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U:e SLur.mers of 1940-41. Because of tho similarity of Bor;,e ; .. anitoba occur-

rances of manganese to those of the lo\/er !I.issouri valloJr in oJouth Dakota, 

reference is made to the work of Gries and .ciothrockl and their report has 

been freely dra\m upon. 
:. 

kQcation of the lilianganes_e' Occurrences 

Occurrences of manganese in i •. anitoba that have ·even a remote 

possibility of commercial o..pplication are all con·fined to' areas unc.ierlair. 

by rocks of Cretaceous age, In western Ontario, close to the j,.ani tob~ 

boundar'y, 'small nodular bog cieposits 01' doubtful origin occur in are£>.s 

underl~in by Precambrian gneiss. So far no deposits of this type have 

been found in Precwnbric:..n ureas in ;"anitota. 

Cretc;..ceous rocks una.orlie a.lc.rg.;· pc.rt of ,;ostern.c:nd soutr.-

v!estern !.;c:..nitob£... Their <:.pproxim£.te ec.stern J.:U~it is rJ<.rk6d by ·tho 

l..t..ni tob~ escE.rpment wl.ich extends in (. nortl',-north\1'est orly dir6ction from 

?embim .. mountr'.in to Porcu)ine mount"in. 'The c,rec. under considerc.tion in 

this report is delimitea by the above defined extent of the Cretaceous 

beds, tr,e only formations known at the present time to be manganiferous. 

'fhe Cretaceous of L.anitoba, where it overlaps on the ulld::r-

lying Fale.eozOic rocks, pr.;sents a stet?p escarpment v:ticl: has been 

1. Gries, J.F. and Rothrock, E.?: ";,,~.nganese Deposits of the l.lOVier 
Lissouri Valley in ':'outl: Dal{ota"; ;:,outh iJako~a btate Geol. 
Surv., Rep't of Investigu.tions ,,0. ~6, 1941. 
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INTRODUCI.IOi.-

rhe occurrence of a small deposit of bog man6snese near 

Rosoisle, lIlanitoba has beon knovm for mullY y~ar5. It is also Jmovm 

that "ironstone ll nodules, which occur at certaill I-.orizons in the 

CretE-ceous shales of .i.:anitoba, are manganilerous. These occurrences, 

'~'!,ich are either very s~l!;tll or else lo\'! in 5rad~, received little attel1-

tion prior to the outbreak of the present ~Iar. 1'he possibility of a 

mo.tericlly reduced supply of mo.ng!>.nese from foreign sources tas r.:.cem;ly 

focused attention .on .. domestic occurrenC8S of t;,e metal. As a result, 

prospocting b.cti vi ties in !:o.ni tobE. in the; ~r"f..rs 1940-... 1 have included 

E.. sel..rch for commercil:..l deposits of m!l.ng,t..n0stJ on the pl:..rt of'vc.rious 

prospectors and 'prospecting syndicates. _'> lirrd t ed ntu-:1ber of mining 

claims ha,ve been staked· vltere occurrences of manganiferous material 

have been fOUl1d. 

The.p'resent report is inten~ed ~s a preliminary sw:nary 

describil1@. the .occurrence of manganese il1 i •. anitoba from the data, in 

m!:tny respects incor,]plete~ available at this tirr.e. Stratigraphical 

- ~ ~ . '1 l" d -, t' I <' --- kl d" ~nlorrrH:.!.,,~on ~s <:..rge y c.er~ve lrOF-. ,1e 1101', 0.:. l\.~r an· .ror:: r::ap 

637A recec~ly published by the GeoloBic~l Survey of C~nad~, Descrip-

tive inforr':<.tion relc:.ti'V6 to the m!...ne;an0s", occurrences is tl:e resL,lt 

of eXEl.!1:in<:..tions conducted by offic.;rs of tl-.c l,,£..nitota :.;1:166 br·<.l1ch in 

1. Kirk, S.R,: "Cl-staeeous ':'tratigr9.pl:y of tt:.8 :iani1;oba .,!,scarpr.;er..t" , 
Geo1- SUI'V., Cc:.nada, Suo. Rept., lnS, pt. b, 
pp. 112-135. 
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"raced dnd ciie;s(;cteci. to fonr. Ii stlries of hills. Tr.e mcr", irnportc.nt 0': 

these hills Ilro numed Fembina moulltain, Riuinb mountllin, Duct: mounte.ir. 

a nei. Porcupine mountain, in ol'eiee from south to north. ThIJse l.ills arc 

5 eparated by the ,;i.cie valleys of the Assiniboine, Valley, r::.nd 5\','Ull rivers. 

The Grout Pl£..ins reGion, or second prairie 1":-,,e1, strf;tchec 

t'o the '.Iest of the esoarpr:lont. rembina ruountl;cin rises to elev£..tions of 

over 1,600 foet, while tl;tJ moro nortLerly hills of the oscarpmotlG ~£l.ve 

summit elevations in excess of 2,200 feet. .i<'rom the foot of the escarp·· 

ment, at 'elevations of' 900 to 1,100 feet, the lake plain of t,:anHoba\ or 

f'Lrst pl'uirie level, extends eastward. 

Owing to the generally heavy drift-covering and to the den',:') 

grov.'th of forest and other vegetution along the escarpment, good expos~n'(;(J 

of' bedrock are relatively rare. Good s.:lctions of the Cretaceous rock" 

have, hoy/eVer, been cut by the man:,' s!Jall strerur;s descendin6 the fac", of 

the escr::.rpment, and from these it has l;,';t:ln possible to work out the 

strctigr~phic~l ·succession • 

. At pli:..ces c..lone; steeper slopes of tl:(; escarpment; li:...r.osllcA.ini', 

J-.as displE..ced small blocks of the Cr",t':'c(ooU6 rocks c<;loVi t~,air tlorm ... :' 

el",\"~ti011. Loc&.l '·E:formf..tion v!o,s &.1&0 CE..Lls"d by glt..ciation b:r t.:"::: ,~,~,,-

cl",r'orm!..tion from tJ:is c •. ue,; is norr.u:..llj· sliC;l·.t, tJ:", b",d::; L.rr; lac: iI, [,if):J.] 

c ru::,pled or eVGl'), ov",rtl~rust upon youn",E:r bGu.s. beu.s cont",il~inb lc)\',' ;:1' ,.~e 

~ateriEI of possible econc~ic i~teraat stould, therefore, be cE..r5ful~y 
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exumined to (,scertain wl:etj',er or not t.hey have been displacea by either 

of thElse agent s. 

STRJ.TIGRAPhY 

The Cretaceous rocks in r.;anitob€. are underlain by limestone 

and dolomite of Devonian age which outcrops to the east of the 1 •. ani toba 

escarpment. Devonian rocks are the you11gest Palaeozoic rocks occurring 

in the Province. Drilling records indicate that, in a large part of the 

area underlain by Cretaceous rocks, beds of Jurassic age lie bet,;een the 

Cretaceous and the underlying Devonian beds. Outcrops of Jurassic beds 

are not knovm to occur. The only consolid!:ltec:i rocks known to overlie 

the Cretaceous occur "in a small area ·at Turtle mountain. They are marine 

and continental shales and san'dstones of Tertiary .{Eocene) age. 

The geological sketch-map of j,.anitoba,· depicted in figure 1, 

i ndic ... tes the area underlain by Cretaceous rocks. 

The Cretaceous roc~s are all of marine orig;in,. 'chiefly shales 

wi tt suborc:iinat e amount s of sandst one and ·limest one. ,.Tl:e subdivision pro-

posed by ti:irkl in 1929 has, in the Riding ~Ilountain ,section at least, bee::l 

slightly modified througr. more recent work by officers of the Geological 

flurvey of Canada, 'and the modified section is indicated in par'~ in· 

Lap 63'/A (1941). Kirk I s subdivision and the codified 'subdivision are given 

for comparison in the following table: 

1. Kirk, fl.R.: op. cit., p. 114. 

. • 

. " .. 
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Tallle of i<'or'r;i8,tions 

PembinE.. !.loullt6.in ~ec. Hidine Lountain 

(af'ter Kirld (after h.irk) 

Oduhu.h beds '- 250 ft·: Odf:..nah beds - 300' ft. 
Fierre 

R'idinb l,;ountain beds Riding l.lountl.in becis 
50-SO ft. 20Q ft. 

Pembina beds - 80 ft. 
Ve'rmilion River beds 

Pierre 'or boyne beds - 140 ft. 250-300 ft. 
Niobrara'? 

I.lorden beds - 200 ft. 

Niobrara or Assinibo~ne beds - f.ssiniboine beds 
Eenton 70 ft. 70 f.l. " . 

Keld beds ":' SO it. Kelci beds - 60-65 ft. 

Eenton Ashville beds -' 100- Ashville beds - 170 
150 ft. (unexposed) ft. 

I 

---_ ... -- -_._ ... 
.:>ec. 

-~ ... -
(l"ap 6'2,7!-.: 

Odan",h'form£..tion 
-

Riding .· .. ountE..in 
f'ormc..t.~on --

Verr"ili:m Riv~~' 
formution 

Favel forma'~io:1 

---
Ashville' f01'rlEc 

'cion (Lower . -"I 
\ " 

ana Upper 
,:1retac8uu8 ~ 

I 
i 
I 
I 
t 

Basal beds - 90 ft. Easal b€:ds - lS-90 ft. Lower (;:~et:: " 
(\lnexposed) ceous (7) -l. 

Because ttese ttree formi-tions [;..re not knO'l,n to be m:.J'i:~ 1'':'-

ferous c.nd hence do not feE-turo in tJ:e following, discussion, th",y c. " 

grouped together c.nd ~;'ill bt. §,i ven only pc.ssi)'lg comm6nt. 

The Lov!Cr Crah.ceous (?) b..;ds, or tt:; b£.SE-l b"ds t "nf,!:..t • '; ,,1:; 

corroh.ted 1:/i tl: the D:.:wt:: by n.i1'k, consist l~.rg",l:,' ,of S::-.116. • .lid e_no L t unO!, 

but inclu.:k bbds of oor" or l6ss s(.ndy clr.y _nd stc.lc:,. Lignite CCCt
'
;"f, 
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Tho rook of tho Ashville. ·form::.tion i~. genen.l1y, ':-i~~''::' 

groy, or t"'.lmost bleck, shelE:, '\"[hich i p 'ct.rbol'll.cbous c.nei 0ssent~Llly 

non-cdce,reous. Pyrito is pre'sent, \V~iie"ii6condci.·ry·grovith5·-6:1.'·: iici10nf'£'o 
I 

c rystt.ls, cnd incrust:.tiOlls"'oi:" Yo"lIo;,,·:'mGit.n:t..,r-it'6- 't::re'::biind~:n1; 1 on 
.,j I 

lamination p,lanes. and join:t' fissure~ .;. C~lca::e,?_u.s .'c,oncl·etio~s_ fnd tl-.in 
I 

limestone beds occur locally. in the s'h~le.. 
I 

i. 
I 

The Favel form~.tion includes the Ke-la ana Assinibpine beds 
. I 

of Kirk's classification. The beds c;onsist for the most part ~f cal-
. '-- .-. -, - •.. ·_-·t .. -, _ ...... 

careous, somewhat carbonaceous shale,. me..il1ly dark:gr~y in eOlotr. Ben-

t onit e occurs in the lo;:er part of the section:' 'LiI)1e'stone b'edp, 6 feet 

." ......... - -, 
or less in thickness, are common, particularly in the upper part of the 

section. 

, 
I 

, The yermiJ,i,ol1 .. ~Jy.eE ,sh,al..e.s are dar~ 'grey in COl.OU~ and, 

typically, non-calcareous. As descri ced by l'-:irk, ttey are tenacious and 

v]ell jointed 'I:here '1.'8.s1<ed· clean by strea.'l'.s, but· on exposed banks t],ey 

weatl:or into thin flakes which form an abunciant tC(lus and assume, Vlhen 

dry, 5. dull, silvery grey colour '}lith a slightly pinl.isr~ co..st. Pyrite 

is present and secondary development of selenite is strong. ~.hite bands 

of bentonitic clay up to 4 inches in 'ttickness 5.ro numerous. These 

shO-les are indistinguishable litholo§,ically from 'the Ashville shales. 

Bands of calcareous s[,ale from 1 foot to 2 feet in tr,ickl1ess 

are found in a 12-foot zone near the c~ntre of tho Vem.ilion River 



section. These sh~l.es are dt:.rk I:1l1d more or lees c!;.rbom .. c,-ou5, but 

we!>.ther to a light grey colour \,ith white spec~s sho'..il1g on th'e lun:im·. 

t ion planes. They resemble the calcareous sb:;.les of the Favel formation. 

Riding liioun1;?-il1 For~!l.tion 

uThe rlidil1f ~ountail1 beds differ rat~er markedly in dPpe~r-

6.nce and properties i'rom the Vermilion RivE.r bGds. They consist of a 

r!...ther lig,ht grey to 6reellish grey, non-q~lcc..r.eous st •. le in ,.hieh nodules 

c:.nd in-egular bands of irol1stond £;,1'0 £..bundLnt. Tlle s!".Lle is hr..rd \:hen dr:,' 

Elnd shovls lwninr..tion, but io not mL.rtC0dly fi6sil". In this condition it 

t ends to brea .... into srr.all, equidimensional ;)6.rtieles, c,uite ci.istinct frQ;1l 

t r.e tl:in flakes of the d.ar~ Verhli lion River beds. It slakes' readily in 

water and passes directly ·to a very tenacious und pl!...s"t;ic clEo.Y. 1-.s a 

result of tLis propert:r, exposed surfaces of the shale are alr.-lOst inva.

riably covered. by clay from its di::.integration. ·,.hen dried t:-,e clay sur· 

face becomes.hard and strongly mud-cracked. Th~ plasticity of the mate

rial causes numerous clay slides where the Riding, l~ountain beds occur 

on the steeper slopes of the l.anitobe. hills. By its slumping oyer -!;,!.3 

Vermilion aiver beds the top of these beds has in some places bean c ... 

plet81y cover::o.. .A.notl'.",l"· feature of tr,e Riding Mountc..in beds is t~6 

pr'2sence' of a cer.tain amount' of fine san' ... , disseminEo.t",Ll through t:.e 

sr.a.l'" or clay.. The wnount v6..rii::s in diff"r"nt places, but in sOr.JEl of 

t~c b"ds is suffici~nt to 6ivB to tt~ reck, in its dry SC~t0J h sli~~.l~ 

gritty f".,,1. 
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".hlthough good sections of th" Riding ~Ivuntb.in bi:lds are 

s or.wwhc.t raro, the pras€:nc.;; of the group can goner<.lly bu rocogniz ed by 

the distinctive topography and the character of the soil in e,ret1S which 

it liruJediately underlies. On it are developed rounded hills or buttes 

whose sides are genera;t.ly almost bare of vegett1tion. Around these 

buttes darl, brown, weathered fragments of ironstone are scattered on 

the surface of the ground, and, in dry weather, the latter assumes a 

hard, mud-cracked condition. ttl 

Odanah Formation 

liThe Odana1', shale is a relatively hard, brittle rock and 

is often referred to in the Province as "slate". .hnalyses have shovill 

it to be highly siliceous. \,hen moist the shale is of a dart greenish 

grey colour, but on drying turns to a light steel or slightly greenis[, 

grey and resembles parts of the underlying Riding JllOuntain beds. 

Unlike the latter, h01lJever, it does' not disi11tegrate in water as ca.n 

be seen by its abundance as gravel in many of the stre~ns'of the 

kanitoba escarpment. In pb.rts the rock is fissile, but more co~nonly 

it is rather compact and breaks into sharp-edged splinters and slabs 

with a tendency to sub-conchoidb.l frc.cture. In natural und c.rtificial 

cu'ts it is ct..p~ble of holding steep or verticc.l fc.ces, c.nd it is evcry-

wl:ere traversed by numerous joints v'hc.se surfaces show blaCK or reddish 

1. Kirk,5.R .. op. cit., pp. 124-5. 
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brown stainine; by iron oxide. Il'onstone nodules o..:cur in up-nds in the 

shale and in some exposures compact, ellipsoicial, trey lir.lOsto11C can 

cretions are fou)'ld. Thin beds of yellov;, bentonitic clay varying up to 

4 inches in thickness have be!;l1 observed in the shale ut maay 10CE1.1-

ities.u1 

Odanah shalo constitutes the preciominating, bedrocK S0\.:I1 

in the soutln:estern part of h:&.nitoba. ",xf'esures are also numerous at 

anci near the top of Riding, Dio\.ll1te..i:l, but no beds defini}>ely referable 

to the Odanah formation h;::.ve '.;oen seen Oil Duct: or Porcu).Jille mountain, 

and the tOlJS of the lb.tter hills E-re Ulldf:lrlc.in b~' stul!;s of U.e iUding 

iI.ount!:.in formE..tion. 

The Cret<:.ceous beds of l".!:.l1itoba are flc.t-l:.rine, E1.nd undio-

turbed exc"pt vitere superficic.lly distorted by slumi'ing or ice-shove. 

Kirk cO:!lput.ElS the strilCe of tr.<1 beas to be betv'een nertl: 42 d.:sret;ls 

w,,:st Ll:C. nor"h 48 degrees '."Jest, G.nd the dip, to'm;.rCls th·, southwest, to 

be 8.6 to 9.3 feet u wil~. He ~dds. "~~sed, E..S thes!; fi~ures ~re, .,~ 

0. singl<: wost~rn locc.tion, tl'.ey ~c.nnot be r6g!:.rdl:d [,5 entirely sr.ti;· 

factory, but until further data are obtained they may ue ta/.er. as , ... 

general inClica"ion of th" attituo.e of tLe Cretaceous b'Jds."
2 

1. "-irl:, b.Il., op. cit., p. 125. 

2. ;(irk,5.:\ .• op. cit., p. 132. 



The kno\"Jn mElng!slOse occUl'rences in Manitoba are of two 

distinct typos: nodular doposit~ in shale, of Cretaceoud age, and bOB 

deposits of secon~ary origin and post-Glacial abe. 

Nodular Deposits 

\,ith few and minor exceptions, the occurrence of mangani-

ferous nodules in the Cretaceous ~hales of ~anitoba is confined to the 

upper part of the Vermilion f.\iver form ... tiOll and to the Riding i¥lountain 

and Odanah formations. No infor;aation is available 6.t present as to 

the manganese content of tt:e ironstonE! nodules occurring, in shales of 

the Verlililion River formation; the perccntaf:,e of ma.n~ai1ese, hov,ever, 

is presumably very low. .nnalyses of ironstone nodules found in 

Odanah shale on Riding l'ilounte.in show manganeoe content varyin!:. bet'rleen 

3 and 4 per cent. This grade is too low for the nodules to be rClgarded 

as a possible ore of manf:,wleSCl in themselves; the nodules' are, ho\\ever, 

the source of manganese ',ihich has been rCldeposited by springs to form 

smE..ll bog deposits in the area. 

Ironstone nodules of considen.oly higl:er m!...nganese content 

occur <:..t one or mol'", horizons in sl·.a16 of the rliding j,.ountuin forma-

tion. So f",r, th", kno,m occurrences of this type £.r6 confined to th", 

Porcupine LountE.in are .... 

Tl~(l nodul..:..r deposit s of r'orcU}lino h:ount1-in ,.r6e. 1:0.ve <...n 

i nt '.resting sitnilr..ri ty in strr...tig,rt.phicc.l position, lithology Lnd 

::".ngt.n,,"'0 cont"r.t to tho»E. of the lO\iJr L.issouri vt.lley in i::outh i.!r."otr.. 



In th" lLtt",r c.rvl. ml.ng,.nifurotlb nodulc,s occur in th~ OLCOn:!. zono of 

tho bully sh:-.lo m0mttJr v;hich is ::. subdivision of tbd bouth IJ...kotL. ric,rr.:.. 

TI13 Pi0rrb in il.t.ni tob .. includv13 th.:. upp0r pc.rt of tho V drmilion id vc.r 

form:·.tion, thu i{iding }.,ount,_in formation am. U,e Ouanah formation. The 

str ... tigraphical position of the known manganiferous horizon or J.orizontl 

in the niding l'!otmta!.n formu.tion is, fur'Cher, similar to tho position 

of the Oacohla zone in tl;e rierre of bouth Dakota. 

The lithology of t:.e (Jacuma zone is tiescribcci in part as 

follo,'£ . 

"TLe ZO:le c0l15ists of bray sr.6.1·3, ana is characterized by 

the presence of abundant \:;.Lack iron-ilil;.nganeee car::onate concretions and 

numerous thin .bentonite beus •. 

"Ill the Chbmberl£l.in are!.>., this zone for:"s the Inost C01'\-

spicL<oUS part of the .Pierre outcrop. The shl.lc weathers to gumbo V/hir.h 

is less fLLvor£..ble to veget!-.tion tr.b.n tl,e bdjacent beds. ....s thE. outcrops 

6.re er.oci8d, the iroi1-In14ng",nese concretiens we!:..ther out into relief, u;'d 

c..ccumulate on the surf6.ce so thlLt 'exposurdS 6.ppe<..r nec.rly cov",r"d Vlit:1 

Tld5 ciEoscription might E...lmost b", L.pplied 'LO U.e ii.ic.: iI18 

..:: c..rlit..r in this report. It r.,ig,~, t b;:, rr.L.nt i 0110d thL. t, (...ltnot;i1,h bant ol,i t.;; 

1. Gri%, J .f?,. ~nd Rotr,rock, E.f.; op. cit., p. 19. 
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occur in thin beds in tbe horizon or horizons which cOlltain the !:,reatAst 

concentration of iron-manganese concretions. The slaking property of 

the sf.ale is a marked feature of similarity in the occurrences at the 

t\,·o localities. 

Ten me!...sured sections of the Oacoma zone of South iJaKota 

indicate that approximately 10 per cent of tl.e volur;le of the deposits is 

composed of nodules. Preliminary t~sts raaae on two nodule occurrences 

in Porcupine il.ountain Eo.rea suggest that a similar proportion of nodules 

to sl:ale may be expect "d in these deposit &. 

J..nalyses of' a lu.rg,e number of nodule sb.IUples taKen from the 

South j)",J-(ota deposits are reported to sho':l average manganese coutents 

rc..ng,ing frOli. 13 to 21.3 per cent. These values <...re l-.vcr ... ges of the 

m!...ngl-.nuse content of the nodul~s ~cross thb whole thickness of the deposit 

~t differbnt loc~tions. To d~te, no er~~ustive sampling of the Porcupine 

IAountain occurrences h~s been c.ttelrr,ptdd. Am:.lysels of preliminc.ry s"-ll1ples 

of nodules he.ve, however, give:n rE;sults n..nging from. 10.03 to 18.42 per 

cent of metE.llic mc..ngL.nese. The gn..de, therefore, is comf,.r£'.bla 17i th thct 

of the South Dakota deposits, though probably scmewh~t lower. 

(me of the most important steps in the exploration of low-

grade deposits of this nature is the delimiting of areas in which the 

manganiferous beus outcro;; or in wt:ich covering by shale or drift is at 

a 13inimum. The South DaKota deposits outcrop along both sides of the 

valleys of l .• issouri river and its tribu;:.aries. '.,here the bluffs are 

steep, t: e outorop are.;iS are l1arro\"l, but ir. places '.,here erosion has 
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'stripped the cover or \"here tj~e surface gradient is gentle wide outcrop' 

ure available. Gries and Rothrockl make the follovling st&tement in this 

ragard: 

The o'Utcrop of this zone 'can be followed along both bluffs 

of the ~,.issouri and up 'it'S tributaries for a dist&nce of several miles. 

It is known to' underlie the uplands on botl: sides of the j,.issouri valley, 

a'lso, at a depth of about ty.;o hundred feet. uudging from the loc&tion 

of the outcrops it is fairly safe to as:,;wne that it underlies about 0<10-

ei;;hth of the area of the state. For the purposes of this report, hO,I-

ever, only that part of the zone which outcrops is being considered, as 

it is the only part which can be profitably exploited under present 

conditions ." 

In Porcupine bountain area !;tud, indeed, in most parts of 7,h~ 

r;,anitoba escarpment the underlying shales are covered by extensive dep_ 

of variable thickness of soil and glacial drift. For this reason outcrop, 

of shale are few and occur wl',ere small streams descend the escarpment c;.. •• J 

cut through the recent /surface deposits or V! .. ere landslides expos~ the 

shale on the steeper slopes. It is, therefore, not surprising that out-

crofs of manganiferous beas are scarce. Preliminary exploration should, 

accordingly, consist of test pit tine-, or similar operations, sUPfler..ellt ed 

by levelling, in an attempt to outline areas in whicl: tl.e cover abova tl. 

manganese horizon is at a minimum. 

1. Gries, J.P. and Rothtoc~, .t:.P.: op. cit., p. 57 •.. 

t.· I~' ., < ' ,,\"" , .j~ I ,'; • ~. " • r 



!,jEl.nganiforous bods that lilay have been ciisplaced by lana-

slide or ice-shove" 's,:ould not be considered in uny estimation of tonnuge, 

since such beds can be followed only a short distance tefore they 

t erminat e abruptly against non-manganiferous shale. 

Figure 2 illustrates in a generalized way the mode of occur-

rence of mang ... niferous beds in Porcupine l .. ountain &reu.. The effect of 

landslides on surface outcro~s of such beds is depicted in fi~ur6 3. 

Qrigin of the nodul.:Js 

The follo';,ing conclusion rebt..rding tht) origin of nodules in 

the O.,com<- zone of bouth iJu.kot[;c is quoted by Gries <-nd Rotl',rockl ; 

": .. c:..ny goologic problet:is arise in tho stuay of SLlch concr-stion 

zones, but it will be sufficient to state Lere thl:;..t the concretions appear 

to have developed in tr.e sediments of a sr.allowsea shortly afLer burial. 

They are not related to processes of recent \/i;,athering that have producud 

tl',e pres<3nt surface but v:ithout doubt persist under the upland :plains 

F..any F..iles east and V.'6St b",yond tr.t outcrOj: along the. lliissouri vc..lll;lj." 

The striking simil<..rity of the forcupine kount~in d8posits 

to t.hose of South Lro..kotE: would sugg-.;st a sir .. ilar origir... une £'""tur;:: of 

diff03rence is tJ.e i;resence at one of the ror::upin-:: i .. ountl..in occurr",l1ces 

of t:ianganiferous nodules in the glacial clay i,:.:.:et::iately 'overlying the 

nodule-bearing s1:a18. T,leS6 are not nodules or fragments of nodule,s 

1. Grice', J.P. and rlothrock,,~ • .t" •. ~ cpo cit., p. :'0. 

.' 

. - .. 

" L ...... 
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Figure~. Generalized geological section through Porcupine Uountain showing 

probable mode ot occurrence ot manganiferous nodules. VertIcal scale _ linch 
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Figure 3. Section llluetrating displacement or beds by landslides. Scale same as 

in figure 2. 
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derived from erosion'of the shale b::ds, sinco they are small. and 

'spherical or cylindrical in shape as contrasted with the larger disc

shaped concretions fo~nd in the shale. Their apparent composition is, 

however, simiiar" These woll-forrr.ed nodules occurring in the glacial 

clay are pres.illlably" of post-Glacial. age. Their sii!;nificance as regards 

tte origin of nodules in tl:e underlying shale requires further ir.vestiga-

tion before it can be properly evaluated. ~ sug~estion is therefore 

made'that the post-Glacial concretions llave develo!"Jed within tl.e clay by 

the accretion of manganiferous material finely dissemil1atea tr.rough till 

. d eri ved from the glaci&.l erosion of beas wl.ich the;"selve& h&d been 

manganiferous. In tJ:.e meantime, exploration appe!:..!"s justified on the 

assumption that the nodule-bearin~ sha~~ beds persist as a defini~e 

Lorizon or j-,orizons over the Porcupine i,.ountain area. 

£haracter of the nodules 

The nodules of the South Dakota deposits, when fresh, are 

light grey or olive green in colour. They \'Ieather readily, hov:ever, 

through yellow and'bro1i1n to a black or purplish colour. Those found in 

place, to date, in the Porcupine lilOuntain deposits are all of the black, 

oxidized variety- Some have in part a distinctly metallic appearance. 

l',umerous light grey to' bro,m, ccmr.:only septarian concretions have been 

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

i •. ountain area. Tte horizOl:s from which tr. ey are deri vea, ana tbeir 
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.::Ul1i;l..tneS0 contt;nt, arc not kno'::n. Kirk mentions cO::lcre:tiol1s 01' ti,is 

type as CO!;~I·onlJ occurring tr.rou!>f.out the niding ~loul1tain form",tion. 

C oncentnl tiol1s of libr. t coloured nodules sf.ould, therofore, te tcst ed 
" .. 

·.,herever they are found in place in the itiuing, 1'lOuntain bells, sinct: 

their manganese content may be equally as Li5h as tha.t of the bla.ck, 

oxidized variety. 

The f.1ineralogy of the nodules has not been determineu.l'hey 

apparently consist of mixed carbonates of' calciuril, f:lEl.bnesiwn, iron and 

manganese along with clayey, aluminous material and silica. On oxidation, 

variable amounts of iron and manganese oxides are probably develoyed. 

Dog De',losits 

Bog'manganese has been' found occurrint:, as small deposits 

near itoseisle, IV;anitoba, in Riding li.ountain area and, in traces, in 

Porcupine l"ountain area. The rr,angane::;e is derived by the leaching of 

manganiferous nodules in sllEo.lc by ground Vlater and is deposited in the 

form of mang,anesa dioxida by springs issuing near the bases of hills. 

50ft surrace mEl.terial of this kind is readily removed or dissipated by 

glacidion, accordin§,ly, the ;moVin deposits hEo.vt: ~ll been formed since 

the retreat of tte continental ice-sI'.oot and, as a resul~, are extren;ely 

s~!l.ll. The lari>est known deposit tas a surface area of approxirr.atE:ly 

1,000 square "'eet and a ',:El.ximUL! thickness of 42 inches. Tl-.e better , " 

grEo.de ~!l.teri~l contains from 25 per cent to SO per cent ffibnbmnese. ThE: 

princijY~l ir..pt'.rities in tJ:e d~posits are sh! ... le frc,!:)i10nte, tn:,vertine, 
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~bCR!PTION or DEPO&IrS 
. '. ~.I·.' 

Porcupine kount~ln Area 

'FoUr gro~ps of mining c~ims have,been etoke~ on exposures 

or' uWigUlffero~a 8ho.l~' in Porcupine Mountain e.re~.. Two ot theee, " 

" , 

kaoH E..B tbe 'olf' VoUp 6I1d tbe lAt.fekin& group, loCt:.ted to the west of' 

the toWft'ot'iifekin~, b~ye not ,been ~ined by officers of' the ~i-
. . ". 

!6be ~ifte8 B~t.nch. 'The, lie within & ~rge t.ree in Which the,strt.ti-

gre.ph1ol.:i tioundt.riee et:.nnot be determined on c.ccount of the prevt.lence 

o't 1t.ridslldes;"~d it'1e therefore po.ei~le ~h(,t the Illl.ngf.niferous shr.le 

bed!1 ~ipo~ed 'do not r'eprese'n't'mderic.l in pl.t.ce. , , 
~ , ... If :, :. " ~ :i. "'\ 

. ' die t1'1O' other groups of' mining clr.lms &.r6 know t.s tM,., . 
. '\ ~ ~ .' . 

T1Ctor§ gr~p :em the' Blr~h River STOUp and are controlled by Mr. ' .. 1.. 

Nelson or )lataking, 1le.nitoba. 
"'1.' 

netory fll"!!UR ': 
: ... 

~e 'tOUt" ud.ning' 'cIa~ d6nelt1'17ut'hrg tbe 'Yrct:o~ gr'oup 'ar's 

lGea'ted IlPprtrX~ely 6 mi1.es,no1'tb·mn-tft~$t: 'Of 'the toft ot Birch 'Ri~er 

and are travet's-ed bi fiebtown eree1t •• '!'he 'pfi!fe1:1liit lic'ctirr.me-e'is an; 

east.faCing· cut bam, or the, er'e6k ".' 'l'lriI ~ exp'()ile~ snUe 'Of il1dl'1'1g' , 

liotmtain age tor an average 'beight :01 · • .p1!i"Oxilnately'30' teet ~. a 

leftgth or 70 teet. ,The' ehale 'bedl' hafe b~oo '. eloe'ely fci14ed 'aM ' 

crumpled by ice-shovEl, and at the south end of the exposure ha.ve been 
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thrust trom the north 80 that they 19cally rest ort typlcal glac1al 

material consisting ot gravel and large boulders. ~,e sr.ale hal the 

light grey colour and 81aki~g p~op~~tieB typical of the Riding MOun

tain bed. and contain.~· numbe~'of~De~toh1~~beds up to 4 inches in 
. ....... ~ ., .' !t :-

thicknes.. The upper 4 feet of the shale bank hae '~o&ting. of yellowish 

. green melanterite and coni~i~8' cl~eters·or·iiny·gtp~um·CrYstQls. Disc

.. shaped. lron-l'nIIU\g&.nese ~oncretion~' occur ~:!on~ bedding' phi.ne8- in the 

. ehale; 80me ot theee' are ~~ thick a.8 2 'inches arid extend'for sever"l 

teet along the beduing planes. 'Th~ nodules': a;'8 c'olriplet~lY 'oXi.dh~o. to 

.• bl.acJt. colour an~ frequenti; ~~~'e 'a meta:lhd a:'pje8.t-8:no~ •. ,,:or-e.·than 10 
.~ • t. • . 

per cent of the mat~;ial'or the beds 18 l~r~ba£iy'~de'up'of nodules, 

Analyse. 
, .. . . ." ~ . ". .. '. . . t 

9t a limited number ot nodule samples show mahgane8e content 

from 12,4s'per .cent to i8~42"~er'c~ni;and iron content trom 

9.0 per cent to 10.0 per cent. " " 
<II ... : .: L '~":~' .....' 

Approximately 200 feet to the west of ''the I!Ihale eXpo'sure, 

and a't aft elevation estimated to be 10 feet above the top of the shale 
... . :. ':. .... ~ . ~ 

. ~ bank, ~ Pit ;h$', 'beert .. wttlr-to ',& dep\)l or 12 .teet in glacia.l boulder clay. 

ijtwe.b the' 4 ... f6ot 'h61'illort' anel ·Ue. bottl'Jll, the clay conta.ins small 

:.' .jmerlcal' Or . cy1iftitFi·_l·lWdul~... Apart fr,?m thei~ different shape, 

" tiie.e:noautee' ue.1.a~'t.lbe.1:.in appearance and" reportedly, similar in 

cemt5Qsitt-on:'to::theae i"~' tn- tl!e :aha..l.e~.':. 'fo the :west of the pit the 

surraee'~ldP8a dawn ste.ply_~~ an 'elevation slightly above creek level. 

";';.i:4 '; : .:~ '. 
- ." '.,'1 ",I 

.. 
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, ", Th& Bireh Ri-rer grtlu'p ctm'8bta ot ttve. Illtfting claim • 

. loe'ilt": fa. tM JiOt"th rid& ot Blr'~ riVe1", 4 11111 •• to tM 'Hit of the 

tdft o'f BlAb 1Wht1".. :. -. • 

, , ,.,.:". ,. • '1'll" ",fllot-lSi lIIIlngklle1s'8 ~currtmC~ ,it Oft • 'high i'tdge to ' 

the nonh ot .Bit'Cli rf"er. : here _ and-"lip exp0'8" • It .. roM tUeknees 

~,~ of *-:14 •• 'IIt1:loh-'apt;¥lllln tCJ be 1ll place, for t.1I exptored lengtb ot 

~rmcimW.tel'Y 600 r.et.' Th&ttb&16' 11&' flat-lying but in othisr ,.eepect8 

18: lI'DIilar- tct"tht.. _Pcfti!~a. th6 Victory group of 1Ii1il1rigc'1&!fn. The 

iroa~~nese nodulet are distinctly smaller than thoee occurring at 

the othe1" locality but ar~ e~nri.r in' shape and relative ecmeemration. 

The proporiion or nOdules to shale is roughly 6Stllllated at 10 per cent. 

Preliminary .ample. of nodules indicate a mangan.e. content .~ghtly 

In exe ••• or 10 per cent. l· . 
, . . 

Tbe sh~le 18 covered by 2 to 12 teet or overbu~d~n' ~ich 
, . ~ . 

c~nsl.t.-ot butt-coloured bouide~'clay.' In the:ctay and 6'~cne8 to 

'2 teet abcmt the aha'ie is a band of salmon' ~oloured clay 6 to 16 

inch" 1a thickaeee. Sam'ples or this clay haTe been reported to con

tain OYer 10 per cent or mang&.nes&. This' could not be cheeked. howe"er, 

by & 8tI\IIple taken b, the "Manitoba"Mines Branch, which s~ple showed 

eml, traces ot m..1'lgaDen on analysis • 

Ri4ingMountain Area 

'. 91)g mangars ... depos1t. in Riding 'Anounuin area bave been .. . ~ 

" 

",' 
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Specto.r1 
t who. examined them fOI" the Manitoba !Ill-nee Branch 4urilli,\, the 

sUJIII!Ier ,or 1940. '!'be known. depcsit,_ ... r. lcoat.d.~_r .... 1". en the 

southern fl. o.t Riding Mountain, :towarei. it,. W8-8t etld.· .The lal'g .. t 

known deposit ie located 1n section 35, town8hi~ 2~r range 24 we.t of 

pl"lnoipe.l lIIer1d1an. 'ntis deposit a.ppftra to colttain approximately 

100 tons of: II!&J'I.ganeee 01"15 ot .pos'sible chem"oa.l 'gn.de:~ " 

blx 8!IIIlllel" eccurrences cf a similar. natU1"8, but .,ary1ng 

, aomelPhat in grade, are found in th~ tame are, which lies in .. the ftUey 

of' .Birdtail rivel'" .between Meara and a point·7 illile. :to t,he north. " 

<tl .... 

"Thi~ 'de~o~'it ~'s des~ribed by ')08.11&ce2 ~~n "192.f ':i"'to.li0'fl'8~ 
"'Fo~~~i'l;~~'~o.rt'h~est'-ot R~tiei'eie, 'o.'n the' north' .... s1t "q;!arter 

':..l.:._" "%'--.""~ •. ~~ . •. . 
of' f:)eetio~ 'i6';~T~: 6"; Rga. '. 8 ;..:'; '8.~ 'occur~e~ee' ot m.:nga.nes'~has·been 

.• ~ .:. 1 "" 

di8CCVered recetltly. It hal been apparently deposited by springs 
_ ~ ", ~.., .... ~, .'. '",; J> ~ v ,~ .. : ;.1. J " • ",W ,,, • • 

issuing from the Parr.bina Bills in the form of hydro.us oxides, probably 
~ .• :.. .. • !:,'~ .. ...... _. • . '. ~ 

The manganese is found in the low 
.;. - 't. .: ~ .... :;. .:,:.' . • _.~. ' .. ~ • •. J ... 

s'W8Jllpy land 'at the base of the es~rpnent, partly overlain by one or 
• ~< ... ~." ·.:;.~_.·.3 .. ~ ! ........... : .. :..!. ••...• : •. 

two feet of soil and partly on the surface. Considerable proportioDS 

o.r'li~Ollite"i~varia.bi;";~~'c;n:~ny 'it~ In~u!iie1e~t ~~rk '}-';;'8 be'e~ d;;ne 
...... 1. _,:.._~ .. ~_~.~ ..... .,-,": ••••• 4'. ~.t _ ... ;. 

to determine the economic possibilities o.f the d'sposit. An Il.n&.lysis 

of the best material showed; 
"t, • ' ...... 

.: 1.. $~et.o:r,. ~iRo:'., "M$.IlMese; ~Deposit.s in ,the., ~tdiQg Mountain Area. 

'\ , 
, 
• 
, 
~ 

• 

IT • . . . . 
• 

.. 

t 

. ~ 

,II c ... 
I • 

~anitoba", The rre-G~bri~n, July, 1941 (reprints LV&ilablc,. i ) 

2 .... ~~i.:~~,·R C~. ""·1'heMi~e·~t.i·R~';o·~re~s'·or ~~it~oi:.ii·; i~ci: :ri~v. Doc.rd 
or hi,..nitob~, 1':127, p. 37. 
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CONCLUSIONS 
. ,.. '~'. '*' .!.. ! .'~.'. ...> , .. 
of the'two tYl~S of manganese deposits occurring in the 

Provtn~e the' 'nodular oeour~enoee in '~h':le 'of Riding J.lountain age have 

tne more 1mp~rtant:'"ec'onomrc Pl..'ssibi;litietl~ . Their low u&de i~ ~l"tlY 

otteet 'by the p~s8ibility of extensive deposits being found, and 

tlieir·~p;;rt~c. d~pends on two' p1'i~cipal factorsl 

1. The tea~ibility of outlining by exploratio~ ext~n6ive 

. &1"':8 underl~in by nodule-bearing beds and' c·overed by .. lIlinimuJIi thick

ness of overburden"t or possibly shale}. The covering lIl~st be' thin 

since; to be pt'ofitably exploited," such low-grade material must be' 

, readily ~~i 'che';'pll; ininedby largt·~sea:ie ~eth~d8.' , 

'. i "",, • • ,. ~ ,. 4" • " . "0,.1 

2. The developnent of an economic process to eoncentrate 

the ~odules and to'beneficiate them to' terro- or othe~ lIlarketatie grades. 

. . . 
Spe~1ficati'ons' for rerro-grad~ 'ore ea'i.i 'fo~' a. minimum of 48 per C~llt 

manganese and 11'lIlaXi~ al1oftnc~' of; iron, 7 per cent, 'ellic&., 8 pST 

cent. phoepho~.l5~"o.15 per cent; alumi~, 5 per ce~tj zi~c;'l per cent, 

and low in copper, lead and barium. The ore should be' in lump, sinter 

or briquette form. The nodules of Porc~plne koa1tain area are obviously 

much too law inffian~neee and too 'high 1'1'1 'iron and 'oth'er it.:purities to 

be marketable. The nodules ot the bo~th·~kota deposits whict. ';e' 

apPllt"ently s:ilnll~r, both chemically and physlca.Lly, to tt,ose clceurrfng" 
.' • ...'1- >.?., 

l ' 
!~' 

r:llIln' Ii Lid]; 'finr. rJ'nliolli lillUJ.tOt n H iU &nil.LlHUllllidliiL d 1 Ib SblilJll: I;' Or # 
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" at forcu~ine mountain have been subjected to laboratory teete ana eeveral 

method. ot bweticlaUon have been tried out with a certain degre4! of 

succe.s. A pilot plant 18 now under conatruction a't Chamberle.in, &outt.. " 

Dakota tor the purpose of experimental cOlllllerclal-scale production. ; t~ 

Gries and Rothrockl , in the oonclusion to their report, 

state that a very ~ten.ive deposit of low·grade manganese ore h~s been 

ehoft to exist in the lower ~issouri valley in Douth Dakota; that, in 

spite or the low grade, and with expert mining and beneficiation Llong 

with good business mLnage~ent, the deposit could be mcde to produce 

~, ~ ·lIui.nganeae on r. le.rgeecale. Thi$ conclusion is of interest with reE,Lrd 

to t~.,Manitoba occurrenCeS i~ view of the similarity between the 

deposits at ~e two l~ce.litiee. ~vena.6uming the as yet unproven 

large extent of the ~itoba occurrences, an equally attractive picture . -. " ... ~ 

: ' ccumcrt ju8'tlfilkbly 'be, Jlainted far their future. The kanitoba. "ores· 

are lower in grade ~d ~lning and transportation costs would no doubt 

be higher ~han at.th~ oouth Dakota loc&l~ty. Nsvertheless further 

investigation of the d~posits is justified in order to determine their 

commercial possibilities Which cannot be properly evaluated at the 

present time. 

It would appear that the successful production of manganese 

tram the manganiferou, shale borizons in Manitoba would aepend, among 

others, on the follov/ing conditionsl 

• .. .... ojO' .' , .......... , , 
1. Gries, J.E. and rtothrock, £.~ •• op. eit., p. 95. 
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(1) The blocking out of a .ra4e of ore comparable or 

supedol' to the Chamberlain type ot' material. 

(I) The obtaining of tranB~tation and power tacilit! •• 

.qually a. favorahle ae thoee existing in the Oae. of the bouth Dakota 

deposit •• 

(3) The delimiting or area. tor mining operation ,:here 

the .mount or surfaee cover above the manganese zone would not be pro-

hihitive, and 

(4) The perfecting of a proceslI ot extraotion oapable ot 

offering a reasonable degree of assurance of economic success • 

• J 

, 

• 




