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Bigtoriesls J.3.yrrell soted thile cesurrense of Hanitobs ivou ove. In his eor-
Fpiution the rosks of the svutbern portion of Bluek Islond were ploved as
 Gosbro-dilurian in age. The serieits seblets wers regarded as beoling probably
Huronion ilu sges Tyrrell noted the staleetitio naturs of the hemstite. He 4id
not ettempt to srrive st & definite sonclusion with yegsrd to dhe owiginm of the

dopvsibs

bion, Glogk Jslsnd 1n i%e rvelutlon o She surerowdling countyy nay best de

realised Tyom Fig. 1. The distunce from the wouth of the Red River to Blaek
Isdeand s fifsy-four miles. Blusk lslend wmay be rosshed Cyom Seliivk,or Vistoria
Besok by ieuneh, The iron ore deposit in question i» looated on She esst shore
of Bleek Island, being & 1little north of west fvow the mouth of the Manigoingen

Biver.

Phe lelasd lise on the oontast betwsen the %{:«mw&ﬂm and

Mw&r&m(m&%.h The GUrdovieisn sommonly in st sontaet with the Pre-lsmbrisn.
Betwaen thoss horisons, howsver, there is & sandetone Fformetion which has logw
ally boon named Winnlpeg Sandstonn. This does nov genewally oxeesd Gne hundred
fent in shiekness sud is gulte losslised. The Porsabion muy be of the lntereal~-
wbed type slmilar to the B%. Poler of the sunbysl United Staten. The southern
part of Blusk Islund spprogmiuwsting WQ@'@W@M in sven of the fotal, is sovered
by this ssudetonse Alide fyos the outerops on the island the Winnipeg formation
is eeou in only one other ares on the map 8 glven. Uhis ccours on the soubh-
wost eomier of the penisaule sapevating the Hanigotegayn and Wanipligow Rivex
syntems. Thore has been no deposition of limsatone on the sendetons insofar se
| Blask Island is oonserned, thus the limsstone ix restristed o the west of the
dotted Line, Piget. Subsequent %o the Urdovieisn luvesion there hes been lsid
dows & Shin covering of gleeisl drift. The novtbers porvtlen of Blsek Islsnd eon-
siubs of andemitio and trashybie luves similsr in every respeet %o the laves
‘#ax&wsm the Ranlpigew River esatward. These svw pillow laves that show distinet
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fiow atreoture sod gontsin mmmw inslusions whiok ressmble ehort. The ipon

deposit ls part of & true bedded cocurrense luid Qvwn ne such during Pro-Qusbrisn
time. The sediments sre exposed slong s ¢liff sbout thres hundred feet long s
twelve fewt bighe They bave been profoundly changed by lgneous activity and ses~
ondery altorstions.

Gabbro. ,
andenite, Trachyte and Rhyolite Porphyries.
Livas and cherts, intevbanded.

Greywoalne

Gunrtslto,

Iron Porwatione

Snort.

donglowerste.

hrgiilite.

Slate.

m%s

This sorreistion gives velusble proeof Vhat Lawson's Suwtehlehing Heries was

elder thun the Heewatine In the Ralny Lake lstrist the Coutshishing eomprised
ene maln roek type whish was essentislly a Biotise Sehist. In the Rise Lake
distriot, however, theys sre no less than uive rook typee whish coms under this
Scubehlehing sategory. The Riee Lake rosks whieh most nesarly eorrespond to the
Goutebiohing type are the sediments which sre nesrest o ignecus eontoats and
therefore have suffered grestest motomorphism. This vass sod Imantory asries hsa
baon estimated %o have & totel thickness of £1fty thoussad feet. Btrats orige
inally deposited horisontelly are now upburned in o vertiesl position. The Grey-
wioks and imartsite have resulted from the metamorphien of move sr less pure
sendatoness Biotite, gernet and andadusite sehists hove developed where the



sundatone hss glven presedense 4o 2 sluy or silts The sediments &b the Yase of
¥uie gsories, slate sud shale, huve bean protecied by the gverlying ;:aw%m, and
gonsequently 41d not sulfer netmsorphiam Yo tho pewe dogree. Aside fram the arbe
ote this sedimentury formstion may weil reps '
o the vest testonle wheavels of Fre-Jowbrien tise, there existed & long pericd
4f eresion, during wvhiaok sunoresus gquantities of ssilment were gsyried by rivers

ssont warine deposibion. Hemse, prior

sl sbreans te & atisal sen. By virtue of this eorzelstion theve oan &e ne

possible sonnsstion betwsen the cherdy iron fumsstion of eastern Haaifoba and

volosnie asbividy.

. nd glabes. These aye soft, fiseile, greenish-blask rooks with good
éﬁ%ﬂ‘%a They consish mmﬁ&&.&y af Wm & 311%8he blokite, ehlerite and
nigs The ghales, sloboes and arglillites yepressnd the owms mmwm foEmn
speastor. Proxinity o teotoule WW‘M has Boen the fustor which determined
tho yresent nature of the yook. Hingulerly enoughs ho 61dest rosks in the Free
Cuubvian eysten of sasbers Nunibobs are the lesst metamovrphosed.

nboe This rook contalns rousded pebbles of granite, alert, green~
gtone and quartgite. 1% is ons of the pussling fe

ou of gorvelution. An esyw
lier grenite would be essential %o the furmstion of this ponglomevate bub a8 the
sorvelstion weandsthis 1s not iaplieds Lewson (Sef.2) bused Kis work on the
nelief that sheve ware ‘&Wr distinet granitle intrusions, Wright (Ref.l) based
his gorrvelstion on the one granite ides, whish,theough @.aﬂamwm%m; hus
produced the verious white sl pluk granites found ia the sres undsr conslderss

tion. Thore is no evidsass b Bhnd wbieh pelnty towsrd 4wo gronites in Zestern
Hsultoba, sutelde of the polnk slrendy referved 1o,

Sharts The shert dands are of S0 kinde. Ooe the ¥hite verlety sontaining ne
soloved lupurity, the other Jaspers Where the chorie eve avh jowper, they sre
peay, glasey leoking rosus, the grelns being wdistinguishadle withoub nsgnifion~-




Yione & few sggregaten of oulelte, shlorite snl serielte were notived. The Bsude
8L etand 5% high sngies produeing o iinesr distribubions the exposed width of
Whe beds belng Shet of thelr origined Shichusas.
ettty and bematite Interiedded

sapery metericl. Lentes of rook materisl of 4ifferent thickness swo
efton intorleaninatod with the iron fovmetion. The sssosistion of an iron Lovmas
tlon,primerily besatitle Lo 1% satuce,with igneows intrusions, hus converted
the bemabite Lubo megeatite in 5 weuser simblar 4o the enet Meshl Reugss There

seums S0 be no way of fureseliling whother vhw hesstite wos ovipins
#e goshy or was produsel theoush tho g
aiuilay to Tusunite or Greensiite. in the Blesk Indleand deposit peteriad has

iy iadd down
oy of sesumieey rioration of meterial

bean chtsined whieh prodused hosnbite through seoondsry weatherlag prooessss.
Ab8 ang, Sroywniie. Yoo rosks sre Light grey, wassive, medium %0 conrse
raloeds Shey sonale of quarts wid plegloskase; sunsidersbls savsats of caleite,
sorisite snd shlorite sre alsv presest. Tho beds nil dip %6 345 Borth. These

BBE L6 aPOUt Ren bhcusund foek,

hrionss Phis tormabicn iv losnlised, partisulsrize.is the wialnlty of Blxd
Rivers Its importanse rewts on the Knowledge Wuek sueh rooks sre forsed by
_W&&M disintegration and oo sush, we Sorrestrisl in origine

inress Thono Keswatin flows muy heve beon the wltiuste ¥esuls of isostebis

pustusnt }ﬁk‘mﬁm ky s enoroons Wm of sndimeobsbions Yast eutpourings
of lave from Fissure evapblons sess likely o hsve played %k lesding role as
muserons pleces snd over largy eress. Sush a region |

, sk atraglurd, Mo exsrusion
OF lave should not be Jooked wpen 4k sontiLmwis bub 8 luteraitient 1s its por-
10d of webivibys The invervening pericds wers of sufficlest duvebios %o provide
ry drelnege syevesm whish through ms ,
profuand. iuterbsnied chovt formstionss The laves in rslstios b4 the wnderlying

f@” % 'x’ &




sediments wre consordgit, indesite dyzen gut Shrough the sedimentery etrate
Bhove, serving se flowsge chaxmels for the molten rook. &% the conbast Betwoon
the love snd sedinent Shers i wenslly good indlcwsion of hybridisms. In the
viwinity of Bulldog Leke this, is particularly notiossble. The inslusions sor-
yoapond mont elosely lithologioally to the sherd formabion. In MW;. bhoy averuge
#bout two by one Dewt. The arrange
o the divestion of Zlow of the luve. This polnt of hybridism i one of $he

gus of these ﬁ‘ﬁmwma soerresponds slosely

sallent feots given, %o show that gediments were prior to the Heewsbin gresn-
aboness The roeks =4 found Yoduy are typleally greenish with su abundunos of
hornblovde. they show good pillow sirueturs in many aynaR, whioh nay or may nob
be due o submarine sztrusions Gramite of at lesst ome pericd everywhore trave-

,mma the oldar leva.

benian, These sre of twe types, Granite sod Uadbre.
Gronites ars widely dlstributed and wre the most Important typs sofar as

m&& distribubion is soncerned. They show wide diversifiostion in minersl gon~
j’a@iﬁuﬂﬂm aome bolng neidic sad others basiv. The seidis types are reprosented
,f by $be somnon selmon red veriety while ihe whife types sre busie. The relstion-
ships of those two types cumuot be worked oub by Intrusion of ¥he ene inbo the
| siWr, for, they sre found
fﬁa‘ﬁﬁ no dlatinstion betwewn Algoman

6o intrude esoh othor. From the ustuye of sll kaown

sl boaurensian granites in the partieuler

sraes. gould be disosrned.

Gubbrs 1s eonfined to wo aress Whet ave sbout eighteen miles spart, the

| Bixd Biver sod Besp ;’t&zmx? Gistrists, The roek 18 tppleally ousrse grainsd bub

also ougurs in more messive Pine grained variety, The gabhre osours in isolsted
"ma@ within wreas previously mapped ns graulte. The relstive sges OF gubbro
ond greenite have not bean definitely ewbeblished, Bvidense seems o iadioste
Sht the gabbro ls oldey than the granite. The assoclistion of eopper mud niskel
sulphides with these gablre bosses has Logslly stimuleted interest ln the ex~
ploitation of these disgoveriss. The sounbry st this pericd in its history muat



‘bave boen suoewhet aimilsr %o the Cordillersn ;mgzim. Bopped topography wse
sondusive £o replé mechenicsl evosion with its sherasteristls psneplsnation,
‘bub the fimsl resting pless of these derived sediments was uot destined o e

on the parent roeks The sres stands todsy typlesl of the Leurentisn shisld

dovoid of sll smolent gromdsur. Fellowing the evosiomel period at the eluse of the
Pro-Gombrisn, sess sévansed fvom the south snd west govering the merginsl parts
o2 the penepluned sres, wshering in vhe Grdovisisn period.

| The genersl stratigraphy of the Haaitoban Updovicisn may be shown by & sou-
parison of the following type seoblons.

Upper AST SBEE 0K

trdovieisn gm

op
Ginginnsbion Ubloe

Hiddle Gollingwood Upper Mottled Tyndall
Updovielan  Trenton limestone - 110°
Blueck Hiver hower Pt. Garry and
Lowrille Shemplainise  Garson.

: howay Hobbleds
Winnipeg sendutone,
80 - 1o9?
Blask River (gwsaihls*"
fal

Lhower _
Spdoviaian  Pors Usssin
Gy Beclostntoun
Gansd lon

the Csnedion has no formstlon s Henitobs, s fsot whish indlestos thet the
0ld Leuventian lsndmsss was not suhmerged during bhie pericd. The greutest thiok-
ussses of sediusnt wers 1ald down during the Ohemplainisn overlap and eonsist,
mmamzy of limestones and doleomites. The Wimnipep sandstone has been the
sourss of muvh soniroversy but may be best gorveluted with the St.Peter sandstons.
The Jt.Foter extonds from Okloboms %o 8t. Poul and cesupies She bresk batwosn the
Goanudian and Chemplainian submergences. 1% is & pure gusrts ssndelons sboud bwi
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bandred feet in thigimess. fbe rook 1s believed 6o have been devived by wind
erosion during the emergenss pericd following the Conslisg. The Wianiper sande
stone bus been recorded by Dowling asd Tyrrell (Hef.3) as cssurring along the
sagt shore of Lake Wiphipeg, on seversl large islands, and on the western shorve,
The materisl is gmmposed of fing white send in places gredisg into shile und
olays Lts waxiomn wes found te be near Dog Head, sad was oblelned by soundings.
“he thickest exposuve resomded by Tyerell was fifty foot of fine white sand st
Bk lsland. The fossils obtnined in the Wimnipeg eanistone weres iierophyous
ottewaensis, Bhinidietys mutabilin, Sacheropors. remess, Strophomens trilobata,
Orthis testudinaris, Cyrtodonts canedensis, Apsrehites tyrrelli and Comuleris,
Liovaphyous snd Cyrtodontsa arve Tesuton, Ehinldietys, Becharopora, snd Oyrtodonta
wre Blask River. Prom fhis evidense Dowling was led to sufpvet thet the Yimnipeg
a&n&&%m reprosents = passege from Slack River $o Trenton. Tho St. Fetey sande

stone hss in part thee been derived from Pre-Jembrien snd in part from Potedan
(Befed ). sbsenas of Cumbrisn sediments in Hanitobs slesrly indisates thab the
#Winnipeg sundetons sould have boon derived only from Pre-lambrian wocks, It ia
suggested that the meterisl wes sarried down from he norih ?ay Fro~Janbyrian
drainsge systems and deposlted s s shore foeles during the transgrewsion of the
Champlainian 808, The x;immamw ovordap prodused the Trenton limestonss whigh
now lie sbuve the Wimnlpeg ssndstons. Insofar #s the it. Peter is songorned, the
only difficulty ensounsered sesis to be 4he Lok of suborope lying betwoen Ht.
Pund ond Lake Vinnipege The Ht. Peter ssndstons iF extonded nortlwerd appears to
golnside with the Blagk River formsticm. In gconglusisn it mey be suggested, that
the ¥inalpeg sandstons represents s northerly sentinuntion of the 8t. Poter,

The proof of this, howevsr, is purely s problen of palosonbology. The relation-
ships of the Winnipeg sandutons may be bethey spprecisted from Plg.d., whish is
& erops-section along the line 4B 4 faken from Pig.d.
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Desplite the fash that Cretaceons outercps ove sbsent in the Blsek Island
ares, this diseussion would not be somplete without referezce 4o this peried.
Uretaseous horisons are found ab Swan Lake bo the west and have been determined
to bo ons hundred and £ifty feet higher thsn the Fro~Uambrlisn pmaplaiiﬁ ag it
ogeurs at Lake Winnipeg. This is a significant fact in that it may show, _,*shm
the Gretucecns ses came musk further eastward than its present losation would
indigates it is therefore, logieal, to belleve that Oretaceous formstions may
have coversd this ares wntil Tertiary or even later times. Some of the iron and
gsleinm of the deposit on Blaek Island msy have had their sourse in these sedi~
mentg.
£leistosens.

Glsolial $ill averaging ten feot in thickness has been deposited on top of
the Winnipeg sandstone. The srea,in guestion, has more or less enssped the
intense glacisl erosion of the east and west. This acsounits for the exposures of
Winnipeg sandstone, whieh, are remmants of the FPro~glasial regolith not destroyed

by erosion.

| The Slask Island iron fomeation is Fro~Cawbrian and hus boon deposited

prior %0 the gronitic invesion. uunartz veine havs preducsd secondary silieifica-
tion %o a marked dogree, snd are liusly 0 bo devived from underlying granite.
These sedimants sre o ¢ondlderable 4lstance from he main sevles ¢astward and do
not give definite evidence as to thelr exast ages 1t is for this ronson , that
one would not bo Justified in eorvelating them with the older sedimontary forma~
tione. ’Emsy ®ay hWbve been formed by westhering of the Hsowatln andesite. The
fommation,as exposod,was sesa Lo conelist of chert, ssrisgite sehist, breecia and
maring a&ay; If we pegard the formatien as purt of the older ssriss then the

soures of supply is lost in the sntiquity of the strate. The Heewatin andesite
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on the other hand, wonld not be & bypothetiesl souree. The order of deposition
turng, on the point 0f the serisite aehist, which is now dipping slmost vertic-
ally. The sohist indicstes that the sediments have been bilted into a steeply
ingl ined sutislinorium, the roof of whiech has subsequently been removed. The
other beds possess no eriteria for deternination of dip, The strate were orig-
inally deposited im & horisonmtal position. The oxder of deposition 18 as follows;
(a} Harine slay. (b) Serieite sehist. (impure ssmdstons) (¢) Chert.

Sbort, There are two main idens whieh have beenm put forward to explain the ori-
gin of shert, Firstly, hypothesse that sesik %o explain the origin through sagreg-
ation by organic mesas. Secondly, hypotheses to &mam the material of the shert
- 88 & direst ehemisal precipitate. Chert bands in Fre-Usabrian aress eannot
réaaily Bo explaluel on the organic hypothesis. There are ne é?‘iéwmwﬁ of Life
in the rogks,

Webslarr (Betf.8) hag presented the most somprehensive ideas on ehert thus far
published. His views, in park, are as fhddows: *Silivs is derived by weatherige.
It s yrensported by stresus as e0lloid. Peneplaned landmssees favor shemigel
dopudation. Streamn draining suek aress, carry gresber smounts .af‘ éi’iioa. Lang=-
masses of high relief favor meshsnical demadabion, tams inereesing the amount of
elayoy materisl trameported 40 the sea. Ihe solleidal silies is xaraaﬂszpitw&ed.
Tedehing the ses, by slksli salts funetioning es elestrolytes,”

Apawt from these two t}mmm, the volesnis origin resently mm&a by
Samson, (Ref.6] should be mentionsd. In am»mm, - mw@ia&uﬁ ws.%h pillow
lavas, polinted to sonaanguinlty of eorizin. Bar way of senbtrast, ﬂm Blmk island _
shorbs sre 1ot asseelated with angr igneons i‘amwkimz; miﬁhw m

the eherts of the older sedimentopy swmﬁ 88 being wmww wmh w 1@9@&:
setivity. A sedimentary theory of origin, themy 18 the em?iy mgim& Waam{m
sonuestion wish #he origin of these oherbs. The Black Isiand maks za:f‘ “iamd
are prinsipally siliss with mizmr amounts of forris oxids. The ohert: o
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& $ow noluies or ﬁﬂ#ﬁ#ﬂt of chert seeur slong w?&h green marise alay. The mm
beds reprassnt proximisty %o o river, draining sa aves not partieularly high in
welief, Binge originsl deposition the silicls seid has dehydrated and pssedd
over inte sryptoerystalline sherty 4 prossss whish may bave been hastuned by
fgnoons sabivity.

m rooks ave the domiuant type. They sontain ebout winety
pevomnt quarks sni sbous Son perosnt wericite. i eush, they are vedlmentery in
ovigin. Priwsrily they eonstituted lmpave sends, thst were sonverted lsto ssode
stome ond lster inte ssrisite sshiets. The sericitisstion weems 1f

aly 0 hoave

buen the result of granite intyusion, shioch set up sufficient prossurs and teup~
orsture %o sonvért the erglllecesus impurity of thé ssvdston
Bruosis. This materisl 1z sesttersd slong the gsontast betw
and serisite schist, The fraguents sve Both suguiay

and younded pebblee of ohert

and quarts, The oomenting metorisl is groen wsrine olay snd eslsite. duarts frag-
ments imdieste that the brecsis was formed duving the igne
ito guerty spophys

& Sotrusion of grege

yoos« The greuite Intwension, then, ves atbtended bWy breceistion
of dhark, sericite sshist snd marine olsy. The quaris veins,in additionwere
brokes 1ato angiler fragaeitts vhich subs
sompacted mass, The Interstiess betwee

sntly ware laid down in & loosely
1 the frognanss were coupled by marine
Sleye f:m exposure this olay wes exidised to hemptite and debydrated. This prod-
used shrininge syasks bobween the clay and fragee

: '&m Thess arseke wars later
voonplied by saluite, which was Drought in snd preeipitated fyom solusion [Hee

hays, This groenish golored rosk, is muberisl which veadily undergoes
oxidstion to hemebite. It contains guurts eryetals inbedded in an ismotzople

medium, The four elements gontaingd m&w, from, Bilicon and Magnoniume
- The olay is soattered Shrough

uh the iren formation 1y lsvlsted mmwam
sre generslly seen in prosuted plusess The ferreus irom sSrongly SugEests marine
dsposition, Pisolitic hematite is comsidered %o be the Pesult of seeonday;
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chongos, which this ook has undergone. The waterisl may be compa
sctont, with Greenalite fras the Lake Buperier distrlet. In no way may it e
gonsldersd s sn ignsous rooks In this wegerd it 4iffeve fyum Greenalite. It is

od b0 B0

Shwaetaral Relations of vhe Sed e Baxite.

Horismtelly iaid deposits of greon olay, impure senistone sad bery oons-
tituted & difforentistion of river-inid materisls deposibed in Fre~Guabrise,
sons. Plustustion of Jevel in vhis ses prodwoed, by overlapping and yelapping,
» transitional end verbiosl seriss of the above mentioned weterials. The cidest
menber of the sedimentary serids, o5 oxpdeed alumg Bleek islund, is the sleye
on top of the glay are gradsticnslly exposed souist snd ehert. During the erup~

Jssbrisn roski, thess strate were $ilied iu s vertisal p— by
hrasts This exposed the older beds of marine okay and brought sbout the
VoGeRERTY mﬁxm for seeondary desompopaition,

Yhe study,in thin sestions, of the ore sud acvompanyiag Po:
nEast lufornabion regusding the composition of the serisite suhlst, in parbioulare
Gonbived misroseopie sed chewisnl wusiyees buve besn the wesus esploged in ldem~

ing the peteriel of the marine oley.

, ook 18 quarse The querts waee siows definite
i woLL detined roms, sud coRSH1Yulos shows Yan POresst of the Focks Those bands
' 5 Yeins, The shevt also has undergone weri-
saricite sohist. Materisl
ng dup o the |

v Gab warOss By Bhe sesundary quer

suvy for movielie fovmabion evidently wey
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The rook, sb determined, 1s s Jaaper variety of chorts
gerieite Solisy [0iide ¥nle tawen right of orebody (Fig.Sl.

This formabion wenally sontains chext v
1% is well siieksns)lided sad Joinbed. The jointe strike H.15%W., and dip N.269%,
Hematite is found s11 slong these joint plenes. is seen in the slide the essen-
inl mineral 18 quarts, the graine of which sre not 8¢ Line as those of the
Jusper, The serigite iz srronged slong plases of shkhistosity produsing & roek
whish is 1ight greyish in golor, asd very mislesding in the hand spesimens
Hemabite is also presont, but in insuffiolemt quentity So produse s rosk similar

%o the Jamper (Flg.T)s The ohief point of vaviatlongbetween Yhewe Wwo rooks,lins
in the serisite-hematite ¥etic. In Wbe chert, the smount of potassivm snd alum~
fous was seall. Gossequently thars hes been I&E‘GM davelopment of sericite. In
the selist, the smounty has been mmﬁ% %o produce eunsidersble quentity of
sorisite, In the sghist, the iron hos remsined in the wnoombined gondition.
Feveolating solubions have aurrded this ires along $he jJoint planes, whisch ma
heon disscloved by henstite.

de Lale taken fros wome of bresolabion botwosn the sshist and ivon

formations.
Prageente of ohert snd gueyts are gueended by sarine okay sod eslgite. The
slay is altered to sesondury hemutite. The clay watriz gives evidence of lesching
sud sousendtration of ixon. In this progess, oolites, sre formsd, The gquayty axd
sgmonty ware spparently semented by the web Sluy~like materisl whish
pdrakion. This loft sraels which were laber filled by zecundsyy
asleite. The selelte hne troversed all avellishble spées, wud froguenily oryetale-
mygialoldal osvitiod. Figdbl.

sretion, ohich i merked by o chouge from ferrous o ferric ivom. 411 sbepes in
the desomposition of the oley may be cheoyved in vericous sechions. The wwmdeoon




1

posed spesimens sre traversed by #ilmmentous strustures (Pig.d), which ave
strongly sugpesbive of organie oaute. Bsberisl osowrs In the whibe sress of the
;&smmw, which are lighter than m mrrounding olive solored substence. The
plonta, if such, muy have contained an wmount of magnesium, whioh,on their dessy,
songentrabed thls element in these yarticulsr avess. Professor Buller, of the
Degovtmont of Botuny, University of Nonitobs, was uneble 4o say definitely that
Gheae strusbures indisaked slgse remaling, Professor Lowe, of the swne Department,

qearhs sod o 1itkle serisite sll the materlal is isokropice This faot indisetes
oxie o other of two medes of origiae (L} & superoouisd gless. (3} 4 colloldal
precipitate, ia muwber (1] is chwivey

pd we look upon the iao~

tropiem ae Gus , o perkisles 00 suall 50 be resclved wnder erossed nivvlee Sneh
particles would Yo solleidel Lo siwe. Vho werise cley is shown in bobh Figs. &
and be The filementous structurvs,refesvel Ho hove, are the Yhlu lloes shown on
the right of Pigeds The strustures of Flged sru Wueh Lergers

o 25l from the Hematlte Zovmation,{Pilg.Si.

The hematite cseurs eithor ss stalsatites oy se pisclites. The stalsetises
peobabiy wore prodused under the setion of greviby, which had the sffeet of Joine
kites pisolites one shove the other. ¥he pisolites show dypleal globw

ing the me
wlar strueturs, bub in cross-seotion they are isctrepiss in veflected light they
euhibit & charscteristic banded structure. Altoruste bends of the iron oxide are
respestively oryetelilse sod amorphous, The eryetulline bands sve blaok, snd grow
radiadly toward the contre of the plsclite. Yhe wwrphous bends sppear to be red
henstite. The ineretioss betwesn the pisciites snd stelactite sre £illed with
ealolte. Setween the veloite sad the plsclits thers is usually » very thin layer
of unaltered, marise clay. Yhe struct

e of the pleciive is Lllustrated in Pig.S,.



Fig. 8. Hagnified 10 dismeters. BHeflesbed Lighte

Yhe sbeve figare represents & cross-ssebion of Blask Islend pisclites The
charseteristie pended appearsuse mentliomed ¢a pege 17 is guibe gpparente The
blaek bands are amorphous ved hematlle while the inberstitisl portions of the
pisolite between these bands comsist of black, erystalline hematbite, The piso=
1ites conbain & small pevcenbags of %iiiw snd water in sddistion o the oxide

gf irove
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8ite ora of Behmiedefeld {Mak m Wead s (Bofe7)s

ﬁmgm.m. 18,633 {Ualoulated thearetical somponie
AlsPBeserere  Bobll tion of Ohswosite e
PoOgesnenrns S8 G10gecaves 29,003
PeOsonesoves 45,13 4150Bsesee 15,00

HgOusrsesses  1e68 Foglgasess 6400

G8asssvenes Uold Holesnnsre 4E00

Pglgersssnss Gadd | xga..m..«_iég’;.g%ﬁ
W08sssrsnsnn 18,00

Ti0gessasess Sl

Beusronnas

Towo0ck

suganibe teken fyom the expedition of HES. Uhallenger. (Beck sud Weed).Ref.7.
BG.62  BO.88  Bl.80 58T 27,4
Algly 1754 892 8.67 8.2 15,03
'ﬂa@% 15,63 24,40 84,81 2159 99,93
Fol 118 le86 - 1.B4 1.38 176
o trace  trage  trese  trese  4rage
a0 ) Le26  3e27 1434 1,19
Hgo 2,49 BAE B0 284 462
g 2485 4eZL  H.86  B.B8  0.95
W0 0480 D425 025 0e2? Q62
Total 100,41 100e35 100482 100,39  100.68




selte fvom Newfoundland. (Be£.8).
Bi0Beesanne EleBl 18,00
41203 o :
e 21408 85,56

%agﬁgum cos  31e03 8450

Po0sesvsess  S0e17  B2e62

OMGuasessne Dokl 00

Hgleorarsse  ZoBB LR

Bessrrens  Oall G2

Boglesenase  DodD 0400

Hgleseesess  DeB2  0u00

{gOsonronse AladB A0a88

TottlBeseres 10001 99,80

ko idde Superior, (RefeSl.

Bibgeanss 1H4E A543 10,30 3650 211 1541
AlgOfvess  0uBY Gebl 0486
PogOBeres 36400  0as 13481 . 076 Gedh 2480
Polesnsne 10428 1787 30,98
"ﬁﬁum“ £33 Be22 BB
U60eevees  OoB

Hoghavens

Eghenssse

By reces B8O 2088 154
Hylessnas Aol 5.4 6a15
Teogeesnr

Blneswina Relk
Blilievene



Bungs in aompositien of Gluusonite. (ReZ.10}.
Bi0peoves 40400F S0 BU.ELE
AllBeenn BafZ B0 13,00
Foglgeses 18,086 to 3845
Pelovorew 3038 %0 20DV
Hglowsase 8898 S0 297
Bilesvsre  VoB¥ 0 Le¥7
Hoghewsss Godfi 40 218
S48 o 9.54
Hgloenvar 4898 %0 1032
Renge in scmposition of Sressalifie.
Bi0gesess 843256 B0  6L.90%
%0 1.09
0p0%enes Bell  t0 1600
 FeDucrare to 30498
Eglausans 2085 %0 BB
Gubecsnes Dol %0 OeZ
B eunen 78 %0 B.80
HBobwnwess &olT S0 Gudl
Bibiessse 25800 heorebiosl foysuls dedueeds~
A120geans 1720 SPe0H 4ok 70 150508 Bi0g. 30
Foplsacee 18480
Pelosoans 5800
Bolereses 10e2




22

wiyses given in the forsgoing puges show how materisls vary from the
sok Inlsnd ss given below,

Pogiderss Tebh 8,08
Fabosrese Liebh 12.4%
Biflessens hell 17039
Galaseees  Da0O 0400
Klosenss 0uB0 0uB0
Hoglesune  Gobl 0s70
Bglesssvs 2010 a3
Totakaess 100401 99477

Phere bas besn gaite & musber of numes, spplied to sudbstaness whish appay-
ently ore similsr o Ohamosite sud Greenalite. These are sa follows; Barthiorine,
Heforite, Flinthive, Hisingorite, Melanvsiderite, and Fontrenite, Ho wathanbie
anslyses of these msterials are syaileble, Derthierins, Thuringite snd Chamonite
are probably produced by precipitabion of iron in an elwaine~-ailicate gel.
Hoferite, Plinthite and Hisingevite sre probebly of selleidsl origin, and may
indedd Yo mixtores yather thsn definite compmndse Helanoslderite is reganied
by Veinsehonk e the fervic amadogus of Jnolinite, but this view hns been erig-
foised by Borgest (Ref.lzl. Thers osn Do no oubt in the mind of geologists,
that thers is a%ill & good deal of work Yo be dome on the smovphous iron minerals

dnspite the domsentrated effort of the Lake tupsprior geologists. The work of
Winahell, Leith, Yan Hise, Wolfy, Grout, Broderick snd Gruwaer has gone s long
wey toward the true interpretation of the Messbi and associated renges. 3%ill
ono sannot Peel that they hove you given the finsl sclation in the matter of the
origin of those snd sisiluey oves. Just 58 Bhers are two grost divisions of rocks
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#0 thers bas been pub forward Ywy mein *ﬁhm:ma of aﬂgi& for the Lake Superior
iron ore, lgaeous and Gedimentary theories. Houcef the sbove men have sdhered
striobly 6o the lgnwous theoyy, but Veu Hise snd Leith sppesl Yo both sources
and apply them in turn to the aress which, in thelr sstimadfon, are wost justi~
Theble. Winehell, Tolff, Gront, Svoderisk sad Graner ere bellevers in the dedi~
monbury Sheory buk diverge somewhst in minor detsil. Theoo last thres men sons-
titute & younger sshool of geologists who have been posponsidble for reviving the
whole queation of iron ore deposition. The period followiug the fwsoms work by
Ven Hize znd Leith bas boen singuluvly lscking in conabsuctive Rypotheses,
Advanges in 00)loidai chemiatry, however, have made it possidle to maks valusble
sdditione 50 the work prissvily inesgurated by these woll-knows Lake Suparior
geologists,

While working on the problem of m Bloek island murine olsy thers stood out
vlearly a marked swalogy bPotweon these deposits and those o2 Luke Superior, i

fentative arrangement is given for the origin of esch type, snd their SUIBPOH L
+ions compared

Vrom the miywa we Eow that the o6k i» somponed of mm, ailioom, a&w
m and mugnesive, The iron, miﬁa@a and aslvsinus present ave not ususual, but
the magnesive requires some wm

atlon for its presence in such large
guantitye Zhres possibilivies sugguet themselves to sosount Por this sbnommsl
porcentage of maguesium. {a} Seoretion of magnesium by slgee, fram ceeanic water,
and subsoquent degay of the slgae, thws comoentwating thelir magwesis sontent in
#ilts on the omsen floer. (d] Usgnesium sults contalned in the ooean weve the
shis? presipitants of the ivom, slusinum and 3ilics from stresms oxrrying thase
materials. Nagnesium was sdsorbed by slumimum hydrvozide, farrie hydroxide and
#iliclo asid following their mw&mma. (¢} The smount of magnesime in Arche~
sogole sens appesrs Lo have been much greater than the mugnesive percentage in
the seas of today. This faot would support the sesond hypothesis.
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- Bagnnaive 1s Miﬁ by rivers in solubion, hense 1% csnnot be inferred
shat the megnesius can be explained through sny ¢olloidsl theory of origin. A
sslt sush so msgnosium sulphste &5 then semsidered to have been the ahief elee~
trolyte in presipitsting iron, slusimm sod silish. §1lfcs is carried ss negab-
ively oherged sol in slightly alkalive aclutions. It is slso found in nedtyal
solutlon, bub the sigs of the particle thue carried iz ss yet wndetemmined. Suoh
an slkaline solusion of eSlion would be presipitatsd by a moderste amount of
magnosion, Alusine is 2130 & negabively cherged scl. Both alumina snd siliote

s0id nre paphined by sodiue Hpiroxids, ub & grester sseunt of alksll is yeque

ived to peptise alumina, Forris hydroxids is » positively sharged eel snd, s
sush, is not soluble in alknline selution. it is apparent then that a selution
sarrying silicle seid and slwmine ss hydrosol, san only tvensport irenm ss hydro-
go) or as susponsoid. Iros mey bo trasspovied in this way in eddibion to Yrane-
portation in the ferrous sondition through the medium of wndergrownd dsresss,
Fowsous iron is believed %o have developsd hy precipitation of ferrie iren in an
euvizoment defisiont in oxygen. These above Introductory facks sre inevporated
in she theory of origin now following.

5ilicic s0ld and alwmine wers ssyrisd as hydeoscl. lvon oarrvied in the Baoe

solubion would nessssarily be trensported se suspenscid or hydrogel. Nagnesium
salbe gontainal in S99 waters were the chisf electrulybes whigh sonverted the
silice and slmmins into colloddal gels. Ferris hydy

ixide wos meshanisslly enrried
down by the prooipitated silics and slumine. Hagnesiwm #8158 wors nbsorbed in
the gel-like mass aud ourried down %0 the filoer of the ooesnu eonstituting & part
¢f the merine clay !@mﬁiﬁa; The szolusion of oxygsn redused tha fervis iron %o
forrovs giving the slay its charspteristic greemish ﬁi@m Algse moy Bave funo-
tloned st this time, wxirscting megnesium from the clay whiok was later cumcsn~
treved in speeifis sress by orpanie decay. The Zukae alay.st this period io ite
1ife history, consisted of forvous hydroxide, silicis seld, sluminem hpdirexide
and sdsorbed magnesiva salbe. Labter evenis sew » withdyswal of seas hrought aboud
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oy igneous agblon and bended by esposure of the clays originaily laid doss ta
the soh. The ferroud 1rosn whs agsin converted to ferris irom. Alwnium hydvexide
silieic aold weve delydrated. Uhe rook consists them
and ferric ivon, magnesiwe, sluminum snd silies. Fros the ustuve of & deposit of
$bls kind the possivility Skek of any definite chemicsl compounds b ,
is oonmidershly minimised. Urystsllise Chamosibe snd Greeuslite from mw
pounds, need not have been due to orig-
inel oyystallizetions, 1% is possible that wuch yepresent an atbempt on the part
of solloidal precipitates t0 wrystallise. The solloidsl etete is an wostsble
sondision iz neture, & faot, vhioh lends favor to the ides that oryetsllisabion
of eolleidsl meterinls will in 11 esses be » possibility. Grpstallisstion of
solloidel presipitates is & link in the cbaliv to somplete the syols of ercsion

of the oxides of ferrous

in nature, sn sthemph, as 15 were, %0 recsmstrust tue msterisl of the origisal
source from whioh 1% was obtained.

Leith snd Vau Hise,in thelr work on the origin of Sreenslite,used slksline
silios soiutions m 8 mw ﬁi‘ m&mx&tn. The sonstilution of these solubions
bag not been mﬂaﬁmﬁaxm proven. 16 therefore besomen essential in our work
%0 take up this question of the coustitution of Wever-Glass,

Pandamentslly the aetlom ¢f sodium hydvoxide on silios has been vegerded in
ehomisal 1iterature as s double deaompoaiéion grocesding as fallows:

Wa0K + B0y — HeghtOg+ H0s

Bodium silicate will siso wﬁxm hydralyeis in the Tollowing manner:
Hiay8i0g + ZHOE — NadB + H 8103,

4 third fegb of inbrodustory lmportanse is the peptising lnflwense of sodiue

- hydromide on eillcls asid. |

 of watergiase solutions are genersily given in tevms of the oxides

of sodium and silien, 18s Hpgl.x8i0z. The velus of x shows all menaey of veristion
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saicing it quite bupossibie o osil water-giass,solitun silicste, To substantiste
pal ssperimonte ave reprodused.

this view poing the following a¢

& ¥mown guantity of HUL was sdded to oxdinary water-glsss molution, just
suffislont bolng sdded to bring sbout the coaguletion of HgS8ily gel. This gel in
&1l sages omms down imsedlistely upon the neutralisetion of the solution. The
eilisis aoid wos dohydrsted on the waterSbath, presipitete wes 2il%ered and
waghed free from ghlorides. it wus then welghod ss H10p.

10 0e0e OF %&% polution of spyroximets 8 stresgih were nsed.
Boll den. off BEL were reguived to sosgulate ﬁa@i&ﬁ*
1 4.0 of HOL sontnineg 0300 poss of B3,
Be8 gete of BOL conbain 17880 g of BUl.
Amoumt of silion obtained by wolght wes found 4o be J6EB4 gwe.
Thorefors +17690 gan of HOL @er&ma #6284 of 310,

Bagiloy v ML —> ZHa0L  HaSils.

& mods of BN —— 1 wol of 5104,
5 gree EQogma
{8302,

hovafore J1T050 gun of W01 should presipitete, ToRpadlll L., o %l
thabe «L8L7 gue of §103, the theoretiual value

ie pruoh legs thon <6384 pos., the amount aotmelly obtainsd. In & similay
xparinent +1341 gme. sre oonbransed with 5844 e

It can b seen ot & glanos

in this expariment the Na snd 910y relstionships of the Vobereplhss solubion
piigal Dabe chtsined.

B ges0e of Na 8103 were taken.

8 0.0 of X1 wore addud,

ﬁ?ha maount of Helil Wmm m found 40 be 2824 pms,

i % Ri0 o L T
mw saloulated m§mﬁ of Bu ia OFLE gmn,
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Prom atamle gousiderations the resio of Ne to #10, should be 46160,
46 parts by velght of Nu are equivalent o 60 parie by welght of S102,
0913 g of Ha, She smownt obfained in the esperiment, shonld be combined,then,
wish ﬁﬁi gus, of Bi0y. Heve then ,119) pgms. of $103, the theoretlesl aeount,
is gontrasted with JGBBE guwr., the preoticsl smouwnt of 810g in solubion, as
shown by snslysis.
| fho results of these experiuents show thst the msount of silica in water-
glase le considersble in ezowss of the smonnt nesessary %o sstisfy the formala
Hag8iOy, The wxoesa silion, or indesd the total silics conbens, may nzimzﬁmh
eoularly or solloldelly dispersed. Iun oxder %o detomsine this point experiments
on nitrafilivasion wore sarried oub. it was nsgertalosd that no siliea passed
throughy the membrane. Sodium hydvoxcde 454 pess through aod this was ovonsionsd
By & conversion of silios solution to silisie acid gel. By 1oes of sodive hydre
exide ita pepbising M%mﬁ is removed snd zilicie seid subemetinnlly throws
down without the wse o say slectrolyte whataosver. The evidenge given by this
fant is il in fuver of eolioldal silisas, Bub im vot slbogelbsr sonclusive. In
pamsrising it Bay be stabted that, (1} The relative smounts of Ba and 330z ave
uot somparable to the Lommuls KepBilz. {2) There 18 alweys more silica than
would theowstioaliy be required from the shove Covmnls. (8] Noat of the silies
of the alkuline solution aypeers %o be ¢arried gollodsily.

{a) Addision of HOL.
Tho aebion has generslly been soncedsd $o prowesd ss follews:

' FegSi0g+ 2L —> Hedl + Xg8105, |

From our work on water-glass selubion & slight »
resetion is @

sdifisstion of the gbove
gested, Eydrodhlorie sold when addsd 4o the weter-glass solution
aohs ugon 1% slknline sombent ané in this way produgel water. The UH° ions are
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thus vemtved Trom the #411010 5034 whish 1s stbended by proaipitation,
(b} sddition of Porls. |
48 1Y the guse above the sobion has been thought %o be se follows:
| PaBdy + Neghily —> PeBils + Haghl,.
- Palits, however, resobs with the alkell of the waber-glass sclution as folicws.
Poillly + ZHalB —> PelOH )y + NapiOs.

The preaiplitete i derk green Lo golor and wived with s varishbls gquantisy of
#iiion. This silion whioh kas been pracipitebed, very provably, owes its ovigin
o removal of 0N lows whish have & stvonger e

doacy tomards molesular union with
iron thop & aolleldsl unies with silisie svid, The produsts obtained would be
$4B)y 1lkely %0 point toward s defimite compound sach s PeSi0. In no oase,
howerar, were wo able %o isclute eush & substunes.

{o) addition of other salts to waber-gless solution.

Hgiiye Adyldog lgs Bally or any otvher lomissble sall that will combing with
OH" lioms will ewase & precipiteiicn of HgbiUs, Substsnees Bhed yesst o form
insoluble hydrexides will produse a mixture of hpdroxides and siliels sgld. Sob~
stasoss ¥hah pecob ko Form eolubls salts with Hell
of 810, |

will give ouly & precipivate

frpoyalite,

Greenslite was first mmmw the Lake Superior geologists and rogavded
by them ax the sourow of the hemabite deposits. It is srgmed t0 have been prod~
Woud by the aobion of ferrous salts on water-glass solusion sad to correspond
%0 the formuls, Fe 810y, The veryisbility of analyses of Uresusiite given else-
whove 1o thie paper is ROV in ngreament with such o definite formuls as ¥eBiOg.
It s sleo spparent that the existense of PeliUs by inerganis preparution ia
open %o quentien. Whers Greenslite orystals ave fouwsd thelr somposition is, of
sourse, definite. This,rather,indicates o seoondary wnion of & pass smﬁi&iw
sonsisting of oxides of iron and silics. The applicution of Z~ray photogrophy
%o sush substanves as Gresmslite will, no dount, shed much valusble light on the
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frae pelstionshipe of the iren snd silics.

Somparisen of the ssalyses of Chamouite wnd the Yarine Glay of Biask lslend
ghows, without doubt, that these two paterials are not the susd. CShamosive, 1%
will be vemembared, i the chief sillcste found in the Webons ove of Newfoundlsnd
and the Nloette ove of Luwembourge Tha materisl is fousd orystallized ol smor-
phous in the Fsbsns bode, Hayes (Ref,13] stetes,"It swems probuble thet the ery-
gialline waterisl ls Vhe minerel wud Yoo amorphons matorisl may not have & eon~

stant somposition, bt moy very within eertain 1imite.™ Kils ;ﬁgﬁa on. the pablect
aleo sontains this signifiosnt statement, "Ihe Chenosite of the spherules wust
have beos in a gelabineus sondition, ond this mey heve beea ihe origiusl sondie
$iom out of whioh the oryetelline Chamopite developade™

Taringite from the Hinetbe ores slso appesrs %o have peculisrities cummon
to Chumosibde and Grewnslite. Yhe sumpoesition of the gelatinous wass would in all
sosss Soterming the type of minexsl developsd. In onses whevrs & maberial has mob
grodused by debylestion of hydvexids gele. 1% would sypesr to e & faot that
oxystols of these substanoes sre unusval
thet golatinous miztures of Lrom, siwnimpm, silicom, eto. sre oryetsllized with
aieriouity.

foatuves, whick faot, would indicate

Altevation of the mevine elay on Blask lslend nae beon the sause of sush
sttomphs s have bsen mede o detersine the summerolsl possibility of Bleok
iglend oye. Sesonbary chenges have Peno
gluy omi oherk. Alumbwwm snd megnesivm mow present ore fowd in eush nodules.

A all but isolated nodules of merins

The Wmﬁﬁ fontuve showd the secondary alterabion has been the develogment
of stalsohites snd pisolites of farrie ozide. ivon has heen dizsolved fyom the

marine oley by ssidic selutions and represipitated by slislies, The aoid waters



precipiteted showed all yariation of smm fron Ay

'ﬂ@ﬂ 1ikely prodused by oxidation of pyrite conteined in the quarts stringers
. fpom the grenite, The iren would then have been vsrvied in solukion se sulphate.

The dowaward peroclsting solutions ?x&a&ywaﬁm thelr sald sontent, ne doubd in
part owing $0 eveporstion, oxidation and mﬂ@n of sikeline waters. The oombined
slfoot of these thres prosssssk oopverted the iron igbo the M’mmm» preaipit~
ating 1t ns ferrie hydroxide gel. Yo have hers then 5 csse of formation of dis-

perssd systoms by condenestios. This has besn sovered in detail by Von Velmsrn

oL, 34 ), Be ¥os olsborsted the following foxmuls, whesre

a=8 c
Bp 18 the selubility sn wamw per Litve of the precipitated substence. Ny
in the aumder of mxmw% of the preeipivate which must be daposited out of
sach 1itye of the solubion in opder that (ts sonmesniration shall be redused o

| Bp squivalonts per Jitre. n is the viseosity of the solution. g is the dlsper~

sion eoeffisients %‘g is esiled the dogres of suporsatursbion. Yon Yoimswn dem-
onststed the general validity of the law. He condensed Ba(lNS82)z ond HeS04.
Yorying the eungentrstion fyon m o TH. the Bariom scliphate moleculew
yatel swsleil, smell individ-
whale, eolioidsl svaponsions or hydroscl, necdlvs, sholetons cud star-

shapod massen, greuales, suadys fley sud gelstinous presipibates, lastly & gel.
Voimarn's work mey be applisd to the precipitation of ferrms msdpbelipiroxide
by sddition of csustic aods to ferrouns sulpbate. he solubilisy of fervia hydre
oxide is exeesding small hense the velue of the degree of swpersaturation will
be corrvespondingly very greet. is sees, as this wlue beoomes lneressingly
groat the presipiiese @"h;%&m syproschkes 5 gel. Von Velmayw, thon, has success-
11y shows that precipitebion of izon sslts as hydrogides laverisbly produoss
5 solleldal gel. Provided shaet presipitation takss plase withis o confined ares,
suoh that the prosipitated gel will not be wapidly dispersed, the condibions
are proper foy deovelopment of Lokryvidsl, stalsatitie and pisclisic stauotures.
fugh forms ave characteristically the rewhls of colloidsl presipitstion. The
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forric hydroxide or fevrous ’i‘aﬁmiﬂ% a8 yﬁaaipitmﬁ in the Blaok lslasnd
SO0UTTANNG, WAS compoRed ahiafiy of ivon with a small mm’&m of silics. The
following varistion in composition of Blask Island pisolites are guoted:

PeglBansessans THTHE 0 BE.BGH

E0snevscesine  LeB2  t0 Ged2

Hglssarasvasss 1200 o  B.58

fhe unslyses for ailics puve fulyly sefe oriteris in showing that o certain

amount of 311100 wee serried in She sawe solubion with the iyom. The silica was

precipiteted as siliole wuid slauiSsneously with the preeiplietion of ferrie
bydroxide. Jo indioation of hydreted compounds
the water sontent of the plscliles. It wos abiempted to plot & SUITE, &8 Preve
iougly obtained by Posnjok snd Herwin (Ref.1B)y but the wator sotually held
somid not be driven off below 200°3, Higher tempevstures aowld oot be sttained
in our elestrie thwraostet., OCossnsiomally styuoturss , suoh s8 ave 4 domineat
foature in the Chamoelte oolites of Bewfoundlisnd, avs %o Do resognized in ihe

sould e foumd o socount for

dlesi lsisnd pisclibes, In refferring to the Themosibe hemabite colibes of
Hewgoundiund the following hypothesis in
dematite eollites may be producs

sonnastion with oripls is pus forward,
¢ by ohamisal witeration of originally depouited
meteriels essentially solleidal. Golloldsl precipitation of alumina, siliele

8034 and fervous hydrowide sma s s

houe most ohich may underge oxidation
4o produse farris hydroride. Dehyivation of the hydvoxides will subsequensly
prodase the respeutive oxides, Uolloidel materisl deppsited se merine alay,
sonsisting of materials sssential o tho a8 oalied formmla sssignsd Ho m&@.
would theoretivally underge the followlng ohmnges

- on sEposure 0 weathering.
The chanpes would be dependent on whether the solutione wers seldis or bueio.
I¥ the solubioss sre besle the priselipsl materisl %o be vemoved will be Mliéw
acids Alumine Youulres s grester conoenbration of alkaell thean could bBe assumed
in sature. 1% is therefors sooseded thet keolin will be coneentyated inm situ
siong with hesptite. If the solutloa be ssidic the vomponents of Chasiosite will
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all be tuioen iuko selution, Alvesnum snd iron, moleonlurly dispersed snd shlicie
usid ss colloidally dispersed positive aol. Aold prodused by she oxidation of
pyrite will osrey irvonm snd slumine s sulphsbes, sud silics a8 pepbtised silicie
s0id. Auy solution which gives wi slxaline resstion will, os meebing & Gowmrard
porcoluting aoidio solubtion, gmﬁme ymiyiﬁ#&i% 4t the wméw of aluming &
forrous irom slong with siliole soids Surface tension effests producemore or
1888, giobular shapes which ave the beginnings of future colites. Precipitation
of forrous hydroxide in oxidizing enviroment will produse ferric hydeoxide, thus
forwing » surfece cvsbing or flim avound the ferreus hydroxide. This protects

the interior of the ovlite from further oxidabion. Such oolites heving Ohmmosite
wsleil possivly were muaa& in some »smh naxner. lnkommithent supply of mat~

arial wosld,in time, produse o strusture essentially composed of siternstions of
ivon ju Pfervous and ferric condition, Loosl fluotuations in the elementsl nature
of downward pevoolating sodutions miy, in addition, produse s period of deposiw
tlon of slmost ppre fersous hydroxide. In this osse the oxidlsed eprfave Layer
would be pure homatite with no sdmizture of alumiva und silion,




-
The geologissl histéry of Sustern ilanitoba sud 1%s welatlonship to the dep~
oeltion of Blesk Islsud hemebite 1o on follows:
(8] Originsl deposition of sedimenss th

sughout large eveas of Banitobs. The
aleys of Black Islond may be & pert of thés original sexies.

{p] Voloenic aotivity, produsing teotonic movemsnits on & vast scale,

{6} Brosion infervsl with deposition of sediment, vow pepresented by inter-
bonded whert Tormations. _}

(2} Granisie intrusion producing breceistion of Black Island sediments sud
seoondary infiltration of quertu-besring pyrite.

{a] Esposure of eley produsing sceondary desomposition processes with prod-
noticn of pisclites.

{2} Iatiltration of caloius cerbonate-besring solutioss sad precipitation.

Gryetallissbion of precipitate with shrinksge
{g} Deposition of Finnipes sandatons derived by ercslon of Pre~Uembbian sad
iald dows as » shove deposit iu the advencing Ordovielsn ses.
{n} Conourvent deposition of Trenton 1%%@&:&;
(1) sves covered by Qvetuseous sediments.
15} Terbiary srosion of Cretesscus sediments.
{2} Glaotation sad deposition of 4xift comumrvent with the deposition of
811ts and olays of Lake Sgessixz,
Be
The mgm pointe arising from the spplicstion of selleldel chemistry to
Axon ore sedimenisbion sre se followss
| {a} Anglyses of the waber-gisss solution show Shat vhe relstive smouats of
fﬂm oxides of sodivs and ailim; sre not comparab)

| & to the formals fa,510g. Silice
/18 siways in sxoess of the swownt thecretieslly reguived.

{b) Ho definite fovmmla osn bo put forward to Scocunt satlefactorily for the
evpess silica in water-glass solntion.



{o) The emcoss silise of the solution must either be present in moleoular
or colloidal fem, or e mixtures of molseulsr solutions and colloidsl disper-
soids, |

{&) In so far as san % assertained most of the silios of the solution is
sarried solloldslly.

{o] I3 12 sugpested that silicis seid is carried in rivers end streams as
#911014 whon maoh sre either seldic or baslo.

{£} Yhe shemistry of resotions between waber-glass and soluble sults is
wxplained in B different way frien what bas previcusly besn asdepbed.

Qe |

The role of oollsids in the yrodustion of pisclites wnd colites.
1. Bleok Island pisolites huve besn derived in the followlgg manner:

{a) Harine olay wes sltered by scidie solubions derived by oxldation of
pyrite. Silicon end iron ware dissolved.

(v} The silicon and iron were precipitated by sllmlies which noutralissd the
aoid solution.

{o) The presipitate obhsinsd wos » gol whish sceumed plsclitic snd stslaot~
thie form dus %o surfsce tension.
8+ Howfoundlsnd oolites way huave boen the yesukt of m foliowing procensess

{a] Bedimowtary buis were leashed of their ivon gnd silioa sontent as above.

(v} surfece oxidation of the irem sontaimed in the presipitate produced Pat*?
iron whioh protected the o'’ inberior of the colits. |

{e] internit¥ont supsly of maberdal produsei aiternste bands of ¥e®® and Pe'''.
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