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CEAPTER I.
TNrRODUCBIOÑ.

Statenent of Pnoblen,&nð Otrt.lfne of TVork.

l[bl].e aeEt stlng vltb the mapplng of the

Ordovtelau la lilaal.to,Þa for tbe Manttoba Depantneat of

tÍ!.aee and, Natunail Beeoureesr ltÍaee Braneh¡ ôunlng tbe

sur@elp of 1951r the rrlter hadt the'oPpontr¡atty to seleet

a Masten of' Elelenee'Problem.

Several lntereet'tBg pberloneaa' not :prevtouel¡

knor¡t-r [ere obgerverit Ln the'baEa]. ,eanct antl shale fornatf'on

of the Orðovielan. lhough a paileontotrogûe re¡rort oa the

Wtnal¡leg bað þeen reeentily esr¡pleted, |t sae euggeetedl

to the wrlter that a ritetalledt setiltnentologic aael etraùl-

gna¡rhle etudly of thc tfae|Beg formatlon souldl oonet!.tute

aa lntereetlag anô ehall'oaglag. etucly.

after. eoaEtderlag sevel¡al. toplesr the rrlter
tteeldleel that beeauee he baet aeef,stecl lu the: napplng of

tbe WlnnlBeg (OndovLelan), hla flelcl knorledlge wouLcl aLð

la a labonatory lnvestfgati.on of thls foruatl'oa.

It rae

pneeeat the ronh

tbeel.s entltledl'

ltormat!,on. Ú

cleetdled to exanÛae' thle formatlon

ðone wl.th tbe reeulta obtalaedl la
il.A Regi.onal. Stutly of, tbe Wtrnnlpeg

anel

a



Ia the earLSrr fsll. @f 195f , the inveeülga'ttoa

lnoludled ontry the area of llant toe-a¡ Eouth anË. reEt of the

Pneeamb¡rlan Oä{.eId. tr¿ter eufflelent' Eu-þ,eurfaee. andl' out-

erop tnformatioa naE,avaùlable to tbe r'rtter, enabl.lng the

Lneluetoa of a ouob langer area.' la the'etr¡dly.

fhe Iturt,ose of thíe 'rcgi,ona!' etuêy ls to
eetabLleh poEelbl.y tbe eource (s?), d,epoeltlonal envinon-

mea.ts, aneatr ðlstrtbutton, andl dllffereaeeg''tn ltrthology of

the Htnnlpeg formation¡ AÄcltrtlono to extetLng faunal llete'

ege rof' the Wlnslgeg,, aa,ð, eonrelatlone are laelerilecl la thls

pap€!r

Maay ôlfferent Laboratory teehnlques çGre applLeù

ln the eeareh fon Boesl:þle ooltlttsne to a probLem'of thle

aatune. üednanteal ct6v,tag, texturail aaalyeLgr heav:lr

mlner.al. seperatloa ar¡ril ldtentlftcatloa, thlu"eeetloß exeul,aa-

tlon, l-ray dllf,fraeti,on x¡orêen photog aBhe¡ !'eeeatly

develo!¡edl mappLng teebntque3r fsselL etudy, laeoluble

reelttue' prepa¡patloa and, exani,nati,oa, ancl a' ta*orough searoh

i,ato the lltenature eoaEtltute the çork completeð and'

r.eported sn. la thta ¡rêBea¡ TaÞl,eer üapsr ff,g¡rnee'anrt pl'atee

a1le tneorporatedl to el,uclcl.ate'polatÊ' of laterêBtr

¿.

HlstotT of Prevlous Uork.

p.ltq)i aeeoøIraaledt Slr ¡Ioha Fraaklln otr aD expedlttloa ts

t EtÀe' eouplete referetlcêg' are' ilf.Etedl

bibllognaPhy.

alpbaÞetleal'IY la the



the Aretle Sea, andl earouôe they stoppeô at nany outenoBo oa

Iake ltllaalPego Some

shale þede nos knoçn

Ageol,oglealEurveyofthe'veeteoastoflgke
Uûnatpeg ÍaE maele byHf.nil 1n L858 '(Wll'teavee lg00r P'150)' Ee

stated, hFlne ,e]rlrosuFes of the Ghazy fornatloB a're ealal to

oceur oa Pn¡¡k lE}aact anô al,oag the reet esaet nonth of 'Btg

GrlactEtsne Polnt aE fa¡,aF. Gathead''b

In 1878-79, Bell of tbe Geologtcal Sunvey of Gaaaela

,la a report oa the ohr¡rehttrI anÉt Netrsoa Rlvene obeerveð a

eend'Etoae (Ortov.1e1aa) ove:,oLylag the Preeambrlan aloag the

Pontage'Ohute raptd.s oa the Churchtll Rlver'

In the years 1889-90 a¡¡dl 1891I a tiletalled' geologleal

exan!.aatlon of the reet shoree'of l-ske ilLnnlpog waE macle by

îyrnellanetDowllagoftbeGeologlca]'SurveyofGanada.
fynnel.l (1889) remankeGl, Ëthat eo far r¡o fosslls of any kf'ndl

have been dleteetedl ln the'sanctetoneE whleb are guI'poeecl to þe

referr.aþle to the obazy (st. Peters) fonsatl'on'É Dowl'tng (1s95)

subellvlGledt tbe lfflnnlpeg eanctetoae aadl mottlect llmestoneE¡ he

plaeeô the sancletones of lbr¡k lelanél anG[ Deer lelaacls beiLor

the trlowe¡p nottledl Llneetoseg'.r He aamecl' theEe arenaeeollB

roekE the owlnn!.peg Sandletolleg¡n Eorli'ng aodl''lyrneLL fron 1885

to 190O mappetL the nortbera'fn!'age of the Paf'eozo1e outerope

frsE, eou,tb of Inke AthEþaEka to lake TÍtDnlPeg' The¡r rËtetectetl

sf
aa

theae etçftoauree Eere ' the eancl and'

tflnnlPeg foraatlsn.

3



a sa,afls.toac' e@ntetal,ag OrdloYtelaa fosellE ove¡lyi,ng' thc

Freeanbrlan aù Oo¡nssæantl Refcl; Sturgeon, @lanberryr $Xtsga-

houee¡ ancl flek¡reko lÊkeg.

t.F. Wntght ( L9221 çblle, geo!'ogf eall'y mepptng

ssutheastern llanltoÞa, pJ.aoeô the TÍlantpeg eaadstoao 'as

early Orlitoglclaa or poee[bly egtrlval.ent to tbc" Fotsðgts

sanctEüoac ef 'Ganbnf.an age la the $t. Iawrenee saê Ottara

Valleye.

Delnry (lget+) ln a geoLogLea!. gurvey of Oaaadla

sunnany Beportr êeeori.Þecl, basa.l. sanclgtones of, orclovloLaa age
l

f¡rom Deeehambaul.t Xake'.

Ia 1925 xÍa.l.l'ace çroüe. â; pspa? êese'ff'b.ing, geol.ogf.oa]'

foraatloas ef 'üanl.toba. se laeludeÊ: a'þrl'ef 'GlescrLptlon of
i:''tb" fsgel,le ancl, llthology fn tbe'WLnatrpeg 'formatfon ancl

meatf,oaodt the' sorreLaütrone'ç!.th' the Bl'aek' Rtver' (n!'tl-

Or.€ovi.eiaa), antl the Oambrlan'Ûtieh'harit been maele by ear]'ler

rgrkerE.

k

Íø L926 6ole' anð He![Bhoa

undcrltlng the Wlnntrpeg saneletone'"
!_,

.Pt¡ßk lelandlo

ì:

I

ras EsÉle

t

.A

by

beavy nùnera!. etudy of the Wf'nalpeg'sandtstone

Wallaee'aaÉl üe0artaey la 1928'

workeËt oa the oIaY rllepsefta

on the northeaet slcle of



VÍrlght ts L932 laYestlgete{l the' elay unclerlylng

the Wlaatpeg sanêE on Puak trs,Iaadl.

Ia 191*9 Kern ueedl the name ' {anlpeg formattoa when

nef,ernfng to the WtnalBeg Eaadstonee.

Ia 1951-52 Nel,.soa.'of tb-e,'Gleologleal $urvey of

Oaaaêa maôe a êetat:Lecl Ltthologi.o anel palesa o]-ogl'e

tnvestigatlon of the baeal oancls', of the Ordtovf.eLan t'u the

Hud.ssaf e BaY EorLar¡ril.

In, 19ã1 taoaule¡r (Manueenfpt) madle a etr"attgraPble

eleüaiLeel. pal,eontologfe stuêy of the lfXaaipeg. taeauiley

L€lth (fg¡l) eetabllebed tbe Wlnnfpeg aB a fornat!.on'
and

andL

Aoþorl,edl'geonte

The r¡lÈe,D vl.ehee ts a,ek¡¡owled,ge wlth üaay thanke

tbe suggestlon of, thts pnoblem¡ the helpful' erlttoLEms and'

gonerous opla-trone renêenecl' by A. D'¡ Balllte of the llantrtoÞa

Departne¡¡t.of Slnee, and Na'tqnal' BeEeurces, ütaee Bnaneh'

For saaetlontng,tbe stuôy¡ the Bany eoaetructlve

orftleleme a-Eê lêcae, aad.. the patlent aesl'stanee |n the

preparatlon of th1o,'&i.Eeertatlon, the çnlter w!'shes'to extr'resg

hlE lnelebted,neee'to Profeeeor E. I. I€lth of the UaXveralty

of Manltoþar

,



fs Doeton W. O. Kupseb of the $aslratcheran

6eol.oglea-:1. Survey, anËl ts 9. iI. Seleon of the Qeol.oglcal

Survey of Oanada, for o¡llnloas¡ epeelnene, plrotognaphe anel

thelr val.uabl,e' tlme, the ç'rf.tel' lE extreroely gnatefulo

Fo:r perml,EEton to examtne hle maauserlpt entltledl
trThe Str.atlgrapby of the Ïltnai.peg fonaatlon, É the srlten ls
grateful to @. TÍ. MaeauleY.

many thanks are nenrile'neê the Staff of tbe

$eology Depantment of The Univenstty sf HanlÈoþa for thelr

eo-openatlon aadl belpfel ad.vLeeo

. o Mr. ID. F. lowee.of the T{or.tb Ðakota oeoLogleal.

survey, gratttuôe le erlrreaÊÊel for hls,provltillag nueb

valluable suþeurfaoe trnformatlon.

Gratltude le expreeseGt to Hre. t. B. Beg andl Mr.

R.A.C. Browa of the ![ani.toba Department of üfiLaee'andl

Natuna'l ReEounoes, tÍlnee Eraaeb fon thetr aselEtanee'rlth

the etratlgnaphle andl palcontologlc !.nformat1oa.

For the nr¡merous ancl ea¡'efully prepared' thLn

aeettons glnoene thaaka are offereel üro K. lIe lTlleoa sf The

Untverelty of Hani.toba.

6



tn. 0. Ii. Baker of the south Ðakota Geologloal

Survey graelollsly rencleredt LnfornatLog oa the St. Peter

an¿t Wtnatpeg formatloRs.

sr- v. D¡ Golo.leugþ I,e-rEi.ttedt the reProê¡retLoa

of Flgere 1O¡

rhe r'lllter çlgheE to' aek¡¡ow,tr,edlge thankE tg tn.

ü. Ð. Orer of, the'Cali.fonsla fttandlartl 'Oompany, ![r¡ lïart

Glneea I?.e Ehe r6¡¡crlal. o!tr trln[tedt, glre thefl O11

@ou¡lany, lbe soeor¡y vaeuun Exgloratloa @oupaay, Ehe

å,lbeneanOllOon¡raB¡rrfhePhllllpaPetroleunOou¡lanyandl

tbe llaattoba Department of ffi.neE aad ]Iatural' Reeoureest

tlnee Braneh, fon thel¡r klnril pernleeloa alloÍlng the

exanlaatloa of logEr saøples ancl eoneso

T



CEAHflER. II
EXTENT AIÛD ÉIfgoLoGY oF THE WrNl{trFts@ FORMATtrO¡I'

AJID SOME ASSOOIATED EEÐg.

ri{ÎRoÐuorroN.

lhe l'l¡¡atpeg forqatloa outerol¡8 oa Eeelar Punkt

Blaok, Deer ancl lrtÊtle Deer Islancls sn l¿ke lltanlpeg,

$aaltoba¡ It !e ex¡roeed, alsø at VletorLa Beaeh (only

loreet raten level), and. ou th6 rest shone of Lake !{lnnlpeg,

la a¡t aLsoet eont!.nuous band, fron l¡lttle Grlnêetoae Pol'nt

aorth to Ltneetorae Cave Polnt. (Uap ÏI).

a baeaL eandlstone of the ordlsvfolan g'hlch rnny be

lj[tnnfpeg fsrmatlon, ollterqla at Eesebanbault anel Antsk l¿kee

!n gaekatehevan, Granbenny, Pontage, Sfnonbouso f,aket

Wekusko trake, lülnago Rlver, andl along the €hr¡nohllI aatt

Knlfe RivenE ln the Eud,eoa Bay l¡orlanel, Manltoþa. (Ua¡r VI).

Fnomtheexamlnatlonofeuþsurfaoed,atathe

rrlter extenelE the cttetrlbutlon of the trlaalpeg over central

anel southera Saekatehoüanr'the eastelra sld.e of, tontanar all

of, , Norta.- Dakota, ancl eentral ancl Eouthreet' lÍanLtoba'

It aaY PoeeitblY oeeun ln

al,ong the aorthenn outenstl frt'nge

Hanltoþa aað SaskatoheÍanr a¡Ël ln

tbe HuGteon BaY toulaaGlt

of the Pal'eozolee f.n

northreet gouth Dakotao



üIfHOLoeY

j

Fle1lil ðata eoll,ecteel by, the s¡rlt€Irr Perseaal

eomunX@atf.oas, anct varf gSs- p-]Puehecl reporte provl'ôe
.,"-)r,: '

ô1¡fflelent ðata tqt"-e1earff 
'!.ndtleateWthe geaera:L ebaraeter

. --ìl__".-...__

of the Wlaalpeg fornattonr Seíeral ltthologtre sel'} loger

aadl nÊaeurçeê out:erop seetloas of thtE formattoa are here-

irt¡"poêÊêDt€do lae}dted !n tbte chapte? are the l'lthologles

of -ôo6e be(le aesoclatedl wÍtb the Wlnnlpeg f,ormattoa'

SOUTH DåKOIA

several rê118 ln Northweet' sou'tb Datsota Fay Goh-

taln the IU nnipeg f;s¡rma.tl.one lbe eo$elatf'os andl elef[nltc

plaoeneat sf these Þedle'tre' êesenlbedt ln Gbapter VII' lheee

çe,ll.s are ltetert'by eouDtf,eg¡ trlthologf e loge are eoplecl

fron tbe soutb Datsota êeo,Log!.caL survey'Roport of

Inveetlgatloas 65, 1949.

9

lao-lc llfr page lJþrt showe seLI ataÞers, nanest loeatloast

elevatlone ancl Eoureets' of lnformatlono



BUIÎE OOIn[Tr

Seyler-Ganl A,aele¡rsou I{o. 1.
gectton L2, forrashüt Ir Range 5 eaato
ßleçatl-op 2887.

Interval Eeeo¡PiPtlon

Ilbltevsocl?

5280 frentou? Or"'ilovlelaa?

5r1O l,lmestone ltght btnown, fl,ae El¡ga'ry sl'l'ty.

53Lg-533O lraaeltlon to Blaek Rtrven, llry stlt' falntly
$Dê€Dr

5r5g-54aa Blaok Rlven. lfietabeatonlter ta].eose¡_ $rêâBJf¡
flaky, g¡reea rltb eoall pantleles sf blaek
dletnitai pboephate. Slakeg' greatly lnto thln
flakes.

5r+oo-5hr+o ih"T:å3:,:'å*il3ii¿ :lffi"ååitå"å"å"ËË'"
aaroae'lte änA pyrlte eeaaent, taterbedêeð at
toP slth green netabentonlte.

5l+l$o-555r sandstoae, a llttle Goaraer gralaed', aagE1ant
d,eep plnk.

55LO-557g Deadlroodt Eancletoae rntb Gletrltal glaueonlte'
l,lght greear IlmY.

LO

H.ABDIHE EOUNTÏ

Intenval

gtate RoYaltY Petroleun
sE Vhr NB V4¡ Seatlon

7'l2O-7730

Des'erlBtlon

r¡lflnltevooelã

slddtle onrilovlef.aa - elarts grey Ltnestoae, very
iG; to neèLum-eryetalllne. Goatafne oldest
Imora flEÞ geatr'ee' anËl H'i'rilê]-e OrGlovlelan
Graptolltee.

Deeorab - Plattevl'lle ehale, tl?lk þlue-grey'
gracllag clown lnto greea ehlorltle Þaoat
itueEtõne, mai eonlafa snaL.l' ehent pebblee
aaril ftae Eantl gralne.

773o-77ì+a

0em¡lan¡rr No.
35, f omoehlB

f,..
r8 N.Raage I Eo



I

7740-77W

7,78L-778'

778L-778'

77a5-782O

78aA-7go3

L1

$hale, ohlorltle, bentonltler gneen-rltb
eeattå¡redl sma1,l, duartz gnalna aad þlack phosphate
gnatae EoEe notrLeã ancl rounctedl andl ftne pebble
eLze.

Sone g¡reen elltEtone.

,€lreen sbale; has ,Eøne eaad,stone, rbLter ftae to
meellum, eubrosndl to eubaagulan.

Green ehale, d,arker green SPeVr eoße saneelstone,
rbl,te eoarce aagul'Fro

gt. Pe.ten, (IroEen Orûovtetant) g¿¡cl'q!@a€¡ -@P€âE¡
po.o¡ntry oenénteclr Porous gralner' neôlunr'to
ãoa3ãã, angu1an- euUaaguLãn, part,fy qçqqyetalllzedl.
satrtraied, itta ltgbt ieLlos' oi.l at 78?9:
eng"Lãr Br* ielaãpar- f,ragnente fnon 7876 d'oça'

Arkoee.79a3'79s9

Interval

fionthern Oratlnaace, Gorponatlon Ea¡dtlag Eehool landl Well'
dããflon r' rowashtp ü H. Range I Eo

?760-7890

?890-?895

7895-7945

Ðeeerlptten

llhltewooel?

Dolonfte ôenee, epotted, B1*l flne rlronbg'

Bnaeblopoê.

$bale, dlerk Ëlneo].n greenr uaetuou'qr- flaFV
ããa-ãérlátà,rv, rLlh eose gnantz aaril bl'aer
Bhoepbatc' gralne (Deoonah) .

Sb,a1e, greea anel purl¡ler Eoüe 7962 ls ehale,
.aCrr ãrãen, oamritrã, u"':'iråff?Ëåå:Tg3ä:u."t.
(nãrãaãE-coãBreEeue):. 9oI9 rtrh tbln'ehale, dark grey slltetonlr.$reen gre{ I
shale leneeei-biack phosphaté aað san¿ gralne

"l- 1gøS-7971'tre neetrtun' gllei bentoni'teo

79A5-7989

t Bhe Êt. Peto'r le regarôed[

Iroçen O¡€ovlelano

aE' H,leùritle' Ondoüief.an anel ¡¡ot



7980-8000

The follori.ng retr],e ta aonthreet south Dakota are

thought to eoatala the Wtnnipeg forrmatl'on but tbey ane not

deeerLbed la rËletatl. I{anee; troeat!.one, anê elevatlone of

these we1le are gLvea.

g.ü. Peten san€lE.ton€¡ ptilr6' whLter necll'um to
€oâpo€,, g¡ratneô,¡ eubnorradeGl ealleite eementt
eteherit. gratnsr ln part neoryetalli,zeô.

ilteffig cogNrY

Ple¡lre A,f.r?ort'WeI'L.
Sàetloa 55; foçaebtP Ir1 N.t
Elevaüløn ¡.708.

T,AUIRE}T6E.COUNTT

Fr J.. Üeller We't'88ârl'S'o¡ 1'
9ãettea 5O, fownebtl¡ 7 N.r Raage
Elevatlæ 5680.

PERKtrT{g 'EOUSBY

thcl . Itome Fo. l. - , '

fisrth Eaet U4, gE i V4' lownshlP

L2

$unmeqy of thc tltho[ory of Poe6tble Wi'a¡stpeg formati.oa ln
Sor¡tb Dakota.

ll
';.i .'-:.,' ì'

Uneter" the' WÏ¡ltesoodl dtolonlte la northreetern Sglrtb

Dakota lle sandtetsne andlrehal.e becle whleb are posstbly

eonneLatlve vLth the WlnniPeg'fonmattono fhc thale rangeg

from zero to nlaety feet ln thteknees, has a greea to gneylch

eo].or, !.e fleei.le, sxrllnteryr wary beatoaltle andl ehlorltlet

tt eoatalns blaek shlny phoøphate aod,uLee, eand' gralr'la, Bynlte

EOT'NTY

Pbll1lpe Fetnoleun ConPanY,
Seetloa 36r llonaehi'P 5 N.,

Range 79 W.

¿+5.

80U,., Bange l,ffit
Sectlæ 13o

State Selrool l¡anê No.l.
Raage 21 ß.



anÄ BmåIl foesll.e¡ UaGterlylng the shaLe there 1s tventy to
thlrty feet of whlte to eream, po?oÌte, fri.able, re,L1 nound.ed

to guba¡.¡gular¡ ned.lun gnafaed,, we¡Ll, lorted, sometlmec

petroltfêroua ts¡rd,stone. Plnk, aagulan, eoapss gJ.auemltle¡

arkoEûe aad quartaitle aaad,etsne ane at the þase ot'the
førratloa¡

roNEAnå,

faterval
863o

9a9o

9185

1OrO15

10, o18

hre O1L 6m¡laay $tatc No. 1.
Seetloa T6. Townehlp 2 N.. Raase 51 E.

l

DeeerLpttsn

IYllltewoocl.

trlanlpeg

Dead,wsotl

Fneeanb¡rlan

lotal Depttl

L3

Iaterval
883o-9¿l5o

Oarternt E Sonthenn Paolfle No. 1.
8t Vlr. SE Vlr. Seetloa 19. fgsashlp h 1S.. Raage 6? E.

Deserlptlon

Iaterbeêêted, green eaarity ehalor eaaôy ehaþ
llmes-toae, anGl saadlstone rltb thc pereentage
of sand,etoae l,neneaei.ng torardl the baEeo



SASK.ATOHETTAN

SpÞaurfggp:

She1l Bi.g lfiuê{ty lake
&eGL. 7tî, Seetf,oa 12t
E].eveti.sn 2.62Ar G

Iaterval

9705-97L0

Þesenlptt oa

Irlmestone, buff'to greylsh bnowa, m!.cro-
eryetall,i.ner d,olouftle, few eeettereê mlero-Yugs,
traee of grey oltague, ehert'r ellghtl,y slltyr
E1lgbt i.atenbedtd,lngr SFeJfr flne to nediumr gnalned,
quantzf.tle sanËlstoner êolon!.tlcr no vlElble
poroeltyr Bo shows.

WinniBeg.

Dolonlter Breg to greylEh bnowa, f!.ue to mi.eno-
er-':fe,tatrLl,ne'r oaileaneøug,: la pa'rtt êllghtly' ef ltyt
ao vlEtÞl.e X¡oroElt¡¡r Do thotls¡ seattereGt nounôeËl
gnartz gnalae'r large, ancl emalltr, Etrfght taten-
beelêtng grey d.enae¡ etrtght].y efl,ty dlolomlte.

DoJ'sntter 88 above wlth lnterbedlded, gney flne-
grafnerit quantztt'lo Eaad'etone; tlghtr no vlel.ble
porosityr B@ shows, slightly êolsnttl'o la Bart
fes eeatte¡reê' largç' fros,tecl nounêled qeantz gnalne'

Dolomlte, buff to buff Breyr flne to mlcro-
eryetalLlne, fes eoa,tteredl quartz gnatns' embedd,eilt
sllght lnterbedlðtng grey flne to meri[lum graf'neêt
quantzltl,e eandlstoner. grey ln eololrr fafnþ tlghtt
no vlslble x¡oroaltyr no shows.

Aa above w.f.th laterbedlËleel buff tanr crystall'lne to
dense illmestone, dlolomt tler no vlsl-Ð*le' po¡rosltgr
ao Ehogg.

flar¡detoae¡ grey to whlte, flne to very flne gnaLleclt
quantzttle, -r'lth eeatteredl lange round'edlr frosteel
quartz grâlae¡ very pyritio ln Bartr well eorteð
fn f¡artr ao vlslþIe poroelty, ao showsr _muoh
dolõnf.tä aee@Go (eavlae ?) buff 'bnorn, flae to
nf.ers-gueroge, stl.ty Ln part, rltb a f,ew seattered
lange quantz gnalas¡ sLtght lnter-bedtcttng green
el]'ty ehale.

Ae above¡ wl.th E1lght lnterÞeËryf.ng Þuff -to brownt
nlero-oríetaLltse ]'lnestoae, el.leþtly el1ty and
d.sLomltler ne vf,slble poroôlty'r no sbsws.

97r.O-9715

No. 1.
Towasblp

91L5-9724

3t Baage 21rW. Zndl.Men.
fotal Deoth 10.2T8t

972o-9725

Ur

9725-9733

9753-9750

975a-9755



9755-9774
15

$aaclstone, whi.te to grey to Þrown la pant¡ ff.ne
to nedlum:to eoa¡Pge grai,aedr rell. sorted. in parü,
sllleeous matrlx, eeattereð large sub-rouaded,
froEtecl q¡rartìz grai.a8r falrl.y pynttie,in pantr
no vlsLble Borosltsr no ehowe, much of the above
clolomf,te aad. reå eba,Le sssoco (eaving ?).
Saad,stoae, gr6y to buff bnowa, to ttgbt buff,
flne to medltum, to eoa.roe gna'lned, *lth's,eattenedl
lange Bub-¡e¡sdedl, fnoeteè qaartz gnalne,, eandstone
ts verv ellleeous la Bert¡ no vtetble ponosltïr
no showsrfalrly pynltlc, eltghtly glaueonltle at
9780t lntenbed.dted. gneen watry looklng ehale, (mueh
dolomlte aael ehale eav-lags.)

Sanelstoae, grey to llght buff, flae to medl,lr¡¡a to
coarÊe gralneel ¡rl.th eeatterecl large eub-roundled,
fnoste€l quantz gnaine, elIleeoue,'äo vtslble
Borosltyr a@ ehowEr a:f,ew eeatteredl tl¡tn
lamtaatlone of bno¡vp' angtllaoeor¡s matenLal,, pynltle,
lnterbedlcleGl clark g!¡eea,,ûar¡r pynl-tle,Ehale.

Saadstone, white to g éy, ftne to mecllun gral,necl,
well eorted. ln part, wlth seatterect lange roundecl
fnoEteð quartz g,nala-s, angtllaaeo.uq rsatnixr very
quantzltle, scatterect' ti¡aeeg o.f 'ellgbt poroetty,
ao Ehowe, pyrltl,e, latere-eêôed, clark greear rasrt
pyrltle ehal.er wttb seatte¡reè eúbecldled, quantz
gralneo 

.' 
,

Sanctetone, whtte to grey to buff bnown¡ flne to
medlgn to eeanee gral,ned sftä seaüüerecl ilar.ge,
nouacleGl, froEted quartz gralner:, gfl,leeous la part.
haóeE sf s1fght po¡roEi.ttr ao' sbôwo, pynltlot
laterbedtdted. dark greeÞr Þynlttcr waxy-looklng
ehale, slth embeddect quartz gnalns. (Shale appgare
to have seatterecl btraok qieno-foestle ernbedtrdeü.)

Sandetone, ¡rhlte to gney to buff Ereyr mectlum to
ooarse grafnedl¡ w,lth'geaittene€L i[]¡gs frosteê¡
nor¡nd[ed,,, greantz gratnsr'aiglillaeê@ua n¡atrlxt
frlabl.e fa .part. fo itstþle ponoeltÍr ao shors¡
ver5r pynttie,la Bart. ' " . .,,.,,,, 

,

Sandstone¡ llght buf,f Ëo whlte¡ vGr$ ftne gnalnect,
no vlslbtre ponosityr ao ehows, few seattened. large
nour¡deê froetecl quantz gnalns¡ pyr'ltle.

Sand,etone, grey wlth greegleh tlage ln part' very
fñã-tó rínã' gialaeür-slüelfled' l'n pant¡ tlo
vlElble ponosityr tlo ehowlr Yery glauconltl"t- 

-

;ñçiãr" ãfréñi- ia{erueetctlägr gleen, waxv looklnsr
glaueoattieshal'eo ,: .

9Tlt+-98oo

9800-9810

9810-9860

g86o-9885

98815-99r3

99L3-99L6

99L6-9922



9922-9960

L6

fleatatlve eau¡lle .top. Cambrlaa 99ü6r (-læA, )
$andstoae, vätr,te to gfey, very ftne to-flne
gralaedl, elllelftecl ln part. !Io'rieibl'e
ponoeltyr ao sþowg¡ Ve'ry glaueoaltle, pyrltlc,
a¡rpeare,,very, e,L. dolontrt,f.,e, tra parËo Sllght
lat'e¡rbeêdtLag ,dlark green rary ]ookiag ehaLcr
Traee of lnterbeGldleê dark Ba,roon ehaLe at 9935r.

Intenval
gg9g-gBBO

Eatoal,a SIo. l.
Led,. 4r SeetLon 52, Torneh'Ûp 26, Range 21 lf.Srdt¡ ì[ôr.
Elevatlon 22OO.

DeeeriBtloa

ttneetoae -. clolomlttc - llght buff, to ¡l1nk,
ell.ghtly suerosle 58hO - þ8þO.

fllanlpee?

Bancleto¡e -¡ glatreonitlô (t+W).'' 'Cihale - Eâady
brow4 ßØ).- I"lueetoae - dolomltte ag absveßV"'1.'- ' '

Saadetonê - âB,above¡ Þut wttb laoneaelng
aeounts of gney green'ish and. come red ehale and,
dl,eeneas!"ng amotrnts of llmegtone.

Shal-e - grey ßØr. Sandstone - glaueonltle
(18ø). Traoe 

-@f" 
mauye ebal,ee 5990:-61+00.

SbaLe - gpêV þ t, " 'Traoe'ef'' ôoXoùLtt e l,lmeEtone
anê glaueonltle eanclston

thatr'e - green grey and. mauv=",(lg@É)rt e*¡tta G¡llfo

''
Shatre - greea g¡ley anel' raauYe,ae'''aÞøYe(90ø.)
sandl.stoaã,.-, glãueônltle ( 10É) .

thal.e - green, grey aad,mauve(I00ø).

5880-5890

589o-5980

598o-6dro

6@101627O

6z7o-693o

6sls-6¡gs

6550-66os



Interval

Euclaoar s

231+3.9

Bay Otl aadl
Seetloa 52t

Deeorlptfon of Coree

@-
I¡lght green to ðark gree¡r claystoae. Inclunateê
neètusr-gnalseê frosteGl, q¡uartz 3êRê¡ eolor ðue
to el.aystone'tsatrlar gqartz gralne ane oollorle'es.
Small âmosnt of,-mauve'wfth aþove Sreeß elaystone.
thene Le a one tralf -lneh beel of eleaa gralned'
fnosted, quantz eand at top of the above two feet
foun lnehes.

Indunated, meêlum gralned' frostedl guantz eaadl.
Colsr üuc to elayetoae raatrtrx ag above, falr
latergnaaular psrosfty. fhls eore had a
ElJgUãly braokfah rater taete and' sllght H2S
odlon and, ls veny tret. tbere ls eoue
pyrobLtunen fo1troulng Þounclarles of pslat of
iáe eaneletoae,'whf,eh glves the,eo99 a nottl'edl
effeqt. Exeept rhére àbove" nottl,tag le apI¡anentt
the saadetoae- le very flnel]r vavy and lnnegularly
bed,dleô.

#12 Reeovery 16.5r.

Da.rts greyleh greenr medfnn grai.aeü quartz eand'
as atõve. p¿ntty' ñodu1-ar, f.nêura'tedl' geaera'lly-
wlth falr lntenglanulan pônoelty.. 9l-lght1y HeS
odon. Bracklsh-to taste¡ velry wetr shorg
generatLy a notttreél effeeü rilue to py,robltumen
lonmnng a eove? over lrnegulan shapes of the
sanctEtõne aad, theee ln tunn betng Eur.rouaèedl Þy
flaer ptreoes'rhtroh nay aIEo be pynsÞltunea
etaÍaecl.

Geae,retrly purple w.trth mlnor llght gneea-!r1cT-o-
àooptc eóforea saadgtone. -tiersseo!¡teaIly the
iaaãstone Ls medl!'u¡a:,graf.neGt ts flne-gralnedl.
insst'edl guartz.. Oo1sr1ess ltth g99d ponoelty
ãéããral¡.f: elts¡ttlv-!.udurate6l. l¡é¿t¡¡m gralneel
ãióéiea ägantã sa'nd', þraekieh. TÍet negllgtÞle
pyrotftumen'odor Auã-to gueÞraeho la qì¡dl' fhe
ãirsr.nal eox'or la6' ellghtIy greealsb êue ts
niáüte anountE of tlght green angfllaeeouE
naCànlaf. Note: Blãeulte sf oore sbow the
8""p1é àlrebnacho eolon lnvaritlng fnoa the sut-
Ëiáã; fre i.nsldle llgbt green very naebeel up
ãa"A-.E-áUove and1 soãe ll*bt green angl11ae6ou6
sanclstoae ae-atõre-proUatiy rãpreseats 2.5r of
ãaadl"stoae la aþove ll.Or.

7.9

6ae 0æpaa¡ilt
Torcaehlp ¿l7r

Gnoa,ltü ltfo.
Range 17 W.

2355-95

10.4

u
I.
2nd Mên.

5

4.O

2.L



2395-2/¡+s@

18

#13 ReeoverV 4.ht

tÍeèlum gralaed,'ts eoanse graLaeð froated rot¡¡ncled
quartz Eanôsüone. toderatelg lnüurale9:
Ge,ne.ral-l,y ulth very goodl poros,lt¡r and' thoee uoaes
ane ehoro by purple Euebnaelrs trnvaeloa. gone
llght green'zoaca' arre' fi.lletl u'lth a ltght green
argiltãeeous materlal aacl' have suf,fereð ao
lniaslon. Ml-eroEeol¡loaltry'tbe eore le pred'onfa-
ateLy pur¡¡le with l.igbt green banile,. yery ggod
ponoàlty¡- Bnaeklsh taster eftg-htly ealty ancl-Eftgut Hgg odon. fhe l,aet 5r are gtrongly GF@sB-
bedld,ecl.

#tl+ Reeovery 1l+r

One 1-V2n ctlse of tlark green nubbery shal'e on
tspr otherrtee'eore ls ae above, mgqlug gralnedlt
rouäêeè àadl' fro,eted[ qu.artz EaneGL. $ltght].y ln-
dluna.tedl¡ getr€rêl].y gooit porosl'tyr braekfshr ellght
IIoS odtor. Hlerseeoptea1ly quebnaeho pur-ple rlth
lTght greea eli.ghtly argl1laeeous Þancle through-
sut Etrongly cross-beclcled.

#L5 neeovery 7.8r

Contlnues aE above, 
- 
stnongt'q' e1oge-bgdlttec[

meêlum gna!.nerË|, to ôlear gnalaedl'froeted qtlartz
saad,stoãe. Co1ona green rherne el.ay fllleel andl,

guebnaeho ned Pofouao

#16 Becoveny 1..5 r

Coarse up to 3o Yery anguilan wblle to yellowr 
-ãi;án grärnea- quartâ frágneats ln aa lndlurateel

rãÃletãnt beril. - BedL ooarãe grea,Ined froated, guantz
Eand,etoae ned. eolon dlue to henatlteo

#L7 Reeønery I.5l
As above.

2l+OO-21+2L

242t-ro

2590-2594

2594-2596



Outenop¡__
Eesehambar¡lt Irake
Seetloa below aeasunedl b¡r En.

3,

2.

lhla þedd,ecl OrGtovlalan dl'olomite

"Afgll1agegUg SanctEtgne ....... o.....o roo........ 1t

tr'nlable, honizoatally beéld,eêr pure r-hlte guartz 
Ê.t

eaAC[ aaaa.aaa.a.a...t.t""ert'o"t""t"ott.. f'

Lake Lreve1

Amlek Lake
@e mtle south of fluetser Oreek ancl flfty-
ieet ,eaa-ù.of 'Anleb I¿alre roacl nea'r Fl1a FLont

1.

7J. .Arenaceous clo1omlte graGlfng to' ôo]'sni.ter Pa¡'e
reê to grey neÉl, nottlecl to gney oranget
flnetry õny-etattlne wl,tt¡ uneven fraeture su'r-
ãÀòe.- ta- ueae 5tt - 6ü the Élo].emtte nay' be
traeed, for nore-tbåa IOO yarGts aad ln plaeee
neaCheg 3Ol .Ò...4......"t"r""o""'rtt"o

Ooaeolldlateel Eanclstoae. Pãle æed't or?nge
ér- ièii"", Lowest laeh eontatnlog emall cJ'ay
pockets .o....o......... " t tt,: " "t " ' ot o ' o t o

Onaagy-br¡om (oehreom) c9rþ-o9a!e eenented
Sanôãione ln Þeôs oae fogt tblek ...o.o..o..o.

W.O. Kupseh on

2¡

1.

1g

strnnary of the Llthelogy of the tfilaalpeg fornatlon ln
Saskatchêwarlo

fhe Shel'I O11 Oom¡rany (pereoaail csumualeatlon)

plaoee the lorer eoEtact of the TÍi.r¡nlpeg formatlon at the

flnst appearanee of glaueonlte ln the wlnnlpeg saaêo Dno

W.Oo Kupeoh (pereonal estmtra!.eatton) plaees the losen ltmf't

of, the formatlos at the flrst appearanee of eoarB@t angul'ar

poorly sortecl guar:'tz, on glaueoaltle S¿Ddlo îhe foll'ogi'ng ls

3Or Ott

or 4rl

1r oll



20

a generallzeet eteoertptlon of the fTlantPeg formatlsa oc€llrr-

lng

lT.

3.

ln Saekatchewan:

Arenaeeoug 1r@B Etalaed' fosellfferouE
dlOtrOmltg . . . . . o . . o . . . . . . . . . o . . ' . t . . ' ' ' t ' t ' ' ö

rfeil. sorte€lr ronnêed,, froeteritr neê'lun
gralneêr pJfrtttfe'rous, whlüe to f¡roa stal¡r
õanitetoäe- áaa lnterbeárileËlr etark greenrsatry'
flsslJ.e¡ sBlÍateryr py-¡rltlfenoug shaLe .. o..

Ilhlte to rusty, frlabler well sontecl¡
norrneled., raeGti.r,u gralnetil clean qnartz
gaIld, ..r......4.4..aa.o..aaoatir! :""i?""

Angular, glauconitler eoarser poorl'y
' ssntecl sand,eten€o

2.

1.

UAI{ITOBA

Sllbsunface¡

Interval

]'o85-3O90

SOgo-3s95

@llfsrola Stanetard
Seetlon 5r fqwa

lot - 20r

DeaeriPtf'oa

Dolonlter pale yellowlEh onange' RoEe shale
fnagmeata.

Pale yellowÍ,eå oFeD$€' arenaeeouo Ëlolmlte'
Ro;ã'- úÀht ptnktsh-sley sanctstone. elgþt
õ;i'eoããã'tã-ôãn¡ sãeeá 'ç9w ehatr'e¡ small
iragFéntg of neê brona saadl'etoae.

Gneyehal.e,aomc.sanëlgtofte@overedlbyshlnlng
ursin ultufoiaoes Looki,ag naterlaL'

&lgbt gl"€êtr'shale anê sandetoRe'

Ae aÞsve'çttÏ¡ Bome nedt Ehale anê redctlah saaè-
gtoae.

Ierge aage'Lar I'tght gaeGn q¡uartz grafns ancl

Enall buff saarile'tsae.

Re([ ehaile, grey greea saatlEtone aaet reclclleh
Eanclstoae.

100f - 2251

3095-JlOO

51OO-t1O5

3].o9-3Lt5

3L35-31]+s

51þo;Jt4D

Oompan¡r, 'illfawanega No. iL.
18, Range 18r W.Pnln. Mer.

or - 50t



3rI+5-3L55

3L55-3L65

3L65-3200

2L

8111eeous1y @ementoê saaclstone, ver¡tr lnregulan
fraeture¡ BoB€ plnkl.eh quartz anel d.olomlteo
Sone etank gpey, g.reen ElrLlntery ehale

Llgbt greentreh gney, ealeareous gandlgtone.
Lltt1e clank grey ancl nedlcll.sb sþale.

Mostly Ell.loeoue yeLlow ts greyLsh onaage
sand,stone, some. eatreareoue, ll.ttle grey to gney
greea eha1e, fleell.e aaGl epllatery.
Oaleareoue yellowi.Eh el.ltotone, andl llttl.e
dark gr€y shale.

Caloaresuo yeillor.i,Eh etltatoaer- reddllsh ehale
nottlecl wttb gneenleh eba;le.

Sandletoaê, as above,, but eometlmea latenbandeô
wlth ôank grey shaile.

Sandst,oae aE aÞov"e þut, sose'{retr¡r red ðue to
Íron o¡iêe,. Irlttle reddl.ab and green EhaLe.
Bedlêfsh eolor''ðeereases to 3290o

3220-3235

1235.-t255

3255-326o

t26a:g29ø

IaterYaL

4290,-4295

4295+320

L+32O-t+325

I4¡erfal Madtel:lae,So'¡ 1.
ûaê. L6, Seetfon 18e Tormehlp 18, Range 29, W.Pntrn.Men.
Elevati.on 1697 K.B.

DeeertrptLoa

YelJ.orisb grey areaaeeoue Glolomfte clomlnanto
Rare redl Þnowa ûa$y ebatre.

Reê Þr.ora wa!ry sBllntery ehal.e.

Waryr spllate¡ey, green ehale wlth numerous ,pyrite
fragmea.te, erystals¡ aacl noclu¡Les. Some caleareoue
eenenteã, eaaôstone.

Mostly elark greea, sÞllnteryr varfirr flsslle shale.
Sone red, brorn,r rraxyr str)llntery El¡ale. RaEe
greeaf.sh Eand,stone.

Moetly cltrty Bneyr to yeLl.owlEh ora'nger sllÈy
Eand.stone. Sone green bLaekr and. reCldlah brown
shal.e.

As above, br¡t nr¡merous mecl,tr¡s elued. looee glrartz
gnalne.

Spllntery¡ wary¡ fleeile¡ Bynttlfe?ous gneea shalet
anel sll,ty, etlrty to greylsh rhlte sandleÊone. Rane
browa abaLeo

l+1:25-t+35O

t+35o+39o

¿t59o-l+4oo

l+h00-¿d+20



Wzo-t*35

t'û¡3i-t'!tJ9

Hostly greyieh ell.ty sar.d,s:toae. Sone gneea andl
Þrowa shale.

Elha3.e¡ greyleþ sanôetone, angul.an guartz, blo-
tlte, aaô graalte fnagmeatee

Intenval

760-770

770-790

Red Rlver O11r No. 2.
tsdl. 2, $eetLän 1¡ Towasb.lp 5r Range 1, W.PEtne. Mer.'
Elevatlon 795 G.t.

Deeerlptlon

Pale yelLowlsb areaaeeous dolomite.

Blue gneen, flssLle, watryr epli.nterl' ahele.
Abu¡rctaat pale ¡rel,low'i'sb: or.ange Eandlstone fr-ag-
meotE g'ith Botse looee quartz gralne. Soune bnowalsh
ghale.

Flae, rouacled, guantz sa'ncl', frosted aacl BltteËlr
abunritant grey gpeear anGl gney otrlver sBl'lat-eryr.
rary ehale. Sõne sandLetono @etseateê,by carbsuate
matrix.

MoetLy flae, nounclecl, guartø eand' wlth some necl
ancl gneen ghal.e"

Moetly. ollve shal.e, sone rn€ðe ,b-Iue green fteslle,
epllateryr wa¡qr' sbàlee-.' Iaeneaslag Yery flne
wLlte, qnartzi saaril to 9l¡0.

Ac absve, Þut'noetly flae rsr¡¡¡êed, whlte qreartz
sand,.

As above, Plue granlte fragmeats.

790-86a

860-goo

900-gho

9¡+0-95O

95ø-952

22



Interval
L25O-1280

1280-1290

L29O-129t+

Hart Gneea Wake\r No. l.
ls€[. L3t $eetlon 28, Townehlp lb Raage þ, W.Frlr¡.Menr
ELevati.on 875 coatourE.

Descnlptloa

Olayey mater.talr tfght þrowa (1n074't) anel
greenlsh ahale.

Sanè, medllr¡m to eoarse rnound,ed,¡ frostecl, quantz
ancl brllllantly lnon etain.

Shaler êark greenf.sh grey witb gotse maroon
etneaÉsr abr¡nclant Èqnril, neðLum gralned rouncled.
anel froeteelo

Sancl, eolorlesE Euantz, nouncled fnosteGl medlura
gralne of falrJ¡ r¡¡rlfonn slzer qutte Purer cone
oraage stainr a fer fragment-E'are'green tsaro@n
streãkedt eha:Le. L3I3-L32A, some elayey ehalet
orange to recldllsb ehaeLee.

Élhal,e, noGlerate, Þrøwa (5TR1+/&) anê a Þ1t greea¡
soft¡ olayey.

CoaEtd.enable eand ae above.

OonsletenabLe ctr¡Eky yellsw $tA¡4¡ ehale, eoft.

Sha1e, vanlegated ehad.e of greenr maroon and
yellowieb bnowar eofÈ elayey.

ghale 1E a llttle mone epllntenY.

OoneldteraÞLe looae frosteè gaael.

L29L[-L36O

116o-139o

1r7o-138o

trSo-139O

1590-11+l+5

il+20-il¡45

tt+36-tt¡/¿¡E

23

Tbeee numbenE nefer to thoEe ln the eolon ehant lsEtleô

Þy the Natloaal Reeearch Oouncll, (tt.g.A.).



Interval
1l+2-L55

R. -J. ![eêr¡ek,la legt Holer ff@. 3.
Townshl¡r 55r Raage 1r Tll. Pntne. üer.
Elevation 76O eontoune.

Descnlptfoa

Shale, ltght to clank greyleh ollver latten
@ontalas,Êmall roundl€d bodllee cøqposeê of
þoa, fosei,l,E probably.

Sbale "Eetorn gPêV[r sone dlarts greyleh'oIlve,
EoEe foeei.le as above.

Saacletoae .elear qnartz, graf.ae rou¡riled fnon
, to 5 mlLltmeters.

$andetoner pale o:Ltve buf,f graltrsr tso
n1111mete!!8r e'l.ear anGl rounôed.

Flak gnanlte gRetes.

L55-L65

L65-t7a

178-240

240

2l+





r:--
i
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OutcnoDa:

Thç,, üeeerlptloae of the fflanfpeg formatlon exposures

are co6plleËt fnom the fieldl noteg andl fron the blnoeu]'an

examlnatlon of nlAety-four speelBens colleetecl frsn the outerops'

Those Eeetlons l,lstecl, þt¡t ¡rot ôeseriþed by the wnlter a!!e

lnclleatecl. Numenoue seetions of the Winalpeg are founô ln

Maaltoba, but o3¡ly soge of the most notewonthy are d'esenibetl'

Blacts lpl,andl - trakq 1fl1a41oef,,

rron,tbe northweet andl eoutheast afete of the lslanclt

egffs of lllanlpeg sand.stone as m¡.eh as 60 feet high are

exposeê.t I'on the aoet part thte roek ls flne gnalaed' ailraost

pure sllloa, wbf.te, En-@onsollclatecl sancl. PartE of lt weather

a br¡ff to þrowalsh eolotP owlng to Some lron luI¡r¡'nltles'

Apeeullarfeatureoftblsfornatlgnls.thepneeeace
of more Þlgbly coaS,o1ld'ateGl, Yery Porous' buff to grey sandl-

gtone. fhle haE beelr astecl at the tope of ollffst rmdlerlala

by the uBconso.Ildatect eandl. Àt oae Ioeallty oa the northwest

sldle of the lelancl, sma,Ll coacretlo¡¡any-llke pyntte on

manoaslte apberes rere fsu¡¡el ln the grey ltollouB Eandetone'tr

(oavles L951)

Actetel]'eËleeetlgnofthegoutheaetsldeofBlaek

Island ls lllustraterÉl 1¡r Flglne 1o

* Wnlterre eonmeat¡ fhe cllffs of Wlnulpeg sandlatone on

BLaek Is-Laacl .o"Pfitsuer than ho feetr



DIAGRAMMATIC SKETCH- (.U5 MILES
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Oae hr¡ndlredl Yancle fnom

Hmk IsLanct¡

GlaCtal mateflal ..... r......................o......tt t ttt Jt

Sandetone, very flne, whiter elltyr greylÊht
sllght1y lupUfe, flppLe mafÍceGt ..::.1......Ç..Òo.e.o..i,.oo 9t

[OtaI thlgkneEg . . . . . . . . . o . . . o . . . . . . . . o . . . . . . . . . . . . . . o ' ' . r-f,,2l

Moet eaeterly outerop sf lfftar¡lPeg oa eas'tera sld'e of Punk

3.

2o

the aortheaat extrenltY of

Varvecl cJ.ay ..o.. .......'o""""t'.'"o

Sancl,etone¡ fntaÞle to poorl"y congollclatedlt
nedi.um to- ftae gratneËl, white to rnrety
iellos!.sh bnown. Four"r feet fron'toP- of 'thi'a
i¡nlt are oxlitlze6l f.nsn sulphtrdte nodluleer three
iããt above the base; 'of tbe unlt ls abundlant
io"" etaÍnlng. Qlose to baee of unlt at l.ake
ievel eanèstõae ts moÉlerate1y well cop6ol'1c!.ated'¡
Whltg a...aaa...a. a.ao " t t ot "'o"""'oo"oo

l,ake level,.1.

Flnet polnt t/Z øtte sest of nortbwest extremlty of Fqnk

28

ffialte, troa 3tatned., ereoÊÊ-Þedèe€l, variable SraLD
ãrããcr itae fnlaþl'e- eanèEtoae G@Btalaing
ir¿uufär BtsuetureË Pe'tTleadllcu'l'an' to the
beddtug ... r. t.. o... .. " " " " " ' o " t ' o " " " '

SandgtOne CoaôOl,!.dtate LB 5n - 4tl beds .r......

$and,stoae, whlte uaeoaeol'ldlatect fr'1aÞLe,
Ífttle träa etalnlng, strt¡@tu.re¡.egg ... o. Ò'...

2.

L.

Oae qBarüea mütre east of . sost prom .neat ¡lolat on north sbore

2t -3t

Dog Headt member, Bed Rlver formatloa

S.Dartsgreygreeashale,blockyand'seBl,-egaeholelal
fraeture . . o ..... .. ò r r o o.. . ¡r......... ..... o.... o 8r - 1Ol

10f

5t

lr

12t



ti| ,

6.

5.

l+.

Veny ðark þnown arglllaceoug sancl .oo.....o...dt
Sandstone, eonsollclate ea].eareoug .... '.... o..û

Pynlte noduLee 5Vr, Bandstone 5q" o . . . .. . . ... t.
Sancletone fnlabLe uneonÊ¡ollitateet whlte to
yel].ow to Onange brown o........e.............o
.A,nglllaceous sanÖBtoaes 1n lrnegular becls o. '..
Pynlte oolltes ln bed.s 2tt to 3n thlck,
angllLaeeous matfix ...... '.....r... '... t" 'o"
Lake level

3.

2.

1.

7. Dslomttlc llmestone, lmpune, greylsh orange anq
'd,ank yell-owlstr grey. Granular wfth many fosell
fnagments; ln beils þtf - 6ll 't"".."o.."""rt
Dolornltlc to arenaeeous Llmestone as above
wlth lnon sul.phlcle noclules ancl thln sllty partlngs
q[artz gralns abunilant, eontalns--dark grey streaks
éf Afssãmlnated. pynlte. T,owen 6il ls veny clank
grey ancL nodular anct makes shar? contaet wlth
Un([e¡rlylng SanÉtStOne .....ô..o..................

6.

29

3'
1i

1r

T[lnnlpeg f onma"t, :Lqni

5. Angtllaceous sanclstone, greenish yell-ow to
giãyi"f, orange, friablâr-poorly eemented ulth
lnoa oxlde, mai.ry wolrm-llke tubes of sanð ln an
afgillaeeous matrlx """"""'o"t"'t"'o"'

h. Quartzose, sandstone, flne to medlumr _poorly-- consottðãitãr' ¿iseol,ôured þy lnon oxicte no¿ules

S,QuantzosesanËlstone-wlthclayparttngs'1lnchto 2 rnõrreã ini.t, frlable, 6ome bed.s are Trell
eonsoliclateclwithacarrbonatecementrgottlê
Byflte nOCtuleB ' ' ' ' t ' o ' ' t ' ' ' t ' ' ' t t ' t ' ' ' t ' 

o ' ' ' ' ' '

2. Shale, greytsh gneeR, soft ?1$ tI?"tic¡ si'mtl'ar
to unáeirying sñale but eontalns no arenaceous
A!3€AS ""'l "'o"" """"" " 

tt"o' o"" ..¡tÕ

2l+t

2t

Zl

101

l+t 6tt

It 6rt

l+t 5u

jt Stt

4t 3u



1.
8$3åf,e ti"l"åîååå'å* e.å{: ä3*.:iå3"å3i}"i"re
baaclE-aãa noAutee aacl wónfu Ilke t¡¡Þee of saadl-
stone wåth earbona'tè eement. Iroa EUII¡hlcle
ãé¿ufes and ðark brom ¡lhospbat 'e pellets are
có*non. Fosslls are Irrèsenl ta ehale and1 sanGl,-

StOAe . . . . . a'. . o . . Ö . ' o a t o t ' ' ' ' ' ' t i t 
' ' ' ' ' 

Ò o ' t ' t o ' ' ' t ' o 
'

T. $hale, gfeytgh g¡reen (Of. Unit 5r belOW)'...ooo....o. 5r

6. Sanrilstone, re}L coaeoLl€lateel wtth ealcareoue-

mAÊge8 Of pyflte gfygtalg ..t..........eo."t".."' ¿-

5.Sanðstot¡erpaile'bnorntshred'rvgrysoftand'
frfable 

-ãítñ 
õiay matrfx, eoÍ¡tainê' band,E 'öf ' at

poeketg of elay . o .......... .... ... o......... o.. .... v

4. Shale, clark greylsh g-regnr Þr9ale la-l'amlnae one

ãüãotär lneh-to- one ìiaeh¡: eontalns maay thln
¡iantlnge of, Eancletoae¡ fosel:llferouEr

i tnãeUlõpOde, gaStfOX¡OËlgr I¡eleeyl¡Od'E ...... o.. ". " ' ]

SanGletoae, eoatal,ne many Pyrlte. nodluf'es and
aiãããnrneiea Byrlte, vert resi'etant Þed'st upqer
foun lneheE-fã"séftãr aa¿ eontatno poekets of
Eoft green clay .'"ttt""t"'t"""t.t"t"'o""'

sanctstgnelltghtEPêÍrt.9tblnlrnegu.larÞecl.s'
poorfV ceñenteA wltn a clay matrtr ""..""..".'oo

7J.

2.

1O

1¡ Saaclstone, greylsh yeL1'ow, ln beds eLx iaches to
twelve i"äUãã ïnlefç' se'LL- eoasollêateril ç'1th a
matnlx éã-glãrta slit, iron oxlde eement for'¡ms zr
a ngglgtant l'edlgê tt""t"""""""""t..""" J

gr 7r

One quarter

the Eldee of the roaû

exl¡oseê 80r north of

m'tle south of

the eandlstoae

a Preeamþ¡rlan

7t6n

CranbenrY Fortage aloag

aacl dto].omlte eeotlon lE

outerop (rrgure 2 P. 2T )'

1t $tt

1t



4. Areaaeeous clolotsl.te to ðoloml,te¡ f.rregulan
weathered. Burface, uottLlng ye¡.Lowtsh grey
to gneyisb oraage, tn,becls 8tf to 19tr ...r..o...... 2t

Dolsmitie sanitstsne to anenaceouE
d.olonlte, fossllLferoue mottled' yellor gney
to gneyfsh onange. Irowest bed, ls seven laebes
thtek others are 3lr to I+l ........o............... 2l

Sandletone yel1os bnown, falnly welL eenented.,
lrlghlü foselll.ferous ln berits }tt - l,0rt thLck.
Some sancl is neô brown and eontai.ns few lr'on
oxld,e noduleg . . . . . . r . . . . . . . . . . . r . . . . . . . . . . . . . . . . . l, | 6 tt

Pneeanbnlan

5.

2.

1.

Southencl of Hi.LL l¿ke on MtÞago Rlven (fynne].l .T.8. 19OO).

2. Irfght yellowlsh frentoa llmestone .. .. ... .. '..... Llr

1. tlght grey fosetllferousr b¡rownlsh weatherlng
sandstoaer thtck bedldlecl and, rathen flne
gralngd .oa....... o.........o... r..... r....... o.o l0r

M.Lnaco,RLver. Maai.toba.

5lL

Ohurchlil Rlven, Manitgbfl ($[e].eoa,t, St{. 1952).

Portage Ohute¡ Bact Caohe Raplês¡ ffudson Bay Iro¡rLanels.

3. Arenaeeoug d,olomtrte' to êoloml'te ....... o. .. o.. r ' . +25r

2. Saadstone¡ rtrety weatnerlng to gneylsh lln¡r
matnlx; qt¡artz gnalns, are'''e,Lear; ìwe'Il'rör¡nded'
nostly'lees tharl two mlll.lmeters la ellameter.
L,swen foot, gralns ane langer nore angular anð
I¡1ttle llei matnlx. Eop two feetr graine are
amalLerr-*äre ror¡adleril, lttlt matrl; õonlneat "..t 2thtt

1. Redl' syeaite gnelse one foot: below Wât€re
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Sectlon was measured just eouth of the Junctlon of the
Nonth ancl South l(nlfe Rlvers.

North Knife Rlven. Manltoba. (Nelson. S.J. 1952)

3,

2.

1.

Irlmestonet beddeil .. ... ó .. . o .. ... o ... o.......
Sanclstones, bedded, eïceedlngly fosslllfenous
Precambnl.an slate

Summany of Winnlpeg formatlon 1n Manttoba:
I

Red Rlven do].omlte

l+.

3.

ï[lnnipeE formatlon¡

Anenaceous ilolomite .-.............bro...o....
Blue green fiseLle, spLlntenyr Ïtyrltifenòus,
fossll,lferous sfrafe¡ Sometlmee shale ls
arenaceous and contains phoephatic and. pynlte
nocluJ,ee, or lntenfingenlng eancl layens r-?r?t)

Pynltlferous or. oolltlcr weLL eonsol,ldated.
ellleeoue Eand.stone. Oolltes make up more
than 5V/" of thls untt .................o..r1 o

Pr¡re whlte med lum gnalned abundantLy lron
stained, highly nouncled,r frosteil and pltteclr.
narely fossillferous fniable uneonsoltdateÖ
qUaftZ SanCl . o... r....o...... o..... o.t.. r... ¡.

Pneeambrfan

2o

1"

3t

NORTH DAKOTA

Subsurface:

- Tunner O1l ComPanY, N9.
Seetior¡ 7, lownship L63
Elevatl-on +825 contour

3l

L2l

Intenval

742-986

986-1090

LOg0

2t -201

DescniPtion

l{lnnlpeg shale

Wlnnlpeg sand,

Pneeambrlan

0f -1001

0r- 2t

I.
N.

L.G. Gapp.
Range 55W.

or -l_00t



' 3t+

fown'of Glraf-,tsn TIe].].
Titalsh Oounty Seetlon 15, lowasbln, 157 1{r Range 53W. t

Intewal

1+5-78,

?85-88O

880-900

goo-90,

DeEerlptlon

tllnnlpee¡

-

Grey hard ebaLe

GE eea blue Eha1e

Dank nedl gnlt1Y ehale

Tfblte sar'lfletsne

Pneeambrlan:

Girey granlte903-9L2

Interval

forn of L{aallton fie'lllt
Peabtaa Gor¡nty, $eotlos 25t

762-892

892-897

DeeerLptlon

Winslpec:

BLue eha¡.e (eavtne)

Whlte saaÀstone

Precanbrlan:

Blue aael greY . gnareLte897-9L2

Iaterryal

fowr¡Eblp 162I{r Rar,lge 531fr. ¡

Glenfleld O11 OosPaFY #1r
Fssren Oountyr-õñVü öãätfon fA, rownehlp 1l+6mrnanse 62ÏU.'

275O-289O

289A-2980

DeEerlptt'oa

TÍlnnipes fon¡atlor¡¿

BIue grey ahale, 
- 
reôellsh-brova shal'e, fnagnent

of a pboePhatlc llngelolcl.

Sancty ehale.

Oanbrlaa ? Deadlrooel ?



2980-7O2O

3A20-3o3e

3A5o-3o5o
i

3o5ø-3e/6ø

3065-310o

31oo-3150

Recl, greea aad, grey Eaad.êtoaer glaneonlte
andL guartz, the eonspi,euous. mf.ner.'a1er Ln
.part flne. g.raf,aeGl,r la pant coarse,
r;,çape@ially esanse at 5rO0O feetr

Dark brova @oarse glaueontte aad nieaceouE
gand.

Dark bnorn flne glaueontte sancl.

Red, and grey sbale.

Ða¡:k brorn sand.

Ol.lve elrab to m,ety bnowtt, mfeaeeous eancl,
noetly very flne gralaed, sone meGl!.um
gnaiaecl.

PreeamÞrLan

Glraatte gBe:lBBr5150-3160

Interval.

65oi0. _

65ao-65t4o

Cont traentaL-Pure ÐavlGl.soa,
Seettou 6, rornshXp 14ON'
$levatlon 19e9 E.B.

35

6rt+o-6ø6o

6s6o-651o

6570-666a

6660-669a

Deserf.Ptlon

lfllnnlpeq ,fonnatlon¡

3bale, nedl.un grey to veny ELtghtly greenlsh¡
sl,lghtly eand,y wlth srnall flne=gralnedl' tleht
gand,stone.

Sbale, êark gneeateh Sreyr epl.lateryr wlth'
Emal,I amotrnte of PYrlûe.

Sand,stone, gaartzoee, medl'r¡m to coanse gnalned'¡
nor¡ncled¡ J"oose, ealeaneous-

Shale, d.ank groeealeh gre¡ as abovc, wllth
oeoaeional grey, ealleaneouE ElIt etreaks.

Sanclstone, quartzose, medllum to GoqFee gnainedlt
poorly so¡te6, rormGled to Et¡broundleôr soft to
ltgnt- wi.th ealelte eement andl aþund'ant grey
ehent.

shale as aþove sf'th ema1l ohal'I¡r lLmeetone'

No Lt
Range 77fr¡

6690-67Lo



6710-68¿+o

681+0*6860

686a-6949

OamÞnianl

Sandetoae¡ flne to meôluua gralnedr angular
glaartz, Borroue, ealelte eement. Abuadtant
eoarse nsu¡rel glauoontte gralns ln top haIf.

Shale as above¡ eLtght,l,y raleaeeous wlth a
t'rçaee of pynlte.

$aniletone, meê,l,um gnalned porousr much
glaueonite aaet ehale and some llmestone ln
top part. A fev eoanse shaLe ancl guantz
pebtles, smel,'l fel.clspar and, mlscovlte. A
iew eoa¡.ee nou.n¿L froetoiL gtrartz gnalne at
the base.

Preeambrian

Îilght bi.own medllum grelned, gnanlteo691+9

Unlsa otl Genpan¡rr Aaastacl #1r
Seetlon 29r fownshlp 158N., Raage 62W.,
Elevatlon 151+4t K.B.
Sample deaerintfong by D.It. lowse.

IntenvaL Desorlpti.oa

50lrO lãItnnlpes formatLon:

Soho-5095

36

3095-32L4

Oreyleh greenr ealcareous mud.stoaer ned.lu¡n
hanct, wi{n lnelusf.ons and. bandte (up ts h'
thtek) of llght gneenteh gney arglllaceous
I'lmestone. Oeeaalonal eompaeteê
foeEtrl,lferous laYens.

Greyleh greea aon-eal@areoug lnêurated, el'lty
sr¡û-stone wlth some oli.ve bnonn Ehale¡ mltror
amounte of lLweetsne.

Merillr¡n to fl¡ce suþror¡nêeet qreantz aandl.

Pneeambnlaa:

Gney gnanite gnelee, weathenect at top.

32LO-32L9

32L9

32L9-3223



Sumnar.y of the WLnnlBeg formati.on rtn North Ðakota.

Iied Blven el,olomlte

ülLnn,lpec f ermat i.on :

2).

2,

1o

.Areuaegou,E doLotltg ..........r.......Ò 2'f- l0l

Green, waxyr spllatery, fles'Lle, blue
green, purpltsh, eLJ.ty¡ caleareous oIP

ãnenaeeous, fosel11ferous ehaler ancl
lntenbedtðeá m!.aOr eandetgãg ........... 50t-50Qt

Prlre whlte frlaÞIer uneor¡Bolfilatedt
wel,L lpouncleet fnosteËl anil pltteê qtrartz
Saadlstgng ......o.................""o Ol- 501

Pneoambnlan, Ganbnlan or Pre-IÍlr,lnf.Beg onclovieian.

Deflottion of, the thnee ünlte G@I¡rlslng the llnnlpeg fomatlon.

Íhe lnformattron garneredl from a thonsugh studly

of the lltho].ogy la the Wlnalpeg fonmatlsa'cnables the

rnlter. to suggeet ttrat the Wi.nnlpeg sonslstE of three cllstlnct

lltho3.ogteal unltE. Although tbese li.thoLogleal GotBponents

nay oeeun togethelr lD a seetlon, lt le eonmonl'y obsenved' that

only one or posslbly two of the unltg oocur togethen.

Beglanlag wltTr the uppermost llthot'ogleaL unltt the thnee

whlch eoßtr1!'lse the !Ílnnlpeg fonmatloa wi-Ll aow be DâEGôo

./

Dee¡r Ielaad Ualt.

The Deen Ielaacl unlt le namecl after the tyf¡e ot¡t-

erop local.lty oD tbe northGra extremlty of Deen lelandl

(p1ate III, 1r5). Oonsf.eting of frog two feet to tweaty feet

ef clolomltle saa€lstone whleh fron the baser grûêee upvardl

lnto an arenaceous d,ol.ornlte. Thls unft at tbe tq¡ le; d'olomltle

37



l.ltneetone. The Þeils may raage ln thleFness from tl¡ree

fu¡ehee to ten lnohee.

Grladlstone Polnt Unlt

The Gnlnclstone Folnt untt d.enlvee lts name fnon

a tlæe outcnop seetlon oa Grlnilstsne Fol¡rt. Seetloae of

thlg unlt on Deer Is].aad. are Just as typtoal ae those oll

Grladl,stone PoLat, but beeause the name Deen Islar¡cl haE alneaely

beea appLlecl to the Bpper uultr the narne Gnlnilstone Polatnls

gíveu the mlêclle coqp@neat of the Wlnnlpeg formatlon.

(Ptate II, 2, 3¡ aacl PLate IV, Lrz).

The Griacletone Polnt ur¡lt ¡raagea ln thíekness fnon

øero feet to thnee huncþed. feet. It 1s composeð of gpeen

gneyish to puqgllsh, waryr flesl.ler epLLnteryr pynltlc

noelulan, pboel¡hatle¡ ellteeoue to falntly eaLcaneoras ehal'e,

wlth f,nterbedlöecl meritlum gna,i.necl, wel-l sorteð, hlghl'y rounêed.

froetecl an(t Blttecl,, somettmes c3oÊs-beildeelr fnlable to

consoLlclated, (by pyrlte on calct:r¡n earbonate) sandEtone.

58

Bllaeh Is1aaê IlnLt.

The Bl.aek Islan€l unit, the loweet one of the

ïllnnlpeg formatlon, gets fts aame from the type outenoB

locallty on Blaek Island (plate V, Lr2) In thletcneÊÊ thle

unlt rangee from Eero feet to msre than one hr¡nd'necl feetr



It conslsts of maselve to poon horLzontalllfr thlek bedld'eclt

uhlte to sllght].y yellowlsh orange¡ Bülr€¡ well sorted.t

hlshly round.eclr f,roeteËl and pltted'r r,aedlum to flne gralne(lt

poorly eonsolldlated to coryIetel.y uãconsolldlateril quartz sand-

stoDêo

'I¡lthol,og$ of Bocts Ûverlylng aßd [Inetenlylng The Ttlnnlpeg
Foruatlon.

All examlaect reeord.s thow'that the Wlantpeg ts

overlaln þy an arenaceous -èolomlte ' or d'oLomltlc l'lneetoBê¡

these arenaeeous dol,onltee or doLomitlc llmestoaes are

gradatlonal frsn, and. eonfo1rmabLe wi.tb the becls of the

TlÍnn-lpeg fonmatton (f].ate II, l; Plate III' I' 2). To sbow

the degree of grgdtatlon of sanilstone lnto dolomltet several

lnsolublè neelclues were preBaredl. fnom sel.eetecl' samples ancl

the reeulte ane lleÈedt la Table 1, Þ. 4O .
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SABÏJE I.

IiffCREASTNG PERCENTAEE OF CARBOT{ATE TN TTIISNIPEG
FORM.ATION FROM,SAT{ÐSTOÌ{E AT BASE OF SEOTION INTO
Tffi OIIERLYTIIG BEÐ RITTER DOT,OMIÎ'IO I,IMESTONEI

AHISK TAKE.

Ðl.stenee i lotal , Igelght , Peneentage Percentage
fnom Tùelght of Inaol.uaþle Dlssolvedt
Base of, of Insol.uabLe Resl.€iue Carbouate
$eetlo¡¡ Sauple Reslð¡te la

In Graas
Gr¡âmg

6rhrf
6 !l¡o-1t 4tt
lrl+tr-lt
l' -or

37
58
t+o
t6

6t-ht
¿+f -5t
5t -2¡
2t -Lr
1r -Or

.11
1.51
8.O0

L5.5

The eontaet þetreen the lllnnlpeg anct unclerlylng

Preeambnlan ls eael.ly reeognlzeô. Eowever, lu southerr¡

eeatraL and, weetera SlaskateheÍaa, eaetern ltontana, anê aorth-

westel.n South Dakota, lt lE extnernely dtiffteult to Plaee with

any eertalnty the eontaet of the Wlnnlpeg þeds wlth the

undterLylng Ord,ovlelaa? or 6ambrlan etnàta.

TTe].l eeetloae and, maps (.1. WeUU 1952 and. Lairdl

L952) rere etudle,el, fnsm whleh the urlten,has couplled

sufflelent lnforqra,tloa to pneseat hts pletune (ptap III) .of

the geology whleh oeeuns lmmeêf.atel'y beneath the tïlanlpeg

fonmatlol¡.

¿ro

J6.5
47.6
56. O

47.6
36.5

@RAIiTEERRY PORtrAGIß

4.3
4.0

20.0
45.0

I
3.2

L2.5
L7.20
27.76

99.7
96.O
80.o
57.Q

Traee
7.5

1lt.@
45.2
65',1+

+99
92.'
66.o
5l+.8
3l+.6



FTEURE 1.

EXPI'ANATIO¡I OF PT,ATE T.

Flgure 2¡ Aguesue eross-betteting ln- Reeent
sãnAetone at Albert Beaeh, two nllee
east of Vlctoria Eeaeh.

:

Flgure 5. Recent clune sanils, oae mtle eaet of- VlctorLa Beaehr

Eollan ? erossrbeËLdlag I'n Recent
eanelstone at A1bert Beaeh¡ oree

ar¡GL one ha.lf mllee east of
Victoria Beach.

4r

"r,'-{;.;iÇ'0,' 
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\'\ " +¡'



T:*-?*-



F:I?

43

I J-

i:
.: !,

frXPT,AISATTON OF PI,ATE IT

i

tr'lgune 1. Cnoss-beôdecl sancl of Deen Island
unlt unitenlying Dog Heacl dolornitle
llmestoae on the northwest slcte of
Deer Island, ancl sLumped bLocks of
Dog ÏIead, al-ong face of outcroP.

Flgune 2¡ Cross-þedctlng of sgnd. ancl shaLe beds
ln the Grlnd,étone Þolnt unit on the
north slde of Deer Islanct'

tr'lgene 5. CaLcaneoue (fight eoloned) sanÖstone
bancts with intãnbectdect (eíevlsh)
shaLe baniLs of the Gnlndstone Point
unlt, on the northeast eicle of Deer
Island..
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EXPLA¡IATION OF PLATE III '

l'lgure 1.

FLgure 2.

tr'lgune 5c

Gnlndstoae Po1nt and' Deer Islancl
r¡nlte overlaÍn þY Dog Eeacl Ilme-
gtone olr the rveet ElÔe of Puak
Is1and,.

$and of Grfnctstone Polr¡t untt
gradllng l,r¡to eanct-d,olonite of the
õeen lÉIan¿ unlt aad ovenlala ÞY
the .Dog Head, llmeetone.

A sbale-sa¡dstone contaet wtthln
the Gnlndstsne Potnt unlt, ovenLatn
þy thlnLy þectctedL clolomftlc sancl.stones
oÞ tne Deer Islantl unltr on the
northeast elcle of Deen Islandl.
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EXPTAT{ATTON OF PLATE ÏV.

Figure 1. Outerop of shale-eand' Grlndstone
Point unlt of the Tllinnipeg forma-
t1on, on the east sid.e of Little
Gnindstone Polnt, west shore of
Lake lïinnlPeg"

Figure2'outcropofsand-shaleGrind.stone
Point unlt of the lfflnniPeg forma-
tlono on the north slde of
Gninôstone Foint, west shore of
Lake Winnipeg"
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Figure L'

Flgune 2u

EXPI.AÌVATTON OF FI,ATE V.

Black Island. unlt with natural
brldges at the base of the case
harilened sandstone, on the east
sld.e of Black ïsland."

Blaek Island Unltr s€etlon ehow-
ing poorly d.evelopeä horizontal
bedding, on the southeast slde
of Blaek Ïeland.o
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Figure L"w

Figure 2^*

FlgUre 3"*s

EXPI,A.T{ATION OF PLAÎE VT"

Basal Êandstone of the OrdovLeia¡r
(Wlnnlpeg formatlon - Ðeer Is1and
unlt ?) overlaln bY Ord.ovician
(Oog Head.) arenaceoue dolomite on
the Nonth Knife Riven about fortY
rnlles from fts mouth" The
Precambrian 1s exlposed iust below
water level"

Basal sandstone of the Ordovielan
overlaln bY the upBer dolomltlc
arenaeeous lfunestone member of the
Pontage Chute formatlon (ord'ovieian) "
Tape ro11 (centre bottom) 1s on
contaet between the basal sand'stone
and. the und,erlying Precambrlan where-
as the head, of- the hammer (centre
left) ls on contaet between sandstone
and. tne overlying Fortage Chute, two
and. three quarter mileg below Portage
Chute on the Chunchlll Rlver'

Basal sandstone of the Ordovician and.
the overlylng (rranA ls on the contaet)
Red River d.olomitle arenaeeous llme-
stone¡ oÐ the northeast shone of
BallantYne BaY, Deschambault Lake
Saskatch€s/ân"

s By S. J" Nelson 1951"

By Ðr* TV. O* Kupsch f951"
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OHAPTSR III.
'SîRUCÎURALT ÎENTURAIT' PEÎROeRAPHIO' OOmPOSITIOIÍA'L

A}TÐ tr'ORIfiAfIVE X'EATUEES OT' Tffi TTINNIPEE FORM^NTICDI.

INTRODUETIOT{¡

Thle ehan¡ter le a êetal'lect

stnuctural., textunal anð eo4positloaal

lfnnlpegr 5he ortgla and fonmatlon of

' f,ornatlon lE cllsoueeeê.

STRIIOTT¡RA,f, FEATURES

Beclctlag

Honlzonta] þeês from two laches to th¡ree lnehès uI¡

to two feet ane obsenved ln tbe ÏÍÍanLPeg formatl,on. Thte

featune !s appareat la all thnee unltsr but !e not ae well

dteflaedt i.a tbe Blaets lEland unlt aE ln the G¡rlnetetoae Polnt or

Deer IElancl r¡nlte. (ptate IIIr Zrii Pl.ate IV, l'¡ P1ate V, 1).

croEs-þectdlag may Þe seen wltbln the lrlnalpeg fonma-

tlon. fhls featune ls not weLl d.evelopeê þut lt 1e exhlbltect

la the Deen IsLanel. (el,ate II, 1), ancl the Gnir¡ôEtone Polnt unlts

(ptate II, 2). Cnoes-þeclcllag le oonflned. to the upper tweaty

feet of the lïlnnlpeg. Aeoordlng to Ílehnockf g (fg¿r8) elaeelflea-

tion, the eross-bedldtlng ln the Ï[lantpeg te of the agueous tJrI¡e.

ith the TÍlranlPe$ cross-3'or PunBoses of, eomPanisoa wJ 
.

bedtcttng of eo1laa anel aql¡eoue onlgln (ftate I, ,1r,2r3) la Recent

repont on the

featunee ln the
{'¿centain fe,tures ln the
fi



Rlpple manks

In a seetlon on the ao:rtheast std,e of h¡nk lelandl

rlpple noankg are Xrre,seat ln the Blaek Islandt unlt of the

Wlnnipegr lfhe ntpple manke appear as aa undtulatlng baact on

tbe upBen surfaee of a gneylsh sandstone r!.th.the Þase of a

white eandstone.

I$o¡ilules and. @onenetlone wlth tbe Exeeptlen of Oolltes

In the Wlanipeg thene ane'eoitulos aad eonenetlsas

compogedl of gevera]' dlf,fferent natenta].e.

These aoclules and. eoneretlonE ,oegur, la the Eeen

Islancl and Ginlaitstone Potat unlts, and[, wlth the exceptlon of

rane fulgertte-Llke, oalcareoue eementecl, lruegUlanly ehapedt

eand etnuetunee,r are absent fnom tbe Btraek IsLgnê untt.

Inon enlphldle andl lron oxld,e aoduLes ane'pneseat

throughout the eandl,-shale of the Gtrlnclstone Pslnt unit. the

struoturee rangç la BlUe fnom elx mtllLnetneg ln dl'ameter to

more than alx eentf'metres ln dlameter' lbey may Þe eph9nlealr

elllpsolelal, cyliarilrteal on lnregUlar tn shape. (plate VlI,

1'4).
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SaaÊl

are Breeent ln
ané[

the

pyrlte"andl

Gnlnd,stoae

on Eand, and, llmoalte'aoËltrles

PoLat unlt ae spbenleal, tubuJ.ant



or elllpsoid,aL, weLl.--consoLidated. reslstant aggr.egates sf
pynlte sn llmonlte eemented. quartz gnains.

PnlacipaLl.y towardle the base of the Girlndstoae
û^n

Potnt ualt, exist lrregularly shaped, highly rounêecl and

pollsherÈl, blaek, shLny, phosphatle nodhl,Ies, ranglng fnon

lese than oae mllllnetne to more than five mtLLlmetres 1n

clfameten.

Oolitee

Iron sulphlde oolltes
Iron sulphld,e, concentnlcall,y lanL¡lated oolltes,

fonm a nock whleh 1s eemented Þy aþout twenty-flve pereent

to flfty pereent of gney sllleesu,s materi.al.. (ntate YII, 2¡

P1ate 1i-.III TS).

. These ooLLtes oeoun at the eontaet between tlre

upper llmlt of the Bl,ack Islandl ¡;rnft aaå Lowen Ilmlt of the

Grineletone Point unlt, ln Þeile nanglng ln thleknese fnom

forul Lnehee to elghteen lnehes. Oa Pr¡nk feJ.and, the thieken

becte are made up sf eevenaL thnee to four lneh layene. lheln

oceur¡eer,r@e 1Ê notedl, tfAt one Locallty on the aonthwest eicle

of the (glaek) i,eland, small concrettonary llke'pyrite or

marcaelte ephenes çere four¡d ln the grey porous Eaadetone.

These have beea noteê at the tope of cllffs undlerlala by

uneoaso:lldatedl BaDd.il (Daviee L952). fhe oolltee ane brasey

ye'llow ancl comtrrosedl of ttny granules (.Ogt rni].Ll¡netnes) of

55



shlny Lnon sulphide. These oolf.tes range ltl si.ze frora .1O

mllllnetnes ts 1.75 mllllmetree; the avenage bei.ng between

.5 mlLllmetnes to .75 nlLllmetnee. A slngle Lanlaa ls less

than .Oj rultllmetnes wlde. (Plate VIIITJ).

Inoa Oxlcle Oolltes

Theee have been noted, fron aubsunfa'oe sqgltles end

Ter¡B reI¡onted la l.lthoJ.oglc Loge (etate YII, 3). The foltow-

lag Wells aontain lron oxlcle oolltea.

0altfonnla Standard
Oallfornla Standard
Intr¡erLal' BlrtLe

A Glark, crroootat'vr shlny brown eol'or is aeen la

täeee strueturêor lbey are flattened elIlpsolde¡ cnrmÞlyt

soft¡ tbta and. eoncentnlcalLy Laminateclo When puLverlseð

they form a yellor powcler. They range ln slze fnom .25

ntl.Limetnee to 1.5 mlLtLmetnee¡ the mean betng abor¡'t .75

nlllinetr€Be Ï¿minae are apprÓxi.tsately .Oi mtlLlmetnes la

vlelth andl oontala numerouÊ tlny (.OOt nllLimetres) tron

su1Bhlcle graine.

Redl Rlver O11 No. 1
R.J. McGuckla Test üoLe
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Daly 15-18 at
Eantney T6-33

at
at

#3 at

5¡23@
l+,L95
h,165

â50
160

Resletaat BetlE

some Þeete of the w.nalpeg Eeem more nesietant

than othere ôue to eoasol.l€'atlsn by oementlng rnaterlal whteh

, may be of a eanbonate or of fenrugLuous characten. (fUte

xr, 2).

feet
feet
feet
f,eet
feet



Ia other Loealltles ease hardenlng has beea

nesponelbl,e fon the neslstanee of tÞe bedlE to weathenlng.

0n Blaak feLand the wave actf.on of lake rfllnnlpeg hae

fonmed, natural brlilges .at the baEe of the oaee hard,enecl

saadetone ellffso (eUte VrX)o

Fosells

Generally, foeei.Ls are rere la the Wlnnlpeg

formatlono $lome þed,e oa Deer fsland,, at \ILctorLa Beaeh,

Î,lttLe GrLnetetone andl GninclEt,one Polnte ane fosslllfenous
(Onapten \,:t). $re lfllanlpeg? doloraltlo sanclstone bed,e of

Desehambault and Anlek takes and Cr.anberry Pontage are

niah ln poonly preserlyed fossiL renai.ns.

Iatrastnatal. Sotutlon

llbene ane eeveral featunes wlthln the ltlnnlpeg

fonmatlon' whlch stroagly suggest latnaetnatal. golutloa.

These are:

1, fhe Laek of ealelte foeells.
2o the calelte fossllE bave been d,lssolvedl of thelr

ealelter the volcts were fflled tn by eanct gnalas
aael reeener'rted by a ferrtrgtnou,e carnbonatet
ctolonlter otr lutr¡ure caLclte oenento

3. îhe preeenee of rare, not eaell'y solt¡ble Bbos-
phatLe foeslLs ancl Phosphatle nodluLêE are
aeeselated wlth the cllseolvecl oarboaate fosslls.

h. Etre pneEen@e of Lron oxlêe stalnlng or dle-
eolonatloa on Eanel- graLns.

5. PYrltlzecl foeslle.
6. Oxtd,lzedl lnon sulflde aoilulee.

7. Laek of uaetaþle beavy minerals.

5:T



Flgure 1.

EXPI¡ANAÎION OF PI,ATE VII.

Pynlte eoncretloa ancl noclules x.75
fnora the Girlndetoae Polnt ualt on
the north etrde of Dee¡r IsLaad..

Ftgune 2. P'ynlte ostrltes x 15r polfsheËl gec-
tlonr fnom the pYntte bedls at the
base of the Glrlndstone Polnt unlt
on the weet elde of Punk IsLaad.

Flgrrne 3. Goethlte oolltee x 15r from fhe gneen- ahaLe of the GrlnelEtone Polnt unlt
ln the TtlanlÞeg fonmatlonr found in
ttle (eone-aa. tñe bottom si the)
HantneY we1I.

58

tr'tg¡rne l+. Fyntte coaeretlon x l.5r pollshecl
sectioa, showlng er¡hed'nal- pyr'lte .

nueleus Eunnounilec1 by a pynite.-
guantz BâÊsr Locatlon as fon Êlgune
1., Plate VII.
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Textunal Featunes

trloet epeelmene of the Wlnnlpeg were eolleeted by

the çrlter exeeBt for those fnom Ballantyne Bay eol'leotecl

by Dr. lY. O. Kupeeh, from leke Athabaska eoLleetecl by Saskatehewan

Depantaeat of Natr¡na] Resounees ancl fnom Knlfe Rlver andl

Pontage Ohute eoLlectecl Þy S. J' Nelsoa of the Geologleal

Survey of Oanaða.

Consolid.atecl samples were ctlsaggnegfiedl ia a

etrong eolutlon of byctrochlonlc aelil. Bolllng wae sometlmeE

neeessary ancl where thLe uas aot effeettrve lhe epeelmens

rere cnushed betrees softwood. þloekE. Several' waehlnge la

runnlag rrater were requLrect to nemove the aeldt anct wocd, ehlpe.

A bot aln batb* whlch proved raplct uas usedl Èo dry

the eam¡lJ,eso Eaeh specimen was sepanately and thoroughly

nlxeel then cllvl€leè lnto forty granl eanplee¡ A Eet of lyler

Standar€ û Seneea Seale Sleves was ¡¡tlIlzedl ln the seneenlng

of the sands.

f: The wrlùer tmprovlsed a hot aln bath vhleb conglsted

of a jet of aln blowlng through the flame of a Meeken burrreno

lhls bot alr Jet was dlneetect agalast a s.trBported'¡ eoverecl

beaker, eontalning the wet sand. Flve to ten mlauteE Tê¡lê ¡l€-

gulnedl la drylag a forty graB eaE.pl,eo rhls bot al'r bath cloeg

not eauge eplttlng aael thereby loEe of eau¡rle'
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Slze of Gratn

Gnad.e Slze Dtstnlbutlon

of the elghteen wfnnlpeg sanitstone slevlngs mad,et

ten showed that mor.e than flfty pencent of the samp}e was

netained. oa the lOO mesh or .Lt+] mllllmetre gG¡l€€Ilr 0n1y

ln three samples were thene any grains remainlag on the

2.562 mllllmetne sereen (8) mesh, anct thle amountect to less

than 0.9 pencent fn eaeh. The veny fine mesh of .O74

mtlllrnetres hacL retalned on lt fnom three to twenty-flve

percent.

[ablê2lglveotheaveragewelghtsofelghteen

s,lev1ngs netalnecl on the gCr€€BGto The columr¡ on the left

shows the numben of' lncl.lvictual samples (fnorn a posslble

elghteen), whleh Ìrere retalnect (mlddle eolumn) oR a

partleuLar mesh elze. The column on the ntght of the page

ehowE the ãverage wetght ln percent, of the elghteen

speclmens havlng a partlcuian rnesh slze. For eICaEIItle the

gpper llne of Table 21s reacl fn the fol]'owlng mannen¡ 3

saí¡pleÊ out of a Bo6slbl.e elghteen eontalned materlal on

the I'mesh Tylen ÊcP€€Ilo Ï'nOm the nlght column lt ls founcl

that onLy .o8L pereent of the total weight of the 18 samples

ls retainecL on the I mesh siever
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ATTERAGE IT'EIGÏITS

TABT.,E 2.

OF EIGHTEEN
ON SCREENS

SIEVTNGS REîAT$ED

No. of
fnom a
18.

samples
totaL of

ly1er
Mesb

Avenage ef L8 sarnpl,es
ln welght pereeat
netalned, on lnöivielual

3
L2
L7
18
18
I8
L7

I
14
28
ll8

10CI
200

-200

.081
2.3
9.36

23.55
h6.al
L7.67
2.Lg

Cuml1atlve Loganlthmle Ðlagrame anð theLr Stattstleal Parametens.

g.Umulatlve logarithnle ctlagnane fon several s!.evlngs

sf the Wtnnlpeg sand,s ancl one for the .A,thabaeka eaail.stone are

glvea (flgunes t-9). Íhe eorl¡l.ete lnfonmatlon negarellng tbe

eonstrtretton of eumuLatlve loganlthmie dllagrame aad the

eomXrutatl.on of statletlcal panametens may be foundt ln any

standard, wonk on Sedlmentany Petnol.ogyr as ln the Manual of

Seêimentary Petrognaphy by W. C. Krtunþeln anel F. J. Pettliohn.

It ls thought aelvlsable to glve bnlef d'esenlptloroE of sone of

the statlstleal parametens Euch as nedlan dtlameter (U¿)t

Synnetry or Slcewneee (St) anel. the KurtoslE (f). Pereentll'ee

(P 99, P 10) and' Quantllee (e¡t E ane uot desenibed''

The

graln slze of

nectlan dllameter (¡¡a) repreaente the average

a secllraent.

ctegree of sortlng ls the exteat to whleh gralns
Tbe
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spread. on elthen sld,e of the average graln êlameter and lt

!.s nepreÊeated. by the sonttng eoefftelent (So).

the Symmetry on Skewness (Sf)r' of a curve shows

wt¡ether the secllnent has a prectonlnance of eoanse or flae

materlal,. If the ealculatect SK valt¡e fon a sed'lment ls

poeltlve (*), tben eoarse mater'la1. exeeeclg fine, but 1f the

SK value ls negatlve (-)t flne acirnixtures exceed Goârg€e

The KuntoeLs (f) of a curye ls a nathèmatleaL

valge whlel,,r lnctlcates the pealred.nese of â cüIlv@o

An interpretatton Óf theee vanlous parameters may

asBist 1n pnovictlng ltúormatloa whlcIr can be utlllzect ln the

neconstruetlon of the eedllmentologlcal psooeÊ8êeo The mecl'lan

ðiameter of a eLaetle seôlment may provtcle'clues as to the

etnength of cqnrent (waten or wlnd) whleh ¡novecl. the materia]'

to lte plaee of depoeltLon. Fron the eoeffleteBt of sontlng,

soEe eoneeptLoa may be had of the d,lstanee of tnanspontatLon

(or clunatlon of tnansport) anct the nange of eondltlons

(Krunbeln and Sloes 1951r po 75) suclr as YeLoeltles or d'egrees

of turbul,ence 1a tbe traasportlng meö|a whtch the sedlment

has unclergoaeo
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SCREEN SCALE RATIO 1.414 Black Island 0'~6t
Openings

MiIli- Inches
meters

Tyler
Mesh

U.S.
No.

Sample
Weights Per Cent C~~uT:ti~e Sample

Weights Weights
Per Cent c~~uT:ti~e Sample

Weights Weights

Per Cent
Per Cent Cumulative

Weights
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.742

.525

.371

.263
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.131

.093

.065
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.0328

.0232
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.0116

.0082

.0058

.0041

.0029

.0029
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when orderingThe Tyler Standard Screen Scale
lmulative Logarithmic Diagram of Screen Analysis on Sample of Winnipeg sandso
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Inter?retatlon of Loganlthmle Or¡muLatlve Dlagnams anil

Coastdenlng now the eunuLatlve leganlthmle dJ.agnanrs

(ptgunee 3-Ð and. statlstical panametens (ga¡fe 5) cor4¡uted.

fon epeef.raens of the Wlnnlpeg fonmatlon, a hlgh d,egnee of

unlformlty amoag both ctlagrams and. Banametens may be df.scernecl.

The dfagnam and. clata fon the Athabaska sand,stoae coqpanes

closely to most of the Wlnr,rlpeg ellagname and, paraneterg. Ia

the Tïlanlpeg mater.lal there exists a high degnee of unlfonmlty

wlth but few exceptLoas. Notlceable differenees ebgç !a

d,lagnane and, pananetere fon the easïples fnom Fortage Ohute

and, tbe Recl Riven No. I wel.l.. TIre Portage 0hute material le .

a saRil of normal sontlag (So value equal.s 2.58) and, poeeesseE

eonelderabLy fnore eoarse aelmixtune than flne. Its ayerrage

d,Laneten of gnain ls .75 m1l-llmetnes anil ls eoaslderabl,y

langen thar¡ moet of the Wlanlpeg samplee. In the Red Rlven

No. 1 sample the average dHameter of .60 mlLllmetres ls c1osen

to that of the Pontage Chute rnedllan cllameter, than to the

medllan d,lameter of any of the othere. It ls weLl eorted,,

possesses a sJ.lghtLy hlgherp percentage of, fine admlxtunee than

cöarser but eonfonms to the genenal r¡nlformlty among the

remalnlag saupleso

7z

As the cunulatlve logar:lthrulo dlagrame ancl etatlstl-

aal parametere fon sarn¡ll.ee of the TVlnnlpeg fonmatloa are

genenalJ.y r¡nlform, lt seems neaeonabl.e to suppose that eonclltlons

prevalltng räurlng theln transpontatloa and. deposttloa were

esEentlal.ly eimll.an. The average ctlameter of Wlnnlpeg earld



le of a hlsh degnee and thereby lt,q¡Iles tnanspontatfon oven

loag clietaneee (or of long cluratlon), arid also inrpllee rnuch

newonklng of the sancl. The Skew¡r-ese valuee being simllar,
provldte funthen evldten@e to substantlate the ldea of lengthy

tnanspontatlon and neworklag of the secllment.

Spherlclty

Applylng Waddellt s methodl of d.eternelnlng sphenlcltyt

the epherloitles of 18O gralns of Wfnnipeg eand of .58g

mll.llmetne eLze were ealeuLated(faULe 4 p.'77). Tbe sphenlcl-

ttes of every sarrple ane elmllar anel sÌ¡ow an average of .8h.

Ae the value 1.O repnesentg a perfeet aphene the sands of the

Wtnnlpeg are hlghLy sphenlcal (elate Ix, f-4; X' 1). The

Athabaeka sand. whose ooul¡r¡ted, epheflalty le .80 cosl¡ares

elosely to the .81+ value fon the Wlnulpegt

Roundnees

Rou¡odlaeeeee of more than one hu¡retnect elevlngs of

sancl from the ïllnnlpeg formatlon are eorputeê' fable ã' page 78t

showe the rouadlaess YaLues fsr eaeh of the Ult2SthEtlOOt 2OO

anel, pan eLevlnge of slx spee!.neAs fro@ the wlnnl'peg'

Gosputatloa sas effeeted. þy a aou¡lanf'eon of the gralnÊ rouãd'nes8

wlth those rouadLaegseg ehourÊ by the vtsr¡aL Ror¡nilnesa Ghart (

Krumbela W.C. f,9¿È). In the fourteen meEh sievlnget trenty

pereent have a .1 to -] rounèIl€BB¡ thlrty-nlne pereeat have a

.l+ to .6 ror¡ndlneEe aael fonty-one perceat have a rounêness vaLue

of.?to,,g.Thevaluel.oreBne6entsperfeetrrou'nclneGa'anel
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lt caa be Been that the fou.r.teen meeh gralns exhlþlt a htgh

degnee of rounelnêÊer fhe 28 mesh gralne aLeo Ehow a hlgb

degree of rouad,ness but the 48 mesh gnalns show coneLd.erable

angularlty¡ Rounclnees ln the sand. of the Vrflnnlpeg le beet

clevel.ope<l 1n the eoaraer fnaetloae ancl angul.ant.ty ls hlghest

ln the ftneet fractlone (elateo UIII, l+: IX, 1-lr; X, 1).

In Table S, Dage 79¡ the colr¡¡ms entltledt Round.ness

shown the clegnee of nouncllng eleve],ol¡ecl lnto what the wrlten

has elasei.fledl ln two gnoups for eaeh sample. Gnoup A

conslsts of the Urr 28, anGl 4E meeh fnactlons of the speeimen

anel Gnoup B ls mad.e r¡p of the 100, 20O, ancl pan fnaetloae.

It ls readll.y obsenvecl that the gnoup A, nepnesentlng the

eoarêen fnaetlons, poÊeesaea the hlgheet itegree of ror¡sËlrlêBoo

tr'noeting

The sands sf the rfllanlpeg for,.matiou, especlally ln
the eoanÊer grad.ee ane hi.ghLy frosted. A eareful þ!.r¡ocul,ar

examlnati.on of oae hund,red, anil tneaty-flve Elevings enabLed.

the wnlter to notlee Vlth a f,aln degree of aeeuraey the

relatlve pnopontloaÈ aaô.'d,egnee of fnostlng. fi¡ese data are

pnecenteel ln lable 6 , page '79t (plate X).

tr'rostlng may be eaused by rind actl'on or attrltlon

ln ¡vatero Dake'(fgaf) suggeete that rlncl is of more

tmpontanee !n frostfng than the wet bLast aetlono Roth

postuLateê that ae hydrofluorle acLd. etched. glass Eo the

7l+



prolonged aetlon by natural solvents mlght pnod,uee a rtgnound,

glassl! on |tmat sunface[ i"e. fnosting.

fhe columne entftlect tr'rostlng ln ltab1e 6n page 79¡

tllustnate the range ln the d.egnee of fnostlng cllscerned in
the sand gnains of the wlnnlpeg. Each sample is dl.vlded lnto
Gnoup A (fll, 28 and 48 mesh fnactlons) and Gnorrp B (tOO, ZOO

anct pan fnaetlons). The d.egrees of fnostlng ane ex¡llainecl by

the wond,s rtlntensett (extremeLy dulL eu¡rfaee of gnaln, ) [mod.enaterl

(auff eunface of gnaln, ) rrsllghtrt (dult to shlny gnaln sunface, )

and rtnonett (shtny gnaln surface). The peneentage value fon on

lntenslty of fnostlng ln a group lnellcatee Ìvhat portlon of

the total sample has a particulan frostlng. Fon example !"n

the sample of Blaek Islancl south elôe sanÖ, Group A, fonty per-

cent of the sample ls rfintenselyrt frostecl, flfty pencent 1s

ttmoderatelyrt fnosted. ten peneent ls sllghtly frostect ancl zero

pencent ls lrnonen fnosted.e

75

The trounËllng tn the sancl of the Wlnnipeg ls best

d,evelopeil ln the coarser fnactlons (enoup ¿).

Ptttlng
A visuaL investlgation was adoptecl for. the cletectlon

of plttlng on the sand grains of the T[lnn1peg anð the results

are tabuLated' ln îabIe 6, page 79. Just as for nounilness and

fnostlng the nesults of examinatlon fon plttlng are 11sted.

under Group A and Group B, each group belng comprlsecl of eamples

havlng mesh slzes formerly d.escrlbecL (page 75) rflntenserl



pttting 1s ohanactenlzed by d.eep plts eovenl.ng from flfty
pereent to seventy-flve pereent of the gralns ourfaee,

ftmoelerate[ plttlag lndlcates cteep plts coverlng fnon twenty-

flve to fifty percent of the gratns surfaee, rfeLtghtr

plttlag le typêflect þy ehaLlower plts than prevlously cles-

cnLbed covenlng fnom one per.eent to twenty-flve pencent of

the gralns eunfaee anel rnoneÉ plttlng ae the tenm suggests

refers to gnains whlch show no sueh lndentatlonsr

Plttlng ma¡r be the nesult of physlcal fu¡Bact or

chemtcaL solutlon. Plttlng !s beet exhlbited. ln the Gnoup

A portion (eoaneen fnaetfons) of the sample of sands from

the Ttlnnlpeg f onmation. (Plate X).

Slgnlficanee of Sphenlcity, Rounclnese, tr'nootlng. aacl Plttlng.

the sandl of the Wlnnlpeg fonmatlon le hlghly

sphenleal, uell rouncled,, thonoughly frostedl and' d'eeply Bltted''

Ðeflnite eauses which cor¡ld. resul.t ln these textural featunes

!n a eand ane not centalnly kaown. It le commonly belleveð

by the foremoet seoimentologisto that tÏ¡e actlon of wlnd, ancl

waten rnay have contrLbrltecl to formlng of nound'lngr frostlng

anÖ pltting la a sancl grai.n.
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Although texturaL ehanacterlstiee aloae a:re 1n-

sufflclent bases or¡ whleh to state the mannen of san¿l

deposltlon, othen features sþown wtthla the sandlt togethen



EABTTE 4'

STATISTTCAL ÐATA FOR TTM ÐETERffII.IATIOT{ OF
ÎWET.{IY SA¡ûPT,Es (OP+.589 MTTTIMETAß SIZE)

3'ROM Tffi WINNTFEE X'ORMATIONE

B1ack lelanct south slde
0r -6t6r Lol
LOf - 16f
L6r - 20r
20r - 261
Black lelancl aorth elde
Vlctonla Beaeh
Blg BuLI Heaè
Punk IsLand Nfii side
Heola IElanct north sid.e
Deer Island
Gririatstone Point
hrnk fslaad NE sld,e
Recl Rlven No. I wel]-

Anlsk l¿ke
Oraaberry Pontage
North Knlfe Rlver. No. L
Nonth Kntfe Riven No. 2
Bad Cache Rapids
Gnonlld weLl

Anea

SPEERICITY II{
OT' SAI{D GRAINS

1L5.5
L24
82

r.98
LzL
Log
Ll¿s
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67

190
164

74.6
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209

92
9o
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L53
205

.20

.18

.Ih

.32

.19

.14

.L8
-L7
.1.0
.328
.25O
.L2
.16
.55
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L2.l+
L2.5
9.5

16.1
13.0
11.4
LL.0
10.5
8.5

16.0
14.5

9¿6
LT.2
17.0

],,L.3
10.o
15.0
lJ+.8
16.1
11.5

d,e egual,s diameter of a cirele ln nllLlmetres whlch has an
area e$ÞI to the area of the pnojected, gnala.

T* Dc equals d,fameten ln mfLl,i.metnes of the smallest elrcle
otreumsenlblng a graln.

.

+t* flsþc equaLË the epherlclty of the grainr the value 1 ne-
Bnesent8 pe¡rfeet spherleltY.
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].9.2
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14.0
L4.0
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11.0
19.6
L8.0
10.8
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15.O
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19.0
15'o
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.83
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,82
.80
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.88
.83
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.77
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.16

.211
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TABI¡E 6.

srArIsrIcAL D.ATA ON ROI]NDINCI, FROSTING AI.IÐ PIfTINe OF QUARTZ GRAINS IN TIIE

ResuLts tron Each Sar¡rglle Are fabulatect ln.Two Groups, Gnoup A and. Group B:^^GrouP A Ie
Csmp¡rfeect of L4; á8r:" anril 48 Mesh Slzes, ItrIheneae Group B 16 Oomprlsed of 10Or 2OO ancl

Fan Slzeso Val,ues Represent Feneentage Amounts 0f Eaeh Gnoup.

Sample
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ck Is
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Group

¡ Ð o üJ.Ct€
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ge

Plttlng
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7o
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fA3I,E 6. CONIIN{TED

srAlïsTïcAL DATA ON ROUNDTNG, FROSTING AI{D PISÎINe OF QUA.RTZ GRAINS IN TIIE

Results Ïron Each Samtr¡le A¡re Tabulated ln fVo Gnorrps, Group A and. Group B. ^ Groqp A Is
ComJrosea Of 14, Z$r*anct 48 l¡esh Sizes Wheneas Gnôup B Is Comprlseil of 1OO, 2O0 andl
pan Slzee. Values Rel¡nesent Pereentage Amounte of Each Gnoup.
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A
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Fnoetlng

A
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A
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A

6o
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æ
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not Wlnnlpeg
ls glven for

Fittlng

tense

7O
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5o
Ã

35

fonmation, but a Cambrian ? Preeambnlan ?
a comBarleon wlth the TVlnniPeg.

ISlfght

20 10 6S

o1

Ooo



wlth lts textune, rnay be uttltzed ln suggestlag moiles and

envinonments of enplaeement. Beear¡se of lte wtdespreatil

ctietnlbutlon, unffonmlty, eontent of manine fosslls
unlfonm slze of gnain, noundlngr fnostlng and. plttlngr the

Illlnnlpeg formatlon was depoelted tn rnarlne eond.ltions.

Chernlcal weathening, meehanlcal weatherlng, transportatloa

by wlnd, streams, nivens, lakes aad. seasr Ir¡aY aLl have been

lmfiontant faatore in tbe formatlon and, d.eposltlon of the

sand,s 1n the fflnnlBeg.

GorgI)osltlou

Cement

Twenty-ftve thin sectloas of specimene fnom

dlffenent outcnopa of the Wlnnlpeg were pnepareil. these

showed llmonlter pynite, marcasite, calcium carbonate,

calclum eaibonate aact lron oxlèe, stLlca, anil d.o],omlte cements.

CaLclum earbonate anËl Lron oxld.e ane the ilomlaant cements.

PLate XII, 2). Llrnonlie, pyrlte anÖ s1l|ea ane Lese abunÖant

cements.

8L

Rep}acement, Authlgeneels, anil Petrognaphy of tbe Quantz Gralns.

Quartz gnalns appear to show pantlal neplaeernent

by the eenent 1¡r craoks and, fractures. In many pLaees pyrlte

pantially repl.aoes the Euartz gnains. (etate I11, l').



I,ttt].e authlgenlc gnowth was observecl on the

quantz gnalns fnom the T[innlpeg sand. Some appeared. on the

sanrpLes from the l¡ake Winnlpeg locaLltles. Macauley (fg¡f)

stated. he observecl d.ouble authlgènlc growth on one on .tvo

gralns. Thle ph,enonenoa of d.oubLe authlgenesis was not

sbservecl by the wnlter. lñlhen single .authlgenle gnowth ls

obsenvecl 1t 1s etlstlngUlshecl f,rom the nouniled nue].ean gnaln

by a zone of elouiLy mate¡'la1 about .01 mllIlmetree wlcte

sepanatlng the nucLeus fnonr the eecond,ary overgrowth.

Authlgenesls tends

The thta seetton of a eamPl,e

authlgenle gnowth on most of

Mlerocline shen

authigenlo feldepcn which

1).

82

only rare quantz showed. straln shaclows. Theee

appearecl espeeiaLl,y ln thln sectlons of roek from Cranberry

Portage, Aml.sl< Lake, ChurehlLl R.itver anct Nonth Knlfe Rlven'

Qrrartz gnalns are usualLy elean, but sotse have lneluslons

of bubbles, blotlte, magnetlte, tourmaLlne anct rutl}e neeilles'

The inaluelons are oftea allgned 1n a paral'leL fashlon with-

ln the gnain.

to make nounctecl gnalns angulan.

of Athabaeka sanclstone sbows

the gralns (Btate xlrrr 2).

pnesent ls alTraYs suruoundedt bY

ls Brobably srthoelase. (etate NIII'



Authigenlo growth upoa quantz gnalns may funnlsh

some idèa as to the nnmÞer of sed.lmentologlea1 proeeeees

thnough whlch the sand bas passeô. If a grain possesses

two layere of authlgenlc gnowth lt may be assumed that thfs
pantleulan gnaLn hae been e:çoseil to at least two cycles

of eed,lmentatlon. Double authlgenesls has been mentlonecl

to exlst on gpaiae of iflinnlpeg eand.. Becauee of thle
featune the trlnnlpeg may have been deposlted. after the r@-

wonklng of a pnlmany eyele sand..

9tnain shadowe ln quantz gnains may aleo be

utlllzect as an evlclenee to pnovtcle lnformatloa fon the

Eouroe of a gaad,. Consldenably mone etnaln ehaclows wene

fouacl ln the sand, gralns from the nonthern Manltoba

êxposuree of the litrlnnlpeg (trntfe Rlvers and, Fortage Chute)

than frsm the south central Manltoba (Deen fslanê, Pr¡nk

IsLand,, Bl.aek Island, Gnlnctstone Polnt) exposures of the

Illnnlpeg fonmatlon. In the Ronthern areas of the Wl.nnipeg,

metamorphlc nocks may have pnovlded more matenlal fon the

formatlon of the sand.s than they elldl 1n the ssuthenn âreâso

8J

Corapssltlon of Oolltee andl Noclulee

Compoeitloa of OoLltee

X-nay BowGlen diffraetlot¡ X¡hotographs were taken of

oolltee from the oolltle becls on Prrnk Island. Theee ooLltea

Fere for¡ncl to be eorulgoeed of pyrlte. The cryeta],l,1ne fo¡n of



Ifuaonlte, goethite, represents the compositlon of tbe

oolltes 1a the Eartney llÍe],l (eUte Ëffl, 3).

Corr¡¡osltlon of NoeluLes.

Some of the noitulee are pynlte and guartz, others

are dolomlte anril quantz, aome ar.e fennuginoue calclte
(slclenlte) aaet quantz, ancl some lctentlfledt by trlaeautrey

(Manuserlpt L95L) are Itseclfmentary apatite. rf

ConpoeLtlon of the tr'osslls.
. Composltlon of the fossils may vary 1n the

dfffenent outcr"opa of the fonmatlon. At Desehaæbault and.

A¡niek Ïrakes, anil at Graaþenny BontagB the- foõslIs are nad.e

up of arenaceous dolonlte. From the f¡ake W,,i.antPeg loealltles
foeElls are fsr.seô of pyrlte, arenaeeoue calclte or d,olomfte,

and bLack-bnown chltinous phssphatte naterf.al. Anagonlte

fosslls are present ln a sanÞle of Wlnnlpeg ehale from the

AanEtadt Well, North Dakota¡ (ptate XIII, 4).

th

Conpoeltlon of Sha1e.

Sarrples of Wlnnlpeg shaLe from the Hartney lfleIl,

vtetoria Èeaeb, anct Ëbe Aanetadt well were x-Paye€lr rn theee

three speelmens the ehale was d.etermlneð to be MalLlse elay.

Maflles clay le eompoeed of varlou,s proBontlons of guantzt

eaLelte, haLlotslte and, naerl.te. (Nagelschmidt L955).

Tlre powd.en photognaphs of these partleular shal,ee

provld.ed only very ueak llnes, from whlcb the lilentlficatlons



eouJ.d be mad.e. Llnee pantially
tere obtainert ln the photog:'apb

Aanetad,t flelL.

Insoluble Resid.ues.

Several lnsoLuþLe neslduee fno¡a sevea sarrples of
approxlmately fonty grams. each were prepared,. îhe data

coEl¡llect fnom a study of the tnsoluble nesld.ues ane presentecl

la the tabLe foll.ow1ng.
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comparabl.e to montmonlllonlte

of the shaLe fnom the

Amlsk l¿ke
Onanbenny Pontage
North Knlfe Rtver #1
North Knlfe Rtven #2
Pontage Chute, Churchll1
Ballantyne Bay
lake Athabaska

T.A3I,,E 7.

INSOTITBIT RESIDTIES

l$elght Welght Percenüage
of of IneoluþLe

Sample IneoLuble Resld,ue
Reslduee

37 .11
36.5 27 .76
37.30 L6.55
47.3 40.7643,0 2O.2
37.3 33.9
35.7 33.3

Composl.-
tlon
of

InsolubLe
Resi.dues

O.J
65.1+
44.5
85.2
46.5
90.o
98.72

Quantz sandt
Itr
illl
tlll
llil
ilil
iltt



Puntty of the Blaek Is1and llnlt t
The lowest beele of the TVlnr,lipeg for.matlon conslst

a sand, whlch has a eomposltlon of almost LAq" siLica.
anal,ysès of these Eanils are presenteil lmmed.lateli follow-

:,

of

lwo

lng

Analyses

Copy of Analyses¡Fi-Repont fnosl
timlteð, Montreal.

1,. Slllca
fnon oxlde
Alumlnum
Llme
Magnesla
Sodta
Potash
Lees oa lgni.tlon

2.

J.T. Donalô & Company,

99.42
0.02
o.3L
0.1,0
o'1t

O.1¿+

B6

rt, ' Fon loeattone see llthologlc seetions of Blaek ancl hrnk

fslancls pp.25 ancl 28 I

Elaek Island Sand,
SlLlca
Alr¡s¡lnum & Inon
Calelun
Molstu,ne

ür* One Eamtrlle of sll.tea saacl fnon Recl Cllf Faetonyr l¿ke Bar

Sand & Gnavel Coml¡any, Itlnnlpeg. Markel #2538 (no. 1) '
Aug¡rst ¿1, L933. Reeeived. analyses from Eomlnlon Glase

Company timltedl. (fnfs neference ¡reeelvecl from

Manftoba Minee Bnanch.) 
+

(qumn
98.0
L.5
1.2
0.8

1928)



2J.

CTIEMTCAT

ELemente

S111ca
A1umlnu.m &
Cal.clum

TABT,E 8.

OI' ÐIFFERSNÎ GRAIN SIZËS FROM BI'AOK ISLAT\ID

28
Meeh
97.4I¡roa L.3
l.h

35 48
Mesh
98. tr 98.5L.6 L.3
J..2 .8

TNTRODUCTION

Fnom ctlffenent layere and. local.ltles of ühe Wlnnlpeg

for.rnatlon, geventeeR, forty grams gamp1es were sleved, and

from these, heavy mlneral separatlons were earrledl out. A

eursory blnoeul-ar examlnatlon of the vanlous fraetlons showeCl

that the heavleg wene nearl-y absent from eveny sleving but

the 10O ancl 2O0 mesh size.

. ITEA.TY MINERAT,S TN TEE WTNNIPEG FORMAIION.

6S roo

98.5 98.1,L.3 L.7
.8 1.O

150

98.5
L.5
L.o
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The usuaL mannen of heavy mlneraL separatlon was

performed uttllzlng Bromof;onm (CAnl+r S.G.2.89) (Krr¡nbein anit

Pettljohn L938).

200 & over

90.2
4.472.93 \

A,r¡ounts of heavy mlnel¡als separatedl from tT¡e

varlous 4O gran eampl-es¡ nanged. fnom twenty-flve to one huncl-

red gralns. Ia no sarn¡lle äfa anty equal or exeeecl mone than

a traee$ of the total saulBl€r

Tnace eqra1s lese than one pereent of total saupleo



DescrlBtlon of Heavy Mi.nenaLs

A ohart showlng the typee and, relatlve amounts

of heavy mlneral-s ln some sand speclmens of the lfllnnlpeg

fonrnatfon ls shown ln Table 10, page 94 , folLowlng the

deseriptions. Also lncludedl ln thls ehart for purT¡oses

of comparison are heavy mlnerals from loeallties not ln

the l0inalpeg fonmatlon. A Table of heavy nninetrals fnom the

St. Peten sand.stone ls shown to lllustnate slmilanltles and'

cllffenences wl.th the llinnipeg heavy mlnenal suite. (Table

9t page 93 ).

GARNET - IvTostLy plnk, some elean to yellowlsh. x'ew

graLns are roundled, especlally from Lake Silnnlpeg l-oeal1t1es.

Generally very lrnegular and shalpLy- eitged' wlth lrnegulan to

eoneholdal, fractltr€¡ Some gralns Êhow marked pl,ttlngs.

(rtate xrrr, lri).

GAIfrNA - A steel, blue eubtc fnagment may be tarnlsheil

pynlte graln. Galena fnom Grlaitstone Pþlnt reponted by F.D.

Shephend (pensonal eommunlcation.) O¡tenop at Gnlndstone

Polnt has some steeLy bl.ue cuble enystal aggregategt may be

ga3.ena.
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IIORNBT,ENÐE - Gralns prtsmâtle, falnLy smooth slclest

lnregularLy fraetureel enctE. Pleochrolc from ]lght to clark

gfê€ltr



BICIfIlE - ShnecLs, fractuned pnLsms and, plateletsr anê

prlsm l.lke fnagments, fnom llght to dank bnowa greenlsh and

yelLowlsh þnown to alnost black. Pleochrolc iha}.o.s-

Innegularly fraeturing end,s ancl parallel to sub panallel

sldeg.

lhle mlneral is not for¡r,¡d. ln the lTlnnlpeg formatlon

sand,s but ls found |n the sample from Lake Athabaska anð Ln

the eaû¡ple of probably eontamlnatect lfllnnlpeg eandstoneo

(rtate :trr, h).

IRON OXIDE - Reditlsh bnown yellow to onange or puqpllÊh

stalns or as irnegular fnagmeats.

MAGNETITE - RounGleél

bl.ack. Some show Êmall

(pl,ate xr, 2) 3).
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MARCASTTE -
to þnassY Yellow

to eubror¡nd.ed. Bl'ulsh blaek to

fnaetr¡re sunfaces havlng llmonlte.

TITR TE

aggnegatee

ooIlt1es.

Aelcular, arnowhead, cnuelform-llker bnonzy

cryetals ancL aggregates. Rare.

- Oetahedrons, pynltohed.none, cubie cnystal's and

are of brassy yell,ow eol,or. sometlmes oeeur as

(ptate Errr , 2).

ZIRCON - Frlsmsr

eubla pYnamiils. Some

terrulnated by rouadedr subrounded or

etubby pyramicl,al lnregulan on fnaetureÖ



90

fnagments. tr'nacture, lrregULan to eonchoiclaL. Prlematl-e

fonma frequently contain many láclusions aÌNCl ane often

zoned. IncluelonS ln othen fonms vany fron¡ none to many.

Co]ore fnom elean, plnk to bnownlsh dlusky grey. Some ane

pltted. (rLate'XIII, I, .2, 3), A chart of the varlous
..t

zlreons ancl thetr. Ölstributlon withln the l[lnnlpeg ls glven

ln Table II, Page gî .

sTAIIROtirp - veny pale lemon to amber yellow. Rane

gneenleh o¡î browaish pleoebrolc. Some of tbe lnnegular

graine shon dlstlnct hact<ly fr:aetuned termlnatlons. Others

show ilconeentlnarr llke pattern on eld.es of graln' (ptate

xrrrr l).

ÎOUR¡&,LINE - Vlolet pearJ.y blue, (tnctieollte Na-Fe-Li),

blaek bnown (sehorllte I'e) yel3.ow, plstachi.o gneen-elean

(0n tourmallne), elear, pink-Enauve (rubelllte Ll), yellow

green (eLbalte or schorltte 0a Na, Fe, I'i)r well' round,edt

round.ecl prlematle ancl rare euhednal' pnlsme, Lene llke gnalns'

Fleochnoiem hlgh tn llghter coloned gnalns. Sone gnalne

þnoken. Blotlte¡ nut1le, magnetlte anit bubbLe lnclusions

ane cogrüotre Danken colons Bneitomlnate. (ptate XIIIr 11 2,

3). Some are peeu1larly coLorecl, mottleit blue ancl ye -l'ow'

|the $ohlo Plunkett samples eoatala only il'eep red tonmaLine '
A ehant ehowlng the ty¡res of tounmallnee and ztroons 1e

presented ln Tab1e ÏI, Page 95 o



RUÎILE - X'oxy neil to þrown re€l Ln lrneguLar gnalne.

One epecinen of genLcul,ate twl.ne.

MOIIAZIîE - Reponted by Maeaul-eyr 1951 not eeen by

the wnlten.

UNI(NÛïFN - Green bnowra ln tranemltteel l.lghtr lnnegulan

ehape, sllghtly nouaeled. Pal-e yeLlowlsh eream to veny

1lgbt green 1n neflecteô llght. R.I. @orrê than 1.5h.

Isotnoplc on very Treakly anleotnopico

Not enough matenj.al waft avallable for aa X-FâV powd.en

cllffracti.on photo.

MELA¡$TERIIIE - GryEtale nln the overlylng EFgle on the

north sldte of Blaek IsJ.and,srt, (reponted, by trr. D. Shephendt,

pereonal eorNmualeation. )
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Slgnlftean@e of Heavy MfnenalE

lhe heavy detrltal mtnerals (o hen than quantz)

ctete_etedt ln the lfllnnipeg fornaatlsn represent a stable sulte

of beavles aot uallke tho.se for¡ncl. ln marey othen Þaeal sand-

etones. No cltEtlngUlshlng-vaniatlons ane sho1yn by tbe heavy

mlnenaLs fnou dtifferent locaLltles of tbe lillnnlpeg fonmatlon.

onLy traees of unstable heavy mlaerals ane founcl wlthln the

Wlnnlpeg. fhe ferromagnesians wltb the exceptloR of nane

hornblencl.e are abeento Ç



As the heavy nineraL suite of the Wlnntpeg ls

representecl by the stableet forms i.t ls suggeetedl that

chemlea1 ancl physical eraclieatlon of the uastab]'e

accessorlee has oeourneil fron rewonklng of the sand,s and

fno¡n latrastnatal solutlon.

Aceorellng to Knynlne (f.9h6) certain tyI¡es of

tounmallnes are eharacteristlc of partlcuLan parent roeke.

The tounmallnes ln the l|lnnlpeg show lte sands to have

been d.erived from gnaaltes, ¡legmatltes, anil metamorphosed.

eeellmente.
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San4¡le
Nu,mber

Estlmated pen-
cent of trfiajon
Constituente

foun- Ana-
ma- tase

Zlrcon l.lne

1
I
9

Lt
L3
18
25
33
36
43
45
47
51,
54
6o-6r

r A B T E 9.

l+5
55
55
5o
6S
45
6t
50
80
5o
5O
7o
35
50
3O

6̂\O.\/{so) qt .r{ +¡r{+t+to@.rtOS)O+tdF!
F¡Ê¡'d.FIOOçlÊr.rtF{ÈE8EÊ ð95

45
45
45
5o
35
55
35
50
20
45
50
30
30
5o
7o

10
R
R
R
'R
c
R
R
R
5
R
R

55
R
R

RR R
RRO

A'=

R=
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Abunöant
Conmon
Rar.e

R
B

R
R
R
R

R

Gram of
Heavy Minenal-s
ln Ten Pouncls

of
St. Peten

{r Aften Table 5, BuLletin No - 55r ll1inols State
ebologlcal Survey, ItGeology ancl Eeonomlc
Resourees of the St. Peter Sanðstoner by trt. J.
lamaan, L927.

A
Rcc

c
R

c c0
RR

o.07
L.62
L.26
1.51.
1.27
r.33
3.L9
2.40
2.60
1.14
o.g5
2.78
3.60
t.g3
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WINNIFEE FORMATÏON:
Bl,aek Island S. stdle fltr T
BLae1c Isl.ancl S. el.de #2
Black Island N. etile
Vletonla Beach
Deen Islandl
B1g BuL1 Heacl
Gnladetone Point T T

TABTE 10.

. A dQt OAs Ssss Ë5
6lFlXF{*lFlFl

HeoLa Islanô
Recl Rlve î #L
Recl Rlver #2-
Rect Rlven Hepner #2
Impenial trroxwannen
P¡mk IsLancl
Ballantyne BaY
Amlek Lake
Nonth Knlfe River
Bad Cache RaPlds

A dat(\ tr{J\/ O .t{
r{X

RECENT SAI\TDS
lnavenseBaY C P A A P P

0ANTBRTAI{, ALBERÎA
snrnr"Pl,únkettwel'L PD P c c

cAìrBRrAN(?), PRECAMBRTAJS (t)o*ït'ït ut"tt'ïï= 
urrrr*, å irri

A = Abuaaant, monu thal ^2)% ry tY-ZØ
C = Commonr ínone than L% oP lo ?5!:
P = Presenl, more thal 5% uP !9 lV"
R - Rare, mône than t/" -u;P 

to 5%
T = Tnacär ].ess t'han L%

*ThlsgauI¡lecontamluateilwlthReeentsaad.

9l+

ÎC R PD R
TR RD A

TTA T PA D
P D RP P

TTA A PC P
RTAR.D RARP

RC PTRD P
rTPR D PA P
r AA DTRP O

TCP D RC F'
T A. TATÐ

Rf P.T D
TTA RTCD P

PA? ATRC C

tsPP D RO R
RPP D 1A P
rAD P TÁ, P

R
rR

T
R
A
R
R
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TOURMALTNE & ZIRCON TYPES IN

WTNNIPEC FORMATTON
BLaek Is. S. slde
Black fse SE slde
Black Is. N. elde
Vietonla Beach
Ðeen IsLand
B1g BuIl Heatl
Grlndetone Polnt
Hecla lelanð
Red. Rlver #L well
$eô Rlve? #2 well
Red River Hepner

#2 wetl
Imperlal Fo¡çwanren
Fr¡nk lsLand.
Ballantyne BaY
Amisk Lake
Nonth Kr¡lfe Rlven
Bad Cache Raplds

RECENT SÆ{DS
Traverse BaY

CAMBRTAT{ SAJ{DS
Alberta.

Sohlo Plunkett Well-
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Athabaska Sanils
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Ftgure L.

EXPT"À}TAIION OF PT,ATE VTTI

Heavy mlnenals x 25, Tourmallne
(r), Elrcoa (z), Garnet (c), and.
Magnetfte (M), from the basal
eand.stone sf the Ond,ovlclan (Ueen
Ieland. uni.t ?) orq the northeást
eld,e of Ballantyne Bayr Deechanbault
Iake, Saskatehêwênr

Heavy minenale x 25r Tounmallne (t),
Gannet (e), Magnetlte (M), aad,
Py-nlte (P), from tlre baeal eand,stone
of the Or.dovlelaa at the Bael Oachê
Raplcls on the Chr¡nchlL1 Rlver.

tr'lgure 2e

96

I'lgure 5.

Flgune l¡.

Pyrlte oolltee x 10, fnom the base
of the Grlnelstone Polnt unlt o¡ the
west sldte of hrnk leland..

Quantz gralns x 2O, fnom the Wlnnlpeg
sand at the twenty-five hundreêl foot
mark ln the Gnoa1lê vel.l.



PT--ATE VTTT

tl
{Þffi

.Õ. {g



Figure 1" Suartz enit x 20, from the baeaL
sand stone of the Ord.ovlclan (Deen
Islancl unlt ?) at the Portage
Chute Rapids on the Churchlll River"

EXPTANATTON OF PI,AfE ÏX

Flgure 2n Quartz sand, x 20, from the Grlnd-
Êtone Point Unit on the north side
of Hecla- IsLand"

Flgure 3, Quartz sand. x ZOn from the basal
sandstone of the Orilovlcian (Oeen
Island unit ?) at Cranbenry Pontage".

Fi.gure 4* Suartz sanä x 2Q, from the-Black
Is1and unlt on the south sicte of
BLaek Island"



PLATE TX

2,

L
¿$a
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$XPLANATION OF PLAÎE X

Flgure ln Typteal roundlngu frosting and'
pitti.ngr â8 Eeen in the sands of
the {rlinnipeg formation" Thls
sample is fnon the GnÍnd'stone
Point on the west sid'e of Funk
Island "



P1,ÀTTJ X
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EXPÏ.,A.NATTON OF PI"ATE XI

Flgune 1,

Figure 2,

Flgure 3"

FLgune 4.

Sand.stone x lou cemented by pynite,
fnom the Grlnd.stone point unlt on
the northwest slde of Hecla feland,

Sand.stone x LOo cemented by a ferru-
ginouo earbonate, from the basel_
sand.stone of the Ordovlcian (Oeer
Island unit ?) at Cranberry portage"

Pebble conglomerate x 10, from the
basaL sandstone of the Ordovieian
(Deer IsLand. unlt ?) at Pontage
Chute on the Churchl1l River"

Argillaeeous dolomitie llmestone x 10,
from ten feet above base of Portage
Chute formatlon, same location as
flgune 3, plate XI"



PLATN XT



EXPT,ANAT]ON OF PIATE XÏÏ

Figure 1' Authlgenle mlerocllne (m) x lOOu
in eandstone from the Grindstone
Point unit at Vietoria Beach"

Flgune 2, Authigenic quartz x 10r ln Athabaska
Eand,stone from Plne Fointr lake
Athabaskan

Figure 3o Goethite oolites x 10, in shal-e of
Gnlnclstone Point unlt firom a core
sample of the HartneY welI.

Fl.gure 4' Aragonlte fossiLs (trrfn seetlons)
x 1Õ tn shale on Gninilstone Polnt
unlt, from a core samPle of the
Unlon Otl Aanstadt well'



PLÀTE XÏÏ
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EXPT-,ANA'ITON OF PT.'ATE XTÏT

Flgure 1" Heavy mlnerals x 45, Staunolite (S)t- lourmallne (r), Garnet (c), anä
Zi-vcon (Z), from the Grind'stone
Potnt unit on the weet slcie of Punk
Islanil "

Flgure 2u Heavy mlnerals x 10, Tourmal-ine (t) o

Zircon (Z), Ðolomlte (Ð), Magnetite
(m) n anii E'yrlte (P), from the Grind'-
stôire Polnt unlt on Grind'stone Point''

Figure 3u Heavy minenals x 10, -lourmaline 
(f) I

carnêt (G) n Zlncon (Z) ' and' iltagnetite
(ar), fróm a contaminated' sample of
tt¡ê'glack f sland' unit on the north-
west side of Black Island'"

Flgure 4" Heavv minerals x 1Oo Gqnle! (c),
Blotite (e)' from the Athabaska sanil-
stoneo Plne Polnt lake, Athabaska"
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oN TIiE ORTGIN AND FORhIATTOTS OF PYRIlll, TRON OXTDE9 CAICÏU1U
CARBONÄTE' PHÛSPHAT$ NODilIlr$ ANÐ OOLÏTES lflfHTN TH}-l ITTNi'IÏPEG

FORI.flAîION"

TNTROÐUCTÏOT{"

The rnaterial i-n this ehapter was assenbl"ed to

provi,le informatj.ocr ihat would aid with the reconstructiovr

of paleographie condit,lons which existed during the

deposltion of the trVinntpeg formatlon"

sEqI['mNrABY_PYRIJ:E

Aeeording to Mathias (fpZS) sed'imentary pyrite

maybe formed ln many wayse by reductLon of iron sulphate

{n solutlon }ry onganic matter, o:: by sulphate pedueing

baeteriau or by the aetfon of hydrogen sulphide on iron

sulphates or earbonates ire solutlon" Krunabein and Garrels

(WnZ) belleve the hydrogen lon eoneentratlon pgu anå the

oxldatton reduetion Ehn provid.e two baeie eontrols whieh

J-argely determine the kind.s of chemieal end members produced'

by fnorganlc anrlu or biochemieatr reactions' trn sea wateru

where iron is present together with other elementsu the

exlstence of particular iron compounds as €o$o pyrlte,

siderlteE oP hematlte, d.epends on deflnlte physical chemieal

eonditlonsç Pyrite deposlts lndependently of pH, but it is

stable only wlthin eert,eÍn limits of Eh, t"en frorntsh*o'l.¡- to

Fn-O,I25, Tf the Eh changes, slderlte or hemattte whj-efi

are stable within the new Eh vaLues may prefenenttally exist"

The amount of one mineral, howevero €"So pyrlte



w;¡hieh ürll-l ppeci-pita.te, ls dependent on the amount of lt¡-

eonstl"tuent s ar¡ail-able ,

These stabl-3ity timi-ts Eh and pHu funetion

according to Krurnbeln and. Garrels (XgSZy Þ" i-J) essentially

lndependent of temperaturee pressure anð composi.'bion of

the sea waten syetem from whie]: they p:"ecåpltate.

Sedimentary Pyrtte in the lïfnnipeg formation"

thie pyrlte occurñ in nod'ulesu ooliLesr aÐ

irregular, grainsp âs fosslf replacements and as eement

thi:oughout nearly all bed"s of the 'u;$tnnipeg formation" lhere

ts little if any pyrj.te ln the beds lrnrnediately overlyimg

the TYlnnioegu nor is there any pyrite exeept for a few

detrltal gralns vuithin the basal" (elaet<. Island)unÍt of the

f ormati.on"

several features are exhiblted by the pyrite with-

in the Wtnnipeg. The i,vriter suggests '¿hat as there are

organic remains (phosphatle fosslls) assoefated. wlth the inon

sulphlde, reduction of iron sulphate by organte matter has

partially formed the pyntte" Krumbein and Garrels (1952)

have proven the effect exerted by Eh and. pH on chemical

depositåon, 1t [s suggested here that some of the pyrite j.s

ppimary and was formed Ln an envinonment with an Eh of from

-0"4 to Eh-0"L25, thai is in red.ucing eonditions" Fossils fn

the lïlnnipeg are often pyritized and this v¡ould' ind'lcate sorne



a "1 1ìI i(-,

pyr.11e ts post-depositiona3 or of seeonrlary (epj.genetic)

format ion,

Tr,os: Ûxi"de

'f,leathering has caused. the formation cf iran oxide*

Tron oxlde f s obser"ved. at timesu closel;' asscciated wlth

rusty pyrite. Foq¡dery yellowy sulphurous materlal ås often

found vr¡ith tne iron oxld.€'

Calciuin Carbonate

In the Black Tsland. unÍt no carbonate is present.

In the Grindstone Folni unit a few limy bands up to one foot

thiek rnay be deteeted"" The writer suggests these }åmlr bands

resuLted from Íntrastratal-'solution. Frorn the base of ih¡e

Ðeer Tsl-and. unlt to lts tope the earbonate inei:eases fr"om a

tqace to nearlY Puxôe carbonate"

Thenatureofoccurreneeofthecarbonateinthe

Deer Island u.nit may'i.ndleate that a ehange cf conditions

took plaee" Cond'itlons in which pri-neipally sand was

deposited may have been fol-lowed' by a ehange to those

conditions in which pired.ominantly carbonate formed' The sea

water existing at the time of the eanbonate deposl'tion may

have been sli.ghttry alkaline ,¡'itÞI a pH value above BIUS Or

minus ?"8 (Krumbein and Garrelsu 1952) *



Phoephate Noilules ln the tlnntpeg

The d,epositlon of the phoephate lon ls d.epenclent

upon pH, but ls lnclependlent of Eh fluctuatlons. Phosphate

w111 preelpltate fn a physico

to tTrat of the carbonates. The

Wlnnlpeg

nodules.

forrnatlon contains many blaek shlny phosphatle

Fhosphatle on sed.lmentary apatlte noctules simllar

to those of the lÏlnnlpeg are found, ln nock types from

Preeambnian to Recent.

Pettljohn (fgae) dld conslderable work on Bhoephatle

nod,ules ln the Plattevlll.e Limestone ovênlying ttre St. Pete¡

sand.stone. The ¡rnften thlnks thelr manner of formatlon may

furnlsh sone ilata whlcb could be applled to the expJ.anatlotl

of the fonmatlon of the phosphate noduLes ln the Wlanlpeg.

Phosphatlc noctules ln the Plattev113.e, accorillng

to Pettl john (fgZ6 pp 372), have been formeit on tbe dtlvlsLon

planee of formatlons ctue to non-cteposltlon anct solutlon, aincl

thenefore may be used as a cnlterlon 1n the determlnatlon of

chemlca1 envinonment stmll

Grlndstone Polnt unlt of t

111

unconfonmltiee.

Phosphatlc nodules are charaeterlzect

sh1ny, black surface. -A'ccordlng to Pettljohn

by ctarkr bnown,

(rgz6) a hancl



1

flne gralnecl ainorlphous matenla1 which f s an lnhenent

pnopenty of the nod.ule pneelpltatect und.en favonable eond,l-

ttons, may cauÊe the glaze on poIlsh. Other wonkens bel-Le

this shlny sunfaee or poJ"lsh on phosBhatie noclules may !re-

sult fnorn the movement of these strtrctunes by eunnents anil

WAVeS.

The phosphatie aoilules of the Tllnnlpeg exhlblt

the followtng features. they ane fnom L mms. to 5 mms. 1n

cllamete¡r¡ shlny d.ark brown to þlack on the surface, and.

dank bnown anÕ eoft ln the centre. MleroscopleaLly they

are córnposed. of a darlc brownlsh amorphous lookirlg matenial

they ane isotropic, have a flne gnainect d.anken amorphous

matenlal forming the perlphery of the nocluler and, oceur'

thnoughout the Grindstone Polnt u.nlt.

Maerosaopie ancl mlenoecoplc slmilarlti.esr are

noticeable between the phosphatlc nod.ules fnom the Platte-

vllLe llmestones and those fnom the {lllnn1peg fonmation.

the notleeable slmllanlties 1r,l the noclu1es are fn slze,

coIon, hênclness, textune, composltlon isotnoplsmr and the

shlny hardness of the surface, anit thelr occurrenee |n

companable llthologic sequences.

As phosphatic noclules slmllar to thos ln the

Wlnntpeg are claimecl to represent d.eposltional lr.regulanlt!.es

TLz



on even deposltlonaL bneaks,, tbe presence of phosphatte noô-

ulee ln the Griaôstone Polnt unlt of the T[lnntpeg suggeste

that slmlLan cond.lttone pnevalLed,' cluning theln fonmâtionr

Orlgtn an€l Formation of Oolltes in the Wlmrlpeg

Many lÖeas ane Brevalent toðay on the mannen 1¡e

r (rgfg) belleves ooLltes werewhleh oolltee form. Buchen (1918) belleves ool'ltes w

formeËl generally la suepension, by a substance changlng

fnom an emuleoldl etate to a soIld, that the sphenlcal shapp

of the gralng |e d,ue to the tend,eney of lhe dnoplets fonm-

lng ôunlng the process of sepanatlon to eoalescer and that

the dtlfferenee betweep ractial anel concentrlc etrueture

dtepenöe on the lmpune substancee disoarcted or retaLnedt 1n

the growlng structune¡ '

't

othen wnlters 4serlbe onganle as well as lndnganlc

orlgins. OnganleaL}y formed oolltes cLo not contaln con-

eentnle or radlal, stn¡etures as €lo the lnonganlcally formefl

113

OD€E! r

ìBuþhen (fgfg) cl,alms oolltes are, elther pntmaryi

If seeond.arfr oolltes haye pnactlcalLy noor seconilary. e pracllca¿J-y

blncling matnlx, they ane unifonm ln gnaln slze thus lndleat-

lng sortlng, the ooLltes rnay be Lald down as enoss-beclst qr

else the second.any oolLte may have Lneorporatecl qlthla lt

rnaterlal- wbleh |s forelgn to the sunrou:qcttag natnlxo

:



1lh

þyrlte Oolltes

The petnognaphle ðescniptlonn the stnatlgnaphle

posltlon and the loeatlon of oollte oecurnences have been

d.lscuseed prevlously 1n this r.epont (ppt 55s 8l+). Sc'xne

aspeete of the or.lgln andl forrnatlon of sed.lmentary pyntte

have also begn dlseussecl. It ls not possibLe to etate the

actual fonmatlve proeesoes operatlng to proiluce pyrlte

oolitee 1n the ï[lnnlpeg. Howeven, a few suggestions on

thein fonmatLon are offered by the wnLten. The pynlte

oolltes ane primany because they are eemer¡ted, by an abr¡ndafrt

sflty matrlx and because they possess none of the othen

featunes such aB cross-beddlng on lack of cement that are

characterlstle of seeond.ary oolites. Fyrlte oolltes of the

li[fnnlpeg exhlbit a spherleal ehape. This 1s so beeause they

ïeere formed either as solld structures, or else as gel

structunes whleh haniteneil befone the cteposltlon of

superlncumbent l¡ects .

Graptolltes w-hlch were planktonle onganlerns ane

assoólatect v¡|th the ooLltee. Many wrltens þeLleve pyrtte

ool.ites are a gooiL erlterlon to use in the d.eteetlon of ani

unoonfonmlty. If thls !s Bor then there 1s the posslbll.lly

of an unconfor.nrlty between the top of the B'aek fsLan.l "'lt'
an¿ the baee of the Ênlnd,stone Polnt unit. The pynlte oolites

ln the Wlnni.peg ane alwaye composed. of coneentnlc laminatlons

whleh are ehanaetenlsti.e of lnonganleaLly fonmeÖ oolites'

(Bucher, 19ï8).



These spheru,rltlc struetunes are assoeiated wlth marine

pJ.anktonle fosslLs and 1t ls thenefone suggesteil these

ooLltes were fonmed, 1n a body of water conneeteil to aa

open, fneely clneulatlng manf.ne envlronment. lhe oolltee
belng pyr.lte have l1kel.y had thelr o:rlgln 1n neducing

eoad.ltlons.

Geothlte Oolltes

The stnueture and petrognaphle eharactens of the

Gloethite oolltes have been d.eseribed on pg,ges 56 and 84.

Many of the goethlte oolltes of the Wlnnipeg

for.mation eontaln graaules of pyrlte cllseemlnate thnough, or

forming pant of the goethlte lamlnae. îhe presence of,

tr¡ynlte ln tbe hyd,rateel. iron oxld.e suggeets the pssslblllty
that the orlginal. oollte was pyrlte which was changeil to

lnon oxlcl,e by eubseguent oxliLatlon anil hyclratlon. This i

ehemlcal actlvity may have nemoved neanly al-I the pynlte,

leavlng onLy a few gnains ln the crystalllne llmonlte.

115

The goethlte ooLltes ane flatteneel eJ,1lpsolds

whereas the pyrlte ones are pnlncip"gLly sphenlcal. Thls

feature may be e:rplaineil by the lcl,ea that the latten orlgln-

atecL as a structure of sol,ld. pynite erystals and the former

as a soft geL whleh has beeR flatteneit by the overly.lng bects.



The goethite oolites are aot unlformly cltsposed.

wlthln the containing shaLe and tend to be anrangect 1n

groups of elosely spaeecl osfi.tes. they oceur wlthln the

shale and. !t is not posltlveJ.y known if they occun at the

base of the Grlnd.stone Polnt unlt as do the pyrite oolltes.

rhe upper l,lmlts of .the goethlte oolitee may poÊslbly be

usecl to ctetertnine the base of the Grinilstone Polnt unlt

when ctolng subsurfaG€ work¡

These oolltes seem to have been foru¡erit from

onlglnal pynlte ooudes. The presenoe of pynite wlth

goethlte also suggests a physleo-chemleal, envlnonrnent whleh

woulct be amenable to both these compounils, 1.o. or¡e ln

whleh the Ehrs range from -O.L25 to -O.225'

The goethlte oolltes are seconitany lf they resultecl

from the orlglnal pyrlte oolltes' Their illsordenly arrange-

meat ancl lack of intenvenlr¡g cemeat favsns the ldea that they

were moveËl aften belng formed. thelr flatterledt elllpsold'al

shapes lnd,leate them to. bave been d'eposltecL ae nounðed' bod'les

pnlor to the depoeltlon of ovenl,ying strata whleh su'bsequently

caueedl theln flattening. Thelr presenee nealz the base of the

Glrlnctstone Pol¡rt unlt may bave some slgnlflcance towarils the

posslblllty of an uneonfonmlty at the baee of the Grlnilstone

Polnt un1t.
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OÎIAPIER TV

ON TITE NATURE OT' lTfE PRSCAIûBRTAT{ I,A}TD MASS EELqff
EHE TI'INNTEEG T'ORMATT OI{

, Oven an extenslve anear the Precambrlan

lmmecllately undenllee the ìfltnnlpeg formatlon (m.p IIf ).
TTlthl¡l thle area the featunes notecl on the Pneeambrian -
Wlantpeg contact ane heretn d.eeenlbed. Inclucled. |a thls

ehapten le a bnlef descrlptton of the esntacte between

Pneeambrian aniL ovenlylng Pal,eozLc noeke at loealltles
other than those where Wlnnlpeg overl.les the Freeambrlano

ReIlef

The Preeamþrlaa eurface unilenl'ylng the Wlnnlpeg

fonmatlon |s belleveÖ by many to have been a peneplaln with

gentl,e und,ulatlons. In Manltoþa, northeastenn Saskatehewant

and eastern Nonth Dakota tbe structure eontoure on the top

of tTre Pnecamþrlan show ao partleulan topognaphlc featurest

only a general. steepenlng of the bastn as lte centre ls

approachede The well lnformatlon lndieates that the steepen-

lng le nore üapiel ln eaetern Nonth Dakota than 1n Manitoba.

A llst of eLevatlone on top of the Pneearnbnlan lmmecllately

unden the llllnnlpegr ls glven ln Table L5t paget45'

fhe r¡pper llmtt of the su¡rfaee of the pre-

paleozole rand mass in Manltoba dlps on an avenage of flfteen

feet per mile to the southwestr



Contaet of Preeambrlan aud l[lnnlpeg fonmatlot¡

ûrrterop

fhe contaet between the base of the Winntpeg

and the Precambnlan has nst been seen by the wntter, but

Bell. (1895) and Ne1eon (tggz) have seen lt on the

Chr¡rchlLl. Rlver (Plate rn, LrZ).

Though the Preeanbnlan Wlnnlpeg eontact le not

obsenvecl f.n the outcrope on Lake Tltlnnlpeg, ât Bl,ack and

Punk Islande the Blaek leland unlt outcnops wlth 3OO feet

of Preeambnlan. (Flgures 10, 11). At Craabenny Pontage
ì

the Pneeambnlan ls erçosecl 8O feet south of the Wlnnlpeg

formatfoa. (fteure 2).

On Punk IsJ,and, Cole aad MeMahon (fgZ6) observed

kaoIln aseoclated, wlth the lJYlnnlpeg sand,stone. Aloag the

aontbeast shore of Punk. Islaad. overlylng the Pnecambnian

anct below the tfilnnlpeg thene ane sevenal feet of Kaolln.

The haolln here shows a d.eflnlte relatlonshXp to the

Preca¡nbnlan gneenlsh g¡eyr schlstose, metasecllment ae tt

gnad,es upwarcl from gnaLteneGt gneenlsh grey schlstose

rnetasedlment, to gneen lnæure kaoJ.ln, to pune white kaolln.

J. trr. rlirrlght (1;glZ) anËt V. Ð. Cololeugh (fg¡f) also wonked

on the kaoLlns on Punk IsLancl. (ftgrrres. 10, 11). As the

kaolln uncLerLies the Wlnaipeg, weathering of the P¡eeambnLan

muet have been operatlve preeectlng the ileposltlon of the

lllnnlpeg.
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The varlabLe nature of the a,Ebeurface contaet

of the ÏTlnntpeg formatlon and Pneeambrlan ls ehown ln
Table L2, page '.L23.

CIontact of Paleozoles anê Pnecambnlan Othen fhan the
Contacts of the ltllnnlpeg and Pnecanbr'lan.

The Paleozolc Pnecamþr"lan contaots other than

thoee eontacts of the Pnecambrlan wlth the Wlnnlpeg ebow

sevenaL lntenestlag featuref¡. Itlhea studllecl these featunes

ehow slmlLanltlee ancl ctiffereRces with the Wlnalpeg -
Pneeambniaa eoataeÈ. In Ohapten VII, when the orlgln of

the lUlnnlpeg ehall be d,tscueseô tbe Paleozola - Pnecambnlan

cor¡taet featunes w111, be conslderect ln nelatlon to the

TÍlnnlpeg - Pneeambrlan contaet.

In the Sawatoh nange of Colonadq.r the Uppen

Cambnlan Sawatch quantzlte rests d.irectly upon the enocled'

surfaee of the Preeambrlaa roclts. The contact from GlLman

to Brush Creek ls elean eut; a thlck basal congl'omenate of

wel,l-roundterl pebþIes reete on å relatlvely smooth surfaee

of pne-Camþrlaa gnanitlo rocks' tr'arther south ln the

Aspen distrlet the Freeambnian granlte was deepLy weathered.

before the depoeitlon of the Cambrlan bects so that the

lower bed.s of the Élawatch eonslst of arkosic. gnit only

sllghtly neworked. before d.epositi.onc (Johneon¡ J.H., 1944)'

Near Manltou, colonaito a gnanlte eedlmentary con-
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taet le pnactieally a plane f,on the entlre s,¡r€âo 'A coanse

greylsh whi.te sandstoner rarely eonglorneratle but Eometimes

encl.oslng a few 8m411 pebbles overlles a coarse ned blotlte

gnanlte. (CrosbY, Iil.O., L899) . '

In the Lake Slmooe

llmestone restÊ cl'lneetlY oa

(Deane, L95o¡ pP 9 anÖ 1o).

In the Lake St. John-dlstrlet of Sagueñâ3rr Quebect

thene ocel¡rs at two plaees, ema1l nem¡rante of l'lmestone

neettng on the granltlc (PreearnUnian) gnelsses. (HumerG' S',

];925) "

area of Canada, I¡owvlLle

Precambnlan enYstalllne rocks.

L22



TABIü L2

SHOWING TiiE NAIIÍRE OT' THE PRSOAMBRTAI{ WINT{IPEE-CONTAET

Impenlal Blntle

Imperlal. Macl.ellr¡e

Iurpenlal Fonwanren

041.. Stan. Eartney

Reè Rlven O11 #1

RecL Rlver AIL #2

Red Rlver lfepner #2

Hart Gneen Wakeley #1

MeGuekln Teet lIoles

Oommonwealth Manttou #2

Stony Mouataira

Wlnnlpegoels #4

Lllyfie1d Ð.D. Hole

BLack Is. D.D. Hol-e

Mafeklng #5

L-27-L7-26WP

16-18-18-29V//P

L6-22-L9-22WP

L6-35-5-2oltfP

L5-6-L3-6EP

2-1-5-II.TF

3-1-5-zTìIP

1-28-h-hwP

55-l'ttP

8-26-9W"

29-L2-?frP

29-30-l.reP-

Near LflyfleLd

SE slde Black
Island.

L2-L2-43-26WL

L23

Plnk granlte

Blotlte gnanlte

Gr.aalte

Blotlte gnanlte gnelss

$nanlte

Gnanlte

Granlte

Pink, feLdepar granlte

Plnk granlte gneloe

Rusty clecomposecl and
weathered granlte

Itght grey lgneous noek

Weathe¡red gney gnanlte

2O0i of weatheredl gnanlte

80r-100r nlgn:y weathered
gneen phylltte
T[eathered cllslntegrated.
red. gnantte.



ri\it'RoDucrroÌ{.

Fhls chapter ls lntencl,ecl pnlraan lly f or the
:

purlgose of stating the lclenttfleatlons aacl to show the

llLustratlons rnarile of the"fossl].e eolLeeted. fnom the

Ðeen Island. unit outeropping at Cnanbenny Portage and

Amisk Iake. Othen faunal lists for several loealitles
of the Ttllnnl.peg ane given ln thle chapten. A faunal llst
fon all of the Wlnnlpeg, showlng ttlstnlbutlon ln unlts
and. genenal Loeallties, is glven here. (faUte J3).

SIÍAPTER V.

F¿,tEoNTOLOeY

9ne

AMTSK T,AKE

quanter mlLe south of Sueker Creek on Beaven
Road. I'osslLs coLlected by A. D. 8a1111e, Ðn.

IiII. O. Kupsch ancl G. J. Genlk.
Lake

i.. Endoeer.as sp,
2. Actlnoeeras Bpo
3. Kochogeras sP. rfr:

4. Cyntogomphoceras? spotlt
5. Maelunltes? Gfo ffiâilltobenslsr lflhiteaves 4¡'

6. Llosplba sp.
7. Solenospina sPe
8. Slnuites eancellatus¡ (naff)
g. Honmotoma Bp.r (a small form)

10¡ Zygosplna? sp.
11. Sowerbyetrtra sp.'L2. Rhynchotnema? $P.
L3. Dlcer.ornyonia? cf. storeya, Okt¡lltch tlt

1,4. Réceptaculites ePo
L5. CyeloeninLtes cf. globosusr Bllltngs

f These were col-Iectecl by Ðr. TT. O. Kupsch of the'Depart-

ment of Natr¡naf Resources, Saslratehewan and. were ldentlfted

by Dn. R, A. C. Bnown, Paleontologist, Manltoba Mlne$, Branch'



CRÆITBERRY PORTAGE

One quarten mile eouth of Cnanberry Portage ln
roadcut along the main hlghway. Fosslls wene
coLlected. by A. D. Balllle and. G. J. Gentkr anil

L.
2.
z).
4.
5.
6.
7.
8.
9..

L0.
l,L.
L2.
13.

lÖentlfiecl by the wnlten.

Enclooeras sp.
Streptelasma sp"
CLlnopistha? cfr antlgüâr T[hlteaves
HaLyeltes @t. graelLisr (naff)
Anchlnaeel-La lnstabillts van. lncurva, Ülrlch & Seofleldt
Maclur.ltes-operculum fnagment s
Seolecoilont ep.
Otenod.onta? ep.
Salpingostoma ef. buelllr TÍhltflelct
Nartbecoceras? sp.

Maclunites sp.
Dlestoceras 8p.
Cephalopod,r bnaehlopod. and gastropod. fnagrnentg

HII,L LAKE, MANITOBA \

Soüth end of lake where Mlnago Riven flows ln.
col.lectlon by J. B. lynnel,l (1892).

r25

1.
2o
3.
h,
5.
6.
7.

Ctenod.onta subnasuta
Pleunotomania sP.
Murchlsonla on Ï,oxomema (lange sp.)
Helleotoßå sÞr
Salplngostoma bueIllr Whltefteldl
Bellerophon sp.
.luve}Laãta Eernlp]anatum, TlTrlteaves; or Trlpteroeeras

Planoconvexumr HalL
Nantheeocerac¡ éraeslphonätur¡r (Wrrtteaves)8.

STURGEON IAI(8, SASI(ATCHEITAN

east slcle of Stungeon I,ake, fosslle colleoted by
.T. É. rynreli (regz)

Encloeeras annulatumr Hall
Aetlnoeenae 8P.
Maelunltes manltobenslsr Whlteaves
Conrad.eLla sPo

0n

L.
2.
zJ.
4.



T,AKE WINNIPEG

I'ossils col,lected. fnom Vletonla Beaehr Black
Islancl, Deen Island., Punk Island ancl Gnlnetstone
Polnt. Llst compllädt by G. w. Maeauley(rg5f.)

1.
2.
2J.
h.
5.
6.

COEüEIVIERATA

GJ.lmacograptus tJrtr¡ical.ler IÍalI
Conr¡lanla formosar MlLJ.en an€l Dyer
Conulanla sp.
OllmaeoeonuÉr Gf. e1arklr Slnclair
Stneptelagtna nospo MaeauLey Mss.
Streptelasma rrrsp. Macauley Mss.

AI\INET,IÐ¿.

1. Scollthus ap.
2o SerpuLttes dtssol.utusr Btil.lnge

J..
2.
2J'

BBYOZOA

Ifall,opona multltabuLata, (Ufrf cfr)
Rhlnlcllctya mutabllier ULnleh
Esehanopora Bp. U1rleh

BRACHIOPODA

Llngula sp.
Plaãystnoinis reversata, . (Foerste )
Plectonthls plieateLlar (Hal])
Rhynehotrema !.naequlvalv1sr (Castl,enau)
Rhynehoæema lnae qu1v"t"*iå"iläii 

å"$åff:l!li

1r
2.
z
J.
h.
5.

6.
7.
8.
9.

10.
Il,.
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fnematis BÞ.
Onthis (ttesperonthls)
CycLosplra blsulcata,
Sowenbyella Bp.
Stnophomena $P.
ÐaLmaneLla sP.

PEIECYPODA

Oyntod.onta sp.
Modloloclon patulusr Ulrlch

GASTROPODA

Slnuites cancell.atus, (gaff)
SaJ.plngostoma 9P.
Hormotóma gracl1,lsr -Whitflelcl
Hormotoma 8P. Lnd. (cf. wlnnlpegensls
Soleaosplna pagoda van. oceld'entallst

L.
2o

1.
2o
3.
4'
5.

trÍaenenia, (Conna¿)
(nmmone)

or maion)
(satten)



L.
2.
3.
l+.

CEP¡IALOPODA

EnGloeenae Bp.
Ephlpptonthocenas formosum, I'oerste
Spyroeenae sp.
wéôtonooeral manltoþenc e, (tuhtteaves)

TRILOBITA

1.. Cenaurlnus learus, (Affffngs)

OSTRACCDA

1," I,ependttla sp

CRTNOIDEâ,

1,. 0rlaotô eolumals
2. Glyptoonlnus sp.

ATßAE

1.. ticrophycus
2. Pal.aeopþeus

trtnom the Lake Wlnnlpeg outcrops some fosslLs
not prevlor¡s1y for¡nel wlthin the ÏIlnnlpeg
formatlon. Oolleetecl by A. D. Balllie

G. J. Genik, and iclentlflect by the wniter.

L21

1.
2.
2)a
4.
5"

Trematls Ep'
Pal,aeaem€â Gfo orTthyne?t 811-11ngs
Ozankocllna? Bp.
Graptolltee? sp.
cirãorrr'¡orous? ¿i. stonlngtoneasis, (grffines)

A eouplete fosslL l'lst of the Winnlpeg fonma-

tlon 1e presentect ln Tabte L3t page 128 .



FOSSIT$ ATqD TTTEIR æCURRENCE IN THE T1ITNNTPEG EOBUATIQI{-_----=--

Foesll Name

Actlnoeenas 8P.
Koehoeenas 8P.
Oyclenctoceras annulatum, (Gnaþau anô Shlmen)
Dlestoeeras Bp.
Endocenas BÞ.

TABLE LS.

Ephlpp lonthocenas
Spynoceras sP.
Illestonoeerag manltobense t
Cyntogoræhocenae tsP.

CCEIENTERA-îES
Stneptel,âBßâ Bpr
Hal,ysltes ef. gnacl1lsr Ïlall
Cllmaeognaptue tytr¡lealls, flall-
OonulanLa formosar Mlllen ancl Dyen
Conulanla Bpe
CllmacoconuÊ cfr elarkir SlncLaln
StreptelêErnâ ne BP.r Maeauley Mss.
StnepteLasma n. eP.r Macauley Mse¡

formoeumr tr'oerste

Deer Is1and. Unttt
at 0nanbemy
Pontage, Amlsk¡
Sturgeon, anel
Htll ï,akes

(wntteavee)

x

x
X
x
X
1(

x

Gnladstone Polnt
Unit, at South
Enel of
Ieke l[lnnlpeg

r

x
x

ï

x
X
x

x
x
x
x
x
x

H
No



trrose1l Name

tsRACHTOPODS
Llngula gpo
Platyetrophla neyensata, (¡'oerete)
Pleetorthis pllcatella, (naff)
Rtrynohotrema lnaequlvalvls, (Castelnau)
Rhynehotrema lnaegu,tvalvie vsro

Latleostata, lïlnchell and. SehuÞent
Rhynehotrema sp.
SowerbyeLla ef. senicea, ilonee
Sowerbyel.La sp.
Tnernatie Êp.
Orthie (Hespenonthls) tnlcenaria, Connad,
Oycloeplra bl.suLeata, Emmone)
Dlcenomyonla cf. storeya, OFuLlteh
Zygosplna ? 6p.
Stnophomena sp.
DalmanelLa sp.

CONODOI,II,S

EABLE L3 - CO}fITD.

Ðeer feland. Unit,
at Cnanbenry
Pontage, Amlek,
Sturgeon and,
HllL takee

Ozankodlns Epo

AI{NEIJIDS
Seoleeoclont
ScoLlthue Bp.
Serpul,ltee d.lssolutuer Bllltnge

Younqulst Ur¡tv. of Ïdaho)'Itrtil
ItItil

Gnlnd.stone Polnt
Unlt, at South
End gf ïeke
ITlnnlpeg

x
x
x

x
x

x
X
x
x

x

X
x
x
x

x
x
x

x

x
x

x

x
x P

l\)\o



X'oeslL

PEIjEGYPODS
Oyrtod.onta sp.
Modlolodlon patulue¡ Ul.nleh
Ot ldlophorous? ef . stonlngtoneasler Bllllngs
Otenod.snta euÞnasutar U1nteh
Cter¡odonta gp¡
Cllnoptstha ef. antlquar Whlteaves

GASTROPODS
SlnuLtes eaneellatuer HalI
Salpingostoma sp.
Hormotoma gnaelllsr Ufhltfleld
Hormotorna ãp. lnd.'(gf. wlnnlpegensls on major)
Honmotoma gpo (small)
golenoepfna-paÀoda vån. ocelilentaLle, (Satten)
PaLeacmea ef . oqghyne ?, Bllllngs
Maclunites manltobenslsr Whlteavee
MaeLunftee BÞo
Maelunlteer openeula ?
Munobleoala o-n Iroxonema eP. (fange)
Helleotoma BP.
Salplngostoma buelll, l¡tfhltfþIet
Salplngostoma of. ÞtreIIlr Whitflelcl
BelS.erophon ePr
Solenosplna ep.
Llosplra ql o

Archinaeeúa var; incurva, Ulrleh and. Sehofiel.d
Connaclella gp.

.gABrE 13 - CONrrD.

Deer leland Unltt
at Cnanberny
Þontage, Amlskr
Stungeon, ancl

Qrlndstoae Polnt
llaltr at South
Endl of I¡ake
Wlnnlpeg

x
x
x

x,.

x
x,?

x
x.?

x
x
x
x
x
x
x
x
x
x
x
x

x
x
x

x
x
X
x

xr

x?

H\¡
xÐ



BRYOUOAJSS
EaÎiæ-a multltabul,ata, (urrrerr)
Rhlntdletya mutablllsr Ulnieh
Eeehanopora sp.r ÏIlnleh

SPONGES
CyeLoenlnltes cf. globosusr BllJ.lngs

TRILOBITES
Cànaurlnus ieanus, (e1].11nee)

OSÎRACOÐS
Leperd'ltiasP.

CRINOIDS
Glyptoerlnue sP.
Cr.tnotel eoLur¡nals

ÎABBE L3 - COMTD.

ATfiAS
Irierophlreue
PaleopWsue

Deen Island. Unlt
àt Cnanbenry
Pontager Amlskt
Sturgeonr aacl

TNOERTAE CEDIS
Reeeptaeulltee

8Po
8P.

BÞe

pnindstone Polnt
Unlt, ât
South End. of, leke
WlnnIpeg.

x

x
x
x

x?

lr

x

x
x

x
x

H
LÉ
H



Fi.gs. L-2..

pxPr.-aNATroN oF PLATE XrV

i$alplngostorna cfo buelLl. 1r _sfd.e_'vlew of Xntennal ancl externaL moLdl
wlth pontion of rep]'acecl shall
rnatenlalr x li 2, Postenlor vlew of
6ame x !.25; fnom Deen Island r¡nlt orrê-
half mll,e south of Sucken Cneek on
Beaven lake Rcaclr $askatch€wân¡

tr'igs. 3-I+.

Flgr 5.

PaLaeaemea ef.
sld.e vLew, 4,
externaL mold.t
Polnt unlt on

Flg. 6.

Llosplra ep. Donsal view of lntennal
mol.d'l x 7.5 fnom Deer Island unlt on
roadôut one-ha1f mlle south of
Cnanberny Pontage'

Maclunites 6P. slde vlew of lnnen and'

or¡ter molcls wftn fnagments of replaeed'
she1J., x Ii fnom Êame Locatlon as 5'

Honmotoma sP. Pontion of lnternaL molct,
x 1.5; fnom sa.me honlzon' and' location
as 5.

Sfu¡ultee eancel.latus, IIalJ-¡ Ir apertual"
nGw; 9t lateraL view, both of lntennaL
rnoLct, ¡r'L; fnom Êame locatton ancl
hòrlzon as 5.

Maelunltes BP. fragneents of opereuLumt
a 1; fnom same horlzo¡l anel Loeatton as
1-2 and 5.

Solenospira aP. Portion of lnternaL
nãrãr 

-?.¡; frõm same horlzon ancl locatlon
as l,-2 anct 5.

L32

Flg. 7.

orphyne, Bl1l1ngs 3r
ÖorsaL viewr both of

:c 1; from Gninilstone
north slÖe of Deen Island'.

Figs. 8-9.

F19s"1-0-J.1.

tr'lg. 12
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EXPI,AT{'ATION OF PT,ATE XV

Figure 1" Diestoceras sÞ" Dorsa1 view of lnternal
moldE x Ii from Ðeer Island. unft on
roadcut one half mile south of
Cranberry Fortage"

Flgure 2" Endoceras sÞo Transverse seetion show-
lng septa (s), end eiphuncle (Sf), x
"33; fron Êame horizon and location as
Ir.

Flgure 3. End.oceras Ep" Sagittal section showing
whlte calcite and dark sand.ly carbonate
endocones, x 1; from Deer IsLand unit
on road.cut one-half -mile south of
Sucker. Cneek on Beaver lake Road.n
Saskatch€rYânc

Figure l¡. Actinoceras sÞ, Poorly preserved portion
of internal mold., x "33i fnom same
horlzon and. loeatLon as J"
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EXPï-Aï{ATIûN OF FIdt1IE XVI

Figo I, Reeeptaculltes sp" Portion of externeL
mold of base?e x ,25: from Ðee¡- Island.
unit on roadcut one haff mile south of
Sueker Creek on Beaver f"ake Roado
Saskateh€wâfi"

Fig"2 , Cyeloerinltes cf* globoeue, Billings,
External mold, x 1; from Ðeen Ts1and. unit
on road.eut one haLf m1le south of
Cranbeirry Pontage"

Flg" 3o Trematts Êp, Fhosphatic cast, )e 5; fnom
Gnlndstone Polnt unlt on northr,vest sid.e
Ðeen Island."

Fige "4-5, Sowerbyel-la cf " serLcea, (,lones), 4,lnternal mold u þ, external mold., x 4;
from same horlzon and. location as 2"

Flg" 6" Rhynchotrema ? sp" Portlon of externaL
mold s x 2; from same horizon and locatlon
ag 2n

Fig, 7, Streptelasma sÞ" Fortion of lnternal mold.,
x 1; from same horizon and, location a6 2,

Fig" 8" End.oceras sp" Portion of slphunele, x J-5t
from same horizon and. location as 1"

Flg" 9" Ozarkoil.ina sp, A pearly caLclte casto x 15i
from same honlzon and loeation ae Ju

FÍ9" 10" Scplecodont" A blaek fragment s x 25; from
same horlzon and locallty as 2u

Fig" 11" Graptolite? sp, Phosphatic lmprint or mold.,
x 7"5; fnom Eame horizon and, locatlon as
Jo
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Flg" 1"

Flg" 2o

Fig. 3-6"

Ff g. 7rt

EXFT,ANATTON OF PI,ATE X\NÏ

Cllnopistha ef" antiqua, l,lhlteaves"
fnternal mold of right vaLve e x. Lu53
from Deer Island. unit on roadeut one
half mile south of Cranberry Por.tage,

Clldcphorous efo stonlngtonensis,
Blllings" Pontions of external molds of
right and. left valves, x 1; from Grind-
stone Point unit on nor.th side Deer
I slanil "

Ctenodonta sp" 3"6, sid.e view of 3.eft
valve, lo siðe view of right? valve, l¡,
dorsal- view r.ight? va1ve, all are
lnternal molds x 7.5, except 6 which 1s
x L.5î fngm same horizon and loeation
as 1"

Maclurites Êp" Internal mold, x Lpprox-
imately .10; from Ðeer Island unit on
roadeut one half mile south of Beaver
Lake Road.o Saskatchewarâo

*' By Dr" W, O, Kupsch 1951"
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OËAPTER lT

STRATIGRAPHIC' MAPS

INîRODUCTION

An attenpt has been mad.e in this chapter to

eorrplJ-e the exlstlng eubeunfaee aad. outcrop d.ata on the

Wlnnlpeg formatlon Êo that etnatlgnaphle maps 1.€o

geology¡ lsollth, lsopach, llthofacles and sttrueture

contoun maps eouLd. be coagtructecl.

.'

These mapÊ are merely a prellmlnany atternl¡t

utlIlzing exlstlng, but lncor4¡lete lnfonmatlon. TÍlthln

tws on three yeans adctltlonal subsurfaee clata may eomp]etely

alter the pnesgnt maps.

Aeeoncting to Knumbeln and. SLoes (t951, p. 3%)

lndivlöual maps may show the areal dlstributloa of etruct-

unaI, llthologle, or stratigraphlc ehanactenistlcs whleh

eoulcl pnovld.e a baeis fon ¡reconstructlon of the paleo-

geography, paleogeology, struetural hlstony, and. hlstonicaL

geslogy of a ualt (e.g. the lflflanlpeg formatlon).

It ls with thts 1r¡ mlnd that the rrlter prepared,

the s.tratigraphic maps aeeompanyiag thls report. rhe

slgnlfleance of the lnfonmatlon lnterpnetecl fnop tþese

maps wlLL be el.lecussecl ln Chapten \ÆIr
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Coupllatlon of Ðata

Wel-1 cuttl.ngs and eores fnom ten Manltoba wells

were examineÖ. I,lthologlc logs and seetlons from slxty
wel,ls contalning Winnlpeg fonmatlon were stud,1ed. these

data have been assembleil, lnto tables anô represent the

newest cumulatlve data on the Tlinnipeg. Table 1l¡ glves

weIl. numbens, Rame€rr Locgtlons, elevatlons and souree of

lnformatlon¡ Table 1,5 funnishee ilepth d topr depth and.

tJfpe of bedle r¡nd.enlylng the Wlnnlpeg, total thLckness,

thicknese of sand,, ehale thlekness and. the sand. ehale

ratlos., No attempt has been made to nestore the enodecl

eelges of the fonmatton. Shene a ctatum was nequlned, the

plaae for the maps was sea leveLr

Struetune Contour map on the base of the Wlnntpeg anc[- the
eateogàology of the -pne-Winnlpeg. (¡¡ap III ia põeket).

the eontours show a bowl ehapedt basln, oval tn

ontl-lne. The long axis trend,s ao¡rthwest and the short axls

nsntheast¡ fhe cleepest part of the strueture lles ln the

vleiulty of eentnal westera Nonth Dalcota. The sides of

the þasln tend to flatten at the nlm of the structune ln

Manltoþa ancl Nonth Ðakota. A d.escrlptlon of the geology

of the bedE unitenLying the Ttlnnipeg formatlon has been dle-

eusqed. prevlousLy on pagÈ 39 ancl 40.
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Structure Contour map oa top of the WlnniBeg

A'n oval, bowl shaped basln whose l,ong axis

tnends northwest and whose minon axis trend.s northeast

oecuples the posltion of the ll¡1lIistoa d,epressioh and,

hae a pattenn almost lctentteal to the etnuctune on the

base of the Wlnnlpeg. (map lI ln pocket).

Saad. teol8tu of lllnnlpeg For.matlon

LatenaL anct ventlcal vanlatlons in the extent

and thlckness of the sancl ane readlly observecl ln the sandl

tsolith. (ttrp IV tn poeket). There ls abund.ant eubsurface

lnfonmatlon for North Dakota and, fon Manltoba. Not much

d.oubt was ententalned by the wrlten whlLe eontounln! tnese

âr,eâBo Howeven, for remalnlng areaFrincompJ.ete lnformatlon

aeeessltated. eonsiclenable lnfenence ln the eonstrtrctlon of

thls Fapr as well as in some of the other stnatlgraphlc

map$.

The thickest sanÉl seetlons are pnesent in the

vlclnlty of the Gronlld Well ln north central Saskatehewan

anil ln the vlelnlty of the Turnen Gapp Well in northeastern

North Dakota. No sand ls pnesent over a Large area of

central North DakoÈa. It beglns to fonm, and. thlckene out-

warcls from thls area lnto Montana, South Dakotar Saskatchêwârlr

Manitoba and. Eastern North Dakotar



Shale Isollth of Wlnnlpeg tr'ormatlon

ttttle shale ls eneountenect ln the Wlnntpeg

formatlon othen tha¡ ln central eastenn North Dakota and.

southeastern Manltoba whlch are the loeal-ltles of

gneateet thlckness of shaIe. (Map V ln poeket).

Isopach of ll[lnnlpeg Forrnation

Thickest accgrmrlatlons of liïlnnlpeg fortnatlo¡r are

shom ln eentral northwest Saskatehewan around. the Gr"onllct

Well ln southeast Manltoba and, ln nontheast Nonth Ðakota

aroundl the lunner Gapp Tlell, and. ln centnal North Dakota

anounil the Semllng Tlle1l. (map VI ln poeket).

Llthofaeles Map of ÏYlnnlpeg Fonmation (map VI ln poetcet).

The llthofaeles pattern showe the gneateet eand,

shaLe natlo to folLow the outen Llmfte of the bas1n. The

lowest sand. to ehale natf.o le ln centnal and nontheastern

Nonth Ðakota¡

143



Well
No^ Tì'l errn t-i àn Narne

I
2

2l+St

2881+

2a
2b
3

4

4a

5

5a

6

7

7a

7b

I
8a

f,ocatl-on of Welle and Sour.ee of Infonmation

Noreanole Pennant

fmperlal Swlft
CIunnent

fldewater Bnaddock
Quintana Melava1
Imperlal Monee

NoreanoS.s Ogema

SheL1 Big Mudcly
Iake No. 1.
Nonoanals Panny

Sohlo Soeony
AvonLea
Imperlal Iaweor¡

Irr¡lerial, Elbow

Tldewaten Blrsay
-0nown

i,iueky Ph111lps
Eatonla

Alþencan Cnown #1.

Albencan Mayfain #1

Saekatchewan Blg
RLver No. 1

2332 G.L.

2410 G.L.

25LL G.L.

254L

TABI,E l¿t

2206 G.r.

L949

[oeat'ûon

4-1h-18-16w5

Lt-2O-L3-L5W3

5-7-14-r.ow5
2-lJ+-18-¿¡vrj
1-6-L8-7w3

l+-24-7-23W2

L5-L2-3-2LW2

L6-8-g-zLW2

L5-7-L2-2],Jf{2
L6-L3-zL-6wj

t2-25-23-6ril3

t3-t+-25-Swl

4-32-26-24w3
t3-22-l+5-l.l,w3

L3-32-35-5w5

5-La-ã5-7fû3

2200

2206

8b L63L

Sor¡nce of fnformation

Manltoba Mlnes Braneh

.

Manltoba Mines Bnanch

Conf,ldentlal
0onfldentlal
Manltoba Mlaes Branch - Unpubllshecl

Lltholog
Manltoba Mlaes Bnaneh - Unpubllshed.

, Lltholog
Shell O11 ConpanY ld.tholog

Manltoba Mlnee Bnanch - Unpubllshed,
I,ltholog

OonfliLential
Manltoba MlneÊ Branch - Unpubllshed.

LithoLo9
Maattoba Mlnes Braneh - Unpubllshed,

tltholog

Conf icientlal
ConfldentiaL
Saskatchetvan Government Schectule of
TVeLle L95L
Dr. lll. O. Kupsch - Saskatehewan
Geo1. Sunvey
Saekatchelvan Govennment SeheÖule
of ÏUells Lgrl

FÞtF

- UnpuþLlshed
Lltholog

- UnpuþLlsheð
Litholog



LOCATION OF ïìrEÎ,LS AIVD SOURCE OF INFORI|/IATION

l[e11
,I-9 iElevatlon {ame 4loeation , isour:ce of Infonmation
8c 1.862 IoEt y .Tet Monnerey j.-16-5j-ZUW3 Confüdentlal9 1¡+20.8 Huclsônts Bay enonild lE:jZ=í+l-ll:WZ Manttoba Mliee Bnaneh - Rlleyrs

Reproduction.10 L575 Peesane Stnat.Teet #1 }-ZZ-45-LA--IFIZ Saskatchewan Government Sehedule
loa L2L¡O2 lludeons Bay Stnat.

Teet No. 1
L0b
LOe 1600g

11 L265

L2 L220

L3 . 1,140

14 1l¿roJ

L5 76ot

t6 S4or

17 1812 G.L.
1,8 1588
19 1175 G.I¿.
20 1.140

2L L608

iABLE 14. -CONTTD.

Sohlo Plunkett
Husky Ph11llps
Fltzmaunlce
Zenon Park No. 1
Petrslaan No. 2

Mafeklng Dlamond.
DnllL No. 3
Mafeking No. 2

MeGuckLn Test Holes

Wlnnlpegoels No. I
Impenlal trroxwarnen
fmpenlal MadeLlne
ïrrpenlal. Blntle
Langford No. I
CaLLfornla Standard
Daly 15-18.

I2-2O-47-zR;'z
l-L5-34-25w2

]..6-r8-27-8w2
1-1o-47-L'WZ

t6-?5-5s-L1w2

t2-t2-43-2.6YrL

2-45-26w2

33-aWP

29-3O-L7WP

L6-22-Lg-22WP
16-L8-18-29Vrp
L-27-L7-26WP
5-29-]¡-14wP

15-1,8-r.o-27VrP

Conf 1¡lentiaI
Conf 1ilentla1

Saskatchewan Government Sched,uleof lÏel1s L95L.
Saskatehewan Government Scheduleof Wells L95L

Manltoba Mlaes
¿+g-r
Manltoþa Mines
49-l
Manltoba Mines
LOge
Manltoþa Mlnes
49-r
Lltholog by.G.
I,ttholog by G.
L,ltholog by G.
Manltoba Mines
l+g-r

Lltholog by G.

of Wells ]95l-

Bnanch - Publleation

Branch - Publlcati.on

Bnanch - Mlscellaneous

Branch - h¡blieatl.on

J. eentk
J. Genik
J. Genlk
Bnanch - Publication

J. Gentk

Fut



Well
No^- íElevatlon Name

22

25

24

25

26

21
28
2g
3o

3L

r.41o

t355

l3o5 G.t.

850

800

780
Lzl+4É
795
797

875!

t27O

825t

824
1600 G.I,.
],555 G.L.
L535
825
82'
8¿l4

r.5r.o

br
,Locatlon of tffells

Cal,lf onnla StanCtanct
Hartney 16-33
CaLifornla Stanctancl
I[åwaneea
Bnanclon Coutts No.2

Pontage Ia Pnalrle

Stony Mountaln

Re€[ Rlven No. 1
Whlteetde No. L
Reè River No. 2
Red Rlver llepner #2

Hant Gneen Trlakeley #L

Commonwealth Manltou
#t
Tunnen O11 Gapp #L

lowr-r of Hamllton WelL
T[ohlltz No. ].
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THICKT{ESS AI{Ð I,IIHOLOGIC DATA FOR ÎTTE TYINNTPEG FORMATION

4.11 Elevatloae ane Below Sea ï,eveJ., Exeept When ldentifled by a + Slgn Befone an
Elevatlon, Whleþ $lgnlf1es Abèvç Sea l,evel.

[feJ.l Top Bottou Bottom Bottom Total
Nor' of on on On Thlek-

llllnnlpeg Ord.ovlelan Cambnlan Pu9- nesa
carnbrlan

L
2
2a
2Þ
t
4
ha
5
5a
6
7
7a
TbI
8a
8b
8e
9
10
lOa
10b
lOe
11
L2
L3
t4
L5

ho19
4206

l+hoo
6L95
7àa4
6ot3

4L79
35L6

3675
1709

3aJ+

923
930
2l+O

3070
8l+5
450
580
360
620+

T A B L E L5.

Ëie
Wlnatpeg Reponted.
Wlnnlpeg Repor.teel
à464 ln wrnni111i

7l+o5?

wtnnlpeg *".iffii,
llülnnlpeg Reponted.

I+5q.

wlnnrpeg *r"llËË
3tù

Tlflnnlpeg Reported,
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of of
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6980

r.oo e5
10 L0?

Wlnnlpeg Repontedl.

6s 50?L90 L7019o 14o
100 80

ffi*" Rarro

LL75
985
350

3270?
9l+L
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430
422
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20 20?

20 20

25o 2l+5
55 5a

T5
20
5O
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VL?

l/t ,¡
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3/L
4/t
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1.oog
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roo
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L00
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7o
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5
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20/L
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98/L
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ALl elevatlons ar.e below seal leveil, exeept when ldentlfietl by a + sign befone an
éi;levation, whieh slgnifles below sea level.

{e11 Top Bottom Bottom Bot,tom Tota1
No. of on on on fhlckn-: Wlnnipeg Ordovlclan Cambnlan Pre ess

Gambrlan

TABIJE.],S-COtflffD.

ÍTHICKNESS A1{Ð LTTHOTOGIC ÐAîA FOR THE II'INNIPEG FORMATION

16
L7
18
19
20
2L
22
23
24
25
26
27
28
29
3o
3L
32
52a
32þ,
55
1+
35
36
37
57a
38

500
22t8
2702
2330
l2l+O
36t2
3540
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2260
510

+19O
+530
+784?

25
1r,8
375
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+8j
+62

1145
]:645
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+80
+l+1.8
+¡+14
tzl+o

620
2358
2852
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lJ65
3762
3720
].935
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+l+3O
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L55
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L65
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1685
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+3ì¿4
1580

Feet
of

Sand

.rzo 50 7014o 80 60
150 90 6o
15O 70 80
L25 ],25
15O 50 1OO
1.80 35 th5
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Shale

+l+1Oç

L30
98

].30
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L3A
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L35
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r.58

10?
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l.ho
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L25/L
,5a/L
.25/L
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3o/L i
r.6o/L
7/L
L/L
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.l+o1/L
26/L

È

.125/L

.ozl/t

.oazlL

to L20
L3 85
10 L20
3O80 50100 15

100 100
l0 r.2o

Loh 2t+4
150 5

20 160
3 L95
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'Xi A B IJE 15 = COIITTD.

FHICKNESS AIID L'rrHOLærc ÐArA FOR ffiE ïrrNNrpEe FoRMATTON

A]l', e]gvatl.ons are below eeaJevel, except when ldentifled. by a + slgn befone anelevatfon, whlch slgnlfles below sea level.
pell Top
No. of

'Wlnnlpeg

39
4o
l+r
4z
42a
43
44
!4a
45
46
46a
47
he
l+9
5o
5t
52

Bottom Bottom
on on

Ond,ovlclan Cambnian

230
2855
3038
l+6oo
1800
2LO6
32L2
6285

67zo
6ojo
62332
446o
t4465
5608

NO WINNIPEG
NO UIINNIPEG

3288?
48rot
20lh?
2276?
3529?
66sïr

7O2O?
6L85?
6368?
4606
4Eto
37L6?

Bottom
on

Pre-
Oambrian

Total
Thlck-
nesa

500
3055

5050?

1.0, o59

Feet
of

Sand.

7o?
2AA
250!
zLO
2L5
L70
3L5

Feet $.1d$ Ratiocf Shale
Shale

6or
L20

5O 160
10 2O5

6s z5o

500
t35
100
146
105
1_08

9o

66
35
5O

t.5/t
.331L
.05/L

.25/í

.20/L

.75/L

.50/Lth

250

80
7o
58
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$CHA.EIER VTT

Sevenal authons have suggeeted that the

TÍlnnlpeg wäe d.erlvecl fnom the rewonklng of the weathered'

Þnecambrtan ancl the reeulting sand was layecL down aB a

blanket ileposlt. Fnom hls stud,y of the Winnipeg the

wrlten stnongly belleves that the Eource and. d,epositlon of

the Ïginnlpeg was a neeult of severa3- phonomena anô not

menely fnom the newonlclng of an o]d. Lanct mass and slmpl.e

itepositlon, as was previouely bêLleved. Those sources

whlch have possibly eontributed, to the fonmatlon are now

d.i ser¿ssed,.

' SOURCE OF SÆ\TD IN TIm WINNIPEG.

CAMBRIAI{? . PRECAMBRTAI{ OT' NORTHWESî TtrRRTTORTES.

Preeambnle.n or camp'r!.an sandstone eovers a lange

area south of Lake Athabaska and, is known as the Athabasl<a

s:andstone. As thls sancletone outerops only about two

hund.nei[ mlles north of the 25O foú thlck eectlon of

Winnlpeg sand ln the Gnonlld Well area some nelatlonshlp

between the Wlnnlpeg and ¿tnabaska sanÖstones ls not llloglcaL.

A sample of the Athabaska sandstoñe was stucllecl thoroughlyt

anct it has several, lfthologic features slmllan to the

wlnnlpeg.. The Athabaska is pune quantz eand.stone, hlehly

eementecl ancl the gnains ane alrhost cor'rpleteLy eurnor¡nileel

by authlgenl.c (eeconclany) qu.artø. Blotlte and mlnon 
I

tounmallnes al,e the onl,y heavy mlnenals Of any promlnenee'
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Transportatlon and reworking of thfs Athabaska

sand. could have removed, the unstabLe blotlte, concentrated"

the stable heav¡r mlnenals to a sulte such as ls founcl, in
the ÏIrinnlpeg, and couLd have removed, most of the authlgenle

overgrowths of the sand..

As the .A,thabaska sand.stone ls so elose to the

great thleknees of wlnnlpeg sand around the' Gr.onlld Tle1l,

and because of the llthologle slmllar.ltles between tbe

Illnnlpeg and Athabaska sanclstones, lt ls suggested here

that the Canbnlan?-Preeambnlan? sand.stoaes ln the Lake

Athabaska area be consid,ereil as a souree of the sanit ln
the Wlnnlpeg formation.

OAMBRIA}T OT' WESTERN CAI{AÐA

Beeause the Cambnlan of Saskatchewan contalns

glauconlte, poonly sonted., angular, sometimes pink eand.,

on clolomite, it may be dlffenenttatecl from the lltllnnlpeg.

the texture and heavy minerals of tbe Cambrian are nearly

ldentlcal wtth those of the T[lnnlpeg. The Cambnian ].les

dlrectly beneath the ÏTinnlpeg ln centnalr eastern ancl

eouthern $askatchêwârl o

Geologists examlnlng subsunfaee sanclstones and

subsurfaee clata, experlence much doubt and conslcl,erable

dlfflculty 1a separating the closely assoelatect Ìllnnlpeg

aacl Cambnlan sandls ln Saskatchewano



As thene

Wlnnlpeg sandE and.

the Cambnlan sande

Wfnnlpego

ARCTIC AREA

Basa1 eonglomerate ln a sand lndleatee that
transportatlon of the sand trae not been as lengthy aB forl
a sand whleh contalas no basal. congl.omerate. Small.

amounte of baeal. pebble congLomenate are founè in sone

l.oealltles of the winnlpeg forrnation? of the Huitson Bay

Louland. (flate Xl, 5). BasaL pebble conglomerate ls
not found, ln the Wlnnlpeg fonmatlon to the south, The

sand.Ë ln the Tglnnlpeg? ln the Hr¡öeon Bay I,owlanct have thene-

fore not, been transponted. as lqng or as fan as those sand.s

ln the Tllnnlpeg forrnation to the south. Trilth thie ldea,

the wrlten belleves some sand, of the Winnlpeg formatlon

mtght have had, an Anctlc area as lte sollrc€o

¡

PRECAMBRTAN OT' SIOTIJC .ARCI.I

Baker (peneonal eomrnunleatlon) belleves that the

ned quantzite of the Sl.oux Arch has been the souree fon the

St. Peter" sand.stone. fhle Pneeambntan guartzite, as lt le
eomposecl of hlghly lndurated quartz gralns, eouLd., lf
bnoken d,own by the lneessant poundlng of a stonmy epelnle

sea, be a eontr.l.buttng faetor to the formatlon of the

are

the

may

so many slmllarlties between the

Cambnlan sande of Saskatchewan,

well have been a sounce of the

L53



wlnnlpeg sand,. However., as the eand ieouth shows no

sand just north of the sloux uplift the contrlbution of
thls nock to the förmatlon of the ïVlnnlpeg is d.oubtful.
But thene ls a furthen posslblllty that eunrents mlght
have swe¡lt away the sand, fonmed, fnom the sloux guartzlte
lnto other locaIiti.es. There ls then a poeelbllity that
the sloux Aneh was attacked by agltated seas and the
quantzlte was bnoken down lnto sand gnains whleh mlght

have been subsequently d,eposlted, as pant of the 'ilIlnnlpeg

formatlon.

PRECAMBRTAI{ OE" CENTRAT ANÐ SOUTHIIIEST MAI\TITOB.A.

Undenlylng the Tlltnnlpeg la Manltoba tbe pre-

cambnlan commonLy shows a ä1gh d,egree of weatheni.ng

(fatte L2, p,1,25). It appeans questlonabLe fon the

l4tlnnipeg for.matlon to have been cl.enived, pr.lnclpally and

dlnectLy from the newonklng of und.erlylng weathereil pne-

cambnlañ beds beeause of ttrls exlstlng abundanee of
weathened, matenialr

If the Wlnnipeg is aot d.enlved from the re-
working of the olcl Precamþrian land. mass then, there should.

nonmally be a conglomerate at the baee of the Winnfpeg on

ln the weathened. Pneeambrlan rnaterlal. Howeven, thls has

been neported, only on rare oecaeions. Thle objectlon ls
actually weak, because lt has beere polnteit out that sand-

stones, ancl even llmestones may be d,eposlted on the Pre-

154



eambrlan without elther an i.ntenvenlng basal congromenate

on highly weathened. surface. (page IZL ).

rt seems then, that most of the Tfinnlpeg for.matlon
hae been errplaeedt onr and not dlrectJ.y denlved. fnom the
und.erlylng weathened pnecambnfan.

The sand of the Tülnnipeg possesses a high clegnee

of noundnessr sphenlclty, and exhlblts abunilant fnosting ancl.

manked pittlng. rn the sancle on].y the very stable heavy

minena1s oeGur¡ These featunes ane typical of a long tnans-
ported., weLL sorted,, and. mueh newonked 6and.. Marine fosslls
establlsh the d,epositional environment of the Grlnd.stone

Polnt and Deer rsLand unite as manine. rn the Black reranil
unlt we have no such poeitlve evld.enee, however, the sand.

1n thts unlt contalns a honlzontal bedding some posslbJ.e

worm tubes, has an extnemery wlde oceur3rence, and posse6s a

hlgh clegnee of unlfonmlty. These featunes are lndlcatlve
of sandls cl,eposlted ln marlne condltions.

155

wincls, r'lvens anil stneams, may have alJ. functionect

as lntegnal factons ln the pounlng of the sand,s of the

Tïinnlpeg formatlon lnto theln ileposltlonal. sltes.



TECTONTC EI{VIRONMENT

The tectonlc d.eposltlonal slte of the T[tnnlpeg

may be dedueeÖ from lts llthoLoglc assoeiatlon. Iithologic
association aecorillng to Kn¡mbeln and, Sloss, ls a concept

d.enlved from the pninciple that sed.tmentarry propentiee ane

nelatecl to the tectonle intenslty whlch prevalled drenlng

their deposltlon. The degnee of teetonlsm, and the kf.nd

of tectonlc element present cluring the deposltton of a unlt,
may be cletermÍned by lte llthologic associatlon,

fhe ïlllnnlpeg formatlon because" 1! conslsts of a

pure quartz sand and. green shale, 1s placect in the categony

of a unlt which has formed on the stable shelf of a craton.

(Krumbein and Sloss, I95t, pp 336-338). Thls tectonle

categony seems to be a reasonabl.e ileduction ae the strueture

eontour maps of the T9lnnlpeg show p shallowr extenslve basin.

fhe L1tho1ogy of the THnnipeg is an aÊsoclatlon exetrlpLtfylng

extnemely sllght tectonlsme

t56

SOURCE OF STTAI,E IN TiM WINNTPEE

lre fon the souree of the sanil, the shale ls also

beLleveil to be d.erived, fnom many parent soürcêgo

Although x-nay dlffraetlon photos show the elay to
be eomposed. of materla]. generalry found as the normal weathen-

fng of rocks, there are neasons to beLieve trrat tne shares of
the Tlrlnnlpeg fonmatlon wene ilerlvecl fnom vo].eanic gollre€Br



rSiF

Kay (L%il and Baken (pensonal communlcatlon)
gives sevenal evÍclences to suppont the Lilea that continentally
spread mlddle ond.ovleian crays ar.e the result of wldespnead.*

volcanism. claye of nonthwest south Dakota posslbly
eonrelated, to the Tirlnnlpeg formatlon contaln bentonlte or
metabentonlte (altered orlglnal volcanle ash faIl), accorcllng
to Bake¡r. rf thts 1s so then the clays of the îFlnnipeg in
Nonth Dakota, Manltoba and saskatchewan may also be of
volcanlc orlgln. rn the lïinnlpeg shales are present small,
angular, poorly sorted, quar:tq gnains, and shardy, glassy
l.lke matenlaJ.e, suggestive of deposltlon neLatlvely soon

aften thelr formatlon fnora a parent roek. These eornoborate
the volcanlc theony of onigln.

Even though this evtdence seems stnong, the wnlte¡.
beLleves that 1f voLcanlsm was so wlðespread thene shoul¿l be

more lavas and volcanic ejectementa than are lçnown. Because

these voLcanlcs are rane, the suggestion is put fonth that
the clays of the TVlnnipeg ar.e not due entil.eIy to a vol-eanic

source br¡t have resulted fno¡n an other" possible source such

as weathening.

Pettljohn (1950, po ZB1) believes that aþraston -
formlng mechanicaL clays, wea.thenlng :,fonmlng nesldual elays,
and, chemical -neacttons. - fonming chemlcal elays ane

lmpontant causaL proeesses in elay fonmatlon.
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Both volcanic and non-vorcanic proeesses seem

to have been lrr¡rortant factors 1n the pnoituctlon of clay i
within the rivlnnipeg fonmatlon, Tbese cJ.ays wene tnansponted
as particrl.è'e,. by wlnd, or as co1101da1 materlaL ln
suspenel0n, or as matenials ln soIut10n. They were

ultimately deposited ln seas where condltlonÊ were favorable..-

SEQTIENCE OT' E1TENÎS IN THE DEPOSÏTION OF TÏIE UTTNNÏPEG
FORMATION.

sande fonmed by many agents and from dlverse
sourceg were earried, by rivers, stneams, cunreRts anit wlnds
to the cl,eposlttonar slte (an epelrle sea) of the Blaek

rsland, uait of the wlnnipeg fonmation. The BLack rslancL

unlt 1s spneaGl over much of central western canad,a and. over
the northenn portlon of the centnal united states.

Aften deposltlon of the Blaek rsLand. unlt ceased,,

pyrlte ool,ttes and phosphatlc nodules whlch suggest an un-

confonmlty, were forrned, on the top of the Blaek rsrand unft.
This change 1n condltlone was aecompanled by the lnfLux of
6and llke that 1n the Braek rsran¿ unlto The seas rrere

a1lve wlth clomlnantly small anlmaL fonms such as bnaehlopod,s,

bryozoans, conodonts, eoeler¡tenates and cephalopods.

Condltlons fàvonlng pyrlte deposltion and possibly the

cleposttlon of some Llme exlsteit. These effeete, beglnnlng

aften the ceseati.on of deposltlon of the Bl-ack rsLano r¡nlt
caused the fonmatlon of the shale-sand. GnLnd.stone Polnt unttr



An extremer thorrgh gnad.ual change effeeteril the
fonmatlon of the very Ltmy and, dolomitie Ðeen rsland
unit. the unit of d.or.omltic sand.stone and anenaeeous
doLomlte ls hlghJ.y foselllferous, the fauna representlng
genenally J.ange forms. sanil was stfll belng deposlted
but llme d.eposltlon Tras p'eilomtnant. perhaps eoor.er
watens fnom the nonth encroached sor¡thwand upon the seas
wfth thé resr¡,Ltlng ehange in tenperatr¡.re and eorrposltlon
of the sea watens belng neponsibre for the mass deathe
of the thea exlstant anlmaler
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ÏNTRODUCTTON

the age aadl oonnelation of the ïTinnlpeg fonrna-

tlon ls cliseussecl withln thls chapter.

The presenee of the TÍlnnipeg has been deflnltely
eetablished. over most of Manltoba, eastenn Saskatchewan

southwestenn Montana and aII of Nonth Ðakota. Ils
oecurrenee has been questioned however, ln nonthwest

South Dakota, western Saslratehewan, along the Paleozote

escarpment ln nonthern Manitoba and, Saskatchewan, and. in
the Hud.son Bay Lowland. area of Manltoba. Angunents are

ailvancei[ to show that tt 1s the Ttiaalpeg fonmation whlch

exists at these locaIltles.

CORREI,ATTON
N.

South Dakota

Aecondlng to the Montana Geological Survey

(pensonal eommunfcatlon) there ls T[lnnlpeg fonrnatlon ln

the Cantert s Northe.nn Paclfle Well anct Pure O11 State

No. 1 Well 1n Southeastern Mo¡tana. In South Dakota about

seventy m1les southeast of these Montanan Wells, 1n the

State Royalty No. 1 ancl the Northern Ordnanee Government

IYeIls, a sanit-shale unlt directly below lfhltewooct¡r d.olo-

CHA TER VIII
CORAETATION AT{D AGE

* The titlhltewooil dolomite ls egual to the Red Rlver formation.



mite has been conrelated. by C. I,. Baken'(pensonaL

communi.catlon) wlth the st. Peter sandstone or îïinnlpeg
formationr

Beeause of thelr str.atignaphlc position, thein
genenal. simllanltiee ln l1thology and theln pnoxlmlty to
known ïlllnnipeg formatlän the sand.shaLe section 1n north-
west south Dakota und.enlylng the whttewoocl d,olomite .and.

above the Cambrlan or Pr.ecambnlan is plaêed by the

wrlten as the eouthenn extenston of the WlnnÍpeg fonma-

tion.

lTestenn Saskatehewan

Many wrtters have pointed.out the dlfflculty
1n detenrnlnlng the Lower limlt of the Ttffnnlpeg fnom the

Cambrlan la Saskatehewan. the lsopach map lnd.icates a

thlnnlng of the Wlnnipeg towancls the western boröen of

Saekateh@rvåDr (tUap Illt ln poeket).

Many features occurning singly or togethen

may be utlllzed to aselst 1n the d.eterrnination of the

bottom of the Wlnnlpeg from the top of 'the Cambnlano

Featunes whtch are neven observecl ln the knonrr¡ Tllnnipeg

fo¡.mation are as follows:

1. Presenge of gLauconlte
2. tf angulan eand gnalns (abunclant

j. ,, poonly sonted sanit *liÏfi:t"")
4. il Plnk quantz sancl
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6.
7.

Nonther.n Manftoba and Saskatchewan

To faellftate discussisnr ,the basal, sand beds

of the ordovlclan ln nonthern Manltoba and. .saskatchewan

have been nefenred. to as the Deen rslancl unit of tbe
lîtinnlpeg fonmation. These bed.s are stratigraphleally
equar to those of known trlnr,rlpeg¡ they are lfthologiealJ.y
and paleontologlcalLy slmilar to the Deer rslancl unit
of the known fillnnlpêg, and they have been caLled wlnnipeg
sandstone by Ttlallace (lgzE). lhis evid,ence nour warïaants

thé placlng of these baeal sand.s (on the frlnge of the
Paleozoles fnom Desehambault lake eastwar.d to the mrnag$

Rlven) wlth the Deen TsLand unlt of the Tflnnipeg forrna-
ti.ono

Hudson Bay Lowlanit

Str:atignaphleally anct lithologieal.J"y the Hudson

Bay r,owland basal sand. of the ondovlclan is lclentlear to
the Deen rsland unlt to the southwest along the northern
outerops of the Pal.eozof.cs. Thls concluslve lnfor.matlon

enabl.es thg wnlten to establlsh the basal sand, of the

Ondovleian ln the Hudson Bay lowLand. as a nonthenn

extenslon of the Deer fsland, unlt of the ï[innlpeg fonmatlon.

Pnese_nce of d.olomlte bede withln thesand. beds
Presence of rnieaceous shales
Pneeence of Cambrlan fosslls
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AGE. OF TIM TfiJTNNTPEG FORMATION

TNTROÐIJCTTON

Sufflclent reason to believe that, although
parts of the Yflnnlpeg formatlon are of lower Uppen

Ord.ovielan, (Maeauley 1951), the ï[lnnipeg may re-
preeent severaL ages.

Untll the age of the Reit River beds ovenlying
the ïflnnlpeg fonmatlon 1s deflnltely establlshed as

elthen uppen oo mt¿at" ond.ovieian thene w1ll. always be

the pnobbrn of deflnitely datlng the Wlnnipeg.

Age of the Red. Rlver Becls

Sufflce lt to say hene that there ar.e thnee

prevaillng sciiooJ,s of thought regar.d,ing the age of the

Red Rlver formatlon. these are, th{it, the Red Rlven is
Upper OrÖovleian, that the Reit Rlver is Mlöd1e (frenton)

Ordoviefan, or that the Red River may be Mldctle and olr

Upper Orilovlclan.

Age of the ltlnnipeg Formatlon

( Personal Communi cation)

G. L. Baken of the South Dakota Geological

Sunvey favons placlng the sand-shal-e beets (Gnlndstone

Polnt unlt) 1n nontbwest South Dakota as BLack Rlver',

Mldclle Oriloviclan, and. the B1aek fsland, unlt as Chazyan

of Lower Mlddle Onclovleian. Hls coneept 1s baeecl ln
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pant, on the occurrenee ln She sand-shale becls (Gninðstone

Polnt unit) of DlpLosraptus and. Callosnaptus whlch ane

chanacteristlc of the lower pant of the Vlola llmestone of
the Lowen Trenton. However, Foenste (t932i po 5Ð polnted

out that the Vlo]-a llmestoae ls Clncinnatiâ,n ancl ls oven-

].a1n by the Fennvale memben of the Rlchmonil.

Funnlsh, Banragy andt Miller (f936, p. 1541) corr-

sider the shale an€t slltstone beês (Ittnntpeg formatlon)

to be equal to the Lowen lrIïrltäwoocl of the Uppen Onitovlclan.

Ballard (1942) proposed. that the shale 1n the ïlflnnlpeg

may be pantly equlvalent to the Blaek Rlve¡r. Even a

Gtambrlaa age (.1. F. WnIght, Lg22) for the Winnipeg forrnatlon

has been suggeste'd..

In the Blaek fslanê unlt no d.lagnostic fosslls
have yet been found.. ïn the Grinitstone Polnt unlt MaoauJ.ey

pointe out that sevenal forms lntnoductory to the Red

Riven forms are present. In the Deen Island. unlt fosslls
seem to be typlcal of the Red Rlver.

The wnltenrs convlctlont

ls that the Tflnnipeg formatlolr may

early as St. Peten or ChazYan tlme

from argurnente presenteilt

range in age fnom as

up lnto Reil Rlver time.



CORRST,ATTON OF TTTE WTNNTPEG TO CEHER TTME ROCK TTNITS

Deer Isl.and. Unlt and the Landlen Sandstone

.4. K. Mlllen (1950 p. 196) plaees the Dog Heacl

limestone (lower Mottled) as equivalent to the Landen sanil-

stone whlch ls the basal memben of the Btghorn fonmatlon

of Uppen Ondovlelaa age.

lhe top beds of the lîlnnipeg, that ls the Deer

bly fnto the over-

lytng Ðog Head Llmestone (Uppen Orclovlclan) muet be elosely

assocLated with the üpper Ordovlcian, ReiL Rlver formatlon.

fble aesoclatlon witb the Dog Tteaclr and the same stratl-
gnaphlc posltlon of the I¿ncl,en sanclstone wlth the Dog Head,

strongly lnd.leate that the Ðeer fslancl unlt of the Wlnnipeg

fonmation may be conrelated to the l,anflen sand.stone of
j

Wyomlngo

the Grlnitstone Polnt llnlt ancl the Recl Rlver Forr¡atlon

As the Grindstone Point mer'nber contains fauna

lntrod.uetory to the Red Rlven forms, and. as the Gnlndstone

Polnt unlt ls gnad.atlonal lnto the overlylng Deen le}and

unit, the Grlnd.stone Point unit might actuall-y nepresent

the lowest pant of the Red Rlver formatlon.
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The St. Peten anil the Black Islancl Unlt

Lack of dlagnostie fosslls in the Blaek IsLand



unlt, and the posslble exlstenee of an unconfor.mlty

between thls unlt and the over"lylng Grlnd.stone point

unlt suggest (espeelalLy 1f the Red, Riven ts frenton
age), that the B1aek IsLancl unlt could pnobabLy be

cornelateit wlth the St. Peten sand.stone.

Red. Rlver Fonmation and. the Wlnnipeg Formatlon

Another possi.bLe eorrelation fs suggestecl

Foenste (J:g35r p. 3). He stated although he haCt no

defÍnlte far¡naI evldence that the basal pant of the

Rlver fonmation may be represented by the Wlnnlpeg

tion.

A. D. 8a1111e, Dn¡ W. O. Kupseh andl the writer,
ln the summer of L951r coLLected. eeveral. fossils fnom the

Deer Island or upper. unlt of the ïrlnnlpeg forrnation.

These fosslls by thefn gross appearance are neacllly eom-

pared. wlth some of those forms oecunning in the Dog Head

ancl other Red River llmestones.
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Thle new faunal evldence though by no means

eoncluslve, eorroborates Foerstef s ld.ea that the Tïlnnipeg

sand.stone lmrnecllately beneath the Dog Heact llmestone eay

be the lowest pant of the Red Rlven fonmatlon.

by

Recl

forma-



PûSSIBT'N ÐT SAPFEARAT{CEA3Ï,Ï* NA¡TE \ryTNNIPEG

The Deer fslanit ancl Grlndstone Polnt unlts

were shown to be posslble basgl. pontlons of the Red

Rlven formation. The Black IsLanô unlt was shown to

be.a possible eorrelat.lve of the St. Peter sand.stone.

If these sttuatlons could. be iteflnltely provenr then

the exlstence of the Tlttlnnipeg formation as such ls

lmposslble.
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CHAE{TER I¡(

The T[lnalBeg formatlon has a maxlmum thlclaness

of about 550 feet anct oecu,ra over alL the P¿Leozolc area

ln Manltoba, North Ðakota, eastenn and nontheastenn

Saskatehewan, eastenn Montana ancl no¡.thwestern South

Dakota.

The Tllnnlpeg fonmatlon consLsts of three unlts.

The top one ealledt the Deen Island unit ts eomplòsed of
I

flve feet to flfteen feet of Eanilstone gnactlng upwards

fnom lte baee, llrto an arenaceous clolomlte. ThiE unlt has

wlthln lt a f,auna simllan to some of the fosslls ln the

Ret[ Rfver formatlon.

The mlditl.e uai! calLed, the Grinctetone Polntt

eonslsts of neanly three huadlred. feet sf predomlnantly green,

to mlaon purpllsh, fissÍler fosslLiferousr splintery¡ Trâltf,¡

pynlte bearlng sha1e, lnfreguent caleaneous sandstone bande'

aad abundant latenbeêdlecl (tnoa stains)poonly consol-ld.atecl

sanilstone. tr'osslIs ln thts unlt are smalL Ur&cfrfoBods,

pelecy¡lods, bnyozoans, gastnopocls, eephalopods ancl eonals,

some of whlch ane lntnoiluetory to Rect Rlven tffi'r.

At the base of the TülnnlBeg colllÏrr.lsLng the lolrest

unlt of the for.matlon, ls the Black Island. unlt whleh nanges

up to one hunflned feet ln thiekn€sse Its upper ]lmlt le
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eometlmee manked by a bed of oolltle pyrlte on posslbly

by acoumulatlons of goethlte oolltes, The Black IsLanÖ

unlt has no? fossils, conslsts of htghly nounded, frosted,
pltteit, pure, mecliu.m gnalneö quantz sancl, and. has few

accessory detnita1 mlnenals.

Overlylng the lllnnipeg ln all neported. alreas ls
an arenaceous dolomite or dolomitic Llmestone of Upper

Onclovlclan? â.g€r Uaclenlying the Winnlpeg nray be Cambrian

eande and. shales, older Ordovlcian sands and shales on

Preeambrian nocks. ülheneas the Precambnian-ïTtlnnlpeg

eontaet ls neadlLy determlneit, mueh dlfflculty hae been

experlencecl ln attemptlng to sepanate the baee of the

Wlnnlpeg from the top of the Oambnlan. lhe Cambnlan may

eontaln plnk, aagular, or poorly sorted quantz gnains,

glauconlte, dolomite'beds interbedded wlth sanil bed.s,

greylsh mlcaceous shaLes and Cambrlan fossils. the

lrïlnnlpeg exhlblts noRe of these featunes.

lexturally, the sanil of the Wlnnlpeg has an

average graln diameter of .20 mllllinetnes, lt is weLl

sorted, hlghly epherical, much round.ed, and markeðIy

fnosted and pittecl. IÏlnnlpeg sancl aoRtatns only a tnaee

of the stabl,e aceessory detrltal mlnerals sueh as zlrcon,

tounmallne ancl magnetlte.

I'eatures, such as textunal ones just d'escrlþed

and stnr.lctunal featunes euch as croes-beddlngr honlzontaL
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bedctlng, wlde aneal extentr' oolltes, nod,uIes, and marlne

fose1le, lndlcate a manlne* deposltlonal envlronment.

The texture and l¡eavy mlneral eontent of the sand suggest

d.eposftlon after mtrch reworklng and tnansport.

trrormatlon of the ÌTlnnlpeg was lnaugunatect by

the deposltlon of the Black Island. r¡nlt ln prô¡ably a

marlne envlnonmeRt. Following thls an uneonformlty?

ldentified by pyrite oolltes, goethlte oolitee, and

pboephatlc noctules was pnod.uced on the top of the Black

Island unit. Later the Grlnd.stone Polnt unlt of lnter-
bedcled sand and. shale was emp3,aeed,, followed flnaIly by a

gnad.uaL chemieal-physlcaL varlatlon whlch effeeteit the

eandy ôolomj.tic or dolomitlc llmestone cleposltlon of the

Deer Island uni.t.

of eentaln panent

seclimentany noeke

ïlVlnnipeg.

Tourmallnee withln tbe ifllnnlpeg ane lnitlcatlve

The llthologle associatlon (sand-shale) 1n the

lfrllnnlpeg is the nesuLt of depositlon 1n an area dlsturbed

only m|ldly by teetonlc pulsatlons. Stnueture eontours on

the top anit baee of the Wlnnlpeg neveaL a wld.e, sha}3.ow,

eLllptlcal, basln into which the Ïulnnlpeg was poured..

source rocks. Metam:orphlc, lgneous and
:

were coatrlbutors to the sand.s of the
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A sand üâpr or sand lsoloth, shows two maln areas

of thlck sand aceumulatlon, one 1n the Gronlld. welL dlstrict
of centnal Saskatchewan, and the othen aror¡ncl the Tunner

GapB well of northeastern North Dakota and, soutbeastern

Manttoba. Sevenal, sounee alleas may have been contnibutore

to the Wlnnlpeg fonmation¡

l. Cambnlan?-Pnecambntan? Athabaska eand.ston€o
It ls elose to anð slmllar llthologlca1J.y
to the lïlnnlpeg

2o Carnbnian sands of western Canaila. lhey ar"e
llthologlcaLLy elmf.lar anil lle lmmedlately
beneath the llnalpeg tn Sagkatehewan.

3. Pnecambrlan of the A,rctle. The Tflnnlpeg
ln the Huclson Ba¡r l,owJ.and a'rea contatns
more poonLy eorted gnaine, more eoarse gnatne
ancl al,eo gnalns wlth more str.ain shadows,
than ane found. 1n the Ttllnntpeg to the 'eouth.

h. Preeambrlan of southe¡.n and westenn Manltoba.
The lllnnlpeg dlreetly ovenlles the weathened
Pneeambrlan.

5. Pneeambrlan q¡uantzlte of the Sloux Aneh.

A shale map on shale tsollth of the Wlnnlpeg

fonmatlon d,lscloses the gneatest thleknees of shale to be

ln southweetern Manltoba anct northenn oentnal, and eastenn

Nonth Dakota. Some volcanic I1ke materlal ln the Winnlpegrs

shaLe and. the evlitence of wictespread volcanlc clays thnough-

out, the Mldd1e Ord,ovtclan, tend to suggeet the ehale of

the Tl/lnnlpeg may be partial.ly fron a voleanlc sollrcêo The

stucty of l(-nay powden cllffnactlon photognaphs cloes not

eubstantlate an entinely voLcanie source for the shale tn

the lftnnlpeg. ft lndlcates that chemtaal and physleaL

dlslntigratLon anel deeomposltlon, on normaL rock weathening,



had, pnovldeð mueh of the cJ.ay for the shales ln the

Wlnnlpeg.

I

Fnom the lsopach map there are seen three Þasine

or araeao of notlceable thlekentng ulthln th'e formatlon.

llhey occur about the Gnonlid weLl area of nor.th eentnal

Saskatchewan, anound the Tr¡rnen Gapp well anea of nonth-

eastern North Dakota anit eoutheastern Mar¡ltoba, and, ln the

vLclnlty of the SemLing well ln eentral Nonth Ðakota.

A llthofacles .rnap shows

shale inereaees generalJ"y towards

basllr.

f t wae aot belleved that the basal Eands of the

Ondtovlelan 1n the Hucleon Bay Lowl"anõ, or t'he same type of

sand.s along the northern frlnge of the Paleozolcs in

Manltoba and eastenn Saskatchewan are Tllnnlpeg.fonmatlon'

Sand-sha1e sectlons underly1ng Red Rlven bede ln south-

western Saslcatohewan ancl northwestenn South Ðakota were

also not þeLleved to be Tülnnlpeg stnata' Llthologle,

paleontologlc ancl cLose stnatlgnaphtc simll-arltles lndlcate

that these onee questloaable Wlnnlpeg becle ane deflnlteLy

Tlllnntpeg fonmatlon.

In age the wlnnlpeg for.matlon may represent times
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nanglng fnom Chazyan of Lowen Mlddle O¡riloviclan to RLehnnonct

of l.ower Upper Ondovlclan, Baken on nathen Lnconclusive

faunal evidence favons placlng the BLack Island. unlt of

nor.thwestenn South Dakota (rt" calls 1t St. Peten) ag

equivalent ln age to the lowen part of the Trenton. Furnleh,

Barnagy ancl. Mll,l,er (1936, p. L5þ1) aonsider the Wlnnlpeg to

be Uppen Or.clovlclan. Bal,land .(191+2) designates a BLack

RLven age fon the ïtlnnipeg anct Wrlght (lgZZ) even eonslclened.

a Cambnl&n å,geo

fhe Ðeer IsLand unlt may be a connelatlve of the

Lancler eanitstone ln Wyonlng beeause .they possess elose faunal,

llthologie ancl stratlgnaphlc simllarlties wlth one another.

The Gniniletone Polnt unlt may represent the baeaL

portlon of the Red Rlver fonmatlon as the fonmer has

lntnoôuctony faunal forms to, and grad.ee lnto tlre Red Rlven

bedg.

r An extremel.y .elose llthologlc similarity ls shon¡o

between the Blaek Islanct r¡¡rit anð the St. Peten of Chazyan

âgêo Lack of any cteflnlte faunaL eviclenee lD, anil the

poss1b1L1ty of an uaeonformlty above the lowermost unit of

the ïVtnnlpeg formatlon etroagly euppont the srrggestlon that

the Black Isl.andl unit rnay be a conneLatfve of the St. Peten

sanctetoneo

Foenstef s td.ea (L%5) that the uppermost beÖs of

the Wlnnlpeg fonmatlon (Oeer Island unlt) rnay represent the



lowest pant of the Reel Rlven fonrnatloa ls eonnobonatecl

by paleontologlc evldence coLl.ected, ln the sum¡aer of 1951

anit shown 1n Chapter VIf .

If the Deer fslanal and, Grlndstone Polnt unlts

are proven to be the lowenmost parts of the Red, River

formation, and, the Black Island. unlt is proven to be

Ohazyan, then the Wlnnlpeg as a formation may possibly

not exlstr
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