

Most of our present day production of sodium chloride is ob
tained from one or other of the following sources: 

1. Beds of rock salt. 

2. Brines or saline waters where the salt 
is held in solution. 

Where salt is ohtained from beds it may be produced either 
by direct underground mining methods as used in metal or coal min
ing, or it may be obtained by pumping water which is allowed to 
circulate into the rock salt then retul~ed, as brine, to the sur
face. In individual instances many steps may have to be taken, 
such as flotation, melting and regranulization. For both domestic 
and industrial uses, salt must be relatively pure. Most soluble 
iw.purities are removed from brines by chemical treatment, followed 
by evaporation. 

Salt is wid~ly distributed throughout the world and most 
countries are able to produce their own requirements. HO'l'ever, 
sodium chloride is an inexpensive corr.modity and in some cases it 
may be cheaper to use imported salt whir.h has been carried as 
ships' ballast rath~r than domestic salt, Which may be produced at 
a distance from the rt,1.rket. This situation is usually confined 
to seaports where no trans-shipment or railhaul is necessa~ in 
regard to the imported ballast salt. 

Several grades and types of salt are marketed at present; 
some of the mor'e important fol101l', in order of dollar value. 
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~vaporat~d salt Ca) open pans or grainers 
(b) vacuum pans 
(c) solar procp.ss 

?r~ssed blocks from e'laporated salt. 
Rock salt, 
Pressed blocks from rock salt. 
risheri~s grade salt. 

The price of salt varies, depending upon the grade of product, 
quantity ~'J'ailai;le, ccr::petition, etc" in general ~8.00 per ton is 
a maxi~~T.). Sal: for home or domest~c ~onsurr.?~ion must meet strict 
regulations as '..0 purit:r, and is refin~d, :nade free running, iodized, 

rCkaged and sells on the ~etail n,rke: for a price ranging from 
cen':.s to 6 cents per pound. This price, of course, also includes 

all transportation charEes. 

The production of cormnon salt (sodium chlori,ie) b:r the evap
oration of brines was the first mineral industry in 'Rha':. is nmv the 
province of Manitoba. ?rodu~tion started ahcut the 'rear 1800 from 
several sprints along the \'(85" shore of Lake 'Ilinnipf'~osis. By 1876, 
Monkman's Sprint~S, which :ud become the centre of the industry, was 
producing r::o!"e t':an l,er):; ~'.lshels per year. Methods o!: production 
were pri:r.itive and the product was of poor quality compared with 
today's salt. Fi~lly, imported salt from Ontario took the rr~rket 
from the local industry. Today there is no production from the 
brine springs, ;''''.It deep wells at :leepa'Ra. are the basis of a sizable 
salt industry. rroductio!1 from these '"plls beGan in 1932 and rose 
from a few thousand tens to ov~r 27,000 tons per year during the 
recent 'liar. A~ the present time the annual production vari·~s bet'Keen 
24,000 tons and 26,J)O tons of sodium chloride. In addition, there 
is a by-product prod:.rction of both calcium a:1d ma~nesitUn chloride. 

Potassi'.ur. sa1~s, such as potassium chloride, have :1ot belm 
proci11ced to date 1:1 /I.anit0ba. Most of the brinp.s in '.he province, 
from both wells and spnn,;s, cont-ai:1 potash but the salts are present 
in such minor quan':.l.ties that th'2:r have not het'l1 considered of ccon
or..ic ir.:portance. Tnis beinG so, potash will he cO:1sidered only in 
so far as it is reported to occur in conjunc~illn wUh sodium chloride. 
No separate s"'ction or report on pctassi1.ur. salts will he prepared. 

Phospha~.ir. !T'.'l~.er:'al, to h~ USt~d as the hasis ~'cr the manu
facture of ph()5pha~.'~ ~'ertilizers, would find a re.1dj" :::arket in Mani
t.oba today; the t ..... o occurrence::; oz' ph0s!:m,1.tic shale known, or thought, 
to occur i:1 t.he province, are thcrefo!'e descrih''!d in sor:~ detdil in 
the section under phosphate. Neither of these occurrences appears 
to be of economic importance, hut either r..ight be useful as an indica
tion of the presence of source beds. 
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SALT AND ?OTASH 

BRINE SPRINGS 

HistJry 

Many rlowi:lf; brine sprinss are k:1own alon,i the west. sho!'"e 
of Lake Winnipegos is. From about t.he Y"'3.!'" lSO(), Indians, t ra9pers, 
and freeci men !"rom the ~!uct:iOn' g 3ay Compa:1Y coll"ct.",d a:vi evapor'lted 
t'1ese brine~ to prod:lce salt. ~rlc iron pan3 or k~ttl~s used in the 
ind'lstry rray still be !'ound, hal!' huried, 'ldjace,t to sooe of tile 
springs. Monkman'3 Spri.n~s, loca'>!::! approx:i:r.a':.Aly 12 rd l.'!s :1ort.h of 
the present town cf' Winni.pp.gosis h,~c:ur.·' t,:·1'.~ rr.ain produci:1~ centre 
with production o~ clo,e to 1, )00 hushel~ of salt per year during 
the 1870's. The !)rod'~,:t was d"lL:pe:Jcen!"" re<idish in color and, 
by present day standards, not f)f hi,;h q~lality, but it ~'ound a ready 
ma:-ket. in the sma~l sca-,ter-ed cO!c:l:"lnities of south',vestern Manito':Ja. 
The advent of the railway in 1:375, brin~Ln;; hie;h-e;rade unt.ario salt 
to the '"est, rane the de.3.th k~tell of the local bdustrJ and si:lce 
1876 there has been no com~0rical pr~iuction from the bri~e springs, 
although an attempt to revivI:? the indl~strJ 'Has made in 189!.t. 

Since t.he turn of the century ttlC brine sprincs have been in
vestig~ted ann sampled several tim~s, with particular reference to 
their potrl5sillrn cnntent. In "J'/erJ cas!'!, ho'"ever, the analyses have 
shown that th,- conct'!!1traUon of dissolved salts is too lolY for econ
mnical recoverJ of either sodi:ur. or potasslum compounds. 

Geology and Chemical Analysis 

The salt sprinGS occu: thr,)ur:hout a narrOlf s trip of COllntr-y 
extE'ndinr; rouehl:r from the Carrot River on eh .. north to the Hed 
Riv!!r on the south rlnd horderin~ Lakp.s WinnipeJosis and Manitoba. 
The more impfJrta!1t sprinGs .:\re to he fOllnd alonL the lYe5t shore of 
Lake Winnipe~osis and for a short dist3!1Ce up the ~d Deer River. 
Acc~rdinp, to Wallace (2) 1, the springs issaf! fror.! Uevonian lime
ston~.·s anr! dolomites .l:ld most are found clase to ~,he base of the 
escarpment which eltte!1ds from tap. ?as'lui:!. to tne ?ernbina iiills. 
The more important sorinfjs occu,rinf:: a InnG the 'Hp.se side of D.-urson 
Bay and on Red Deer River issue from th~ upper beds of the Manito
ban formation of the Devonian. 

The salt spring locations ar0 all si~ilar in appearance hut 
ranGe in size fron Ii fe'R hundred sq'lare ft!t>t 1..0 more than 50 acres. 

1 Numbers in parentheses refer ':.0 bibliography at end of report. 
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All appear as a barren flat completely devoid of any vegetation, 
except the red salt plant salicornia heribacea. Within this barren 
flat a flowing spring will be found if one issues at surface; 
otherwise, there may be a moist area or saline seepage. If a 
~pring exis~s, a shallow dl~ch or drainage channel will be found 
leading to a creek or lake. Surrounding the barren ~alt flat there 
is a large lush salt grass meadow, and beyond, normal vegetation 
of deciduous or coniferous trees. Most of the sprinls can readily 
be located, however, by the large barren flat. Sea gulls, terr.s 
and shorebirds are usually to he found in vast numbers on the 
larger salt flats. 

The dirferent salt springs have ~een sampled several times 
since Tyrrell's first survey of the area in 1888 or 1889 (1). 
~.nalyses of the samples collected hy the different investigators 
show that the salt content of tne different brines is very low, 
although, in the aggreg~t~ it is probable that between 50,000 
and lOO,DOO tons of dissolved salts reach t.he surface each year 
from this source. However, the individual springs h~ve been found 
to be within the following limits 'Rith regard to salt content: 

Sodium Chloride 39-50 litre * er 8.r.lS per 

Calcium Sulphate 3-6 grall'.5 per litre 

~otassium Chloride ! 0.3 grams per litre 

Other Salts 4-8 grams per litre 

Total Dissolved Salts 50-60 grams per litre 

Calculated from these analyses the constitutent salts of the brines, 
on a dry baSis, would be approximately 

::iodium Chloride 75-85 per cent 

Calci~ Sulphate 6-8 per cent 

Potassium Chloride ! 0.6 per cent 

Other Salts 6-12 per cent 

Tyrrell snowed potassium chloride content somewhat hiGher 
than these results, hut analyses of samples since that time have 
indicated that on the average the lower value is probably more near
ly correct. The flow and salt content of the brines va~ depending 
upon the time or season of the year, general watp.r level in the area, 
etc., and hence considerable variation in reported results should 

* grams per litre are equivalent to parts per thousand 
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be expected where samples were taken over a period of several years. 
It is felt, however, that on the average, most of the flowing brine 
springs will fall within the above limits. 

Mines Branch Investigations, 1948 

A Nap~toba Mines Branch field party spent part of the summp.r 
of 1948 in the Dawson Bay area and re-exa~ined several of the brine 
springs. Very few of the springs were actually flowin6. although 
se.reral showed continuous brine seepaee. Unfortunately, the analyses 
of the various sarr.ples collected showed considerable variation from 
all previous analyses and the results could not be correlated. 
However, the analyses did show that the total dissolved salts were 
present in the brines in quantities varying from 48 to 62 gra~s per 
litre. This is a very lew concentration when compared with the 
Neepawa brines which contain 170 to 180 Grams per litre, or the 
brines of southern Ontario which contain 200 to 2)0 grams per litre 
of dissolved salts. 

Spring No.1: 

1 Spring Areas Investigated and/or Sampled 

South end Pelican 8ay 

This spring was not vtsited during 1948 owing to 
difficulty of access; however it is understood to be a small spring, 
and to be as lo~ in total dissolved salts as the springs in the 
Da\TSon Bay a rea. 

Spring No.2: West side Pelican Bay adjacent to winter road across 
the point from Shoal River Post 

There was no spring at this loc~tion but a large 
grass meadow indicated the location. A Forest :lervice timber cruis
ir~ party located on this shore of Pelican Ray reported tnat this 
~eadow was the nearest approach to a salt sprine that they had en
countered in their timber survey. A search was ~ade alon~ this 
shore but no further evidence of salt sprines could be located. 

Spring No. J: '.vest side of Da'HSon Bay 

A small salt flat was located at this site and a 
shallow drainage channel showing salt incrustation was identified. 
No spring or seepage was noted however. 

1 For location of springs, see map 48-9 in folder attached to 
back cover of report. 
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Spring Nos. 4 and 5: Adjacent to I:louth of Shoal River, located in 
Indian Reserve 

Two sr..all salt flats were Uentified at this 
general location. No sprbes 'were found but at location No. ~, 
east of the river, there was a slight seepa5e. Indians at Snoa1 
River Post reported that this was the only brine occurrence on the 
east shore of Dawson Bay. 

Spring No.6: Base o!: Salt ?oint, west side of Bell River 

This is presumed to he sprine No. "A" of 
Tyrrell's report. This location was a laree harren salt flat on 
the slope of a hill. Cha:'mels were nOed dO'irn · ... hich the brine 
presurrably flowed to the lake. ~o f10winl sorings could ~e found 
but holes dug in the area barren of all vegetatior. slowly filled 
with cnne. An analysis 0: a sa:nple of this seepa~e indicated 
52.u g~~ per litre total dissolved salts. 

Spring Nos. 7 and 8: East side of salt ?oint near north end 

i '4. 

These sprin~s would seem to bl'! spring No. "B" 
or "G" of Tyrrell' 5 Repcrt. The barren area was very 1aree and 
appeared to be the result a:' two or thrt"c srr.a '..ler arp.as having in
cre~sed in "ize and ov~rlappcd. There were num~rous pools of 
slightly brackish water and a few drainabp. cha~~els leadinb to t~e 
lake. The whole ar~a was coat.ed with a white salt incI"'..lstation but 
no flovrin~ sorings were noted. Owing to the fact that for several 
days iW~Ediately prier to t~e visit it had rained steadily, the 
brine sta:lainl in shallow pools was not sampled. .'Io flovrinG springs 
could be located in this laree harren area. 

Spring ~o. 9: 'Nest side of salt point adjacent to previous 
two springs 

Th.~ barren arp.a surroundinE; this sprinG was 
relatively sr..all cor.:pared wit.h the previc'Jsly investieated salt flat. 
However, a very small s!:'epaCe of hrine 'Has r.ott:C~. 

Spring Nos. 10 and 11: W"!st sicie of sa.lt point south of Spring No.9 

These two sprines which 'Nel'e very close together 
and probably could be classed as cn~, 'Nere by far the most important 
brine sprincs located, at least with regards to rate of flo~r. 30th 
s~rings were on a steep section of the lak~ shore in an area tnat had 
very recently been the scene of acti ve lOb~in~.: operations. These 
springs issued at surface a.t a point lower in elevatio~, than the salt 
flats surrounding springs Nos. 7, 8 and? and it rr.ay 'Hell be that the 
flow originally issuin~ from these are~s is now all reachinc the sur
face at location 10 and 11. 
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Spring No. 10, r..he more nortr.er~y r::f :hE: two, flC'o'l'ed 
a measured 2 gallons per minute, the brine analysinr; :;J gr3.lr.s per 
litre of total dissolved salts. Spring No. 11 ::owed a measured 
58 gallons per minute, the brine contai;.inb 62 ~ra~s per litre of 
total dissolved salts. In addition, there was an ~stir.4ted flow of 
2 or J gallons per minute in sllhsidiary channpls, se"pages, etc., 
which could not be controlled sufficiently to ottain a:1 accurate 
measure of rate of flow. 

Thf"' errmnci surroumanG tClese sprinGs was deepl:r 
channeled hy run-off of the hri.'1Ps and/or surface 'Nat.,r ~rom the 
recent rains. Ho· ... ever, the 'Nhole 3.rea 'Has stained an iron or r'J.st 
brown. There ,,'as no sien o~' th", red sal: ?lant at this locat,i.on 
which is considered a stror:iY, indicat.ion ::.hat t.he sprint:: is of recent 
oriein in 50 far as surfar.e outlet is concerned. 

Spring No. 12: North bank of Ped iJefCr Rive" his-'ct.·d b:r Mafeking
The Pas Highway 

This area shOWf'd sev"ral r.m-of!, channpls covered 
with salt incrustation and the red salt plant but no brine sprinss 
were noted. On both si.des of the hil;hway several seepaGes 'Here in 
evidence with total run-off of approxirr.at.ely 1 or 2 gallons pO!r 
minute. A s~rnple of the run-off,analysed 55.6 ~rams per litre total 
dissolved salts, but there was no way of provin,; whether or not this 
sample truly represented the brine seepages. 

Spring No.1): North bank of Red Deer River upstream from Spring 
No. 12 

There was a very sli~ht flow at this sprin& hut the 
run-off was so diluted with surface water running down the river 
bank that the spring ~s not sampled. 

Other Salt Flat llarshes: 

So~th from the Red Deer River several sw~ll salt 
flats were located. Most of these consisted of erass meadows 
without the usual barren area in the centre and anoeared to be the 
location of springs which have ceased to flow and' have now beco~e 
overgrown with vegetation. Many areas, with or ~thout barren 
sections, are to be found alone t.he W8St shore af Lake 'Hi:mLpec;osis, 
severa 1 being not·~d wUhin a few :nil'!s of the tmm of Wi:mipeeosls. 

Tn the aI":!a betlt'{!(m L.ak"! Wi:mir·~i; an ~,he east and 
Lakes Manitoba and Winnipeeos is on the wes t a few S.:l.lt:r meado·.'IS may 
be found. In one or two places thp. red salt pla:1t was noted hut 
nowhere was a flowing hrine sprine located. 
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Cone lusians 

:;'rom t!1e evidence <iained during 1943 it woulrl appear that 
the fl~ing hrine sprines issue at surrac~ relatively indiscriminate
ly. In so:ne cases the flow rill be reduced to a seepaGe or stopped 
altogether, but in all probahility the brine will reach surface at 
a nearby point. The total weieht of dissolv~d salts reaching sur
facp. is probahly more:)r less co~stant. hut its point 0:: issuance 
may vary over the :rears. 

InvestiGations cornplpt~d in the past two or three years 
indicate that there has been practically no change in s~lt concen
tration of the brines durin~ the past 50 or 60 years. The low 
concentration of dissolv~d salts in these brinps caused cessation 
of prod11ction of sodium chloride in 1376 and 'Nould not at the 
present time warrant re-Qpening of the industr/. Concentr3.tions 
of dissolvp.d saUs in the ran.~e of 50 to 60 gr3.mS per litre wl')uld 
not be econoMical compared with ~rine conc~n~ra~ions of 200 grams 
per litre or more. 

The potash content of the hrin~g averaGes less than 1.0 per 
cent of the total dissolved salts. Wi.th brines contabing : 0.3 
grarr.s of potassiun: salt. per litre, 3.4 litres would have ~o be evap
orated to obtain 1 gram of potassillm salt. In ot.h.::!!" words it wrmld 
be necessary to evapora~e 665,000 i~ne!"ial ~allo~s of t.he hrine to 
obtain aporoximately Ie) tons of salt. :rom this weight of salt 
one ton of potassiu:n salts could be recovered. rhus, it W()uU 
appear that the ~lou1nG hrine sprin~s would no~ he an economic source 
of potassium salts. 

DESP WELrB 

History ann ~eology 

~lo salt heds nave been located in Manitoha to date but 
several deep wells south 0: Lake Manit.oba have encountered brine 
or sa] t. water horizons. Wells at Jamt~st.O'Im, Jelorainp., Morden, 
Manitou and Rathlvell are thour,ht to have tapped 1\ brine nO'N in the 
Dakota (Lower Cretaceous) sanos tone whereas at ~~e~pawa three hori
zons were encountered, the u:)~e:-r::o!'!t. in t.he lJako~a san<istc;ne, the 
lower two in the Ordovician or nossihly SilurL,m strata. Wallace (4) 
has suggested the followinr; as a posslhle source of tne hrin'~s 
issuing from the Dakota sanl.btone: "Whenever t.he :lakota sandstone 
is tapped at any con5iderahle depth in ~.a~ito"a a strong flow o!' 
brine is ohtained. This has been eJC;Jlained as t'eing due to con-
nate sea water, but the brines contain a greater per~entage of 
salt, a s~al1er percentage of sulphate and a mu~h smaller perce~-
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tage of magnesium than does sea water. Moreover the Dakota sand
stone represents in the main a fresh water deposition. More in 
accord with the facts is the theory th~t the volame of tne flow 
is from the Dakota sandstone water horizon but the dissolved 
salts from isolated crystals in Devonian strata. The shales 
capoing the sandstone are impervious. Hence, in order to escape, 
water from the Dakota sal'ldstone must penetrate downwards into 
the Devonian, leach out isolated salt crystals, and travel later
ally through the fissures and openings which characterize the 
Devonian limestones and dolomites and offer little resistance 
to the passage of water. I! If this theory is correct there would 
appear to be five horizons or strata in Manitoba, from which 
brine flows may be obtained; namely, (a) Winnipeg sandstone, 
(b) Upper mottled limestone, (c) Gypsum zone of the Silllrian, 
(d) Devonian series and (e) Dakota sandstone. 

The brines encountered in tne different wells, with the 
exception of the wells at Neepawa, are very similar in chemical 
composition to the brine from Lake Winnipegosis springs, but are 
even lower in total dissolved salts content. The brine from some 
of the wells have a high sulphate content, but in general these 
brines have a total dissolved salts content of only )0 grams to 
40 grams per litre which compares unfavorably, even with the 55 to 
65 grams per litre contained in the brines from the springs to 
the north. 

Neepawa 'Nells 

In the Neepawa area two wells encountered strong flows of 
brine which rose to within )00 feet of the surface. Brine flows 
at 1,185 feet and 1,460 feet, probably from the ~pper Mottled 
limestone formation, analysed 17 per cent dissolved salts, over 
85 per cent of which was sodium chloride. Typical well brine 
analyses are as follows: 

Sodium Chloride (NaC!) 
Calcium Chloride (CaCl2) 
Magnesium Chloride (WgC12) 
Potassium Chloride (KCl) 
Calcium Sulphate (CaS04) 
Bicarbonate, Ammonia, Lithium and 

Bromide 
Total Solids 
Specific Gravity (150 C) 

% 1 
By 'Height 

15.40 
0.66 
0.41 
0.36 
0.)6 

Traces 
17.2 
1.1)05 

GUIS. 1 Oms. 2 
Per Litre Per Litre 

174.2 
7.5 
4.6 
4.0 
4.0 

l8l.528 
8.042 
4.60) 
0.0)1 
4.07) 

I 

2 

Analyses supplied to the writer by Nr. M. F. O'Day, 
Works Manager, Neepawa ~alt Plant, April, 1949. 

Analysis from Wallace and Greer (4) 
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The~e a~alyses show that th8rc has been little change in 
the composition of c,he brines from the time they 'ITere t~sted as 
reported by Wallace in 1927 to the present, except for a~ increase 
in the potassiurr. chlo~ide content. 

The Neepawa Salt Corr:pany was f'Jrmed i:1 1932 to develop the 
wells and erect a plant for the oroduction of salt. In 1935 Cana
dian Industries Linited purchased control of ~he Co~pany and now 
operate the ;;eepa'Na plant as one of the units of their salt di'ri
sian. 

Juri:'!;: the :r·'!ars 1~~J2 tc :!.9~n t.he p!'o"iu~tion frcm the pla:1t 
averag.,~d ),000 tons of salt pP.!' j"enr. ;{owev,;r, i!1 194-J product.ion 
was increased to over 13,GOO tlms and rose to a maxir.l'.lm of 27,133 
tons in 19!.!S. Output now rar:£;es b.:!t'!reen 2~I,OOO a~rl 26,000 to:1S 
per :rear, the brine b.~inG treated by the V:ICUtur. pa:1 proceS1 which 
produces a full ra:1ge 0: fine salt prod11cts includin~ table, 
dairy, a~d pressed h10c%s. Any of these products w~y be obtain0.d 
iodized if d~sired. In nidi,",ton L1 sodilLT. chlori'!e t:.he Neepa"va 
operations include the recev"!""j of the c:-:loriles of calc Lurr., 
magnesium and ;Jl1tassi:l!!l, in dr-j fonn, '1lhich are ll'.arketed as flaked 
Chlorides for dust ('o:1trol a:lri for the fillinG of tractor tires. 

Conclusions 

All corr.rnercial produrtion of sal':. in ~.!anu.o:-:a at. the present 
time is ohtained from the two wells at ~eepa~a. ~o date, these 
wells have ~een the only source of a brine containing economic 
quan':.ities of dissolved salts. However, it WOllld appear that, 
d~ring the next few years, several wells will he drilled in ~ne 
province in the expanded search for oil and it is q·lit.~ pf)ssi~le 
that one or ~ore of th8se wells will ~ncountp.r brine of salt con
centrations comparahle to those encountered in the wells at 
Neepawa. 

PHGSPlIA:'E: IN MANITOBA 

The continu·'d harvcsti~G of Grai.n crops from ~,he CanaJian 
prairi"s has ereatl:r diminish"d the supnly of availahle mi.n"!ra13 
in the s':)il. :.'0 partially C!)U-"1t"!ract. this, in rccp.~t Y0ars, the 
farmers h,we been usinj~ lareer an·j lari~t~r t..-mna;:es o~ chemical 
fertiliz'~rs, particularly super and tri-I,asic pilosphatp.s. These 
fertilizers are ohtained by tre;ttLng phosphatic material with 
sulphuric .:}etd. 
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At the present time neither of these necessary ingr"ed1.ents 
are produced in Manitoba. The metallurgical operations of the 
Hudson Bay Mining and Smelting Co., Limited at Flin Flon are a 
potential source of sulphuric acid hawever so that if economic 
deposits of phosphatic ~,terial were discovered in the province 
it would be possible to establisn a phosphate fertilizer manufactur
ing plant in Manitoba. 

PHOSPHATIC SHALE 

Phosphatic material has been reported in twa widelJ" separated 
areas in Manitoba: 

1. On Wilson River southeast of the town of Ashville~ 

2. In the Pembina River Valley south and "Nest. of Kaleida. 

Location tolo. 1 

J. B. Tyrrell, in his report on northwestern Ma!'1itoba (1), 
recorded the presence of phosphati.c shale on the hank of Wilson 
River in section 18, township 25, ranee 20, W.P.M. The srr.all 
deposit containing a large number·of fragments of fish bones could 
not be traced for any great dista!'lce but samples analysed 17.27 per 
cent phosphoric acid. 

S. R. Kirk, in hill report on the Cretaceous Str"ati&raphy of 
the Manitoba Escarpment (5), recorded the prese!'1ce of a thin, bli'.ck, 
hi6hly phosphatic band in the shales of the AShville form~tion, 
exposed on the banks of the Wilson River, one-half ~ile southeait 
of the town of Ashville. The band was jet black and made up en~ir~
ly of teeth, vertebrae and other bones of fishes. Cone-in-cone 
structure was strongly developed and was, in places, covered by ~n 
incrustation of brown iron oxide. The black bed or band han a 
maximum thickness of only 2 inches hut the phosphatic ~aterial 
analysed 18.41 per cent P205. 

Officers of the Manitoba ~tnes Branch have endeavoured, 
several times during the past two years, to lccate this black hed 
on the bank of Wilson R1ve~ The most recent attempt was in 
November, 1948, when the river was frozen but the g round was clear 
of snow. These conditions allowed an excellent opportunity to 
travel and e.'tamine the river banks in the vicinity of Ashville. 
Owing to extensive slumping of the banks, hO'Kever, the bed could 
not be located. 
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Location No.2 

Blue incrusta~ionJ thouGht to ~ vivianite (hydrous ferrous 
phosphate), has been noted at the junction of a small creek with 
thp. Pembina River in section 27, towns~ip 1, range 8, west princi
pal meridian. This material was noted in the fall of the year 
but could not be fou~d during the summer of 1947 when the district 
"NaS last visited. It is possi~le that spring floods had ren:oved 
all traces of the blue coloured material. However, a short search 
of the area failed to locate any shale beds analysing as high in 
phosphate (P20S) as the soil in the fields above the river. 

W. M. TO'lell, in his report on the Pembina Valley, DeadhOrse 
Creek Area (8) does not mention the presence of phosphatic shale but 
diag~ 47-73 of that report shows vivianite at location 5 in the 
Pembina Memher, Ve~~lion River formation. Reference to Yap 47-7A 
of the same report shows location S in sclction 23, township 2, range 
9, west principal meridian. 

SUMMARY 

1. The phosphatic shales reported by Tyrrell and Kirk as 
occurring on the banks of the Wilson River are probably the same 
occurrence. The descriptions are very sirrilar and the recorded 
locations approxi~ately the saree. 

2. A two-inch thick bed of highly phosphatic material would 
not be economical to operate owing to the high cost of removing 
the overburden. 

3. Remains of fish have been noted in several hori~ons in 
the Ashville area and it would therefore appear as though the two
inch bed was due to a local conditlon at time of deposition. Be
cause of the gC:1eral dispersion of fish re!!".ains throughout the 
beds of the a rea, it would appear unlikely that any larce source 
bed would be located. 

4. The viviani~e noted at two locations in the Pembina 
River Valley could be assumed to i:1dicate a hi~hly phosphatic 
source bed in the vicinity. To date this hed has not been located, 
although the area has been investigated and/or surveyed by several 
geologists. It is also possihle that blue incrustation is due 
solely to weathering action on the shal~s with a verJ local concen
t.ration of the phosphat.p. from the weathered material. 
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CONCLUSIONS 

The possibilities of locating an economic source bed of 
highly phosphatic material 1n Manitoba would not appear to be 
ver,r great. The two most promising areas, Pembina and Wilson 
Rivers, have been surveyed at various times and have given no 
indications of deposits of any quantity. At the present time no 
showings of phosphatic material can be easily located although 
trenching through the slumped beds of the Wilson River bank 
would probably locate the two-inch thick bed. 

There is a good market for phosphate fertilizers, however, 
and the production of sulphuric acid could readily be urrlertaken 
if sufficient quantities of phosphate were available. 
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