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the summers of 1940-41. Because of the similarity of sone l.anitoba occur-
ronces of mengenese to those of the lower hissouri valley in oouth Dakote,

reference is made to the work of Gries and rothrockl and their report hes S

been freely drawn upon.

Locetion of the Mangenese Occurrences

Oceurrences of manganese in Lanitoba that have.even e remote
possibility of commercial epplication are all confined to areas underlein
by rocks of Creteceous zge. In western Ontario, close to the Lanitobs
boundary, ‘smell nodulur bog deposits of doubtrful origin occur in areas
underluin by Precembrian gneiss. So fer no deposits of this type have
bsen found in Precembrien arees in manitobz.

Cretezceous rocks unaerlie &-lerge’ purt of westefn.and soutl.-
western Menitobe. Their cpproximete eastern Limit is nurked by the
l.enitobz escerpment which extends in & north-northwesterly dirsction from
Fembinc. mountrin to Porcujine mounte.in. The arec undar'consideration in
this report is delimited by the sbove defined sxtent of the Cretaceous

beds, the only formetions known at the present time to be manganiferous.

PEYSICAL FEATURLS OF Th. n.enITCBA CASTACLOLUS

. .-
The Cretzaceous of Lenitoba, where it overlaps on the under- : -

lying Feleeozoic rocks, presents a steep escarpment whick has been S
. 4

1. Gries. J.F. and Rothrock, E.P.: "umenganese Deposits of the Lower -

Lissouri Valley in doutk Dakota®™; south dvakota otete Geol.
Surv., Rep't of Investigutions io. 34, 1941.

.
i . B .




Slidniiia OpoliAdiitia Th 2anliOLA

—— Do~ Ter w0s T

R

INTRODUCTION
The occurrence of a small deposit of bog manganese near
. Roseisla, Nanitoﬁavhas been knovm for many yeers. It is also known
- that "ironstone"™ nodules, which occur at certein Lorizons in the
Crete.ceous shales of lenitoba, are manganiferous. These occurrences,
l which are either very siwll or else low in grads, received little atten-
% tion prior to the outbreek of the present wer. The possibility of &
f materially reduced supply of mangenese from foreign sources has recéntly
focused ettention .on.domestic occurrences of tuc metal. As a result,
prospacting ectivities in Hanitobe in the years 1940-<41 have includsd
& secrch for commercicl dcposits of mangunosw on the pert of verious
prospactors and prospecting syndicates. &5 limited number of mining
claims heve been staked.where occurrences of menganiferous material
have been found. . .
The present report is intended as a preliminery sdmﬁary .
L describing the.occurrence of mangenese in h.anitoba from the data, in
many respects incomplete, aveilable at this time. Streatigraphical
. informetion is lergely derived from the vork of Kirk® and from map
© 837h recently éublished by the Geologicel Survey of Cinade. Descrip-
tive iaformetion rsletive to the munganess occurrences is the result

v 0f examinctions conducted by officers of the henitoba lhines Branch in

[3

. 1. Xirk, S.R.: "Cretaceous diratigrapky of the Menitoba sscarpuent",
Geol. Surv., Cenade, Sum. Kept., 13929, pt. B,
pp. 112-135.




eroded and dissccted to form & series of hills. Tre more importunt of

these hills aro numed Fembine mountain, Riwing mountein, Ducs mountein
and Porcupine mountain, in order from south to north. These Lills are
separated by the wide valleys of the Assiniboine, Velley, and Swan rivers,

The Great Pleins region, or sccoand prairie level, stretches
t'o the west of the sescarpment . Fembina mountein rises to elevetions of
over 1,600 feet, while tho more northerly hills of the escarpment have
summit elevations in excess of 2,200 feet. rrom the foot of the escarp-
ment, at elevations of 900 to 1,100 feet, the lake plain of MNanitoba, or
first prairie lével, extends eastward.

: Cwing to the generally heuvy drift-covering and to the denus2
growth of forest and other vegetation along the escarpment, good exposures
of bedrock are relatively rare. Good sections of the Cretaceous rocks
have, however; been cut by the many suall streems descending the face of
the escurpment, and from thsse it has bsen possible to work out the
stratigraphicel :succession.

At places along steeper slopes of the sscarpment; lerosliaing
kas displeced small blocks of the Cretuccous rocks celow their aormei
elavetion. Locel ceformation wes also cmussd by glucistion by itie 1o~
srest which wdvencea from . northerly or norticustorly dirsctio~. s..i.oush
cerormution from this cecuse is nernally slight, the beds wre loctll, nichly
crumpled or evsin overthrust upon youn,er bsus. beas containing low i:.de

Py

materiel of possible sconcmic intersst sliould, therefore, bes carefully
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sxuminsd to ascertain whether or not they have been displacea by either

of these agents.

STRATIGRAPhLY }‘
- The Cretaceous rocks in Lianitobe are underlzin by limestone .
and dolomite of Desvonian age which outerops to the east of the Lanitoba
escarpment. Devonian rocks are the youngest Palacozoic rocks occurring
in the Province. Drilling records indicete that, in & large pert of the
area underlain by Creteceous rocks, beds of Jurassic age lie between the
Cretaceous and the underlying Devonian beds. Outcrops of Jurassic beds
ere not known to occur. The only consolidated rocks known to overlis
the Cretaceous occur-in a small aree-at Turtle mountain., They are marine
and continental sheles and sandstones of Tertiary {Eocene) age.
The geological sketch-map of Lanitoba, depicted in figure 1,
indicates the area underleain by Cretaceous rocks.
The Cretaceous rocks sre all of marine origin, chiefly shales
witlh subordinate amounts of sandstone and -limestone. -Tke subdivision pro-
posed by sirkl in 1929 has, in the Riding hountain .section at lemst, been
slightly modified through more recent work by officers of the Geological .
Survey of Canada,-and the modified section is indicated in part in- :
l.ap 8374 (1941). Kirk's subdivision and the modified ‘subdivision are given

for comparison in the following table: .

1. Kirk, $.R.: op. cit., p. 114. ’
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Table of Formations

Pombine Mountain wcec.
(after Kirk) = -

Riding l.ountain cec.

(after hirk)

thap'é37k)

Odstheh beds - 250 £t

Odenah beds - 300 ft.

Cdanah "formetion

‘Riding Mountuin beds

200 ft.

Riding ..ountein
formation

Fierre i .
. Riding lsountazin beds
- 50-80 ft.
Pembine beds - 80 ft.
Fierre -or boyne beds ~ 140 ft.
Niobrara?

Morden beds - 200 ft.

Vermilion River beds
250-3C0 ft.

Vermilion Rivszr
format ion

Niobrara or

Assiniboine beds -

£ssiniboine beds

150 ft. (unexposed)

Benton : 70 ©t. 70 £t.
Keld béds~ = S0 ft. Keld beds - 60-65 ft.
Benton Ashville beds -~ 100- Ashville beds - 170

ft.

Ashville’ forme
tion (Lower {?)
and Upper
Oretaceous’

Basal beds - S0 f£t.

Basal beds - 1€-90 ft.

Lower Cretw -
ceous (?)

{unexposed)

povier Cretacsous (?), Ashville and Favel Formetions

Because these thres formections wre not known to be mLang

ferous and hence do not fecture in the following discussion, they & :

grouped together end will be given only pessing comment.

. correleted witk the Dukots by irk, consist lorgely of sond end s.ndnbone

The Lower Cret:ceous (?) beds, or the bzsel beds tentet . valy

3

-. but includc beds of mors or less scndy cley .nd shole. Lignite cccurs

courzonly in thess beds, but only

-6 dissundnstod fregments or tiin loassa.



The rock of the Aghvillq‘fqrhation is.gensrully aqdunk_"w

gray, or &lmost bleck, shale, -vhich is -cerbont.csous ana essent%ally

non-crlcireous. Pyritc is prosent, while Sécondary growths ofisélenite L.
. . . LA . ; -
- . .- ey e . e seer e ‘--v--‘ nvasmer gy e = e wre o v
erystrls, cnd incruststions of yellow melfpforite &re Ebundan%%on
bt L.
lamination planes and joint fissures.. Galcareous ‘concretions and thin ‘

{
limestone beds occur locally in the shale.

The Favel formetion inclu@eg the Keld and Assinib%ine beds

of Kirk's classification. The beds consist for the most part of cal-

D

careous, somewhat carbonaceous shele, meinly dark ‘grey in colofr. Ben- .

tonite occurs in the lower part of the section. Liitestone béd%, 6 feet

or less in thickness, are common, péftidﬁlﬁrly in ﬁﬁénﬁbﬁgf'part of the
section. !
i
fe

Vermilion River ‘Formetion

" A e

' The Vermilipq.3iyg§_shaiqs ére dark-grey in golout end,
typically, non-calcareous. As descrited by «irk, tlrey are tenacious and
well jointed vhere vaslied  clean by streémé, but on exposed banks they
weathisr into thin flekes which form an sbundant taulus and zssume, when
dry, & dull, silvery grey colour with & slightly pinkisk cast. Pyrite
is present and secondary development of selénite is strong. White bands -
of bentonitic clay up to 4 inches in thickness are numerous. These
sheles are indistinguisheble lithologically from the ashville shales.

Bands of celcareous shale from 1 foot to 2 feet in thickness

are found in a 12-foot zone nsar the centre of the Vermilion River



. T

section. These shzles are dirk and more or lees cerbonuceous, but
wenther to a light wrey colour with white specks shouing on the lumine

tion planes. They resemble the calcareous skales of the Fevel formation.

Riding lountein rormation

.

"fke Riding Mountain beds differ rather markedly in appeer-
ance and proper£ies.froﬁ the Vermilion River beds. They consist of a
rether light grey.to zreeaish gre&, non-qglcageoug shele in whick nodules
end irregular bends of ironstone nre sbundent. The shile is hord vhen dry
end shows leminwtion, but is not murkedly fissile. In this conditicn it
tends to brea. into small, equidimensional particles, qdite gistinct from
the thin flekes of the darx Vérwilion Biver beds. It slakes readily in
water and passes directly-to a very tenescious mnd plustic cley. &s é
result of tlis property, exposed surfaces of the shale are almost inva-
riably covered by clay from its dicintegration. when dried the clay sur-
face becomes.hard and strongly mud-cracked. The plasticity of the mete-
rial ceuses numerous clay slides where the Riding Mountain beds occur
on the steeper slopes of the lanitobe hills. By its slumping over ilus
Vermilion River besds the btop of these beds has in some places besn ¢ ;.
pletely coverzd. Anothsr feature of the ﬁiding‘Mountain beds is the

sence of & certain smount of fine sanu, disseminat=d through the

T

[y

o

srale or cley. The emount veries in differeont places, but in some of

the beds is sufficizat to give to the rcck, in its dry stute, w slighliy

e . ..
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"Llthough good sections of the Riding Mountein beds are
somewhat rore, the presence of the group cen generally be recognized by
the distinctive topogrephy and the character of the soil in areus which ::
it immediately underlies. On it are developed rounded hills or buttes
whose sides are generally almost bere of vegetation. Around these
buttes dark brown, weathered fragments of ironstone are scattered on
the surface of the ground, and, in dry weather, the latter assumes &

‘s 1
hard, mud-cracked condition."-

Cdanah Formetion

"The Odanal éhale is @ relatively hard, brittle rock and
is often referred to in the Province as "slate". kAnalyses have shown
it to be highly siliceous. When moist the shale is of a derk greenish
grey colour, but on drying turns to & light steel or slightly greenisk
grey and resembles parts of the underlying Riding lountain beds.
Unlike the latter, however, it doss- not disintegrate in water as can
be seen by its abundance as gravel in many of the streams -of the
lanitoba escarpment. In parts the rock is fissile, but more commonly
it is rether compamct and breasks into sharp-edged splinters and slabs
with & tendency to sub-conchoidel frecture. In naturzl and srtificiel .
cuts it is cwpuble of holding steep or verticel feces, ond it is every-

where traversed by numerous joints vhose surfaces show black or reddish

1. Kirk, S.R.. op. cit., pp. 124-5. : -
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brown staining by iron oxide. Ironstone nodules oceur in hands in the
shale and in some exposures compact, ellipsoidal, prey limestone con
cretions ere found. Thin beds of yellow, bentonitic clay varying up to

A

4 inches in thickness have been observed in the shale at many local-
1ties."l

Odansh shale constitutes the predominating bedrocx seun
in the southwestern part of Hanitoba. axposures are also numerous &b
&nd near the top of Riding mountain, but no beds definitely referable
to the Ddanéh formstion have Leen seen on Luck or Porcupine mountain,

and the tdgs of the latter hills ezre underloin by shales of the Aiding

h.ountein formetion.

>IRUCTUR: CF Thi hANITUBA.GnJDACLOU5
. The Creteceous beds of renitobe ars flot-lying end undig-
turbed excapt where superficiclly distorted.by.slumpihg or ics-shove.
Kirk computes the strixe of the bedg to be betveen north 42 degrees
west wne north 48 degrees west, and the dipé towsrus ths southwest, to

be 8.6 to 9.3 feet w milc. He udds. "Eesed, &s these figures wre, -~
a single western locction, they cennot be rogorded ws entirely sctis.
factory, but until further date are obteined they may be teasen as =

generel indicaiion of thes attitude of the Cretacsous beds."z

1. hirk, S5.8.: o0p. cite, po 123,

2. Kirk, d.%.: op. cit., p. 132.
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OCCURN LGS UF MhlGaruba
The known manguhese occurrences in Manitoba are of two
distinct types: nodulsr deposits in shale, of Cretaceous age, and bopg

deposits of sscondary origin and post-Glacial age.

Nodular Ueposits

with few end minor exceptions, the occurrence of mengani-
ferous nodules in the Cretaceous shales of Manitobe is confined to the
upper part of the Vermilion River formetion and to the Riding mountain
and Odanch formations. No informetion is aveilable &t present as to
the mangenese content of the ironstone nodules oqcurring in shales of
the Vermilion River formation; the percentage of Mengenese, hovwever,
is presumably very low. snelyses of ironstone nodules found in
Odanah shale on Riding Mountein show mangunese content varying between
.3 and 4 per cent. This grade is too low for the nodules to be regarded
ésné péssible ore of mengenese in themseives; the nodules are, however,
the source of manganese which has been redeposited by springs to form
smell bog dapositsiin the aree.

Ironstone nodules of considerably higher munganese content
oceur wt one or more horizons in shale of the Riding kountuin forma-
tion. So far, the known occurrences of this type are confined to the
Porcupine kh.ountedin arca.

The nodulcr deposits of Forcupine Mountiin erec heve wn

interssting similerity in stretigrophiccl position, lithology cnd

nenginesc cont:nt to those of the lower lLissouri velley in South ve..otc.




R [

In the lutter crot. mengoniforous nodules occur in the Oucome. zone of

the Sully shole memboer which is o subdivision of the South bukote. ricrroe.
Ths Piorre in banitob.. includes the upper pert of the Vermilion aiver
formrtion, tho Riding hountiin formetion and the Ouaneh formation. The
stretigraphical position of the known menganiferous horizon or Lorizons
in the Riding Mountein formution is, further, similar to the position

of the Ozcoume zone in the rierrs of South Dekota.

The lithology of ti.e Uscoma zone is described in pert as
followe.

) "The zone consists of ray shels, anu is characterized by
the presence of abundent black iron-menganese car:onate concretions and
numerous thin bentonite beus.

“In the Chamberlain arew, this zone forms the most con-
spicuous part of the -Pierre outcrop. The shele weathers to gumbo which
is less favoreable to vegetition than the adjacent beds. ‘ns the outcrops
are eroded, the iron-mungunese concreticns westher out into relief, ani
wccumulsie on the surface so thut -exposures appeur necrly covered wiin
the black fr“gments."l

This description might elmost be upplied to the Riuding
Lountein shile .cas which heve beun ‘Geseribed in somewhut grotter et dl
¢orlicr ia this report. It might be mentioned thet, clthough bentonite

¢nerelly obund.nt in the Riding icountedin form.tion, it doss

1. Griss, J.P.,. znd Rothkrock, E.F.: op. eit., p. 19.
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oceur in thin beds in the horizon or horizons which contain the groeatest
concentration of iron-menganese concretions. The slaking property of
the shale is a marked feature of similarity in the occurrences &t the
two localities.

Ten mewsured sections of the Oacome zone of South Jakote
indicate that approximetely 10 per cent of the volume of the deposits is
composed of nodules. Preliminary tests made on two nodule occurrences
in Porcupine h.ountein zree suggest that e similar proportion of nodules
to shale may be expectsd in these deposits.

Lnalyses of o lurge number of nodule samples taken from the
South Dukote deposits @re reported to show average manganese contents
ranging from 13 to 21.3 per cent. These values wre tvereges of the
mengunese content of the nodules across the whole thickness of the deposit
-t Gifferent locutions. To dete, no exhuustive sampling of the Porcupine
Hountein occurrences hes been sttempted. Anclyses of preliminary sumples
of nodules heve, however, given results renging from 10.03 to 18.42 per
cent of metellic mongenese. The grede, therefore, is comgpireble with thot
of the South Dakote deposits, though probably scmewhaf lower.

One of the most important steps in the exploration of'low-
grade deposits of this nature is the delimiting of areas in which the
manganiferous beds outcrop or in which covering by shale or drift is at
& minimum. The South Daxote deposits outcrop along both sides of the

valleys of wissouri river and its tribusaries. where the bluffs are

steep, t. e outcrop areas are narrov, but in places where erosion has
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‘stripped the cover or where the surface gradient is gentle wide outcrop:
ure available. Gries and Rothrockl make the following statement in this
regarad:

The outcrop of this zone ‘can be followed along both bluffs
of the Lissouri and up its tributaries for a distance of several miles.
It is known to underlie the uplands on botl: sides of the :issouri valley,
also, at & depth of about two hundred feet. oudging from the location
of the outcrops it is fairly safe to assune that it underlies about one-
eighth of the area of the state. For the purposes of this report, how-
e;er, only that part of the zone which outcrops is being considered, &s
it is the only part which can be profitebly exploited under present
conditions."

In Porcupine kountein area apd, indeed, in most parts of th-
tanitobe escarpment the underlying sheles are covered by extensive dep.

of variable thickness of soil and glaciel drift. For this reason outcrops

_of shale are few end occur where small streams descend the escarpment e..J
cut through the recent/gurface deposits or w.ere landslides exposé the
shele on the steeper slopes. It is, therefore, not surprising that out-
crops of mangzniferous beds are scarce. FPreliminary exploration should,
accordingly, consist of test pitting or similar operations, supplenented
by levelling, in an attempt to outline areas in whick tle cover above tl

manganese horizon is at a minimum.

1. Gries, J.P. and Rothrock, n.P.t 0p. cite, p. 57.
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hengeniferous beds that mey have been displaced by lana-
élide or ice~shove 'siiould not be considered in any estimation of tonnage,
since such beds cen be followed only a short distance before they —
terminate abruptly against non-manganiferous shele.

Figure 2 illustrates in a general;zed vay the mode of occur- .
rence of manguniferous beds in Porcupine l.ountain srew. The effect of

lendslides on surface outcrops of such beds is depicted in figure 3.

Oricin of the nodulecs

The following conclusion regerding the origin of nodules in
the Oacomw zons of bouth Dukote is quoted by Gries wnd Rothrockl:

"l.eny geologic problems arise in the stuay of such concrstion
zones, but it will be sufficient to state lere thut ﬁhe concretions appear
to have developed in the sediments of a snallow sea shortly efter burial.
They are not related to processes.of recent woathering thet heve producud
the present surface but without doubt persist under the upland plains
rmany miles east and west bwyond the outerog along the hissouri velley."

The striking similerity of the Pofcupine lountain deposits
to those of South sukote would suggust a sinilar origin. Onme fouture of .
difference is tre presence at one of the Porﬁupins fountwin occurr=nces -
of menganiferous nodules in the glacisl clay issediately -overlying the

noduls-bearing skale. Tacse are not nodules or fragments of necdules

1. Gries, J.P. and Rothrock, ».r.: cp. cit.,

&

n. 20.
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derived from erosion of the shale Eeds, since they are small and
"spherical or cylindricel in shape as contrasted with.the larger disc-
sheped condretions found in the shale. Their apparent composition is,
however, similar. These well-formed nodules occurring in the glacial
clay are pres.mably of post-Glaciai age. Their sign;figance as regards
tre origin of nodules in the underlying shale requir?s further investiga-
tion before it can be properly evaluated. & suggestion is therefore
mede thet fhe'post—Glacial concretions héve developed within the clay by
the accretion of manganiferous materiﬁl finely dissemiﬁa?ed through till
‘derived from the glacial erosion of beas which themsel&es had.been
mangeniferous. In the meantime, exploretion appeers justified on the
assumption that the nodule-bearing shale beds persist as a definite

Lorizon or korizons over the Porcupine nountain erea.

Character of the nodules

The nodules of the South Dakote deposits, whén fresh, are
light grey or olive géeen'in'colour.. They weather.readily, however,
through yellow and brown to e black or purplisk colour. Those found in
place, to date, in the Porcupine Mountain deposi£s are all of the black,
oxidized variety. Some have in part = distinctly metallic appearance.
iumerous light grey to'browﬁ, ccmm;nly septarian concretions have been

found in the surface clay or scattered on the ground in the Porcupine

mountain erea. The horizons from which they are derived, and their



= 16 -

mengunesce content, are not known. Kirk mentions conerctions or this
type as corwonly occurring throughout the ﬁidjng Mountain formation.
voncentrations of light coloure§ nodules should, thereforc, be tested
wherever they are found in place in the Riaing Mountain beas, since
their mangenese content may be equally as kLigh es that of the black,
oxidized variety.

The mineralogy pf the nodules has not been determinea. lhey
apparently consist of mixed carbonates of calcium, magnesium, iron and
mangenese along with clayey, aluminous meterial and silica. On oxidation,

variable amounts of iron and manganese oxides &re probably developed.

pog Deposits
Bog'mengenese has been found occurring as small deposits
near Roseisle, Manitobs, in Riding Mountain area and, in traces, in
Porcupine lountein area. The mangancse is derg;ed by the leaching of
mangeniferous nodules in shelc by ground water and is deposited in the

form of mengancse dioxide by springs issuing near the bases of hills.

w

oft surface material of this kind is reedily removed or dissipated by

glaciution, sccordingly, the znown deposits have &ll been formed since

the retreast of the continental ice-sloot eand, as a resulc, are extremely
small. The largest known deposit ras a surfece area of aprroximately
1,00C sqguare reet and a maximum thickness ol 42 inches.' The better
grece material contains from 25 per cent to 50 per cent mungenese. The

principel imgpurities in tre deposits are shele fracments, trevertine,
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- iron 6xide and orgenic matesrisl.

C e Nyt e T S
T ' - DESCRIPTION OF DEPOSIIS
D Porcupine Mountuin Aree
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7o o Four groups of mining cluims have been staked on exposures
of mangeniferous shole in Porcupine Mountein erew. Iwo of these, -

known &s the Wolf érmip and the Mufeking group locuted to the west of

% the town of Le.faking, have not baen minad by officers of the Mani-

i;’ i £0bc. Mince Brr.nch. They 11- within & lurge eree in which the etreti-
gmpbiml boum‘...ries ccnnot be dsterminad on account of the prevelence

* of 1lendsildes, and 1t is tharafore poni.ble thc.t the mingrniferous shele

.

beds exposed do not represent ‘mrtericl in plc.ce. e 4 el

. ’ o " ihe two other grnups of mining cleims cre known c8 the..

Y

V‘:lctcry gronp ‘and the Birch R:.ver gronp end ers controlled by kr. F.L.

- - P PR I
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Nelson of H&feking, Manitoba.

* Ly ™

Victorz group .. .- .. - - -t I R
he Touwr mning cleing venstituting the “Victory group are

ST

located approximately 6 miles. north-northwest’ of the town of Birch River

and are traversed by Fishtown creek. - The praveipeY o betlirrencs 1s an

etist-facing cut bank of the. cresk.  THé basik® expofes shiale of Ridmg
- 3 Mountain age for an average height ‘of ‘apprbximetsly 30" feot mid s

.. length of 70 feet. The'shale ‘beds hate béen’ dlusely Tolded end

crumpled by ice-shove, and at the south end of the exposure have been
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thrust from the north so that they lpcally rest on typical glaciel

material consisting of gravel and large boulders. The shale has the
light grey colsur and alaking properties typical of the Riding kioun-
tain beds &nd contnins a number ot T:'entoni‘ta beds up to 4 inches in

thickneas. The upper 4 feet of th'é”shéle bank has ‘tostings of yellowish

_ green melantsrite end conteine clusters of tiny gypsum crystals. Disce

_-shapsd iron-mungenese t':oucretion; oceur ;é.'féng btedding plenes-in the
shale; some of theae gre gs thick ss 2 inches 4nd extend For seversl
feet tlong the bedding planes. The nodules sre compietaly ‘oxidized to
. blac! _colour and frequantly l'mve 8 metaliic appeaz‘a‘nca. More then 10
per cent of the mterial of the beds is probably made up ‘of nodules.
Aualysee of a iimited number of nodule aamples show’ mahganese content
.- ranging from 12 45 per cent to ].8 42 per cen’c ahd iron content from

~ . - el R HE R 191 s

9.0 per cent to 10.0 per cent. .
Approximately 200 feet to fhe west Of ‘the shale exposure,
and et an elevation estimeted to be 10 feet mbove the top of the shule

bank, & pit ‘hes bedn #udl to-a depth of 13 feet in glacial boulaer clay.

‘Bétwesh the 4-féok ‘herizon and tke bottem, the clay contains smell

" spherical ér cylif@rieal nodules.. Apart from thelr different shepe,

"~ tHese' nodules: are identitel in mppearance end, reportedly, sindlar in

compositimr‘to-then found: im the shale.. To the west of the p1t the

surface" slopsd down eteeply o an -elevation slightly above creek leval-

Poa . . .
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- Birch River group . . (.o .
. The Birch River group consists of five mining cleime
- . . - Yovited on the north side of Birch river, 4 miles to the west of the
town of Birsh Rivery .- - -~ R
A : ¢ “omvie oo Thw principel minganese ccourrents is on x high ridge to
the north of Birek river. : here a land-slip exposes & 1Z.fout thickness
... of vhals, vhich-appears to be in place, for un explored length of
, . spproximately 600 Fset. ' The shals is flat-lying but in other respscts
| is Elmiler to that expossd on the Vietory group of mining cleiws. The
iron<menganese nodules are distinctly smaller than those occurring at
_the other locality but ére sinflar in'shaps and reletive comcemtration.
o The propurtion of nodules to shale is roughly estimated at 10 per cent.
. ' Prsliminary atmplee of nodules indicate & manganese content alightly

[ I . PE— . At SR R

in excess of 10 per cent.

" The shale is covered b; 2 io 12 Pest of overburden which
cﬁﬁaisu;o}‘ buff-coloured bouide:;;clé.}. " In the ¢lsy and 6 inches to
"2 feet mbove the shale is & band of salmon coloured eclay 6 to 16
inches 1ﬁ thickness. Samﬁles of this clay have been reported to con-
" tain over 10 per cent of mangeness. This could mot be checked, however,

roe by & umplé taken by the Manitoba lMines Branch, which sainiale showed

b

. . only traces of manganese on analysis.

s = Riding Mountsin Area
. Lot Bog manganess deposits in Rid.’mg Mountain eres have been

n

deacribed, in grauter detail than in this report, “in en article by
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Spectorl, who examined them for the Manitoba haree Eranch during the .—

summar -of 1940, The known deposits are located near kears on the

southern flank of Riding Mountain, towards its west end. The largest . 2 .
h known deposit is located in section 35, township 21y range 24 west of ) ;
- prinecipal meridian. This deposit sppears to contain approximately f:
100 tone of mangensse ore of .possible chemicel grade. -
- 51x smaller cccurrences of a pimilar nature, dbut varying
.- . somewhat in grade, are found in ths same ures vhich lies in.the valley . , -

of Birdtail river between Mears and & point .7 wiles to the north.  :

- DR s * ~ T
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Roseisle Deposit
AR P - 3 .. B S S L
This deposi‘t Wb described by Wallacez in 1927 u.‘s follows. -

"Four milaa northwezrt of‘ Roaeiale, on the northeast quariar

IR RatS .

of bection 36, Tp. 6, Rge. 8 \v., an ‘occurrence of ma.nga.nesa ha.s been

i}~ discovered recently. It has been appsrently depoaited by springa ;

B iésuing from the Perrbinl I—iua in the form of hydrous oxides, proba‘bly

i mangunite a.nd psilomelaue or wad. The manganeae is found in the low
i gwampy land at tha 'ba.se of Itl;; -escar;ment, partly overlain by ona or

t\vo feet of soil and pe.rtly on the surface. Constderable proport1ons

PR - g wd

of limcmite invariably accomps.ny it. Ihsufficient work ‘has bee:i done R

E - to datemine the economic possibilitias of the deposit. ;flri anziysis R

of the best material showed: T e e T '.‘ N

o falaady Tlia Jias £ 2¥
: 1. b8pector, 1.H.i, "Mengenese :Deposits in the Riding Mountein Ares, .

senitoba"™, The rre-Cunbr:Lun, July, 1941 (reprmta &vallablc,. @

2. Eailace, R Cos "I'he léinen.l Rescurees of hmitobf_. ; Ind. Dev. Boerd
of M.nitobe., 1927, p. 37.
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CONGLUSTONS
e ‘o the two tivpe; of mangansse deposits occurring in “the
" Province the nodular cécurrences in ‘shale of Kiding Mountein age have
the more imp‘of'fah%:“ee‘dnomfc possibi"lities} Their 1ow ér;de is p'a.r"tly
offset by the possibility of extensive deposits being found, and
fHeir ‘importance depsnds on two pri}\cipal factors: '
' 1. The fessibility of outlining by axploi:'ation" extensive
-aress underlain by nodule-bearing beds and covered by & minimum thick-
nogs of overburdén"’(o"r possibly shals). The covering m;mt be thin
since, to be pt‘cf‘itﬁbly ex;ilbited," such low:-g“r&d'e material must be
‘reedily a.nd ‘cheaply mined by lar.geu-su.l”e methods. ' '
, ’ 2. The development of an economic process to concentrate
the nodules and o beneficiate them to ferro- or other marketatle grades.
Specifications for ferro-grade ore ¢ell for & minimum of 48 éer cent
manganese and 8 meximum all'ow'anc; of: 4iron, 7 per cent, ‘s’ilica,, 8 ;;.er
cent; phosphorus; 0.13 per cent; alunina, € per céh‘t; zine, 1 per cent,
and low in copper, lead end barium. The ore should be in lump, .sinﬁer
or briquette form. The nodules of Porc\;pine Mouatein area are obviously
nuch too low in mangenese and too high in iron and otfier ix.fpurities to .

be marketable. The nodules of the bouth Dekota deposits whick are

apperently similsr, both chemically and physically, to those acturring

- .y o - PECEEE I EREI )
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at FPorsupine mountain have been subjected to laboratory tests mand several .
methods of beneficiation have been tried out with & certain degree of
success. A pilot plant is now under construction at Chamberlein, bouth 1’?
Dakota for the purpose of experimentel commercial-sc,le production. s
Gries and Rothrqckl, in the conclusion to their report,
utat§ that s very sxtensive deposit of low.grade mengansse ore ha; baen
shown to exist in the lower kissour? valley in bouth Dekote; thnf, in
spits of the low grade, end with expert mining and beneficistion elong
i . . with good businessa anagempnt, the deposit could be mcde to produce
... mangeness on & lerge scale. Tﬁis conclusion is of interest with regerd
to the Manitoba occurrences in view of the similerity ﬁetween thel
deposits at the two localities. bven _assu;ixing the a8 yst unprovén
large extent of the yanitoba ogcurrgnces, an egually attractivé picture
. cannot Jjustifiably bs painted for their future. The Man;toga “ores®
are lower in grade and mining and transportation costs would no doubt
. be higher than st .the South“Dakota local%ty. Nevertheless further
investigation of the deposits is justif%qd in order to determine their
commercial poseibilities vhich;cannot be propgrly eveluated at the
_ present time. e e e o o ')
It would appear that thg suecegsfu} production of mangenese ’

i © . from the menganiferous shale Lorizons in Manitoba would depend, among .Y

i
!
{ others, on the following conditions: . .. i '\§i

. el T SR . .2
~
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1. Gries, J.F. and Aothrock, E.F.:

op. ¢it., p.
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¥ ' (1) Tre blocking out of a grede of ore comparable or
| ’ superior to the Chamberlein type of material.
b {2) The cbtaining of transportation and power Pacilities
v ) equally as favorable ss those existing in the case of the bouth Dakota
"t deposits.
{3) The delimiting of areas for mining operation vhere
the smount of surface cover sbove the manganese zone would not be pro- ' 1?
' hibitive, and *‘
t {4) The perfecting of a proctess of extramction capeble of ;4
offering a reasonable degree of assurance of economic success.
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