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L
« This study documentu tne geology and. uranium depoolts within an area f

/” "

of Apheblan aren1t¢~ located on 1mpson Islands in the East Arm of Great

" Slave Lake, N.VW.T, The area is underlain prlnc1pa11y by fluv1aa, con-
gIOmeratlc subazko"e of tkc’Fornby Channel Pormation which ‘was, dep031téd
”uupon a paleoregolltn developed on Archean granltlc and hlgh-grade meta—
morphlc baoement\rocks. - -

.

The* geologlcal evolutlon of the Eas& Arm structural trough was pro-

fouud]y.lnfluenced by the controlllng McDonald fault uystem. Thls essen—

tially transcurrent fault zore vras actlve prlor to depos1t10n of early
Aphébian sehimenfs.‘ Pepecontemporaneous.deformatlon features and rap;d _
L

'lateral fac1es varlatlono in the Slmpson Iglands area suggest that fault

moverent durlng dep051u10n of the Hornby Channel Formatlon wes transcur—

‘renﬁ._ ‘. ) . . ‘nb

Volcanlclas»lc rocks and é!r fall tuffs oécur 1ocally in the Hornby ’
Channe1~Format10n.‘ etamorphlu mlneralogj of one volcanlclastlc rock typeiw

‘indicatés.the Hofnbv-Channel rormat10n.was;sub3ected 't0 prehn;te—pumpql-:

lv1te ouurtz iac1eo ourlal metamorphlsm.

PR

A'large albite s«enlte dfke was 1ntruded aLongffaults of the’ S1mpson P

.Iﬁlanda iault sdste“ after depOQ1t10n of the Hornby Channel Pormatlon.

Two’ Kskf‘isotaylc dates of trls dyke 1nd1cate an age of approxlmately
N

) 2185 mlllloq years. A bostonlte stock 1ntruded the Hornby Channel Forma— )

tion cIoéevfo the. petrulogicaily olmﬂlar alblte syenlte dyke. The bos-
tonlte is bp;»lall fﬂd‘prbbhbly‘gcnetlpally related to dlatremgs‘Whichf
poqtdate the bOSuOkltc Thé-corolny system of. diétremeS'whiéh inthded

'the Wozmb* nannel ;ormatipn lonp the **npson Islands fault syutem are

s : g? :
representatives 071 more wides r'kaT fa a1t conurolled dlatreme act1v1ty %&

G

¥
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The diafremes‘originate-in the Archean basement,‘cut the Hornby Channel
.\Formatlon and 1nVolve sedlmentary ‘rocks from at least one other forma—_'
tion. The dlatreme breccias are hlghly variable and are’ assoc1ated w1th

'extens:ve i s1tu brecclatlon of adiacent sandstone whlch was also 1n~

t uded by brecola dykes. -Development ef the dlatremes/pnvolved explo-

> ‘ -

P }ve act1v1ty fluidizatlon processes and possibly hydfaullc fracturlng.
2xten51ve alblulzatlon affected commlnuted quartzo—feldspathlc brec01a

matrlx and .sandstone - adgacent dlatreme ‘ Sandstoneu W1th1n a couple of

R

thouuand feet of maJor ncDonald system faults show ev1dence of w1de°pread
'>511101ficat10n ‘and albltlzatlon.- .$

. Uranlum depos1ts 1n ‘the. thesls area ogccur in'sandstones at varlous
;stratlgraphlc levels w1th;n the Hornby Channel Formatlon. Reduced ura—ve

;nlum mlneralluatlon 1s characterlzed by. 1nterst1t1al, very flne-gralned
pyr1te and uraninite vithin grey to. black sandstone. Uraninlte occurs‘
'lln various. suates of oxldatlon and has. commonly been altered to amorphous
vcoffinite. klnor chalcopvrlte and galena are commonly‘present as well as

“traces ~of cocaltlte, arsenopyrlte, hematlte, anatase and covelllte. Ura-_‘]

,.

, nlum conuenu commonly ranges from 0. 5 to 1. Sp U308' The reduced uranlum A
’_mlnerallzatlon is eplgenetlc, has a patchy dlstrlbutlon, and is assoc1ated :

'-w1th moxrpl ologlcalIJ s1m11ar patches of. red hematized sandstone. Ox1d&zed .

BN
'uranlum mlreralleaulon is charactezlzed By secondary uranyl. salts whlch

Ty .
1ias

occur 1nter°tlt1ally and coat 301nts 1n both red (hematlzed) and buff—,

.‘colored sahdstones.

The Slmpson Islands vranlum depos1ts may have been formed by ground-

" water processes in a manner analogous to the eplgenetlc andstone thc i
o 5

‘dep031ts of Nyoming or the Colorado Plateau, Thls mlnefallzatlon may

M

‘have ocourred durlng the eros1olal hlatus represented by the unconformlty

Lo

#
e T



at ‘the base of the Et-then Group about 1750 m.y. ago W en. the Hornby

Qhannel,?ormation in the Sihpsoh Islénds area was expgsed to subaerial

weathering conditions. ° o
. oo
» . ‘
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CHAPTER I
INTRODUCTION

¢ : General

In the fall of 1969, Vestor Exploratvwno Ltd. 1nvest1gated an

~—

occuxrcnce of uranlum mlnorallzatlon in Apheolan saJdotones of the

Hornby Channel Fonnatlom in the blmpson Islandu area of the naut Arm

N

- of Great olave Lake, N.VW.T. Over the subuequent two years the Company .
conducted exten51ve exploratlon, 1nclud1ng about 9000 Teet of dlamond

.drllllng, on a block of some 570 mlnlng clalmu in the Simpson Islando

-

. area., Concurrentlv reglonal and detalled uranium exploratlon was

‘conducTed in: Sooan ~-Group strata throughout the East Arm of Great Slave

'Lake.

During the summers-of, 1970 and 1971 (totallng elght nontha) the
wrlter actea as chlef field geologlst in the East Arm ior Vestor Explo—
rations Ltd. It:usbn this fleld experlence, mostly centered upon the

Smmpoon Islands.area that thlo study is based Becauue detalled mapplng

S

o

completed in tHe Simp on I@lands area prov1des a better understandlng of =

oertain proeesses that, were_of importance in the geologic history of -
‘much of the Bast Arm sub-province and»owing°to a lack of detailed

[ 4

.geologic‘ihformaglon concernlng the western sector of theeuast Arm,

the thes 1s area is not treated n 1solat10n.

" The uranium miﬁeralization_encountered within the thesis area-is
= _ L - .
'51mllar to mlnerallaaulon in sandotones of the Sosan Group. elsewhere

in the Fast Arm, partlcularlly near Sqowdrlft and Rellance (map l)

Tne Slmpuon lsl 1de dep031ts are’ thus Seen as repreoentatlves of one

Y otype of u_anwum dopo 5it found more QTLEHQlVEl} dlstrlbuued *hrougb the'

v Bast Arm. In & mwre goneral sense tne Yact ;nn repreucnto a uranlferouo

KN -
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\

metallogenlc prov1nce whlch ehcompases other types of uranium’ depos1ts.
As a final con51derat10n, some of the 1nformat10n derived from the

the51s area (e g. geochronology and sedmmentatlon) bears upon éeneral

problems of othcr Aphebian sedlmentary basins w1th1n the Northwest

Cmmhml&uﬂd o
\

’
. oo

location of Thesisﬁhreav - S

The Slmpson Islands Area, with whlch this study prlmarlly deals, is

.

located 1n the western portlon of the East Arm of Great Slave Lake and
is approx1mately centered on latltude 6l 45 I, longltude 112° 30'W

Map 1- shows the locatlon of the area w1th respect the éx1st1ng surface
v

tranSportatlon faéllltles between Edmonton, ‘Alberta and Yellowknlfe,
N V. T.‘ Great Slave Lake prov1des an-: 1ne7peas1ve transportatlon medlum

whlle charter air servaces are avallable in Yellowknlfe, Hay Blver and

* ] ' - : ! N
- - : . . _ - o

Fort Smlth.

Map 2 Easb Arm area, shows the locatlon of the SlmpSOh lslands

clalms with respect to the mast Arm of Greaﬁ Slave Lake and other clalms

4

held in 1972 by Vestor Exploratlons Ltd2‘whlch covered faVorable uraniumu-

Ad N

prospectlng areas and knovm occurrences w1th1n the Sosan Group ofk\

sedlments All maJor outcrops of Sosan Group rocks are also shown on\\\\\\

: map 2. T

Map 6, maJor faults in the Slmpson Islands area, shows the planlmetry

Vand ex1st1ng geographlc names in the v101n1ty of the thepls area. Map 7,

summar" geology places geogra th names assigned for the purpose of this
1

. stud) as well as locatﬂng the tﬁo base llnes used for detalled mapplng

control.

o
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Physlography and ourflcial Geology

. ‘The topography of the East Arm as a whole contrasts with the sur-
roundlng areas of the Canadlan Shleld The East Arm is an eroslonal ‘"
ba51n developed in heterogeneous rocks and is characterlzed by w1dely
- varying tOpography, commonlj with local relief of several hundred feet
and cllffs or steep slopes. Ridges elongate in a northeast—southwest
”dlrectlon, parallel to the structural graln, are promlnent The sur~.
;roundlng granltlc upland of the Canadlan ohleld presents a rather mono-
_tonous plateau on whlch low rounded hills rarely erceed lOO ft. Within

.the Simps on lslands area, “the topograph/ is. someWﬁat more subdued than

most of the Last Arm, but local rellef st111 rcaches 4OO £t .\and numerous F

1

fault line scarps are: present the hlghest of which rises- 350 -ft. above

'lake level uellef w1th1n the area underlaln by the Horan Channel For—

\matlon 1s generally verj low (less tnan lOO ft.) except where cut by«magor_‘

faults. The granitic oaoement rocks rise with the kighest rellef above '
t

the less reslstant sed1ments ard the larger -areas of granltlc rocks. ex-_,

1posed on Slmpson Islands °1mu1ate the surroundlng granltlc Shleld terrane

in appearance.

About half the the51s ares is covered w1th Plelstocene and Recent

o

: deposits vrith . outcrop comprnslng abouit 80 to. 100” of:ridges (along'faults)
and lakesnore areas. lhe cover 1s predomlnantly sandy till and muskeg
"'whlch in.most 1nstances,llkely developed on tlll. Dralnage*is disrupted

'.and runoff is lwmlted to’ the early spring due to a dry cllmate. Small

'areas of Plele,ocene beach\shlngle are abundant ‘and were ‘seen as hlgh ‘as -

‘aOO ft. above present ‘lake level . The only extensive arcas of stratlfled

A

'Esand.were seen east and outh of Paddleflsh nake and are. thought to be

"post4glacdal Leach °ands as they 11e well below t‘e level of the upper

- T . . - ' . -
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beachfshingie., hoche moutonnée. topographj is p evalent and, together

\.

with glacial\striae, indicates the Plelstocene i movement ‘was towards_ . S

thé‘southwest‘ down the axis of the East Arm.
Previous Vork ‘\

The reglonnl geology of the wes tern part'of thé\Eas Arn is dnlf\

) \
very. enerally underutood and . the onlv mapping that covered\gigt of the

29 to 1931

\

. area WBS\th&u of ?tockwell (1936) Wthh was carrled out fro

by

w1th.a few-modlflcatlons,dealing with a small port;qn of/ﬁhg are

Reinhnrdt in:1969,.and 1972. The geology of tné Simpson Islands. arot
mappea by Stockwell is presented~in map 4. The sfrgt;grhpniq nonencla}

_‘1s baelcall that of Stockwell (op. cit) as renisea and amplified by Hoff-
C1968b) No map; have yet been publlshed which 1ncorporate Hoffman S
revised nomenclature. .The stratlgraphlc work of Hoffman (1968, 1969, 1970,

1973) and hoffman et ul. (1970) ha° contrlbuted greatly to the under°tand-

.

. ing of the geologlc development"of tne.East Arm as a whole and the tectonigik

' enyironment during deposition of the Great Slave Supergroup and-Et-then

Groupbsediménts.
‘Contributions priméfiiy_concernengith.the geoldgy of the Eaét.Arm

are listed below:
. , ;
s

1) Rell (1902): Recdnnaissance fegional‘ggology. - ' //
2) Rutnerford'(1929):' Déscription of.stomntolitic_dolomites in the’
East Arm. g ' o :

" %)} Tausén (1929): TFirst attempt'af systematic‘sfratigraphy.
‘4) Stockwell (1933): Fiféf‘sysfematic,repOrt of the geqlogy of the

East Arm.

‘5)"Stockwell (1936): First gco]oglcal map of the East Arm (G S.C. » s
maps 377A and 378A; 1 inch to 4 miles).. ) e

€) Browvm (1950a): Placed )tockwe11'° geolo"lc mapplng of the west half
of tke rast Arm on an adequate topograp'lc tase. : - .
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) ) ' \ \ '\\ . ( ~
7) Brown (l950b) Modified Stockwgil's gealogy of the Fort Reliance

- ared. . TN

.8) Browm (1950c): . Modified Stokaell\i g&ology of 't
‘ area. ‘ . o T

arge. o .

. o o - . - o
- 10) .Wrnght (1952]: Further_modified.the,ggology of\the'Reliance map

area .

Barnes (1951) ﬁapped Snowdrlft area at 1 inch to the mile.

~ N

,Barnes (1952): Mapped NcLean BaJ area at 1 1nch to the mlle.;

*\13) Stockwell et al (1t §8) Compilé‘?fln@l maps qf the Chrlstle
S g\Port Feliance areas at T 1nch to 4\m11es. :

!

l4) Hoff 1 (1968) Detalled stratigrapH1C\gnaly51s and reclass:fica—i

' tlon - thé Great blave Supergroup.
AN .

15) Hoffman 81969) ﬁedimentologlpal analysis and paleogeographlc
o constructlon of the Great’ Slave Supergroup and Et- then Group_
16) \Belnhardt (1969b) Map moalflcatlons and general structure in

* Wilson Island - Petitot Islands area at 1 ‘inch- to 4 miles.,.

-

' 17) Hoffman et al.. (1970) ‘Made stratlgraphlc and paleogeographjc\cors )
relatlons among, ph Great Slave- Supergroup/“t then Group and |other

" areas of Proterozoi “‘sedlments around the: Slave Prov1nce.

\

18) ,Reinhsrdt (1972). ‘General description” of exotic bre001a oecurrences

in the area of Slmpson ‘Islands and Wllson Island ' L

‘l

19) Hoffman (197)) Svnthesls of the- earlJ Droterozm tfétigrap

and tectonl*ic evolutlon ‘'of the nast Arm area and t westefﬁ margin -

'of the Slave craton.

720) bhorton (19"4) Reported~on sanésténe typeiuraﬁium deposifs’in
TN East Arm. N S : o -
h : . B

\

Geologlcal Settlng

The East Arm of Great ulave Lake 1s deriain by‘a Hudsbniaﬁ i

‘.belt develOped in Apheblan sedlmentary and volcanlc rocks Wthh were'déé
pqs1teq on Archean 1gneous and metamqrghlc ﬁhsement. 'Ths re 1onsh1p of

the East Arm fold belt to .the norfhwestcrn Canadian Shield is showm\i

.

S : o SN o L R
3. Tiis fold belt is classified as a sub-prqvince of the Churchill stw

Py

IR}

Ire-

the

nic

the -

.9) Vright (1951): Further modified the geology of the Christid Bay map

1

old.
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e~



RS

5

tural province by virtue ‘of the predominantly Aphebian cks outcropping

in the Bast Arm (Stockwell 1964) The basement rocks are
deflnitelj Archean and outcrop in several .areas 8, especially n- the wes-'

~tern ‘end of the East Axm. Although the reglonal foldlng of the East Arm
" 4

involved the Proter0201c sediments the basement vas. not 1nvolved to any

“:appreciable eytent. ueveral Y/Ar age determlnatlons on the crystalllne
basement rocks have produced age, ranglng from 2370 m.y. to 2575 m.y

(G S. c. 1sotop1c ages '60~51, 60-50, 61-69, 61- 76 61- -77, 63- 81, and

~ Burwash and Baadsgaard 1962) Locally some updatlng of Y/Ar ages/ may
1Y I
have occurred 1n cataclasticalfg deformed basement rock along magor

-

faults (xelnhardt, l969a) ‘In view of the Archean age of the crystalllne

basement rocks, one mlght more aptlj cons1der the boundaTy between the

Sl@ve and. Churchill structural provinces in the East ‘Arm!as the uncbnfor— i

/ \‘

Pl

ty betﬂeen the Archean basement rocks and the Proter0201c cover rocks.

-~

* The terov01c sedlments of the East Arm are developed on, and rglna
. mg

to, the Slaye craton.,~ o

= Kl
'

Qhe East

[y

. 1tself is a structural depre351on 1@;Wh10h Proter0201c

sedlments accumula .d and - surv1ved On a reg1onal scale, the Proter0201c
-

sediments dip hombeld l¥ south;.. away from the Slave nucleus, in the

l-:nerth,vbut are complicete by foldlng and extens1ve faultlng in the south

9 and major faults trend about N60 E,

side of the East Axm, The fold
L \w

: ;' parallel to" the East Arm trough and large vertlcal, as vell as transcur-

N

rent movements on the southern boundlng fault system, the thonald fault
Y .
. system,~have downedropped and thus pres érved the Proterozoic sedlments of
: the East Armf//Thls structural trougn is gently upturned t both ends.

Four m330r~ep1 5dcs o}

early Proterozozc\sedlmentatlon separated by

unconformltles have becn reco' ize® in the(East\Arm es,shown in ‘table 1.

. RS
Yo

N

10
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Stratigraphic Unit Thickness - . . Age .
. . - ) . ] v ‘,/.‘
Et-then Group " 13,000 ft, plus | Latest Apliebian or:
TR : o B | . Paleohelikian )
: W\M/\M . L R ) . . \ - ,
I Great Slave; Supergroup 26,000 ft. plus Aphebian IR R
! ’\N\/\/\NW\./‘\M I _ * ’ . L Y
Union Island Group , 3;,3,000 ft. plus .:Iower Aphebian
S I NN~ "'» ' "o .
% ° . | Wilson Island Group - '15,000 ft, plus Lower Aphebian I I
Granitic and High Grade . -5, g ' ) . ﬁrchean o ‘ 7
' Metamorphic Complex ' : ' - . :
i . ' . t e

' ' L :
Table 1: Waaor Stratigraphic units scparated by uncbnformities in the
st Arm.. Data from utockuell (1933 Relnhardt (1969b) and Hoffman

(1968 1969, 1970) N

. N
< * ) !
o - ) .0
. .

-Taele 2 presents brief lithologic descriptions‘of ail formations while'

* figure 1 presents a- diagrammatic stratlgraphic cross-section of all groups

<

- except the Vilson Island Grapp. which vas recentlj reclas51f1ed from Archean

-

(Stockwell 19§3) to Aphebian (Reinhardt 1969b) The unconformlties se~,

paratiih,each of the four maJor episodes of’ sedimentation represent funda—

R B y

. mental changes in the environment of sedimentation as well as s1gnificant

nerosional 1nterva13.. THe Vllson Island'Group is the only sedimentary unit

v
+

Wthh shows ev&dence of extens1ve regional metamorphism and accordingly

v.

is mucn moxe highly deformed than later sedlments. There may havenbeenlﬁ

.another:period of‘mbderate deformation after deposition ofAthe;Union isf
iand'Groupfaslis‘evideneed by~its'more’pervaSive.and.clOSer’style of‘fold;

. ing compared to the overlbing lower formations of the Great Slave S;per—
éroup.. ihls Jifference in style of deformation may,cnowever, be due to

‘ eontrasting comp;tenCy;resulting frop 1ithologie dissimilarity;‘;Tne

S c -

‘ Wilson Island Group has no known analog elsewhere around the olave craton.

. Little can be 1nierred about ltn geologic history, except that it repre— '

.sents a long period of Louer Aphebian sedimentation and volcanlsm which

B W
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‘pre-dated deposition of “the Union Island Group ahdbGreat Slave Super-

,

group. : o . SR -

Hoffman (1968, 1969, 1970, 1973) andIHoffman, ‘ra°er and- McGlynn
‘(1970) have commented ewtenvlvely upon the sedlmentologlcal and - paleo—

,geographlc deVelopment of the Great Slave oupergroup and Ft then Group.

N "

The prevalllng thcorj, as pr1nc1pqlly Iormulated by Hoffman, portrays‘
~ the Unlon Ioland Group and the Gredt ulave uupergroup as an 1ntegrd1
part of 4 classic orthogeosyncllnal sequence-waxch was depOSIted Ifom
about 2000 to 1750 m.J\ ago and which 1ncludeb the Apheu1dn strata of
‘the Epworth, Goulburn dnd Snare Grbups which aluo 119 on and marglndl
" to the Slave craton. Indivi@ual s ratigraphic.unlts w1th1n all these
‘g;oups of $édiments ha&e been éorrclated on th basis of ]1thostrat1—‘
éraphic similarity. This géosyncline ﬁhich hay{ been termed‘the Co;onaﬁion.
‘".:geosyﬁclipé; eytendéd across the'proseﬁt wesfern margin of tﬁe'Slaveﬂ
province.in en arcuate northerly irend whlch was conveé to the we |

_ The ‘orogenic belu of the geogvncllne iéypresnntly repchented in- ?he
f  Bear' prov1uce wnlle farther souuh 1t 1s thought to 11e Just west df f
the East Arm. - The Unlon/Island Group, Great Slave Supe group and Et- ~

then Group here deoSlted in, the actlvelv subsiding Last Arm structural

trough wiaich Hoffman (1973) has termed\the Athapaocow aulauogen This

P~

sedlmentdry trough, controlled by the east noztheast strlklng McDonald R
fault uysuem, opequ at’ its west end 1nto the Coronatloq geosyncllne
and wés oriented normal to the veosyncllnal axis (flgure-Z).

Dep051t10n of t‘e unusually thick trougk fllllng began w1th the.\
pre-~ quar121te p ase Unlon Island Group composed of nqn—stromatollt;c

<_dolom1tc, mud tone, 511tstone and °ubmar1ne b °a1fs. The sﬁqceeding

Great Slave hupcrgroup~1s predomlnantly m;ogeqsyn linal in character.
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Figure'zz Tecto‘m‘c elements of the Slave Area during devé1obment

of the Coronagion Geosyncline (2200-1750 million years ago) '
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AIts depos1t10n began with a quart21te phase, the Hornby Channel Formatlon;"
.comprising fluv1al, conglomeratlc subarkose shed from. the stable platform :
and transported down the axis of the Past Arm trough towards the southwest.
The .thesis area is princ1pally underlaln by this formatlon. As descrlbed
by Hoffman (1973) the quart21te phase vias followed by succes51ve dep031tIDn
3 ‘of a dolomlte phase, pre—~ flysch phaoe,'flysch phase, calc—flysch phase and .-
molasse phase. The Great Slave Supergroup was then 1ntruded by an. exten—
‘31ve belt of tonalite and granodlorlte laccollths and stocks and folded
appr071mate1y 1800 m. v' ago by compre051on.normal to the East Arm ax1s.
Eroslon and depo 1tlon of a fanglomerate phase shed from actlve McDonald
system faults concluded sedlmentatlon in the East Arm.. Helﬁklan dlabase
' 'dykes of the MacKcn21e swatm and earller extensive diabase: 51lls cut all
sedlments and structures in- the East Arm

| Hoffman (1975) has developed a,model of the tectonlc evolution’ of the
iEast Arm structural trough, referred to as the Athapuscow aulacogen, whlch
'ltraces its hlstory through three maJOr stages. He env1s1ons an 1n1t1al
rlftlng stage Wthh 1nvolved crustal domlng and development of a. graben

&

‘due ~to crustal exten51on. Tne pre-quart21te phase Unlon Island Group and
quartz1te phase Hornby Channel Formatlon were depos1ted in this graben.-

' The sabark051c, conglomeratlc sandstOnes of the Hornby Channel Formatlon
.were shed‘;nto this graben from the adgacent upllfted Archean basement. v
Crustal thlnnlng occurred beneath the developlng rlft but the process uas-
.aborted before actual crustal separatlon. The second stage of the evolu—
.tlon of the aulacogen 1nvolved crustal sagglng and founderlng of the gra-
mben due to a sh1ft from mantle. upwelllng to mantle contractlon (flgure 3)
. S

.-Durlng thls stage the subs1d1ng trough vas fllled with' sedlments and - vol~"

canlcsvfrom the pre—flysch phase through‘the molasse‘phase. Flysch and )



. . . : i, ) ' T R ’
molasse sediments,were shed into the,aulacogén'from the rising orogenic

~ belt of the Coronatlon geos&ncllne west of the East Arm, Evolutlon of .
\

_the aulacogen concluded with a transcurrent stage durlng whlch fanglome—
rate phase sedlments were depos1ted along the bralded network of faults ‘.
--comprisingnthe ZvIcDonaldfault-syst.em.- Ho‘ffman -(1973) concluded that |
.transcurrent movements on' the fault ystem produced "a complex pattern d
of upllfted and downdropped blocks” whlch prov1ded the rellef necessary
for dezlvatlon of the fanglomerates.

Hoffman s stratigraphic analys1s and Coronatlonlgeosyncllne model, . :
S0, pa&nstaklngly documented and elegantl proposed; seems beyond serious
‘. challenge at this tlme. Hls model for the tectoniC'efolution of the : ) :d
Athapuscow.aulacogen, homevef, does"seemvsomemhat more tenuous.f’Evidence'
will be dlecussed later to support ‘a 2200. My age for the beglnnlng of
.the quartz1te phase (Hornby Channel Formatlon) rather than the 2000 - m.y.

age suggested by hoffman (1973) Apart from thls detall alternatlves to

'the Athapascow au;acogen model are dlscusséd in chapter II

Y Sagying with alkalic basait * Prom Hoffman (1973). -

. MANTLE UPWELL le‘

N

" Ficure 3. Model for lhc tiansition from i m(lpu nt rifting to crustal sagging in
auhco'n msin rcspnnsc (v 'nh.mdonm B nf‘x zone of nnntl( wpveelling,



Mapping Techniques
lFleld mapplng was done on a. varlety of scales due to varlable geo—
logic complexlty and economlc potentlal. |
“Géologic Mapping;l‘The-entlré’Ehesis area was.napped'on al"cale\of one
:Jnch to 1000 feet based on- an uncontrolled a1r photo mosaic’ enlargement.

Some of the data presented on geologlc maps: constructed on thlS scale
»was derlved from the work of senior fleld ass1stants.' Mapplng done on‘
la scale of one inch to OO feet utlllzed cut base and plcket llnes for
ycontrol;. The pﬂcket 11ne spa01ng Jarled from lOO to 400 feet as showu
on thevmaps. Tne two base llnes wereLalldade surveyed as were‘selected
\ picket lines;’ All plcket line’ spa01ngs ‘were chalned at the dlstal ends
of the plcke+ llnes. Detailed mappﬁng doqe at .one 1nch to 40 feet was
based on alldade survey control as sbown on the maps. l

e

Radlomeuric ¢aop1ns. Data was recorded durlng radlometrlc mapplng fxom

- .a s1ngle, SxAl-oPPZ-N} total céunt sclntlllometer (utlllzlng a 1xl 5 1nch ‘

'thalllum d0ped sodlum 1od1de sc1nt111ator) held at waist level above the

'outcrop,surface. Radlometrlc contour maps of the areas 00vered by both

fbase lines. were constructed on a scale of’ one 1nch to 200 - feet by plot-

.tlng repre entaulve radlatlon 1evels as closely as was necessary to ade~ °

.

quately dcflne the local varlatlons. Isorads around anomalies were‘ f

'\-traced'and plotted directly in the*field Although thls method is some- .

what subgectlve, it was found tkat the results adequately deflned the-
varlatlons in radlation on the scale used.“The deta;led_radiometric map
.of Zore 5 (1 1nch = 40 feet) was constructed'from"data taken on a'rigid

. square grld pattern w1th measurements every lO feet where radlatlon was

18

. within the normal background rangc. Where radiation levels exceeded back- .

©.ground {100 cps), measurements were based on a 5—foot square grid. Thisi

i



N o ‘. ( »

method produced a highly reliable and.objective,'detéiled‘ﬁap; The

_radiometric detail obtained on Zone 5 provided information. that could be

apbliéd to'éther

‘not surveyed in such detail. 'ﬁadiometric contour méps of the other ano-

. malous zones were construct
control with measurementsftéken e#ery five to ten feet-albng'the inter-
" secting traverse lines. ' All dontoqring wvas done by ‘hand. -

radiomgtrically'anomalous'ZOnes and the other zones were

ed by cloge-spaced traverses utilizing alidade -

19



CHAPTER II

STRUCTURAL GEOLOGY

Introduction
The geological deveiopment of.thelEast Arm suo-province was domi-
’,aatéd by.thé evolution:of‘theflongéiived licDonald  fault systémL It is
forhthis‘reasoo that'a general orerview'of this hajor crustai-strdcture"
is essentlal to the understanding of many features w1th1n the thesis
area. In addltlon, informatlon derhyed from study oi the thes1s area
adds to the underStanding of the evolution of the McDonald fault,system
\ ~ : 4
.and its 1nf1uence upon Apheblan sedlmentatlon. Reinhardt (196§a, l969b).
was the only author wha dealt systematlcally w1th the AcDonald fault o
i tem and map 5 presents his 1nterpretat10n of.the fault pattern ex1ste:%
in the’EaSt'Arm. The;McDOnald fadlt”systeh.has been traced magnetieallv
'under the Paleozorc cover rocks soutnwest of the Ea;t Arm to the Rocky
Hountaln foothllls (Halnes et al., 1971) whlle geologlcal mapping has
traced‘lts nortneast.extenslon_as'far as‘the Dubawnt Group (Donaldsony‘
'iéej); a ‘total distance of about 80O miles.
Morphology of the‘McDonald'Fauit'S&stem in the East Arﬁ"

itﬁThe observed f;uit pattern is one.typical.of'many'transcdrrent sysf
tems;. It is~composed of parallei and sub—paralleI:maSter faults‘with
Aumerous arcuate splays whlch commonly recurve back towards the maaor
faults as well as §1gmoldal faults which connect parallel master faults
'and wh;ch llkely.served to transfer transcurrent'm0vement from one main
fauit'to the next. Northeast of McDonald- Lake the sjstem is>eharaeter~

ized by two parallel master faults {the southeast one being the McDonald
. . - co g o l » . C i T
fault proper) spaced»abdut”fodr.to six.miles apart, accompanied by the
o . . ) R .
’

-
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usual splays and interconnecxing faults. This basic morphology io '
commonly observed along transcurrcnt faults of widely dlfferlng scale
n\and is a typical pattern produced microscoplcally and mesoscoplcally in

Riedel shear experlments conducted in ‘the 1aboratory.\ o

The area 1mmed1ate1y southwest of McDonald Lake a;pears fo\be a "

focal point where the lNcDonald fault proper glves wa, tg\ﬁo;}\gago\k

splays that dlverge in & southwe terlyvdlrectlon. About"sdx miles.nor

N

of‘AcDonald Lake the~northwesterly of the.two paster faults described

\

above also beglns to dlverge, as jhe Murky fault to a more westerly
¥ J
strlke than the icDonald. fault, and is probably contlnuoas w1th the fault

_transec+1ng Blanchet Island or‘underlylng Heafhe Channél, Such splaylng
1s conumorn at the ends of maJor transcurrent faults, however, it is- known

that the Wc“onald system does not termlnate in’ thls\reglon but extends.

well to the southwest under,Paleozoic cover. It is sdgnlflcant that the

“ McDonald fault proper does: termlnate in the thonald Take reglon and it

' appears that tbe south Jest extension of the system 1s in fact an exten-

A .

31on of the La Loche River fault The most southerly of the four splays.e

.southwest of the McDonald fault (between McDonald e and the mouth of

.,

-the La Loche Rlver)prov1des a link between the McDonald and La L'mhg

ARlver faults along wrich major movement,was likely tranSQErred.‘ ,%ri
' McDonald Fault System in.the Simpson Islands Area
The pattern of major faults in the Simpson Islands area is presented f‘?. .
in map 6. -The area is transected by three of the major faultosplays\which
diverge southwest fromlthefMCDonald fault. These'major splays are them-

selves systems of related faults.which have been named for the pqrpose'of

this report as follows:



; m.:3<u_~ — ‘\

N (W&( g.g .
QLY SNOUVYOWX3 ¥01S3A

P



: ‘ « - z : | ‘
\\f\*\\' 1) Wllson Island fault system - composed of the ‘Wilson Island \‘ '

_‘fault a related faults.

,'McDonald fault system are analogous t0 the ‘pattern characterlstlc of the -

L . . i : L . 0; .
o, ' "' X . N ) ’ ' 24

v ii) Simpson. Islands fault system - composed of the Slmpson Islands-
‘ \
fault the Channel fault ‘and related splals. , -
111) Preble fault ssstem - composed -of the Preble fault and related
splays. o :“ | ~. . L ‘

The fault patterns of these three equallj spaced subsystems of the

-

' McDonald system on a regional scale. One notable feature is the tendency

o

- for splays, sometimes symmetrical, to curve away from'a linear master -

fault where the latter undergoes absldght‘inflectiOnti Reinhardt.(1969a)

. has saggested the p0551ollity that con51derable dextral shear, 1n the “j“

placements on’ 4'he three subsystems are as’ follows

order of 40 mlles, may have been accommodated by the W1lson Island fault' .-
A} ' “_
however, I can see no rellable ev1dence to 1dd1cate the scale of trans—

current movement on anj of the three major splays. Apparent normal dis- =
1) Wllson Isiafr.d system - northwest side down o »
11) Slmpson Islands system - northwest 51de up

ill)rPreble sbstem -°northwest 81de up

- o N

The maJor faults in the Slmpsons Islands area are vertlcal to very

steeplo dlpplng and are marked by promlrent fault llne scarps and Juxta—v

'posed contrastlng llvnologles. Broad rldges transected by hnarrow axial

\ .

'depres31ons are common where normally recesslve sedlments (e .- Hornby 3

-Channel Formation) are.cut by major faults.

Historj’of Faulting ' T T
The characterlstlc braided- fault pattern and reglonal extens1veness

i

of;the ucﬁonald fault system suggests that this system was initiated QS‘

°

Y
T
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' dextral sense of.shear,

breccia, quartz or carbonate veins and very narrow mylonlte seams. ThiS“

Jto two causes, Flrstl,, the contrast may be due- to extens1ve transcurrent

N

a fundamental transcurrent fault zone which penetrated'the crust. Re—

gidnally extensive, penetrative catacla81s along faults of ‘the McDonald

system in crystalline basement rocks of both the Slave and Churchill

y

provinces (Reinhardt 1969a, l969b) is consistent with large scale trans- -

current movement., Mylon‘%e belts up to' 5 mlles wide occur between the .

14

‘McDonald fault searp and Nonacho Lake. Gently dipping mylonite llnea-f

‘l.

tions mapped in the La Loehe River area (Reinhardt l969a) further con--

firm transcurrent movementg Offsets mapped in the same area 1nd1caté ‘a

LU .
T

Vhere HcDonald system faults transect Union Island Group, Great Slave
. ‘ N

§§perg104p and Et then Groug rocks the fault planes are generally charac—

‘

terized by . narrow, alnear, well- defined breaks usually marked by fault g

.
L}

style Q{ defozmatlon 1e in marked contrast to the penetxative cataclasms »

which affected chstalline basement rocks of the Slave and Churchill

|

prov1nces. ?einhardt (1969b) noted that penetrative deformation also tf~

affected the- lllson Island Group but to a 1esser ‘degree than the crys-

. talline oasement. This contrast 1n style of deformation may. be attributed"

Ve »

movement haVing been 1arge1y antecedent to dep051tlon of much of the Pro-

ter0201c sedlments. ‘Secondly, deformation along faults in the crystalline"

basement rocks likely occurred at greater depths of burial than deforma-

tion along faults in the Proter0901c sedimentary rocks’ Ev1dence support-
"L_ﬂing thisg contentlon nas oeen documented in the area s0uth of the East lrm
by Relnhardt (1969a) who wrote» "Where different depth levels have been

brought into 001ncndence through vertical components of fault movementss

(soutb 81de up) the deeper level or south sides show the more intense -

LD

2 . . R . . -~ . : e
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lmylonltlzatlon. For instance, the fault that occurs & few mlles south of
'McDonald Lake “and etrnkes 'parallel to the McDonald fault separates vlr—
tually unsheared granlte and low—grade schlst from hlghly mylonitized mlg—
”matlte, granltlc rock and hlgher crade gneiss to the south One tentatlve
erplanation for this 1s that the hnpher level exjresslon of transcurrent
shear Yas éonflned to deflnlte fault planes spaced at regular 1ntervals
whereas at- greater depth, movement was translated by a myrlad of closelj—
spaced, sub-parallel planes of shear."' Greater.depths of shearing of the
'fcrystalllne basement in the East Arm implies con31derable -erosion after

transcurrent moVement and. before dep031tion of the Great Slave Supergroup.

Less 1ntense penetratlve deformatlon of the Wllson Island Group implies

leos extens:ve transcurrent shear1ng and/or an 1ntermed1ate depth of shear-

1ng conslstent w1th its greenschlst facles metamorphlsm

| Wlthan the thesis area mylonites were'mapped in‘Hornby Channel Forma-
: 5,

'.tlon rocks along the Preble fault on Ped Penlnsula on -the nortb side of

Preble Island. Here a deformed belt several hundred feet wide is cnarac;

terlzed bv cataclaslte lenses up- to a few‘hundred feet by flfty Teet and

;numerous mdlonlte bands up to several feet across. -Quartz ve1ns-w1th

'assoc1ated mvlonlte occur in the Hornby Channel rormatlon in’ w1dths up

-Jto lOO feet a%ong the Slmpson Islands fault and Channel fault. lhese oc-

L

" i
_ curreneés seem to CUnf“rm the exlstence of contlnuedvtranscurrent shearing

”after the beglnnlng of Great Slave Supergroup sedlmentatlon.; Wlthln the

‘-u

Hornbv Crannel rormatlon, rapld 1ateral fa01es varmatlons, llthologles

¢

F;atyplcal of the formatlon and soft °ed1ment deformatlon features along

the Chanlel Slmpson Tslands ‘and Preble faults 1ndlcate transcurrent move-

. ‘

;ment locallv affected sedlmentatlon.} Theo,,features w1ll be dlscussed.;n ”

o

chapper v, - ..

/- BN o

L
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' A major albite syenite‘dyki in the tnesizlarea appears to:haye in-

trpded@faults of the Simpson Isiands"systema~ Tnis indicates that fault -
.mwvement began prior to approximately‘22OQ m.y. agogg Dextrai offset of
the dyke by one of 1ts contzxillng faults 1nd1cates ;hat transcurrent
movepent accurred after dyke emplacement. The age and.structural rela-. .
tionships-of this dyke'are discussed.in supseqnent chapters. o

Intthe La Lcche River area, K—Ar dating o£ micas recrystallized in -
’mylonites dhrlng the waalng stages of shear indicate that mylonltlzatlon
effectlveIJ ceased by 1735 m.y. ago (Relnhardt l969a) . " Thus it appears
‘that the transcurrent cDo ald fault uJstem was actlve throughout most
and perhaps all, of. Apkebian tlme.

QThe McDonald fault system 1ieS'on the boundary between the Slave and

a

Charchillpstructural provinces.‘ The Churchill prov1nce is compOSed malnly
~ ' .
of Archean rocks updated by Hudsonlan plutonlsm and cataclastlc and retro—.
gréssive metamorphism.} Immedlately south of the East Arm the pr1n01pa1 .
agency of updatlng hasvbeer cataclaSLS accompanled by retrogre351ve meta-
morphlsm along tre ”cDonald faalt system (~Re1nha~rd)ﬁz 1969a). Hoffman |
(1973) stated "the granltlc rocks south of the Great Slave basin ... are‘
':believed to have'been intruded in.the Arcﬁean"._
It appears that the boundarv.betneen the: two prov1nces is not clearly
deflned by a slnglectaalt of the thonald system. Available Y—Ar dates\
along the fault zone (map 4) comblned with Relnhaxdt‘s (1969a) observatlon

of deeper er051onal levzls on the south 51des of major fauLts suggest that

the boundarv between “the two prov1nces is a broad zone - 001nc1dent w1th the -

'McDonald fault system across Wthh fault slices generallv ctep up to deeper

eroslonal levels from nortn to.south. The updated Hudsonlan ageo of

Chnrchill'prOVince,rocks appear ‘the have beenﬁbrought tc the present



' .eroslonal surface by maJor uplift of the Churchill Prov1nce relatlve to
the Slave Prov1nce across the McDonald fault’ system. Thus the last stage
in the evolutlon of the McDonald fault system involved major vertical

\

displacements on'the pre—exisfent transcurrent faults. It is not possible

to evaluate whether transcurrent dlsplacement contlnued durlng the upllfé(\

of the Churchlll Province at the end of. the Hudsonian orogeny but the

evidence does seem’ inconsistent with Hoffman's (1973) cOnclus1on that the .

: last.staée of movement on the'McDonald fault system, during deposition of

the PaleoVellklan Et- then Group, was essentlallv transcurrent
Barnes (1951) and Hoffman (1968, 1969) concluded that the East Arm

had at one tlme developed as a graben along 1ts entlre length. hore Te-

cently Poffman (1973),/I;/de;elop1ng his model of the. Athapuscow aulacogen,'

concluded that rlftlng and graben formatlon th ‘been the' initial stage in
.the development‘of the aulacogen.‘ However, I‘flnd‘ev1dence of a 51gn1f1_
cant grabeﬂ lacking norfheesf of‘McDonald.Lake,. lnstead:it appeafs thsfw
movemenls:on theitwo parallel mdster faults of the sxstem;ln the area,pro—‘
‘duced "stepping‘up"Lto the south with most of the vertical moyeﬁepp,aCCOm—
ﬁodated on.the McDoqeldlfault proper; <The'four mile spacing of the two
'major faults is inconSlstenf'with'a.graben,'while‘no.evidence_oT agthird

\

maJOr faul* to the northwest 1s known. Figure 4 presents the proposed

a

“crustal struc+ure across the East Arm northeasf of McDonald Lake.

A graben does appear to be superﬂmposed on the mﬁgor splays of the .
McDonald s"stem‘southwest of McDonald Lake, Thls graven appears to exist
between’a-fault‘underlying Hearre Channelvand‘the msjordsplay coﬁnecting
the La Loche Rlver and mCDOnald 1aults.‘ The two fault blocks between the

—

Wllson Island and ?reble‘faults represcnt arcentral horsted block relatlve

. to thc‘enclOSing graben,

E The expoted grabrn is wedge—sbaped and about 30,
e
]

Vo

'

L o8

’
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major grabens.

deflned a section across. thls graben at rmght angles to the McDonald fault

on a line through the most westerly 1slands 1n the East Arm.

cluded - that the crust of both- the Slave Drovince north of the East Arm ‘and

like structure on the. MohoroV1c1c Dlscontlnu;ty.

crustal.profrle determlneg by Barr.

Barr conCluded that due to the thieker(crust under the westerh East

mately 34 km. -

o

. km

'miles across in the middle.

It thus attains'proportions similar to other

A seismic crustal studv performed in 1966 (Barr, i97l)

The crust under the extreme southwest end of the East Axm

C nw

YELLOWKXNIFE.

s€’

PBE‘LR(PROJ;—-—— SLAVE ——¢ ARM'——~~H JRTH ..L—ﬂ :

[}
IOr

1}
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30k

3«

hg 5

100hm

at an azimuth of 130°.
derived from the -time-term suriace (F: fure 8),"
and the two-uppar profiles are sucreasive/s xpprO\t- e

mations (se? text). The upper proiii2 -s/ the pre-

Crusztal profiles through xellrmkn'fe
The Jower profile is

Flgure 5 presents the

fcrrcd soluhon xor crustal thickaess. F}vpm Barr (1971) .

J
7/

Barr con~ -

Churchlll Prov1nce south of the East Arm 1s s1m11ar in thlckness, approx1-

]

Arm, "we would expect a negatlve grav1t anomaly of about 50 mgal.,

\

—

whereas in fact . the hast Arm is cbaracterlged by a p051t1ve grav1ty

30

’ 1s, however, about 4 to 5 km thloker and 1nd1cates the presence of a graben '

L
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: »

anomaly. This suggests that‘the lover part of the crust under the East
_Arm is con51derab1y more dense than elsewnere.' Hence the thickness of

N

" the crust under the East Arm may be conslderably greater than the mlnlmum
'value quoted”:(37 9 O 7 km) A geologlc sect;on across. the East Ammm in

the ulmpson\Islands area is presented in flgure 6

Hoffman (1973) COncluded "dur1ng the pre- quart21te through dolomlte

phases of depos1tlon, the aulacogen resembled a graben produced by crustal
~jexten510n or 1n01p1ent rlftlng. The 11ps of the aulacogen stood hlgh and
shed sediment into the~trougn :; Howaver, nelther thevdolomlte—mudstone~,r
submarlne basalt sequence of the pre—quartulte pkase Unlon Island Group,
nor‘the dolomite phase Duhamel Formatlon seem to reflect S1gn1ficant shed—
- dlng of clastlcs 1nto the Dast Arm.» The unconformlty after depos1tlon,"

and p0951b15 after foldlng of the Unlon Ieland Group is also 1ncon51stent

The quartulte pbase Hornby Channel Formatlon does represent a thlck accu~

31

mulatlon of coarse clastlcs 1n the nast Arm but the character of thls for— :

: matlon does not suggest tdat 1t was shed from the marglns of an enclos1ng

grabe“. The 1ateral fac1es varlatloqs from southwest to northeast from
coarser and massive crossbedded to flner and thinly bedded w1th shaley..
ﬁartlngs comblned ‘with the unlform southuesterly dlrected current 1ndlca—
tors: (Poffman, 1969) suggest that the.Fornoy Channel Formatlon advanced

dlachronously up the East Axrm from soutbhest to northeast and that pro—

venance vas always to the northeast of the advan01ng clastlc wedge. These

':erature of the Hornbj Channel Formatlon are d1scussed in. more detall in -

Y

'chapter IV,

»

It may be that the graben present 1n the southwest one—thm/d of the

‘East Arm developed at the tlme the carbonate shelf of the Coronatlon geo-

u

‘gyncline foundered and,thuS‘gave flysch sediments ‘shed from the orogenic
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' belt. access to.the Fast: Arm trough.‘ It would Pot'be unlikely for numerous

diatremes present on major faulto 1n the southweet ‘end oi the Fast Arm to
have formed at the timeé of grebcn formatlon.‘ These: dlaterEQ;rWthh defi~ '
nitcly'poetdate the ﬁornby Chennel Formetlon and probebly the Klunlal Forr
matlon, are discussed in chapter V | . | b
follow1ng the Hudgonlan orogeny and upllft of tbe Churchill. Prov1nce,
'tne McDonald system faults and folds in the Last Arm weixe tranSected;by
larée'diabase.sills wnich are locally, discordanf. Tne sills ere cut by
norrh-northwest-striking'diabase dykes of tne ilacKenzie SQarm which have’
been.dated'et 1315 m.y; (Fanrig and Wanlesé,'l963),i‘only minor,poet-
dlaoage adgugtment oecurred on the JcDonald fault ‘system -and thlS is
thought to have been due to normal movement whlch was post- Devonlan,:
probably Lower Cretaceouo, as 1s evldenced by deformatlon in- Paleozolc
cover rocks- on fault exten81ons to the souuhwest of the uast Arm (Douglas,
1959). L
A younger set of north-northwest t0 north weef-striking faults is.
present in the East Armm but 1s better developed.to 2§e north and south,
(Relnhardt 1969a) These faults are steeplv dlpplng; show small s1nis-:‘
.tral, offsets up to several hundred feet in the ‘East Am and are occas1onelly

occupied by diabaSe dykes (MacKenzie swarm)_or quartz veins (Relnhardt,

1969a, 1969b).

.~ 'Regional Folding

The Wll on Island GrouP is.the most 1ntensely folded unit of all the
Proter0201c strata in the East‘Arm and this groap alone has. been affected::
. AL I

' by readlly recognlcable, low—grade, reglonal metamorphlsmﬂ(Relnhardt,
l969b)‘ n -Ar. dating of two metamorpq1c mlcas (GSC dates 67-74 and 67—75)
from this group produced ages of 1785 and 1825 m.y. These dates were

'interprered bvaelnhardt-(in Wanless et al., 1970) as 1nd1cat1ve of the
L - - . . . _) .



time oflmetamorphismiof thelelsou.Island Group. This would suggest that
.folding‘was not tenporully‘nssociated'with metumorphiSm\as Great Slape

‘ uupergroup rocks unconformably‘ovcrlle &nd'arn much less deformed than
the Wllson Island Group. I consldcr the dates unrellab]c as they were
done on core samples from the site of an abandoned gold-tungsten mire and
nay well hnve been updated”durlng a ‘high temperature.hydrothermal event

. or simply asz a result of a.pounger,.low-grade metemorphic enrironment\im~
posed‘by"COnsiderable thicknesses of overlying Proterozoic sediments. It
is more probable that foldlng and metamorphlsm of the Wllson Island Group
.was the result of an early Apheblan structural and thermal event Wthh _
. preceded" deposition of the Unlon Island Group and Great Slave Supergroup.
The Union Island Group has been suggested by Hoffmar (1968) to para-
n‘conformably underlie the Great Slave oupergroup. Fowever, the evidence is
equlvocal and a closer tjle of foldlﬂg pre ent in the Union Isllnd Group
may be due to elther a'second mllder pre—Great Slave Supergroup structur“
‘event or to dlfferences in competency between the horan Cnannel Formatlo
and the Unlon Island Group. | ‘ | |

An exten51ve eplsode of . reglonal foldlng occurred follow1ng deposi—
tlon of the Great Slave Supergroup. Thls foldlng is largely absent along
- the north s1de of the Last Arm.and becomes progr9831vely more intense to-

~

Awards the McDonald fault boundlng the s&utheast side of tbe Eas%*AIm. The-
pr1n01pal ax1al trend of the fblds is® e;st-nortneast parallel to the
MCDonald fault SJstem. Outcrop patterns northeast of LleDonald Lake (GSC

" maps 1122A and 1125A) suggest a second geometrlc fold axis orlentatlon

i trendlng northwest resultlng in'double plunge on many of the northeast~

trendlng\fold axes. Jtyle of deformatlon'wlthin the‘Great\Sl&Ve Super-

group varied, dependent in part upon-variable'competency,of‘the contrast-
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iné scdlmenfary litholoéies. In‘gencralf the\major folds are rather open
and upright exceot adjacenf mojor\faults.: h . \

-'A'finaﬂ.episode of folding affected the Et—then Group'and predated
intrusion offMacKenzle‘swarm diabaoe dykes. Beddlng in fhe Et-then Group.
generally dips gently evcept in pr0t1m1ty to maJor faults.‘

Hoffman (1973) ‘has suggested *hat foldlng of the Grcat Slave Super—

group resulted from a sagging stage in the development of the Athapuscow

39

aulacogen. It seems Just as plalslble that foldlng was - the result of com- g

\

prea51on between the Slave and Churchlll cratons durlng Fhe Hudsonian oro-

\

»geny and uplift of the Churchlll province.

Fault Induced Foldlng
Strata of the Great Slave Supergroup and Et- then Group are commonly
. much more tlghtly-folded, even overturned, adJacent maJor‘faults ‘of the
McDonald eystem‘than»away fron SJChlfaulfS; Complex geomatry of such
fault prorlma+e foldo has been noted in the Slmpeon Islaqu area and has
also been mentioned by Reinhardt, (1969b) Within the thesis»area the |
very r*’ceep dips aad tlght foldlng locally oboerved vwithin the Hornbj

Channel Formatlon adJavent the ”hannel and Slmpson Islands faults is

1

. atyplcal of thls extremely competent and thlck unit of sandstone. This,l.

combined with a lack of'features usually-asso01ated wish tight folding of

such rocks, suchvas‘flattenea pebbles or extkneive fold-related-joint
patterns, suggests that this localized deformation occurred'penecontempé
"oraneously'with sedimentation. TﬂlS is further substantlated bj soft

sedlment deformatlon features and local rapld facleo varlatlon as w1ll

be dibcussed in chapter 1v. On a regional scale, it appears that foldlng

'generated by . fault movement was superlmposed upon regional’ fold patternsvw

throughout the south 51de of the East Arm.



A ' N
Sub-Et-then Unconformity

‘_:>The nature of tnetsub-Et—then unconformi ty in the Sippson Islands
.Vareafis of iuportance in answerigz the follodegrthree questions:
1).Wnat'is the geale of normal movement on the McDonald systen .
faults in the Simpson Islands area and can the crustal thlckenlng under
" bhis part of the East Arm be accounted for by such offsettlng"

2) Vhat was the total thlckness of the sedlments that once overlay
the Hornby Channel Formation in’ tbe thesis area and can this, be related
to burial metamorphlsm°

) Vas the Hormby Channel Formatlon in the the31s area exposed to
. »~near-surface weatherlng and groundwater processes 1mmed1ately prlor to
‘-dep051tlon of the Et-then Group‘> This questln is of relevance to the
: dlscu°s1on of the gene31s of urarlum mineralization 1n chapter VI
The stratigraphic thlckness of -the Great Slave Supergroup depos1ted
bln the Slmpson Islands area was about 30 OOO+ feet as estlmated by. Hoff—
man (1968). In addltlon to this the Et-then Group was estlmated to total
..about 10, OOO+ feet. The Preble fault brlngs the uppermost formatlon of
“the Et then Group in contact w1th the Hornby Channel Formation on Preble
Island Thus, if the total Great Slave Supergroup sectlon is preserved
beoeath the Bt~ then Group a stratlgraphlc throw of some 40 OOO feet on .
the Preble fault is 1mplled' Thls s1tuation is considered unllkely as
‘Stockwell's‘(l930) mapplng seems to suggest that the Et then Group over-.
- 11es Wllson Island Group and Un10n Island Group strata on Unlon Island
and Sosan Group otrata 1mmed1ately southeast of Preble Island. Relnhardt'
(1969b) mapplng 1nd1cates that the Et-then Group overlles the Wllson Is-

land Group and the Sosan Group on Wllson Island : It appears likely that

the Hornby Channel Formation was exposed in the qlmpson Islands area: by

N\



erosion prior to depositdon of the Et-then Group. This observation per-
‘mits the following conclusionS'
1) Thc normal movement on the Preble fault was in the order of per-

haps 10, OOO feet and places the scale of offset in the same. order as the .

scale of crustal thlckenlng in the area., . ' *3f‘ C ;Q

1 2) The depth of burlal of the Hbrnbj Channel Tormatlon in the thes;s
area was about 30 000 feet as uming that ne magor formatlons were oom-'
‘pletely removed from é%e Great Slave Super'rOup.

3) The Hornby Channel Formation was likely exposed to weatherlng and

near—surface groundwater~processe5'1mmediat ly prlor to depos1t10n of the

Et~then Group.

‘COnclusiOn; _
 The structural evolution of the Bast Arj is at best Aifficult to-
decipher. 'As a'resultlit is apparent that mghy comments'inlthis_chapter
are somewhat speculatlve. I'do not wish .o refute Hoffman'" (1973) model )
dof the Athapuscow aulacogen, only to suggest that there may, be room for ’
Tﬂmodlflcations or alternetives. | _.

oI feel that the East Arm quite'likely developed as.en extremely.loné-
llved, essentlally transcurrent fault system, the ba51c nature of whlch may
.well “be more or less independent of the tectonlc processes whlch gave rise
to the Coronation geosyncllne. .There is certainly evldence tnat a.graben—
; llke structure developed at some stage in the western end of the Dast Arm
structural trough but this does not necessarlly lead to the conclusion f“
thst rlftlng and~greben fqrmatlon.were fdndamental, let alone_lnltlal,
\processes.in the.development o}‘thelwhole'gjructdrsl trough. .There is

llttle doubt that events in the Coronatlon geosyncllne affected sedlmenta—

,tlon in the East Arm but thlS does not 1mply that the East Arm trough

y
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would not have existcd‘withont’the Coronation geoSynclinc. As defined‘

by Salop and.§§heinmqnn (1969),'uulacogens are not necessarily spatially.

reiated:to‘geosynclines.»

It seems possible that the Ea'st'A“m trough, as controlled by the
7;essénti?ily'transcurnent‘McDonaid fault‘Systeh,'was ectiﬁe from the.
_henoran to’ shortly after the Hudsonian orogeny\and that dePOS1t10n (or

at 1east preservatlon) of the pze—Coronatlon geosyncllne Wllson Island

fGroup was controlled by this structure. . The last stage in the evolution

'of the HcDonald fault system, and hence the East Anm structural trough,

'llkely 1nvolved movements w1th a maJor vertlcal component whleh resulted

'from upllft of the Churchill Province t'o the south. ’I‘his converted “the

transcurrent fault system into a serles of fault sllces whlch otep up to‘

-

: dedper erosional levels from north to. south.
- o :

‘e
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Channel»Formatlon on which economic interest has centered. o

o : GUAPTER 11
| GFODOGY OF TN THESIS AREA
Introduction E . .
Tep 7 presenta a sudmary of the gco]oby of the thesis area, Odt;
cropplng w1thin the area are strata belonglng prlmarlly to the dornby
Chaanel Fonnqtlon whlch extends the breadth of thc maJor faxlt block
between the Preole and Simps son Islaads fault. systems. Rocks belonglng

to the Archean basement complex, the Preble Formatlon, the Wlloon Island

Group (?) and ‘the Jnion*island Group ‘are found perrpheral to the Hornby

i

]
. [3

Rocks Underlying the Hornby Channel Formatjon — ° : o

Archean Cry talline Complex e _~ : N - '\‘ o

The Archean focks unconformably undcrlylng and faulted avarnst the

S

<& L.

: A
Hornby Channel-Formmtron are predomlnantly granltlc and paravnolss;c rocks |

bf,the.Katazone. The gnelsslc rocks are for the most part gdrnet-biotlte

gneiss + snlllmanlte and cordlermte. The gnelsses underlylng most of the

)

expoeed basement on .3outh %1mpson Island generally céntaln less than 20%
maflcs whereaa maflc-rlch, pclltlc gnelsses and mlgmatltes Nere observed .

nortn of the west end of Ves;or Channel., Most of lorth Slmpson Island is

A
"4

”

»

underlaln by granltlc to granodlorltlc rocks of plutonlc aspect w1th smlller:

e amounts of granite gnexss.A In general the metamorphlc follation d1ps

“

genuly to moderately northeast with uncommon small—scale folds. The

i

Archean rocks are commonly traﬁsected by granltlc pe?matltes, many of ..

r wnlch .ate undoubtedly mlgmatlc in genesls. Ublqultous post- enoran dlabase

[ . « N

dykes transect thehAruhUan complex.

wllson Island uroup (2) . -

¢

On the south side of bouth Slmpson Island, in the V1C1n1ty of Preble



o o v

Channel, a* thln, wedge shaped fault block is underlaln byltlgntlx folded
. . 5 _
® qudrtz1te, slltstone, shale, dolomlte and volcanlcs wh;ch have been \

v . .

. tentatlvely ascrlbed to the Wllson lsland Group.7 Gtockwell, (1936) '~ e

‘mapped these rocks as well- as ad joining Archean granlte and gnelsslcc . " a

o -
. 4 >

rocks as Wllson Island Group ‘but Relnhardt ( 979) remapped the fault wedge o
‘as Erecc1ated basal HOrnby Channel Ponnatlon sedlments. Although the v

1ocks in questlon maJ p0331blv belong to the Undoh Island Group, it seems0

. unI1;21) tdurt they belong to the. Great olaye %upergroup. )

- "

Unlon Isladd Group

L

. North of Ref Penlnsula an North olmpson Is]and is a small area of
- -near vertlcally dlpplngJ,~ 1nterbedded red shale and non—stroma&olltlc dolomlte

'whlch is consldered Unlon Island Group bj virtue of 11thologlc s1m11ar1t1es

‘and.because the sequence unconformably overlies Archean basement; No

Irgnologically similar rocks in*tﬁe Great Supergroup‘are known to overlie

oy
the basement'unconfoimity. ThlS outcrop becomes the most westerly

‘occurrence of, Unlon Island ‘Group recorded and lles elght miles southwest

of the closest Un;ﬁn Island Group rocks mapped by Stockwell (1936)
: Pornby Cbannel Formaulon sandstone is. Juxtaposed w1th these rocks across -

st -

. the Slmpson»Islands\fault. ) _ ’ : . ‘ J‘g"_ ,i . h

& S © ‘Structure . : ' . o

\

The sandstones of the Hornby Channel Formatlon Wthh outcrop 1n the,
thes1s area, extend the full w1dth of the»fault block between the Slmpson '
Islands fault System and the Preble fault , The ‘area is not con81dered a. J‘ L
syncllne but rather a wedge of sands%one - dlpplng 10° “to 15 to the north—
east whlch has suffered fault generated local foldlng along the boundlng
fault system. Thus beddlng strlke abruptly sw1ngs parallel to the maJor

faults along the northwest and southeast s1des of “the fault block and . ’€¥,"
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ebedding has commonly been moderakely to steeply tilted adjacent the north-
east striking faalts., Away ftrom such major faults the VYedding shows only’
very gentle undulations and shallow dips.

%

;';g The planes .of northoa,t qtrlklng faults are cﬁa racterized by protomylonlte,'
.""g"'}‘g%‘nlte, brecciated mylonite, m/lonltlc quarts veins and Ziant quat‘tz
veins oontaining,clasts of'mylonite, sandstone and granitic rocks. The
faults are linear and commonly’ oplaj at po:nts of 1ni1ect10n.g
Northwest striking faults of minor olnotral dlsplaocment were only
rarely,observed and are marked by " very narrow gouge or breccia seams.
A dlabauc dyke cuttlng oUSanne Penlnsula occuples a northwest fracture.
Promlnent air photo llneatlono on Ref PeqlnoJla /map 7) probably reflect
' the preoence of diabase dykes (covered oy overbarden) Wthh ol '

3
1ntruded north—northwest trendlng frnctures.

Within the thEDl: area, three, steeply dlpplng, dlffuoe sets of
,'v301nts have beeq 1dent1f1ed tranoectlng the °andstones of the Hornby l
Chagnel Formatlon. The most promlnent set of joints present in the'area ~ﬁ;
strlkes east southeast and is con81stent vith the orlentatlon expected of
o

‘the conJugate shear to the northeast strlklng dextral faults, Thisfset

1s best developed near magor northeaot faults. Northeast to east-northeast

e

"~y «

strlklng JOlnts parallel the major faults.x Both of thebabote joint'Sets
are llkely genetlcally related to the McDonald system faults. A leSo well

developed set of north-nor*hwest to northwust strlklng JOlHto parallels

the younger and rarer olnstral faults prev1ously deacrlbed

. Age of the Hornby Channel Formation
; w.. The Hornby Chandei,Formation, as part of the Great Slave Supergroup,"
haz lov “eex known to be Aphebian in age. The key to precise deting '

of the formation re:-s i the ege.and field reslations of éAlarge'albite

L

~T ~ “ 3}
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grealter than 2150 o.y.

" preservation of a toarse grained albite syenite phase between clasts of

' -sycnlte dyke thch 110u a]ong a portlon of the northern limit of

H01nby Channel Formntlon exposure on North Simpuon I land (see map 7)

This dyke was first 1nclnded by Stockwell (1956 as one of tne series

of lerlth bodies which intrude mos t formatlono of the areat Slave

SupcrgrOup (Hoffman, 1968). Subsequent'K/Ar dating has shovm the series

‘of dioritic intrusions to be-about 1800 m.y. old (Hoffman, 1969) whereas
two K/Ar (biotite) dates on the dyke in gqiestion produced ages of 2170 m.y.

{GSC date 52-93) and 2?00 m. y. (Burwa h and Baadsgdérd ‘1962) Although-

Burwash and Baadsgaard (1969) proposed that the dyke postdated the Hornby
Phaanel Formitlon and that dep951t10n of the Great Slave Supergroup took

place between 2480 m. y.‘and 9?00 m.y. ago, Relnhardt fl9o9b) concluded

‘that, "nowhere could this dyke be found cuttlng the Sosan Pormatlon

(Gréat_Slave Supergroup)". Hoffman, et al. (1979) suggested alprobable

lmaximum age of the dornby Channel\Formation of 2000 m.y. based on a time—

stratlgrapnlc reconstructlon, asswaing Great Slafe Supergroup deposxtion

rates to be ‘similar to tnose in Phaneroz01c orthogeosyncllnes. This

3

reconstructlon oapported Roscoe 'S (1969) concluslon that the Great Slave

Supergroup is younger thaa the Huroay@a succes51on Wthh is known to be

B

Deta_led inapping along the "dyke (map B). revealed a small outcrop

-

nortneast of Dyke Lake and adJa"ent the syenltlc dyke, wnere sandstone of

 the Hornby Chaﬂnel Formation nas been mlldly brec01ated and 1ntruded by
’alblte syenlte 1ndlst1ngu1shable from that of the dyke which lies lOO feet ;

avay alross an overburden covered fault.* It is this covered fault whlch\' '

runs along the contact between the dyke and the Hornby Channel Formatlon.
{

' tnat has obscured their field relatlons for 50’ long. Partlal:catacla31s

has been superimposed upon the breccia and has resnlted in only partial



|

eund;tone,. IFurther cvidcnoe for a younger age of the dykc~is-provided

by a 2 x,lBeinch'sundstone renollth found‘isolaécd within‘tge maseivc'syenite
dyke'north~of the contact.fault.,dThe sandstone of the xcnoliih annears. .
identical ﬁo thai_of the Hornby‘Chonnel.Fonuation adjacent éhe dyke while'f B

no ecdimentary rocks underlie the_Hornhy Channel.Formationlin this area.

:This evidence'éuégests thdt depositiOn‘of fhe Great_SlayeASupergroup.
began before about 2185,m.y. aéo‘and reopens‘the poseibiliﬁy'that it mej
be es oldlae the Huronian succession of Ontario.l:The\writer'does, how—
ever, tend to agree- w1th the sedimentological”arguments of- Roscoe (1969)
that 1ndicate the égzer Huronian 1s probably older;‘ It. would seem more .
n‘likely that the Wilson Island Group, lacking stromatolitic dolomite and
red- beds, is time stratigraphically equivalent to “the nlliot Lake Group,
(Lower Huronian) whereas the Great Slave Supergroup ShOWo affinitles w1th

Lo '

the Cobalt Group (Upper Huronian)

The 2185 m. y. minimum age of the' Hornby Channel Formatlon is also

* \

31gn1f1cant in that assuming the stratlgraphic correlations of Hbffman,

et al. (1970) are correct,.it implies aiminimum age for the Odjick and'

: Vestern River Formations of the Epworth and’ Goulburn Groups respectively.

" One problem that does . arise is the implied 1nva11d1ty of the time stratl-
l'graphic reconstruction of Hoffmen,_et al‘(1970). If sedimenration rates
during Coronation Geosyncline‘times‘were similar to thogé of‘Phanerozoic“ :

; éeosynclines an internal peraconformity‘or unconformity'isAaucrﬁsery

W1th1n the Great olave Supergroup to account for about 430Am y. 0F geologic T
history. Such a poss1b1e unconformity has been proposed by Hot{man (1968)
_above the Duhame]. Formation, however, no such unconformity has been recognized
in either the Epworth or Goulburn Groups; Rb/Sr dating of the dyke would

1end authority to the  minimum age of the Hornby Channel Formatlon.

A.maximum_age for the deposition of the Hornby Channel Fonmation X
g . ) . e ' . ' )
. . - . . - . . . ) "‘
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must be'subseantially leso than the end of fhe'Kenoran.Orogeny since

. deO:ltiOH of the Nllson Tsland Group (15 000 + feeL) and Union Ioland
uroup (5000 + feet) preccded the dornby Channel Formatlon. Ablndant
east—northea;t trending. dlabaoe dykes cut the bauement but do not 1ntrude :
the overlying-Hornby Channel ?onmationa Due ro poor exoosures-of the |
unoonformiry no such djkes.ha;e actually.beenvseen to be directly. over-
lain b}vthe Hornbf'Channel Formation however an aeromagnetic anomaly o
”*associafed nith such a'dyke swarm in the basement West of Paddlefish Bay'
is rapldly aﬁtenuateafover tne sandstone to~tne'east*of'the unconformity.
This suggestg that. some of the east-northeaet otrlklng dlabaoe dykes l" .
predated the qornby Channel Formatlon. A.few.east~northeast striking -
diabase dykes transeot the large albite syenite‘dykefonich ronS'along the
‘northlside of the thesis area. As: tne albite oyenlte dyke postdated the
'qorn“" Channel formetldn, 1t appears llkely that east-noruheast strlking

dlabase dykes vere 1ntruded both before and after deposition of the Hornby
Channel Forma+1on. ast—nortneast strlklng dlabase dykes have not been |

,dared in‘fhe nast Arm out T‘\alrlrlg and Wanleso (1903) obtalned a 2165 m.y

age, based on three /Ar dates, of east—northeaot strlklng dlabase dykes

e

\

'lOO miles noruheast of the theels area,
Burial Metamorphlsm :

Great Slave Supergr01p sedlments have been descrlbed as unmetamor—
~ phosed (Hofﬁnan, 1968, 1969, Hoffuan et al.y 1970) Within the the31s

area the Hornbj Channel Formatlon is almost exclu31vely sandstone, w1th

;;varlable amounts of serlcltlc matrmx, in whlch the effects of very low-.

grade'metamorphism are not readily'apparent."However; an unusual unit'bf‘

3

sandstone, rlch in volcanic debris, whlch outcrops near the northeast end

of base 11ne l (map 10) does 1nd1cate that the sedlments ‘were subgected



to very 1ow—grade mctamorphism whlch is not’ discernlble on’ the basis of
examlnation of the common Great Slave Supergroup sediments. The volcanic
\'sandstone contalns up to 50% hlghly altered voloanlc debrls which appears
to haye been initially glassy; .WOSt of the uolcanlc materlal has been
altered to‘spherulitic aggregates:of chlorite plus sericite, ‘carbonate,
.prehnlte, pumpellylte and albite. Like much of the chlorite, the pumpe;
-lljlte and prehnlte are typlcally arranged ;nrclose-packed spherules sug~>
\gestlng replacement of ‘original glass or pumlce (plate 4f) This mlneral
n.assemblage>isddndicatireiof the pumpeilyite~prehnite-quartz facies.of
hurial'metamorphismband suggests that the.sediments.were'subsected to
temperatures in the order of 250 to 350 C (Llou, 1971)

“As dlscussed in chapter II, stratlgraphic and. structural ev1dence
llndlcateo the Hornby Channel Formation in ‘the Slmpson Islands area‘was
_’covered by at least 30,000 feet of overlyrng strata prlor to the dudsonlan
~orogeny | A rather normal geothermal grailent of about 30 C/Km would be.

sufficient to produce a temperature of about 300 C at thls depth and hence
the basal Great olave Supergroup througho;t the Nestern East Arm WAS: likely
suogeeted 1o s1m11ar subgreenschlst facles metamorphlsm. Slmllar prehnlte

‘ rlch volcanlc sandstone of the Hornby Channel Formatloq was ‘mapped by the
writer on’ 1slands in Inoonnu Channel about thlrteen mlles west of the base
line 1 QCCurrence;‘ The: stratlgraphrc height to which zeollte and pumpellylte-
._-prehnite-quartz fazies metamorphlsm~extended would be 1n part conurolled :
by the eroslonal depth reached bj the 3ub- Et then Group unconformlty and
in part bJ the thlckness of Et-then and post Et then sedlment (much of

" which has been subsequently eroded) Due to stratlgraphlc thinning towards
hthe northeast (Hoffman 1968) one. would expect a decrease and eventual ‘
\dlsappearadce of reglonal metamorphlc effects towards the northeast end-

)

of.the Zast Arm. Contlnued stratigraphlc thlckEnlng of the Great Slave'
* ’ ] A o " h \\ - -
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oupergroup towards the ~,outhweet would soon introduce grecnschl 5t facics
metamorphlom towardo the reglon oupposed b/ Hoffman eL al, (}970) fo be

_underlain by the Coronatlon geooyncline orogenic belt,

Detailed Geologic Mapping
" General

‘The‘areas encompassed by base lines 1 and 2 (eee'map'7»for IOCation)

were geologically and radiometricaliy mapped on ‘a scale of 1 inch to 200

) feet (maps 8 through 11) These maps prov1de the detalled geologlcal‘base
~in’'the area of primary economlc 1nterest as they 1nclude seven of the. ten
”;;radloactlve zZones and all important uranlam occurrences known on’ the Simp-
.SOp Islands- property of Vestor Dtploratlons Ltd, They also-cover the most
geologlcally complex area w1th1n the property as they lie along the Slmpson
Islands fault system and exhiblt the effects of local facies variation,
structural deformntlon, metasqmatlsm and intrusion by bostonite stocks and‘ ' -
dlatreme‘bpecc1e pipes. All llthologlc unlts mapped on the two base lines
o will be described below. Informatlon drans on field data from surface and-
from 9000 feet of diamond drill core examined by the wrlter as well as the i
study of approx1mate1y 150 thin sectlons, most of whlch were Stlxﬂ&d for |
both feldspars.‘ |
Selected areas mapped in varjlng detall will be dealt with. 1nd1v1du- e

ally follow1ng dlSCh ;sion of the two base 11ne maps. C S

Base Line 2 thhologlchescr;ptions :

Basementj(Slave Strucpural_Province)f‘

A.‘ Granite, granitepgneiss-and granodiorite gneiss: - The granite‘and
granite gneiss are pink to- white énd'cérry muscovite and biotite.‘*
The granodiorite gneiss is generally white with'up po"severai per- .

" cent biotite. Occasionally garﬁet and éiLlimanite'eie presenf.,
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Pink, granitic, muscovite pegmatites cut all basémeut rocks except
occasional-northeast~striking diabase dyke®e

Paleoregolith: Strongly altered granitic rock in whicn all mafics

‘rocks are gradatlonal over several tens of feet onthe present ero-

lthought ¢o be no ‘more than a few tens of feet normal to the overlyy.fk

(except muscovite) and much or all feldspar are altered. The pre—
dominant alteration product is pale green sericite (plate 4a) n’-
s

excreme Lases the ser101 e forrs a matrix for poorly packed quartz /fe'
A

gralns (plate 4b) and he. «~ ° ran31t10na1 1nto extremely ser&c1§§e%

sandstone altnough no such gradatlon is seep in the field Th1 f) f?

- rock type commonl) contalns blocks (several 1nches to a few feet

ecross) of 1ess altered granltlc material simllar to those descrlbed

0.

. 1n the suc-‘uronian granltlc paleoregollth (?oscoe, 1969) his

-

llthologv commonly appears sheared and 1s?fr1able in surface—efpg—

sures due to recent weathe ing. Contacts with unaltered granitié¢ -
4

=

sion surfaue buﬁ?the total stratlgrephlc thlckness of the unlt is
1ng unconformlty._ Vhere exposed and in dr111 core the unconformlty

is a sharp contact between paleoregollth and unit C.

s

Hernby Hannel Formation (Sosan Group) ‘ i§§¥'

'Channel Pormatlon and varies. in thlckness from 0] to about 60'feet.

'ceptlons this Althology 1s,massive and it probably represents aeolian

Sliﬁg&fled.ortnoouartvlte' Whlte, reddlsh buff, well—sgnted, well—

\ rounded, 3111ca—oemented flne— to. medtum—gralneghhgreater than 95%

-

quartz.- Thls lithologj usually appears at the base of’the Hornby

The 1rregular thlckness of the unlt is llkely due to ‘the 1rregu1ar

basement erQs1on surface on which 1t was dep031ted Wlth rare<ex-

.‘f v
/ e
f
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“sands or possibly a mature beach deposit, Occasional lenses .of

this lithology occur in the overlying unit D. 1bth'upper and_lower'
contacts are sharp.

Sericitic, subfeldspatnlc to feldspnthlc, sllghtl\ oonglomeratic

sand ‘tone: nght brown to buff locally reddlsh ‘due to hematlte

‘stalnlng, pale‘green when fresh., Well sorted,. locally poorly-sortedl

~mylon1te with granltlc and altered granltxp pebbles common tow%rds

'comprises 10 to 30%. Cementlng is by contact 3111ca cement-and
.por051ty occludlng, ;&crystalllzed, pale green sericite cementJ °« ;;

-uerlclte constitutes 10 to 257 of the rock and is respon31ble fér,t%e

ca Lo
o COUR Y 8 T

~

subrounded to rounded. Generally less than 5%~granules and pebbles

which are quartz, metaquartizite; Sandstone;'slltstone and chert.or.

~

the base of the unlt Graln 51ze 1s medlum to coarse and feldspar '

ou

buff to brown color on weathered surfaces‘ The serlcr;e 1mparQ§‘a o
light green color to fresh surfaces. This rock is generally very
massive and heﬁatite laminations and cross bedding/are’extremely'

rare. ThlS unit reaches 700 to 800 feet th;ck._ Drlllakcre has shown

thls umt to contaln occaslonal green mudstone (recrystw

_ Vser1c1te) lenses and chlps that appear tectonlcally squeezed

Occas1onal ferruglnous ard micaceous (detr1ta1 muscov1te) siltstone

lenses up to a couple of t¥hs of feet thlck were 1ntersected 1n

‘drlll ‘core but are not exposed on surface. The upper contact (w1th

unlt\E) is 111—def1ned and gradatlonal over, Several tens of feet.

S111c1f1edJ serlcltlc, conglomeratlc sandstone' This 1ithology is :

qulte varlable over short dlstances both along and- across strlke.

In general it is whxte to buff, locally reddish, due to matr1x
v 9 u:
hematlte stalnlng and occas1onally plnk due to hematlte stalnlng of

o

_feldspars only. It is. medlum tolvery coarse with up to- 50% granules

o

P



and pebbles while sortlng 1s gencrally only iqlr but qulte variable.
Usuallj gravel comprises a few to ZOo of the rock w1th grunules pre-:
domlnant. The gravel fraction is ollgomictlc,'composed of.quartz

‘and metaquart71te with rare chert (recrystelllzed siliceous mylo—

‘ riite ?)~c1asts. Detrital feldspar content ranges from a few to 30%.

Cementlng is by 51llca contact and .overgrowth cement and 1ntérst1t1al '

\.‘/

':recrystallized sericite which imparts a pale greenfcolor to the rock
‘when fresh. Thls llthology is more: strongly cemented and whlter than

‘unlt D whlch is likely due to less sericite’ (1n the order of several

: percent leSs)_and more silica¢g$'¥pt?“ﬁAbraded, inherited quartz

overgrowths are‘occasionally present on 1arger‘quartz grains.' Hemaé
tite sand and gramn 31ze laminatlons are ublqultous and often define
..exten51ve festoon cross beds (plate la) Such cross- beddlng often

9

glves ‘biased str1ke and d1p measurements, a. problem compounded by ‘

an almost complete lack of beddlng planes. Internal scour surfaces L

N

are>prevalent in this unit._ No upper contact is seen and thls is the

hlghestﬂestabllshed stratlgraphlc level of the Fornby Channel Forma— ’

-
LY

~ tion mapped on base line 2. ' R . -.'_
,"' : . . ‘ T o {'}

] N o M - r.

Aphebian‘Strata,of(Uncertain Stratigraphic Position

F. . Gre to black s1ltstone w;th smaller amounts of. black and red shale,

; dark brovm shale and s1ltstone, red s1ltstone. very fine to medlum
o/ ’ ’
STy gralredggrey sandstone marl and mlnor buff weatherlng dolomlte

~

3

s

%Dark grey, quartz-feldspar-ser101te—chlor1te 31ltstone comprlses’f g?_

ébout 80% of thelmap unlt. It s 1am1nated to thlnly bedded (maxlmum :

- thlckness of a&f feet) Beds are commonly graded from mas51ve, very

] c

jine sa}d at- the baiehthrough masadve dark grey 311tstone to cross—

. lamlnated and rlpple markéd’ﬁﬁltstone (w1th or w1thout convolute

\ h‘ : .
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. in the dark grey s1ltstone have been 1nc1uded in this map unlt. The .

G..

” llkcly represents a marine env1ronment of shallow depth The dolo~

L & . . '
R L N

bcdding)'and vrith a ‘thin (few millimeters) shaley top., - Due to grad~””.

4

X

ing and zonation'of sedlmentary structures such beds” resemble dlstal(

turbldltes. Some soft sedlment deformation duc. to compactlon, water

escape, and downslope movemcnt is locally in ev1dence. The siltstone

TNE
-

~%

commonly contalns specular hematite and red (hematized) albite vein-

1ets and is 1Qcar1y red due to hematlte stalnlng. The 31ltstone

grades 1nto shale on the one hand (black, red and dark brown) and

very flne— to medium-gralned, sandstone 1nterbeds were'noted in the

areauof lOO+OOW, 9+OOS. Dolomlte 1nterbeds up to a few feet thlck

dolomite is descrlbed below and is ass001ated w1th marly siltstone

and shale. Contacts between this unig and the Hornby Channel Porma—

-k

tion are all faulted or 1ntrus1ve and bre001ated o

-

Dolomlte Plnk, white, grey, buff and purpllsh on fresh surface,

llght brown on weathered surface. The dolomlte 1s compact w1th
irregular thin (l mm) sillceous velnlets commonly formlng a close
network. Locally, 51liceous lamlnatio S are present The dolomlte
is commonly lammat:d and mpple—mark%hth cross—rlpple lamlnass
s -
tlons. The dolomlte appears to have been depos1ted in shallow water

‘as a flne sard and }s nowhere deflnitely stromatolltlc although 1n

places 1am1natlons might be 1nterpreted as cryptalgal. The dolomlte

always occurs 1nterbedded in dark grey s11tstone and the sequence "

)

/
m1te has been recrystalllzed to a mlcrocrystalllne mosaic of anhe-

dral dolomlte rrralns with local patches recrystalllzed to medlum to
coarse whlte dolomlte, Almost all dolomlte has been fractured in an

early.stage oi'brecc1a.development with fractures typlcally 1nf111ed

Y

.



by coarse crystalline white dolomite. No sedimentary.contacts with

'the'Hornby Channel Formation could be found.

Dark broWn shale: Thls rock type commonly occurs in association

(4 %

) w1th 11thology J and is nowhere geen 1n sedlmentar" contact ﬁ!th

Hornby Channel’ Pormation.

I . Pelletoid-chert:” This- rock is composed of welkl sorted, oblong,awv

.pellet lLke bodles of chert about O ) mm across cexented by 1nter~

stltlal chalcedony (plate 4e) The' dark red color of this rock

~is the re;ult of extens1ve hemqtlzatlon whlch locally has. completely

replaced the pallet llke chert bodles. Spher1cal, vhite chalcedony |

and caroonate ‘bodies 3 to '8 mm across are locally abundant (up to

SQN) espe01ally towards one .contact and appear to replace the pellet01d

¥
. %,

host Tnls rock occurs as a four foot thick 1nterbed with sharp

contacts 1n unit J- 1n an area, of gllocthonous rocks at 8+OOE 4+SOS
am

.The ordgln of the rock Eélgmatie as 1t most closely resembles an_'

Stw’ B

a"cumulatlon of fecal pellets altnougn 1tsuprobable Apheblan age seems_'

v

to preclude such a gene31s.

, Darr red mlcaceousJ fine sandstone to s1ltstone Well sorted strongly

_hematlte stalned feldspathlc, few to sereral percent fine to0 medium

gralned detr1tal muscorlte flakes are orlented parallel to the beddlng.

' The unit is massive to lamlnated Although a sxmllar rock type occurs

_ w1th1n the Hornby Channel Fonmatlon on base llne l thls map unit is

bonsldered allocthonous and of a formatlon other than the Hornby PR

_‘Channel Formatlon. | . ; ' . §

»

Brown, 511101f1ed, subfeld_pathlc, mlcaceous sandstone Well sorted

'flne to medlum gralned brown to buff on weathered surface, buff to

pale vreen on, fresh surface, 10 -~ lSo feldspar. Mlnor, medium grained

,,..

detrital mu000f1te is;common and occaslonal,.flsslle, green mlscov1te

c -

A
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Intrusive Rocks:

K.

. as described,nnder”ﬁnit P and a3 such should be considered as a stage

&4 '
- 54

. ’. . .
rlch (5 “to 15“) sundstone lenses up to a few feet thick are present. i

Q

: The, greenlsh color is undoubtedly 1mparted by sericite cement. Thle

. rock type oceurs along Vestor Channel between 10+00E and 20+OOF and

is not seen in contact w1th sahds;ones de7ﬁn1tely of the Hornby Chan—

nel-Formation. mhis unlt may well be part of the Hornby Channel

»”Vormatlon but because all contacts are with 1ntru51ve or allochtho—

)

nous rocks it i8 considered .to be of uncertain stratlgraphlc posi~ ‘. ' ;

tion. . The rock has been subjected to fracturing and mild brecclation

o~y
v

1 brecciated sandstone.

Eoulder Diamictite: This is a matrix-rich conglomerate wﬂth a dis- :
: ‘ b R

ruyted framework. It is composed of 40 to 50% well 'rounded lithie . .

pebbles, cobbles and boulders mostly of granlte, gne Ses, sandstone,

siltstone, dolomite and shale in a‘dark-greyamatrix of dirty, silty
sand of all sizes., The rock iS'extremely heterogeneous and.uneorted.-

- i

It is found in association vith brecciated lithologieé'and,is not likely

part of the Hoxnby Channel Fonmatlon. Lithologically it‘resembles

conglomerates of the Murky Formatlon (Et taen Group) although such

. a correlatlon is not justlfled on . the basis of avallable $v1dence.."

Reinhardt (1972) has descrlbed this rock.type as a pseudggonglomerate

< '.‘\\‘
generated by dlatreme act1v1ty. The evidence for or agalnst this o

nypotne51s is c1rcumstantlal and one cannot be conclu51ve about the

genesis of thislunit.
. W :gj‘:

M.

- L e

Red albite'syenite:> This is a“coarse, hypidiomorphic granular, dyke )

rock composed of 80 to 90% antlperthltlc albite, lO to 20% maflcs,

minor potassium feldspar and up to a few percent a01cu1ar apatlte.

‘The albite contalns 5 to 8% anorthlte as 1nd1cated by both refractive



index and extinction angle meascrements. This alb

e is»antiperthi—
tic (perhaps.IS% of the‘felgspar-is potassic) and weakly altered to
eerlcite and epidote. Thelmegaseopic‘red color is dne.to a micro—

scopic dustlng of heamtlte through the alblte. The maflc component

D)

comprises carbonate-magnetlte chlorlte—hornblende pseudomorphs of

_'euhedral pjroxene, deuteric (2 ) kornblende, and extremely pleochr01c
T'pm-mary brotlte. ThlB uni't comprlses a dyke up to a few hundred feet -

- . thick that forms part of the north boundary of the map area; A fault‘

coincides with the southemn contectbof the dyke within the map area

and locally, adjacent the,fanlt, all mafics have been altered to a

pale green mass and the rock shows evidence of veak shearing. In

y

'one location gouge is present adjacent the fault. o : . ,

-

-of hematlte fhroughout the alblte produces the characterlstlc red-brown

. Red-brown tostonite: Before alteration this rock was compgsed of 95%

albite (An6); trace tc.ninor quartz, up to_lo%jacicular apatite and

.up to 1053 magnetite./'The»texture is idiomorphic to hypidiomorphic'
" w1th an 1mperfect trach01dal ari}ngemeqt of albite laths (plate 4c)

.‘Alblte laths are less than 2 mm in length w1th equ1dimens1ooal a]blte

phenocrysts rarely present._ Alterations include’hematization,

.“~ser101tlzat10n, carbonatlzation and chlorltlzatlon. A flne dustlng

. -y
color on both weathered and fresh surfdces although locally a dank grey
phase is present which is petrographlcally 1dentlca1 to the reddlsh ’

‘bostonite.‘ Ser1c1t1zat10n has affected the bostonlte to varv1ng degrees

from onlj a. mlnor alteratlon of albite to complete. replacement. In

'~'outcrops, secondary ser1c1te comprases ‘less than about’ lO% whereas in

drill core ‘certain contact zones and thln dykes are completely altered'

to pale green serlclte plus dolomlte over w1dths of up to several feet



"*wl;thlogy is composed of 20 to 70” fragments of quartz, feldspar,

.Q.".

N [l

Dolomltlzation of the bostonlte is ublquitous with replacive dolo—

. mite constituting 20 to 60% of the rock. In additlon to -this, some

.outcxops show a close nemwork of~coarse crystalline white dolomite'

velnlets of all orlentatlons which in themselves may comprlse seve-""

" ral percent of the exposure (plate 3a). Chlorite content‘vardes

from trace to 255 with high chlorlte contentS’oﬂly séenvip the'lerge
intrusion at 17+400E, 5+005 and in drill core from 3+00V, Q+QON. It

is thought that most, if not ell,_of the chlorite was introduced as

evidence for replacement of mafics is lacking whereas.evidence for

.

replacement of albite‘is common . The bostonite has been extensively .

brecciated in many areas during diatreme activity and. this map unit
is gradagional into unit v, brecciatedibostonite.‘ Thin seotion'study
has revealed that some areas mapped‘as_massiveﬁbostonitefare'in fact

composed of bostonite clasts in a comminuted and recrystallized al-

bite matrix.

Bre001a d"kes vith albltlzed commlnuted matrdx predomlnant This

N

)
saqutone, and granltlc rock locally w1th bostonlte, 511tstone and

Y

- mlcroorvstalllne dolomite set in a very finely commlnuted, quartzo- ‘.

feldspathlb matr1x which ! 1?3 undergone partla1 recrystalllzatlon,

exten81ve to complete albltlzatlon and part1a1 dglomitizatiOn (plates

)

5 &.6)." The mega>cop1cally : :ble clasts are’ 1ithic,’range up to a

few 1nches across and are sub~rounded to rounded.« ‘Microclasts are - -

’l;predomlnantly 51rg1e crystal fragments of much greater angularlty.

Most quartz mlcroclasts are preserved whereas potass1um feldspar .
gralns which escaped albltlzatlon are very rare. The matrlx is

composed of a mosaic of albite (60 to 90’) and . quartz (lO to 40%)

> o s



" which occurs as equidimensional*gr{ s- usually about 0.015 mm aCross

but which range from 0.008 to 0.04 mm (plate 6d). It i ‘usually

\

structureless but occa>1onally preferred orlentatlon of" elongate clasts

and porphyroblasts define a weak flow structure lndicatlve .0f movement .
;of-matrlx between clasts.(plate 5c)- This texture is not the ‘banded
structure typlcal of mylonltes as 1t is not thought to have been
,generated by shearing due to dlrected -stress (nggens, 1971) The
matrix is salmon plnk in hand sample due to the 1nvar1a51e weak
‘hematization of albite. The matrix ls usually'noticeably sericitic
.and in some samples long stralght muscov1te porphyroblastslcomprlse

up to 10% of the matrlx (plate Sg) Quartz porphyroblasts are almost )

I!gys present in amouhts up to 30% of the matrlx. They are commonlj

euhedral (alpha-quartz morphology), radlatlnp and zoned (plate 53 d,e & f)

and range up to several tenths of a mll:.mec. T ,.cross." Slmll i}
_coarsely crysqtlllne alolte is present in velnlets or as patchei (plate
6, a to d) Ocoaslonal, scattered, 1solated lath—shaped alblte‘

rphyroblasts up to O. 5 mm are present ln amounts up to 10% of the

8 /

,matrlx (plate Sh) Only the coarser alblte shows tw1nn1ng wh1ch 1s ,:v

[ -

usually a poorly develéped chess board varlety. Coarse, secondary,
R4 ‘
repla01ve dolomlte, commonly 'E euhedral rhombs (sometlmes zoned),

,:vwas the 1ast mlneral to crystalllze. It is preferentlally-replaces -

the albltlc matrlx but may affect clasts (part1cular1ly s1ltstone)

"to a lesser degree., Carbonate composes 5 to 30% of the total rock

'~ and 1ts preferentlal leaching commonly 1mparts a "scorlaceous" ’ .

appearance to’ the outcrop surface. Thls rock type occurs as dykes

’1 up to a few feet across that locally bifurcate and have sharp contact
-They are deflnltely 1ntru51ve and thelr close resemblance to apllte

\\
’was the reason for thelr 1nclus1on w1th 1ntru01ve rocks durlng

te R ! v

-



e . 11) coarse‘crystall\he whlte dolomlte

field mapping. Thls unlt io tran51tiona1 into unlt Q and V on the
_one “hand and unit S on the other. Many outcrops of this rock were
too small to map as such and hence were included wlthlnlunlts Q,

.and V.

Brec01ated and Allochthonous thholog;es

P,. Stage 1 brecc1ated sanhstone.‘ This unlt is composed of sandstone
(usually of un1t E) that has been involved ‘in an 1n1t1al phase of
brecc1at10n Wthh resulted in 1rregular fracturlng w1th fracture

Spaclng varying from a few 1nches to several feet (plate 2a)

-Fractures vary in vidth up to about 1 cm‘and some are complex-breccia ‘
I :

> seams up to 8 couple of feet across contalnlng dls‘rlented fragments
of sand tone (plate 2b) Fractures,are 1nf111ec b one'or more of_i

the follow1ng mater1als

1) commlnuted and albltlzed rock materlal which ba31cally is the

" same as the matrlx for 11thology 0 except that. 1t 1s generally

LI

: less recrystalllzed and dolomltlzed and rarely shows more .

_coarsely crystalllne patches of secondary a1b1te»

e A‘\

111) coarse crystalllne, whlte quartz whlch 1s commonly drusy
In general the rock in a stage 1 bre001a has been’ fractured but not
extensively fragmented and there appears 10 have been llttle movemen;
| of sandstone blocks‘Outside of 1o¢al.jumbling:which‘disoriented‘jv ,'
" .bedding'aCIoss‘fracfures; The‘contacfs'of fhis unit»with‘unbrecoiated'

Ve B
‘%ﬁ sandstone and stage 2 sanhstone breccia (unlt Q) are usually gradatlonal

]

over dlstances up to several tens of feet. 'ContactS;w1th other rock

,types are abrupt and brecc1ated.
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Q. - Stage 2 sandstOne brecciaf In this unit the sandstone has been SRR &
. ?

shattered 1nto distinct angular fragments, usually 1ess than semiral‘
feet across, set in a matrlx of aphanltlc, commlnuted, partlally re~
crystalllzed, albltlzed weakly hematlzed and partlally dolomltlzed‘
.quartzo feldspathlc material the same, as the matrmx in unit O (plate p
_Zc); Locally, espe01ally towards the ‘west end of the base llne,
coarse crystalllne quartz cement 1s 1mportant. I‘he\\ma/tmx generally
comprlses less than 30% of the rock’ and as little as 10¢. Juxtapos1~'
tlon of contrastlng sandstone llthologles as well as dlsorlentatlon ;
of beddlng between blocks is 1nd1cat1ve of transpozt and some mlx1ng‘b
.of fragments. This unit 1s gradational with unit P on the one hand -

"pand unlts 0, S and'R on the other. Contactsware always with another‘

‘ brecc1a llthology, bowever, some trans1t10nal unlts were 00 small to

i
H p

map‘ V

v Stage 5 breccia, extremelv varlable cla“ts 1n siltstone matrix.

ES

g‘Bre001as mapped in, thls un1t are hlghly varlable both in- amount and

in composltlon of., fragments but’ all are characterlzed by an abundance'
oftdeformed dark grey to black s11tstone matrnx (plate 23 d to h)
:The fragments (not 1nclud1ng 51ltstone) var) from several to about
1fe;80% and - include all sandstone types, dolomlte, 51ltstone, shale and

bostonlte as well as rare pellet01d chert, clasts. Usually the brec-l
cias have -a dlsrupted framework and fragments range 1n ‘size up to at

: least 150 feet across.: In general fragments are. angular but locally
notlceable roundlng is in ev1dence.. lhe matrix is con51dered to bev

b fragmented s1ltstone but extenslve deformatlon of tbe’lncompetent bﬁ;r .

‘,fragmentghnas resulted in thelr loss ot 1dent1ty as. dlscrete frag—

. K /
i . o \

. ments. certaln contact gones w1th stage 2 sandstone bre001a it



.

I

eowo

.Y

commonly appears as 1f siltstone has been squeezed into. fractures

v

between sandstone blooks and sometimes shows a fbliatlon parallel
to the- 1rregular fractures.\ Compositlonally the clastssmay be
heterogeneous suggestlng much transport and mixing (plate Zf)

In places,stage 3 breccla eomposed exclusqgely of dolomite frag—'

ments in 511tst0ne matrix and surrounded by brecclated s1ltstone
A * .
(unlt W) probably represents an orlglnal dolomlte 1ntérbed in silt-’

stone that has been brecc1ated w1th 11tt1e translat1 n of fragments -
relatlve to eaéﬁ other. In certaln areas the stage 3 brecc;a has ?
undergone subsequent shearlng a companled by super-lmpos1t10n of a -
shear follatlon on: the s11tstone matrdx.’ In such a’ sheared breccla

at 82+6OW 2+60S the fragments are smaller than in the adJacent

\.—-‘
,unsheared brecc1a suggestlng that sheardng pxoduced further comml-

_ nution of the competent fragments as well as hav1ng follated the

matrlx. Some stage three brecc1as contaln thln (few mllllmeters) -

s » & ) bn‘
hematlte stalnea alblte velnlets whlle some 1nterst1t1al secondary :
albite’ rsrlocally prcsent in the matrmx Secondary dolommtlzatlon;'

is. usuarly mlnor to.nonexlstent The apparentfunlmportance of meta—

Q (]

: somatlc alteratlon of the 511tstone matrnx brec01as is'ﬁlkefy due o
‘) . : .au .
" %o thelr 1mpermeab111ty.7 As commlnuted quartzo fP]Q\pathlb mater1a1

Q

"y

. s’

becomEsLmore 1mportant in the matrlx;there is an,atfendant}&ncrease \ .

o uz,'
in albxtlzatlon and carbonatﬁzation maklng thls unlt transitlonal
- ’\ -"‘\I‘(\‘ N ) s
1nto unit S On the giher ,hand, where the stagb43 brec01a contacts .
LN - i

with sandstone, an 1ntermed1ate bre001ated sandstone zone is usually '

e < . L ~

'present. Where such a. tran51t10n zone is absent the contact commonly -

¢
"1s411near and marked\\\y; narﬁw mylonlte band 1nd1catﬁe of a fault

' . . R . .
contact.,a MR ‘ - . e : P
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'Dolomltlzed, albltfﬁed qtage 3“brecc1a with slltstone and commgnuted

- ' LR
L ol 6.1f

FXTEN
o .

v matrlx These brecclas are the most heter0geneous and“locally vari-

" B
able breccias presenﬁ 1n the map area. Fragment sige ranges rapldly

7over shdrt dfstances from lOO x, 80 feet to flnely commlnuted rock.

- to. that described for un1t 0. Weak hematlzatlon colors the albltlc .‘

lfFragments are predominantly .0of sards tones, do!omlte, s1ltstone, shale, i
AR e

.bostonite and rarely plnk granlte and granlte gnelss (up to 10 feet

) _across) The matrux is composed of defonmed slltstone plus finely

s

commlnuted quartzo feldspathlc materlal that has underggge partlal to
extensrve recryatalllzatlon, exten31ve to complete alblg¥§atlon and ;

exten 1ve dolomltlzatlon. Thls quartzo feldspathlc matrix 1s 51m11ar

v

S

d mmtrlx red inh hand sample. Largeﬂ(up to 2 mm), well—zoned euhedral

"dolomlte crystals are: abundant and preferentlally rey.aced matrlx.

‘connected by breccla dykes.' Varlatlons are pre enttw1thin tJ

'"plpes“3w1th respect to fragmént compos1t10n .but no’ pattern o :

. “'/ v ) RS

Solatlon of these dolomlte crysta}s produces“a "scc nacey .3l %mawher- L

ing surface. Thls rock type occurs as l%rge 1rregu&ar "plpesﬂ 1nter~~x o

.

8 v‘./ "'- W ' » e

m
‘meiry of these varlatlons has been noted, Inageneral, fragment 31ze

'decreases w1tﬁ1n a few feet ‘0

'mﬁrgrn is commonlxbllned by ipbandT

N art o
edge,of such a "plpe" and the o
& . .

d mlcrobrecc1a as descrlbed below. '
. i . . ‘_ ‘tn' . 0
ThlS unlt is trans1t10nal to units ‘0 vQ, R T—and'V. . -

2

"Dolomltlued tanded mlcrobreccla Thls Iock type occurs as dykes

vl

outcrop the llthOIOgy is flnely banded, grey, and weathers with a

’v, The lltholdgy 1s composed of 20\to 50% angular to subrounded

i -

(plate 3d) transectlng sandstone and brecc1ated sandstone and as

L

banded marglns on 1rregular brecc1a plpeS of unit S (plate Bg) " In

C A IS -

"scorlaceous” texture due to soluxlon of secondary dolomlte crystals.

>
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B < @ o _.
'Y ments oi‘ sandstone, slltstone\ dolomite,/{ostonite, quartz and
: N ; N .

\‘v o '
feldspar that raxely exCeedQl cm aecross. The matr]ix is finely
£ ' : '

comm:muted rock materlal that has undergone extensive to cdmpiete -

o albltlzatlon and recry&ﬁallizatlon followed by exteh51ve‘ dolomltl- -

.
zatlon\that commagiy exceeds 507 of the rock.. Porphy:roblasts (0“4

*;nm) of albat ' Y
.'-3?

- %,extmme‘l.y ilne m? rix alba.te mosalc (O 004 m to 0. 015 mm) . Cam~

\

mﬁon (up t‘f) 157 of matmx) in additlon to the

pIete recr}ystalllzatlon of quartz and alblte to gr&aln suze up"ﬁo
5 L LA

0.5 mm 'i!%o .common. Bandlng is defq,ned by variatlons in frag-

AN

ment S size, fragment composﬁ:lon, .degree of recrystalllzatlon and
‘degree of dolombt:.dation (plate 6g) ah

A -&)’ ‘ng . N “O:

q}ﬂ

s L i

L 3

v oY

w .11tholog1cally 31m11a5, A\im the centelmQIhe bandlng 1§*cqnt1nuous

. ifﬁ. y gl ¢
R SR ovgr dlstances up to several feet andﬁparallels all ﬁie iz‘ragula-

'r:Ltles of the adgaceht contact wn.tgl sandstone or brecclw sand—

stone (plate 3,‘ ‘e, f) ‘I‘he esscntxal @.fﬂerence between th:Ls llth—‘
& - De . B

")"5'.11 ;’ ;, ology and the mas51ve brec01a dykesﬂn,
e . . )

~

; e

ﬁomm:muted mat nx »predoml—.

-,
v 2y

e néﬁ?t (un:Lt 0) app’éaf"s tor 1if in thé o)

@tain dolomlte (and slltstonej fragments wnereas abundagp dolomn.d:e _

(and/siltstone) fragments are typlcal of the formevr The greater

o ]

pr:_mary doldmlte content of the banded: mlcmprecc:La is. 11ke1y re-"

L e . e

v

7 that the lﬁtter rarely con-— o

in thlcknes¥s from- a few 1nches to a i‘ew Tee!inl{kand‘"‘where a h '

i~ .
R

o s’ponslble for 1ts far more extenslve dolomtlzatlon K’ecrystalllzed oo

' primary dolomlte)' Contacts w:.th sandstone and brecc1ated sandstone-'

- . R

;are abrupt and 1ntrusive \vhlle contacts mth un;tt R"may be sharp or
: L4 .\

gradatlonal over several centlmeters (plate ShZ ’F.i‘agments of thls

' 1ithology are i‘cund w1th1n 1rn:g,}xlar plpes of nr;lt ] and hence the "

bar{'ded dyke exceeds a fev?“feet in. width 1t becorhésém%xsg.}%, llthough



i

*.hlghly dolomltlzed and heberoé!neousldgpwgrades 1nto a bostonlte rich

|

] - ,; . - . v G

"' '

banded maranal ﬁhase (where present) of such plpes appears to be -

an early featurg subJected o later bre001at10n.

_Bre001ated/tgstenrﬂe Thia rock type is compgsed of angular, red-

'fragments/ln a red brown, weakly to moderately dolomltlzed mlcro—

“erystallirie alblte métrix (plataﬂBc) The matrlx generally constltutes

' bapwn, do{omltlzed bostonlte fragments w1th¢gr w1thout sandstone

#

c o

i
-

less than 30% of the rock and is llhely derlved from recrystallrggtaon &

of flne]y commlnuted bosteplte. In places ‘the matrax becomes more

L ‘.,.v‘ 3 "0“
s b’

:stage 3 breCC1a of uﬂ!t S Brecclated bostonlte s only found in close H

ass001at10n w1th masalve bostonite .i
1y - > S .3

Brecc1ated and/or °%ggrcd 51ltston** .L’“

. . A
‘ usually comp sed of an *ﬁar, dark grej 311ﬁ%tone fra erfliy 1n aj§2fohme&f .
9 %W 5&

fk_.'

he

P :

. 6

.Fdﬂbk greJ ai%tstone matrlx.< Recdgﬁltﬁgh of the breccrated natu;ewof ,ﬂ;

)

thls‘(sﬁtstome :,s oI“ten dlfflelI» and hence’ wtam% mth unbr@ca.ated ‘

t»;
o ¥

S1ltstone are. usuallyg?ppfoxlmafe.x In places smallaahpupts of all .

g

llthd¥og1é 1n¢1ud@d kﬁ unlt Frare zﬂﬁolved.> Clasts range to at‘léa;tjv

s “ 0 -
several feet across. Ih%places the 51ltstone and brec01afed s1ltstonee§¥?

A

have been extens1vely sheared w1th 1mp‘l°' '»;ofvg shearqfoliamien,

@\I\n such sh:a§ s11t tome, 11: :Ls mposs1ble o 'teli,"whefher the o’riginal' : *

rock: was b ated oz‘not and 1n:places 1t 1s dlfflcult to dlstlngulsn )
tl n .
from sheared stage' breccla. ‘As a result thlS unlt 1nclﬂhes both e
o
sheared 51ltstone blecc1a and sheared 511tstone. The 1arge body of ) '_' “

Ny : :%‘E

'511tstpne around 74 OOV is’ thought to be mostly sheared w1th large

4boud1n-11ke clasts

e .
T dolomlte\and rarély sandstone but poor exposure

_prohlbits a more de'alled analy51s.‘”
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‘f:The quartz &s known to contaln up tb 0.6 oz gold\/ton and mlnor

a . 64
C . e

‘Brecc1ated dolomlte ThlS rock type is analagous to stage 2 san%?tone ﬁ!

| b

breccia except the tlaats are almost exc1u31vely ‘dolomi te and the matrlx

is coarse. crystalllne dolomlte plus some 811tstonq

Vo

Bre001ated fire red mlcaceous sandstone This unit is- sandstone of

unit J that :as been brecc1ated to a.
. ] R Y

.

2 breccistic...

oo

Quartz-m ,onité*veins: These‘VeinS'are composed,of‘coarse crystalline

white quartg whlch 1s qumonly drusy and 1oca11y contalns a large

. » .
"proportlon‘of mylonlte fragments (up to 60”) Mylonlte fragments are‘

most abundagt where such a vein cuts sandstone and less abundant where
it cuts sheared siltstone. Thls suggests that the velns represent B

!

faults in whlch post llthlflcatlon shearlng lpduced qxlonltlzatron of

the competent sandstone but resulted only’ in ﬁamng of the a.ncompetent
- x . Q .‘J _%w.,l .

s;ltstore;? Post—movement quarti”velnlng brecclated the mylonlte “and gb

4

RS . Rl

511tstone w1th accompanylng chlorltlzatlon of 311tstpne fragments§
° - ° \ Y 1 ) ' AT

o
»chalcopyrate, pjrate and bornlte. leonlte Staining 1s 1ocally

‘pﬁgmlpent both in the velﬁlng and in sandstone 1mmedgately adJacent.

gj'* Sandstome syenlte breccia: ~In thls unit the‘sandstone has been,

L
e

u\brecclated to the degree of a stage 1 breccla and locally to stage~.v
2 bt the matrlx and fracture fllllng is alﬁered aqd partlally
Y

) commgguted alblte syenlte.t Thls unit was found only at 6+OOE o

RN L 4 /
12+50u and the syenlte matrlx is: 1dent1ca1 to syenlte whlch outcdrops
[} -

1n the larg!}dyke 1mmed1ately north. The maflcs 1& the, syenlte havei

. .

“been altered to a seft yellow-green mass.' Thln sectlons show that o

» o s. .
i c .

some of the sandstone and syenlte matrlx has been.commlnuted but
- - A N (AR L B S
1nclu51on of sandstone fIagments iR coarse syenite deflnltely " jij

'-\ \.

xdemonstrates:the younger ageaof the large dyke..‘The#partlal



)
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e

7 3
_ oommlnution o yenlte and Sandstone in thls unit appears to be

the result of nearby dlatreme actlvity and suggests pre-diatreme

age for the syenite dyke.

s

" Base Line 1 Lithologic Descriptions ! ..

L Basemenf (Siave Structural Province) : ' S

-

"A. Grani‘te and gfhnite gneiss: Pink with sparse biotite and muscovite)

v o

locally pegmatltlc.

B. _.Dlabase*’ Black, sllgntly dolomltlzed w1th cﬂllled marglns. :The
; Y
dlabao ke appearlng 1n the basement granltes east of Romeo Take

, .
‘ belongo to a northeast trendlng swarp belleved to predate the Hornby

@-.\ - Channel Formatlon.

c. Paleoregolith: _Highly--altered,.green"graniteR ~The'mafics-and feldspar

ie almost . completely altereﬂ to sggtc1te res‘}tlng in a green color. :

,“,U\‘”

A“ llthology crops out on}ytnfﬁhe west corner of. Romeo Lake and due(.

: ‘bo proyzug'nty t’dp the Cha.nfi” Faulﬂnd 1"ts assoc:Lated quai‘tz veln, ~the

o - paleoregollth 1§)ve1ned by abandant 1rgzéﬂiarﬁ§uartz btrlngers (up
@ r H L

.};f_to 50%). Some llmonlte stalnlng from oy1dat10n of pyrlte is evldent.j“‘

'.Thislpyrlte is belleved to have been 1n¢roduoed from*tqe adgacent'

o

t ’ : - ' > RS e
fault at the time of quardz vein fqg?etiong.n, '

. . . L B - -

-

-

‘ Hornﬁéﬁﬁhénnel Formation‘(Sosen Group)*® X R PR

b/ Fine,-whiteL:si1ioified"orthoquarfzité'2 Fine- %o very fine well sorted
4 ] /‘?J - .

hlghly 5111c1f1ed, whlte to G%Ty pale plnk, over 95p quart

Extens1ve1y velned-oy quarﬁz str1ngersr(up to 50%) orlglnatlng from -

s : - . ey e
- the adjecent fault and quartz-vein. o o > ,"‘
-~ - : .
R : o . . ’, N3
732;" Se 101$ic, granltf neb“le sandstone°. Medium to very coarse, sllghtly

I WY AetRt ” "'“:T- : AT f""‘b"“’ .
: ., conglomeratlc t$ conglomeratac, falr to poor sortlng, subfeld pathic
: » : A

; to~fe1dspathlc,ebuff to,brown.i Abundqnﬁybrownlsn Weatherlng serioite .
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@ timit of outcrop
T geologic contdk nite, ouumed or gradatior
A A~ |

faylt; definite, assumad n

» . .
//)6/-}. / . bedding with dip vertical, inclined, overturned,
i- . ' bedding thowing current direction & tops

- /‘/ joinh; vertical, inyclinod

v

. " ’
e . . .
X / shed foliation, vertical inclined -
.
¢1( / mohnarphiqlo"a!i‘mf'ur'icul, inclined
e~ '°°'.P. y
™ moakeg - -

, . /);:' quorty. veine
- . . s




1 -
pit or trench A ' - ‘ ‘ : ' . - ;
C : . [ '
dational . C . . R .
" bose line showing stations lrom which pichet lines triginate " '
in both directions and one direction
. . . . . ' . . .
. e® ™ minorfold anis; syncline, onticline . . - ' N
rned, harizonmal,unknown . ot . o . . BASDRENT (Slave Structers) Province) '
e qure | . . . Co o . . A Granite and granite gneisy
) ’ N . {3 ¢ Disdase T
dot do!amu . o . \ (RGN c Psteoregoritn v Y
: ‘ .- a . . . NORNBY WAL FORMWATION ({Sosan Group)

Fine, white, s4Ticifled orthoquar
Sericitic, qranite pebble candsto
SHlicified, sericitic, conglomers
Very fine, dert red, sdlty sandst

S1T4c1T1ed, sericitic, conglomerats
cross-bedding

Extensively crovs-bedded, 3§11cin
. purple, conglomeratic sandstone

Fine to medium qu!(nd. pink, felc

Interbedded buff, fine to medium
subfeldspethic sancstone, very fi:

mic *sandstone and minor len:
-pm dolowite and dojomite
» Tight pink to buff, f
. conglomeratic, poorly

1y sorted, weekly cow
‘with possible sltered we

Yery coarse, sericite and chlorite
sandstone bearing reolite and pret

Stlicified, fine, wal) sorfted, buf
orthoquartritic to subfeldspathic

Siltcified, coarse, pink, highly f
sands tone {llMUrd :

Medium to cosrse, falr to wel) sor
brown, sericitic sandstone with Yo
wicaceous sandstone: lenset

Sil{cified, fine to medium, well s
and coarse to very coarse, slightl
poorly sorted sandstone

Sandy, silty, red, Tithic, conglom
'Dunwud and mized sandstone 11th
albitired) . :
\TED_AND_INTRUSIVE L [THOLOGIES
U “Very fine, dolomftized, red-brown,
“Stage 1 breccated sindstone ‘
Stage 2 sandstone breccis
< Breccia with albitized, comeiwted |
Stage 3 breccia; entremely vartad)
-lﬂh . .
Suff weathering dolomtte
Brecctated and sheared, dark.qrey.

[T owrta/miontee vein
o * Overburdeni ti11 B rafsed besches
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d pit or trench - ! .

base line thowing itations from which picket ImJ
in both dnlchc(n and one du.chm

. v

-~ minor fold oxis; syncling, onliclino

wn -
:,w"

NQ

" ) : ¥ Dlsbase SN
Loy ) i € Paleorepoitth

e, S'm!.r-l‘ Province)
m A Granite gnd granite gneiss .

. _ HORngY_OWSEL FORMIION. {Sosan Group) ' '
: - ] o Fine, white, s4)1cified orthoquartaits

: t Sertcitic, granite pethle candstoms - -
Silcitied, urkn!:. :m\mnu: sands tone

Very fing, dark'red, 31ty sandstons

6 Slllc"lod.sw!:lu:.:m!_nt\t sandstene lacking
< cross-bedding |
Qo « Extemsivily crosi-bedded, siheiting, wft, ptak and N
. Purple, conglameratic sandstome

Fina t0 wedium graifed, pink, feldspathic sandstone
"Interbedard tuff, fine to medive grained, well sorted, )
subfeldipathic sanestome, very fine, silty, derk red, - v
micac®Ousy Sandstone and winor Jenses of sandy, buff .
weitheving dolowite and dolowite commted sandstons. RN
St1tcified, Tight pink to buff, fine, wl) torted
to coSrg, conglomeratic, poorly Sorted sandstome .
Coarsé, poorly torted, weekly cemented, saricitic &
umunr with posstble ulum velcanic vn-nu
Yery Clarse, sericite and chlorite c-nud volcanic o
sands tone bearing zeclite and M' .
Stiigtlied, fine, w)T soited, ‘butt \'.ﬁlu. .,

orthoduartzitic to sebfeld! nlﬂe sandstons ~ o~

S114¢1fied ’ht, Nghly hlﬁu(ﬂ:
© sands tone (-!

tized
Madiu® tg coafse, fair to well wrln‘. butf to n‘lhh
- brown. sericigic sandstone with loca) nry ﬂn red R
T M Sicaceous sandytone lenses .
N Stlictfies, tine to mdium, wel] torted .
- . anf cOtryg to wvery <um. |||ﬁtly cong). tic,
\ Poorly 1orted ssndstone .

D s S-nly. |1lly. red, th!c. cml-rlu

T 1 Olarets oo avid atvioms Tipotonies (e

\
- .
. 4
. .W

"  - vy SEBI:QFYOFBASE j..lNEl -

= -mlmu) ) Y A
U. Wry fing, dolomitized, m aldite lmlu ‘4
¥ Stage 1 mum sandstons ,
N Sty Z‘umﬂt breccla '
t Breccituith 2151t 1red; Lom wtad -m. p-n-m-t : .
: 'n- 3 breccia; axtremely verfable’ Clasts |p s11tstone . .
M. sk hﬂ —qum—ln‘dm:- R " (' - I
. [EER Precciated n‘ 1h|nd. dark m to black mum | .
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cement glves a green color to‘ the rock when fxesh. Phenoclasts are ’ \

dominantly of quartz, quart21te and sandstone but gran@tlc granules » \

.'Locally the rock is hematite'stained. . I

: Silicifiedlisericiticl‘cOnélomeratic.sandsﬁone‘ This map unlt is

‘. - A :
and pebbles are.abundant. Less common clasts are of red and green \ e

0

P o ! 4 fy < ¢

e . L W x ‘)‘ °
siltstone; mylonite, and Jasper. Generally the gravel fraction”is-

dlspersed 1n medium to .coarse sand that is reasonablyﬁnell ‘sorted.

\ e

3

/ . ’
e

",varlable over short dlstances with respect t0 cement graln s1ze and Y'J

dis generally cozglomera+1c or sllghtly conglomeratlc (ug to pebbles, e

'locally orthoqua-A

s

feidSpar cbntent. The sandstone ranges fromlmedlum to very coarse and -

%

'“Iedomlnant) It 1s generally subfeld 'athlc but
2 ) 0’1

but‘with granuée'
21t1c or feldspathlc.‘ It is generally W] ‘te to buff,

,\‘ o : &
strQngly cementgg?and wcll 511101f1ed but large lenses and areas w1th

\

more ser1c1tlc cement (up to 25,)0and brownlsh coior- are present." Graln

’

BRI T
| KR '“ .

o s1ze aad hematlte sand 1am1na= deflne beddlng and crqis-heddlng. ar
; / T ’ .
'Numerous sEgur surfacés are present as well gs%fare graded ”; Lo ..i
N I VU r Y . _~.. . NV

beds w1th basal scours. Phenoclasts ‘are of quzrtz, quartzlte and ﬁ

5 - ROV

: raze}y chert. This rock unlt ha% been found t /contaln numerous’lenses -~

v + .

'of pale green mlcrocrystalllne serlclte Whlch Lre reces51ve and“dan‘t,

. .seldom parallel beddlng. Megascoplcally tha lensss are‘%hl %peenr‘ T ,ﬂ:i

-

RN

f>those uncovered by trepc i

"
rouxcrop.» The legses vary from thumbnall size to %en feet thick and

.

I3

-

tectonlcally squeezed sheared an¥§

v

T s
L
[

1ron oxide (goeth‘ e9) A re%lct spherulltlc texture (
20% spherules)ln some °ectnons suggests aﬁ'orlgln by a

an’ orlginal glassy tuff (pTate 4h) .: ;

- .
- a - o "
A

° \;A.
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Very fine, dark red, silty sandstone:- Well sorted; subangular -to
N . \ . . .

rounded, strongly to weakly cemented, strongly hematized. This lithology

is often micaceous containimg.up to 15% detrital mggaovité flakes that’

~

are sorted but larger than the quartzo;feldspathic fraction.' Cement%ngi

is by silica contadt cement, up to 25% recrystallized Sericite and 10%
hematite. This lnthology is massive or thlnly bedded to lamlnated w1th

beddlng becomlng more evident with an increase in s1lt and muscovite

o

“cbntent. The muscovite’flakes show a bed- parallel preferred orlentatlon.

\L
ThlS rock type has an unusually hlgh background radioaet1v1ty as ’

Slllleiigl ser1c1t1c, conglomenatlc sandstone lacklng CIross— beddlng

S

Slmllar to unlt F except that cross- beddlng is generally rare.

Extenolvelv Cross— Dedded, 511101f1edJ vuff, pink andAgurpleliconﬁlomeratlc

sandstone: Hedlum to granule‘slzed moderately dorted, subfeldspathlc
to feldspathic;‘ The granule sized fraction is ollgomlctlc being composed

of quartz and quartz1te. Abnndant_festoon cxoss—beds and-hematite
laminations typlfy thlsrunit.d The lowerbcontact is'a gradnal tnansition
with unit H while the upper contact is gradatlonal by 1nterbedd1ng

with unit J on a scale of about 1 foot thlck 1nterbeds.

Fine to medium grained,Apink feldsoathictsandstone Well sorted and

silioified. At least some of thls 11thology is partlally albltlzed
(see-chapter VI) but the extent of this alteratlon is unknown In

places thls unit contalns up to 20% buff, medium to coarse, well

sorted serlcltlc °andstone and mlnor, fine, dark red mlcaceous

sandstone (especially near the top of ‘the unit). The contact with the

- overlying unit X is gradational by interbedding over a few tens of _

" feet.



T

sandstone, very fine, silty, dark red,>micaceous sandstone and dénor /

.

Interbeddedlibufri,fine to medium grained, well sorted, subfeldspa ;//.

s

\ . R
lenses of sandy, buff weatherins dolomite and dolomite cemented sandf .~
} M . . /

stone: The rocks included. in this unit are described as folloWS: //.

f'i) Buff weathering, fine to medium, well sorted subfeldsp hic
. [ N
' sandstone: This. llthOlOgJ, which comprises most of thef unit,.

is pale green or pale pink when fresh di. to scricgte cement

‘and feldspar,respectively.

'_\\n,ii) Very fine, silty, dark. red micaceous ‘andstorc. This rock

varies from fine sandstone to silstone. The same as unit G.
iii) Sandy, buff weathering dolomite-to‘dolomite cemented sand-

stoner \This rock is composed of up to several tens of percent .

~

very fine to coarse qua“tz sand in compact dolomite with a -L
.few percent coarsely crystalline secondary dolomite. In many
i.places the -rock is somewhat\hematized and weathers rusty\browﬁ
.whereas it‘is buff.to_PnrpliShired‘when,fresh; This rock tyne
doccdrs_as 1enses generally less;thanj3ffeeththick in_roch typevt

ii avove. | | B |
v\ThlS map dnit has an‘unusually ¥igh radioactive background

and is coincident with several anomalies defined on the o

radiometric map of base line 1 (map 12). ,Contacts.are

13 .

' ‘gradauional and cross-beds and hematite laminge are’ absent

‘ Silic1f1ed 11ght‘pink to buff fine. and vell sortedkto coarse,

conglomeratlc andxooor‘ sorted sandstone ThlS rock/dgkt 1s variable i

-

" along strike. At the west end ‘'of base 1ine.1 lt»lS buff, medium grained

3

and well SOrted to coarse and moderately sorted Around 8+OOE the

\‘ .

unit becomes vervﬂcoarse, conglomeratic ‘and poorlj sorted With prominent



M.

r

cross—beddlng. Around 28+OOE the unit is flne to fledium, well sorted

of its exposure the unit agaln becomes coarser and more poorly sorted,

: Strlke of beddlng in this un1t frequently appears to deV1ate from the

lower contact (which is gradationl) ‘This is most likely due. to large

- Cross beds Wthh commonly cannot be recognized through llchen cover. '

Hematltc 1am1natlons are Sparse in thls unlt.

N .
Coarst, poorly °orted weaklj cemerted, SGTlClth sandstone with

‘POSSibie altered volcanic fragmentS' This sandstone weathers buff

-

‘ to brown and presents a rubbly outcrop due ‘to the’ ea31ly weathered

1mportant. ThlS rock contalns small blebs (up to a few mllllmeters)
of pale yellow—green serlclte that are probably altered remnants of ®

orlglnal volcanlc clasts. Thls,ls 1vdlcated by thelr 51m11ar1ty in
\ .

‘appearance to’ serlcltlzed volcanlc clasts 1n the sandstone of unlt N

" intersected by drall holes. Both contacts are abrupt and hematlte o

S tpm, 1Ty

lamina*tions are,absent. .

Very ﬁoarse, sericite-and chlorite-ceménted volcanic sandstone bearingg

!

.pumne 1vitc aqd;prehnite:' Poorly sorted,,coarse to very coarse,

/

sl1ghtly congldmeratlc,'angular to rounded, feldspathic sandstone

’ &

which is generally dark green when fresh but weathers red to reddlsh?

'brown | Near the edges of the un1t the rock commonly lacks chlormte

<

'and as a result is buff to greenlsh. Thls rock:contarns up to 507

altered volcanic rqck fragments as well as minor whlte sandstone,
d 51ltstone, granlte and chert fragments. The volcanlc fragments’pé
are angular and are generally granule “size although pebbles and'rare

cobble ex1st. The volcanlc fragments are altered to the follow1ng

-minerals: chlorlte, ser1c1te, prehnlte, pumpellylte, albite, opaques~

i

serlclte cement (up to 357) Locally secondary carbonate cement is "

71

~and pale pink * Here it beglns to resemble unit J. At the eastern end .



TS i g R e TN e s AR AT I M AETAYY | YT G TV T ey A

.
N

-1‘72\v
. ¥

N ' <.
and carbonate. The carbonate and chlorlte a*e paragenetlcally 1ast

and second last respectlvely The volcanlc clasts typically show

spherul1tic replacement by ch!orlte, prehnlte, pumpellylﬁe and

'alblte (plate 4f) whlle carbonate often pseudomorphs spherules._ Many
clasts appear deformed by compactlon. Alblte, chlorlte,prehnlte and
'; exten31ve dusty opaques occur in the matrlx of the sandstone as well

as clasts. The mlneral assemblage 1nd1cates metamorphlsm of the

\

‘»pumpellyite-prehnlte-quartz,fa01es. Wlthln several féet of the contact .
A ~ . .
of this unit the rock lacks chlorite,iand serlolte, often w1th a, ‘

>

spherulitic -texture (plate 4g), becomes the dominsnt alteration .

: product of volcanic'matefial.- The west end of the rock unit appears

to show a depositional contact-with unit:O that is géadational over'_'
several inchec The contact at the east end of the unit may also be

. depos1t10nal and s1m11ar. The volcanlc sandstone in whlch\only sericitep

galteratlon is presént is slmllar to unit M and these two unlts are
probably tlme stratlgraphlcdlly equlvalent. This, sandstone is a mlxture'
of very 1mmature volcanlc debins -and submature quartzo-feldspathlc

sand. ThlS 11thology lacks cross beds and hematlte lamlnatlons although
' 4

’hematlte qua"tz velnlets are- common. o

0. Silicified, fine. well—sorted. buff,to'white;'orthoouartzitic to-

subfeldspathic'sandstone; .This‘sandstOne'is massdve and lacks
.hematite laminations.- S 'f;.QHA

P.‘v'511101fled, coarse. plnk, hlghlv feldspathlc sandstone This unit

o is mass1ve and contalns abundant quartz veins. It is. exten51vely

-

albltlzed (up to 407 ) and the weak hematlzatlon of the repla01ve and L

interst;tlalzalblte produces the plnk COlor.» T S

@
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' subfeldspathlc. The finer fractlon generally predomlnates.

. hematlzatlon.

: units F, G, H, T and J»

e "."‘n}»“ ) .. . ‘ i ) W . . ' 73

‘Medium to coarse \falr to well sorted buff to reddlsh brown, ser1c1tmc
' sandstone viith 1oc l vcry fine, red, m1Caceous sandstone lenseS'
\ r

llthology Weathers buff to reddish brown but would likely Jbe green

The included lenses of very

This \ o

'when fresh o the‘serlclte-cement.
flne red mlcaceous sahdst%ne~are s1mrlar to unlt G IR A; .
.Slllc1fied flne to medlum, well sorted saﬁdstone and coarse to verx :'\

coarse, sligbtlx codglomeratlc, poorly sorted sandstone ThlS unlt

1s varlable over short dlotances from flne to med;um gralned and well’

K '\ & e

sorted sasttbne to'coarse td very coarse,'sllghtly conglomeratlc and
\ A .

poorly sonted sandstone., Both sandstone types are white to buff and

\- . .

R

. The framework constltutes 40 %jff
s .

Sandy, silty, red llthlc conglbmerate:
! .

~7~to 707_and is composed of granubes, pebbles and cobbles of quar€z1te, mv

7quartz, sandotone, 51lt tone) gr?nltlc Iocks, chert ( ) and myldnlte ( ).
. ’ - 2o, . .
iThe matrlx 1s 311ty to coarse, poorly sorted and is dark red due’ to

x .

The rock has a di rupted framework and 1s poorly

~sorted Large olasts are well rdunded

D1srupted and mlyed sandstone lltholog;es. This unit appears-to have

undergone eyte151ve soft SedlmenA deformaty
o . A . ' o
of °lump1ng. - Sands tone 11tholog11i are.disru ted and mixed in an

1rregu1ar fashlon on a scale -that varies from a few inches to a few
tens of feet (plate~ld).f The rock\types inwolved‘appear to be from -

. ‘ _
. , ‘ . o |
Plate 4d Ahows the blmodal ‘sorting’ and _ o w

angularlty of some of. the sandstone 1nd1cat1ve of m1x1ng of two
. . } . ) .

o e
Albltlzatlon of detrltal feldspar 1s ‘at least " .

component sands.

-‘flocally 1mportant and lg probably exten51ve. In the large.dlsrupted'

NG

"body around 61+OOE and 2+OO here:l a gradatlonal increase in

K - s
- P

F-J from east to west where 1t comprlses 90” of the unlt. Ny
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detholdﬁyQJ,first'appears asfinterbeds dp to:a few feet thick on the"'

)

) east. Thls 1nterbedding of llthology J with ligholbgy F is 81milar

l’q

to the interbeddlng of llthologies J and I farther west. T s, . zjqp‘

/4'

-comblned with the promlnent\oross-beddlng, suggests stratlgraphlc

equlvalence between un1t I and the upper part of unlt F. ;J.'

!
|
!

e e e I TN O
. ( AN . B ~ .
. . .; .

| Bre001ated and Intru51ve thhologles L e 5”f o L

K . 2 4

:Dolomltlzed red-brown, altlte svenlte- Thls is .8, narrow, medlum

N toe
gralned contlnuation of ha large syenlte dyke mapped on - base llne

”2, It is composed of hematite stalned, subhedral alblte whlch is S

.locally antlperthltlc and whlch has been largely (60%) replaoed by .

secondary-dolom;te, The maflcs are completely destroyed but were .

ALt

probably pjroxene, hornblende and blotlte; The texture 1svmed1um‘

- L3

¢

4 Stage-l bre001ated.sandstone:' See descrlptlon for un1t P base llne 2._

St;ge*? sandstonelbreooia' See descriptlon for un1t Q, base llne 2

r
~ [

for unit O base 11ne 2

"Bre001a w1th albltlzedz commlnuted matrlx predomlnant' See desermptlon

- Stage 3 breccia, extremelx varlable clasts in 511tstone matrdxa\ See

desorlptlon for unit R, base llne 2.

. whlte secondary dolomlte. ThlS dolomlte 1s abundant 1n stage 3 Aiay

Buff.weatherlng dolomlte: Compact, var:colored, lamlnated to thln ;;p;‘f‘;
. bedded dolomite. Slllceous lamlnae and thln velnlets are. commOn Wh118m
beddlng is often wavy and occas1onally rlpple marked. Locally the

. compact dolomlte has been,partlallj recrystalllzed to coarse qrystall%ﬁe

i

brecc1as and in one locatlon at the west:end of the base 11ne j e

fragments were deflnltely stromatolltlc of the laterally 11nked

B
L

hemlspher01d type. (plate 1, e, f)

oty

- . : B . b
! e

Tgralned hypidlomorphic granular."'i : T - : NI o

g
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: 5

'

Brecciated and sheared, -dark grey to black siltstone’ Almost all of

: the siltstone exposed on base line 1 (mostly at the west end) has’

been sheared to some extent as is ev1denced by a. shear follation. (
\ L

Where the 311tstone 1s not sheared 1t usually appears brecc1ated w1th

' small angular and defOImed clasts of s1ltstone din a siltstone matrix.

'This 1nternally bre001ated 511tstone grades 1nto stage 3 brec01a. . B

Locally the brecciated or. sheared srltstone contalns scattered )
rhombs, of seoondary dolomlte. Before brecc1at10n the dolomlte of

unlt Z vas 1nterbedded in thln bedded to. lamlnated dark grey 51ltstone.f

g 1“?

Such 1nterbeds are now often represented as zones of stage 3

brec01a in whlch most or all fragments are’ dolomlte. ‘ " ‘;

Quartz/mvlonite vein: These velns are predomlnantly of whlte, coarse S

R} '

crystalllne quartz whlch is locally drusy and commonly contalns

minor dlssemlnated pyrnte and chalcopyrlte whlch have. produced

~local limonite stainlng. In.places-the velns appear to have been sub-

' 1sequent1y mylonitiZed In other places angular mylonlte clastsi

;1'mylon1te 1ense5‘appear w1thout crystalllne quartz. Quartz veins

v

’ 'appear 1n quartz suggestlng pre—quartz mylonltlzatlon.. Locally“thin

Vo ’
[

. w1thout mylonlte are usually thin and are labelled separately on the -

_,..
» >

..‘;map ".‘ . K ‘ O / ; ‘ v 'l.‘ ) ,"

-

:f;The thin but promlnent quartz veln that subparallels the base 11ne at '

. about 4+OOS was’ not seen to ‘contain mylonlte but 1t may be - the westward

.

" extension of ‘the fault that forms the south contact of unit N.

The lack of mylonlte and apprec1able stratlgraphlc offset 1mp11es a

mlnlmum of mcvement west of 50+OOE

"Quartz veins commonly grade through q-Quartz veln stockwork into the

N
surroundlng sandstone and arbltrarlly such a sys tem contalnlng more

than SOJ quartz veining was mapped as a quartz vein.



\

\
\

3

The most‘prominent and largest veins are thosc coincident<hith ‘

.‘magor northeast faults._

small dlscontlnuous, steeply d;pplng quartz velns striking east- -

southeast.,

v

-

s

'In addition to these there are abundant,

» Stratigraphlc Correlatlons and General Comments on the Pase Lines 1 & 2 ‘

4

Geology Mags_

The lithologic‘describtionS'and map unii namegs used for thertwo base
w ! . A ' o

by the large number of map unlts and tbe many stratlgraphlc uncertalntles

Encountered.

'l line maps were set up‘independently of each other.

o

This was necessitated

N

Those rock unlto thought to be equlvalent between the two

-

 base 11ne geology maps (maps 8 & 10) are llsted in table 3

4

S

‘Rock Unit of Base‘Line 2

EquivaleA@ Unit of Base Line I

Nsbu‘oraoz.mwuom:»

%

E

1

\

Vo

oy

.

Lyre g

Table 3: Equivalent map uﬁltu from Lase llnes 1 an

A
c
D
E
P
z
U .
X
v
W
Y
4
o
d

21x

\.

\

This taole,bln tbe case of undlsturbeayoedlments, 1mp11es llthostratmgraphlc

\

v .

6

3

equlvalence\\ In the case of’ 1ntruslve aqd brecciated rock types llthologlcal

N,
N

81mllar1ty and petrooenetlc equlvalence lo aosumed.

llthologlc descrlptlono are usually not 1dent1cal.
The areas represented by the “two base line geoldgy maps have ander—

gone a long ‘and 1nvolved geologlc hlstor) in Aphebian tlme that 1ncluded

h.

'In elther case the

~

T N

subareal weatherlng, sed1men1at10n, metamorphlsm, magmatlum, diatreme

act1v1ty; a protraeied peglod of repeafcd faulting

r e

Lo

and metasomatism.

~

ey

=M

o
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The area of basé line 2 (map 8) g*p\\dominantly underlain by a thick
" sandstone succession which represents the lowermost several hundred feet
of the Hornby Channel Formation. These sandstones dip toward Vestor

SIS
.

Channel south-5outheast from near rertical to near horizontal. .Bedding

+dips are moderate to shallowixlthe central and northeast portions of the
o .

Vv

map area, but gradually steepen towards the southwest. This prism of

sandstone has beén intruded by several stocks and dyke ~like bodies oﬂ
.\\

bostonite whlch in all probability are interconnected Within several hundred

& 4, . . ) i

feet of thezpresent erosion surface. Subsequent to bostonite empla"emﬂnt

the area, as. welllas pcrtions of base line 1 and elsewhere along the
gimpson Islands fault system, was cut by irregular diatreme breccia ”pipes"
o and dykes.7 The intruSive history is discussed in chapter V. Figures )

!

7, 8 and 9 are geologic cross sections taxen normal to baseé: line 2

R

~and represent the range of’features enCountered on this base line.

lThe sections trqnsect four radioactive zones and data from the diamond

drilling of the radioactive zones-is incorporated although only'those -
. .\- . N . . . . \ . . . ) : .
holes lying in the planes of the sections are represented diagramatically.
The Hornby Channel'Formation underlying the area mapped along base .

’line 1 (map lO) is sedimsntolovically mich more complex than that of base

line 2.. Sandstoues on base line l were group°d .on the baSis of lithologic o

Similarity and as a result certain contrasting 1ithologies were mapped
separately although they anpear to be'stratIgraphically equivalent
whereas other separated outcrops ascribed to the same map ‘unit (such as

unit F) may belong to distinct stratigraphic levels.

N

The mapping of the base line l area ‘was primarily concerned With the
geology in the wedge betneen the Channel fault and the Simpson Islands
fault. Within the northeast apex of this fault block granitic basement

'-is/exposed surrounded by‘and in fault contact with Hornby Channel:Formation
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sandstone (map 15) Romeo Zake overlies the basal unconfonmity, a small .
: . el

_section of which is exposed at the northwest corner of the lake, - Towards

“have undergone rotatlonal dlsplacement with the northeasteru apex hav1ng;”

Y

of the dornby Channel Formatlon are exposed . The fault wedge seems to0

been upthrown whereas towards the southwest hlgher stratlgraphlc lerels
.

I
a

“withln the fault wedge are Juxtaposed with probaoly ldwer stratlgraphlc

- nOrth of the Channel fault are thought to be

stratlgraphlc level uncertain except to say that sandstoﬁes eXposéd*

levels across the Slhpson Islands fault A net s01ssors movement on this v

fault is 1mplied although thlS llkely took place “th

hlstory of repeated movement. North of the fault WEdge a maJOr splay from
</

the Channel fault complicates the structure maklng Interpretatlons of

e

thln,the IOWer lOOO feet

,. .
a . oo M

8 A ' 3

_of the HOrnbj Channel Fonmatlon. S // e IR E {

»>

The Hornby Channel Formatioa sandstonés wzthln the . base line 1 fault N

fold axes to p“odace steep to very steep dips in the northeastern part

| dips at 30 SOuthwest'within_the fault wedge. 7,

‘of the wedge.> Towards the southwest, structural eformatlon becomes

less severe and a moderately south to south—so

"succession'ls present. As prev1ously dlscus ed \chapter ll) foldlng is ‘;?

thought to have been related. to movement on. the boundlng faults and

’prcbably took place before complete llthificatlon of the sedlments.

it is hlghly unllkely that the underlylng Archean crystalllne rocks j,

A

-were 1nvolved in the folds observed in the overlylng sedlments. The -, i

At

-

'unconformlty wa's llkely a hormzon of decollement and probably dlps at

a 1ow angle southwest under the sandstone. The structural cross sectlon

normal to base llne 1 preSented 1n flgure 12 sdggests a depth to ba;ement

<
-
“

T R o ) E . '-_-"

Voo o K Sy s

' - C .
. A - J

v‘the southwest of the fault wedge generally hlgher stratlgraphic levelg‘ ~

wedge have been folded aoout steeply west—sou hwsst plunglng . Y ¥

81’

N,

- .at 60 + OOE of 1400 feet which 1ndlcates the basal unconformlty probably A \~:f:.
! . . ool e



»
.

The sandstones‘of‘base line 1 compose a rather complek and 1oca11y

‘highly variable stratlgraphic section comprlsing approxlmately the 1ower

1700 feet of the Hornby Channel Formation. The geology within the area

is straight forvard except for the outcrop of volecanic sandstone (unlt N)

and the area 1mmed1ately surrou%dlng thls o&tcrop.. Thls area presents

‘a severe structural and stratlgrapulc problem Whlbh has not been adequatelv

resolved. Factors thougnt to be 1mportant in the geq$3glcal 1nterpretat10n
of thlo area are listed below -
a){)Unit N (voICanic sandetone) eppeafs to béve‘been folded into a‘.
" basin-like confivguration with gentle di\iﬁﬁstowards the southwast
" aad steep dlps to tne northeaat “jw» »
b) Both the ,northwest and southeast flanks 6f unit N are bounded by -
Ifaults. | | |
e) 'Unit M is tbpught to be equivaleﬁt to pnit N and as sech may

define the time stratigraphic -level of the two 'units.

1 . |
a) Units N énd M are local in extent and do not.occur elsewhere in

the thesis area. - : N e : : o

_e) Unit N appeere to overiie 8 loWef stratigraphic level at its
northeast end.doﬁperedato'its'southwost:end. S i . a
_f) Severe oedlmentary defovmatlon, probably due to slumplng, is
”ev1denced by.git T Jblch occufs in CWJ placeg, both of whlch are'
marg1na1 to urit W anc wnlch themselves appear to oc*upy dlffereet
";stratlgraphlc le els.
. ) .
.g) Unlt‘E west of éone 5 appears similar to<unit H<Whi1evtheb
trénsition zone between uﬁits.H and'I is'eimilér_to‘the transition .

zone between units F and.T west.of zone 5.

‘of zone 5, unit KAdireotly'errlies unit P whereas
SN T ) a

h) Southw
\ st‘unite'I gnd J underly unit ¥ and overlie unit-H



which is the possible eguiﬁalent.of'the'upper part o% unit F.
If\this.apparcnt ambiguity wereito be erplained by lateral
facies ‘variation the area of pinching out of- unlts I and U
is occupied b) a large: probable "slump" structure (unit T) )
"whlch involves llthologles similar to I and J as well as othgrs.
Immedlately to the west of this "slump" structure unlts I and J.
definitely undergo lntexnal lateral varlatlon. |
i) Units X and.O imﬁ=diateh£> t of un1t N present ‘a partlcularly
difflcult problem'both structurally and stratlgraphlcally ~ The
problem is aggravated by ill’ defined contacts &nd the map in this
‘n\area ghould be considered somew1at generallzad Unlt'k here 'is

not thought to be.the stratigraphic equivalent of unit ¥ elsewhere

and 1ts presence may be due to rapld lateral’ facies varlatlon.
Unlt 0 4in this area is also probably not stratlgra“hlcally -
ke A

equlvalent to unit 0 elsewhere. :

-« Given the above observations one - could speculata that the dlstrlbutlon

of the ;olcanlc’sandstone, unit Y and surrqundlng rock’ types is due to
rapld lateral fa01eu varlatlon, sedlmentary slumplng, partial” dlscordance

of unit N as a channel fill feature and subsequent foldlng and falltlng..

A

\
Y

- It 1s-worth nothing that the associated sedlmentary processes ‘invoked are_

S

compatible; i.e. they might be expected to occur together.

;; Flgures:lo and 11 present schematic;ipalinspastic, stratigraphic

reconstructions from base line 1 made on the basis of relations seen 5

\

north and weot of zone 5 in the case ‘of flgure lO and north of zone 5 and

southwest of unlt N in the case of frgure ll.- Thus the stratlgraphlc

13

.section at the right hand edge of both dlagrams is the Same, In flgure

©

10 'if one were to view progress1vely farther avay at right angfés to

on

N

_.the plane of the section, unlts 1 and J would_appear\between unlts X

n Y . ’ EIS



84

siun 301 4oy pusba| doyy £Bojosg | ouiq 9sog @ag
. ' . Xé* | = uolDIaBEOXR |Do1IaA

(* x01ddp) 199)02¢= ..._uc: 13|Dds |D214ua A
(*x0iddo) 4933 o/ 1= youly :a|ods |pjuozioy
- ) ‘ . | 3u!q 8spg jo uoiyiog Ulayso]
~ wodnysuedey o1ydoibioyc. d14sndsutjod 3130wayog

-~ .

0T 8anbty

-_— - e . SUOISPUPS pexTw 2 w.um:u-«n

a

o . SUOIBPURE BUT). ‘snOSOTTTE
’ : OSUOISPURE DYISRISTURI[OA ‘DTITIOTYD -
- . Lo OUOINPUYS DTISF[OTUNDTOA ‘DY310T10g
- : . SUCIRpUYS BUTF

03 oyIvrowoTbucd ¥ esavos ‘snooay1ye
R - #3TUOTOP T PUOISPUNS |
STOBOED YW ‘par 'eUr) A1aA 'oudispues
. 330Qq ‘wnypew o3 Puv; popriqiojuy

. SUOISpUTE DYYIRdEpPTO; ' yuTy

. LuoIspurs
— o e e . e oo 91aviowo16Lod’ snodaytys ‘paprpeqssor)
. . . . u:«vven-no.uu buyxoey vuojspuvs
o13vIoworbu0d ‘273101109 ‘snoosyiyg
: duoTSpurs auyj K1aa ‘pay
o . " suoaspues
OFIRIBWOTHUOD. DF3IT21I08 ‘BN0DIY §§
Suolspues orqqad e3jueib‘oy3yoraong
. . s31zjrenboyizo ouyy

E 4ifrobasoorey

Jusweseq ‘eeyoud o3juwib-y pyguwig

S XxOw

nx

CUOMA O

-

- o . aNaoE1

'

-




s

LR L

e

e

. ISY3HLYON ISv3 .

$11Un 3204 104 pusba| dow ABojos ey | ®urq esog vag -
- -+ (*xo0uddo) jasy 0zE= Youl | :3)03s [poyysap
(*x01ddo) yeay G¥e= yout | 189|025 |DjUOZIION"

‘ . [ 8ur] 9s0g 4o suoiiog s34ua) puo ysog
co.:u:tfouomuiqu._m:.otmu:moamc:om u:o.EoLom

: 3 © '{T.eanbrg

POUCISPUNS paxTw 9 Pe3idnasta
dut3spues ouyy ‘snooatrys
Tuedroa ‘oy3vs0(Yd
JURI1PA ‘213157109
PUOIspURS Buyy
vOd -‘snosatyyg
#3I1woTop- 3 SUOIBpURSE

SNOMIYITW. ‘par ‘sury K:iaa
#inq ‘wnypad 03 suT) poppaqiejur
SUOISPUTE dTyIRdepTa) T yuty

suo3spivg EART LS E]

03 213IvIMOTBLU0D § a5y

271010150 810831118 ‘pappagssoss
2033 Buyxowy QyIJipues
dyIvzouotbuno ‘DrIyatraw ‘snagotygg,

-eudIvpues g Axua ‘poy
Qj3erouotbucod ‘avitavses ‘énoeayryys
suolIspues w1qgad 3jue1horiyot130g
. 31232vaboyito auypy

euoseq ‘wejub 03jueid 3 23fuvig



86

9IS 93UOT AR-33TWN] N
#OUSIPUYE paxYw 9 ‘peidniwyg
SUOISPUPE DTISNTITUPITOA ‘DYATIOND .
S3TWOIOP ¥ sUOISPURSE .7
l:oauu«l.vc.-.!.: >u0>,..=0u-v:-

¥

330q ‘enypat 03 auy; papppqrajuy

duoIspuvs aul; AIvA ‘pay “ —
* suoispues
913vIMmoTbucd ‘Dr3yoTieS ‘Bn03317118 4 .
SUO3IsSpuEe P1qqad ajtuwib ‘diayov19g 3 . .
- . aN3oTT e . 5 N
o ’ p - e . X 3
‘\1 i . it e . T e - l/ Ce .
"
L 4

35
9
L

puaba| sy doy ABojosg) | Buiq esog eag
- + uolpIaBBoXa |Dd1IeA SU 4985 ULT o yous. | 9|p5g ‘ ‘ o .
300+09 40 | dui7 850g 0} |BUION UOIID3C $5047 oppowaysg ‘71 Sanbt1g .



|
1 .
and F as part of é lateral facies-variation. Thus the left hand s1de of
flgure ll represents what ‘one might see some dlstance behind the left hand-
side of flgure lO The cross sectlon normal to base llne 1 presented in
.figure 12 assumes that the stratlgraphlc sections in flgures lO and 11
‘are essentlally correct. _____
» The general stratlgraphy of the two base llnegmaps and its paleogeo—

‘graphic 31gn1flcance will be discussed in chapter Iv. ‘ . .

Geology of Zone. 1

Map 12 11hzstrates the detalled geology of the zone 1 area located on
base llne 2 (see map 8 for. locatlon) ThlS zone is the most geologlcally ,
‘complex of the eleven radloactlve zones encompassed in the thes1s area
.and illustrates several'important field relatlonshlps. o T 7‘“

.The unbrec01ated dark grey 511tstone in the southwest‘s;de of the'
,amea is nowhere seen to contact dlrectly w1th elther Hornbj Channel
Formatlon sandstones. or bostonlte. Instead a zone: of brecclated s1lstone
. or s1ltstone rach breccia everywhere separates the undeformed s1ltstone |
from undeformed sandstone or bostonlte. A portlon of the southwest
contact of the massive bostonite stock is marked‘by a brecc1a 1n.wnlch
bostonlte clasts up to a few feet across occur W1th1n brecc1ated s11tstone.
The close pattern of dolomlte fllled fractures typlcal of the zone l
"bostonlte (plate 3a) is also seen in the bostonlte clasts 1ndlcat1ng
. that fracturlng predated brec01at10n._ 1t appears as‘1f the competant
sandstone and bostonlte llthologles were bre001ated an& fragments
.‘-mlxed w1th brecc1ated 511tstone over 1rregular areas and - alongucontacts

A

‘w1th s1ltstone, all of Wthh appear d1scordant and 1ntru31ve. The large‘

sandstone outcrop (unlt B) on which . plts A, B C anhd P are located 1s

"llkely a Slngle, isolated, bre001a fragment

87
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Zone 5 Geology

a

' Zone 5, within the base line 1 map area, is the most interesting of

~ the elevenaradioactive-ZOnes defined:in the thesis area. - Mineralization

Within'this zone is"of hlgher graie than the other zones. As a result

a detalled radlometrlc orlentatlon survey was Qonducted over zone; five.

' The geolog) map of zone 5 (map 13) was made prlmarlly for correlatlon

" Romep Take Area Geology

LA

W1th,the radlometrzc map (map 14) and as such will.be discussed'in chapter

va. . v . . . ‘ R ‘ . <‘ P

o

The geology of the northeastern apex of the fault ‘block mapped along

. base llne 1 is presented in 1 map 15 at .a scale of one thousand feet to

the 1nch.- The area of 1nterest lles between the Channel fault and the

.Slmpson Islands fault near thelr p01nt ofJunctlon 3000 feet northeast of

the northeast end of base line 1. Granltlc basement rocks underlle a

trlangular area in the apex of this wedge shaped fault block. AS'discussed

- prev1ously, the unconformlty be eath the Hornby Channel Formatlon,

" . between the Channel fault and‘t e Slmpson Islands fault, pr&bably dlps o

-

about 30 southWest. “The unconformlty and underlylng paleoregollth

"
4

\c01nclde w1th a pronounced topographlc depres51on occupled by’ Romeo Lake

due tp the eros1onally recessive character of the paleoregollth

Y

The,granrtlc basement rocks exposed in the fault block northeast of

Romeo Lake are cut by two dlscontlnuous, northeast strlklng, diabase dykes.f

e

, probably predate.

-(,\.

These dykes 4o not 1ntrude the Hornby Channel Formatlon whlch they

Y

A thin dyke and seieral small patches of albite syenite also intrude ”

'the granitic rocks"immediately nqrtheast ovaOmeo‘lake;' ThlS dyke is an

exten51on of the major alblte syenlte dyke whlch outcrops north of base

llne 2. Northeast of Romeo naxe, the present eros1on surface seem§ to

®
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be very close to the upper level of intru31on of the syenite dyke as

ev1denced by thinness and discontinuity of the intrusive bodies. Here-:

\the dyke is composed predominantly of albite (An2 5) which occurs as”

3

random, broad laths or: rectangles 1 to 3 mm across, some of which are‘b

-weakly antiperthitic. The 1ntru51ve is strongly altered and contalns"up‘

\

to several tens.of percent-secondary carbonate and a little sericite.

. \

'”Pramary pyroxene and biotite have been completely altered but are re-
:cognizable as pseudomorphs of chlorite and carbonate.. Primary magnetite

‘or-ilmenite has'been pseudomorphed by leucoxene. Like both the syenite

C L o R . : : b ~
and bostonite mapped on base line 2, the syenite here contains a few to

\n

91

several percent apatite'as euhedral crystals up to 1x0.3 mw, The northeast.

- S . T ) A
. end of this syenite dyke ends against the Channel fault which is marked -

- i .
by a large quartz vein containing fragments of syenlte.

Both the- Channel fault and Simpson Islands fault are marked by large

white quartz veins Wthh are generally wider (up to 50 feet) near the

Junction 6f the two faults. The.vein on’ the Simpson‘lslands fault contains
_granlte fragments and the adJacent sandstone has- been veined by a quartz

stockwork. Locally the quartz 1s‘mineralized with disseminated chalcopyrite :

which has partially weathered to malachite -and azuxate. -A'narrow, poSt~ o

'quartz mylonite band occurs’'in this .vein on or near its north 51de. The

vquartz vein 001nc1dent w1th the Channel fault contains sandstone fragments“

L)

and. in some places is also marked by mylonite. At one place a fault
breCCia composed of angular mylonlte porphyroclasts 1n a hematitic matrix
occurs on the Channel fault These features indicate repeated movements
on the faults involv1.g cons1derable dilation, mylonltization and brec01a-

tion; These faults vere: active after 1ntrus1on of the ‘syenite dyke.

-
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Geology of Sig Peninsula and Yorth of Cllffed Straits °

i

The geology of Sig Peninsula and immediately north of Cliffed Straits

. 1s presented in map 16, The area 1ies along the Slmpson Island fault and
extends from 3500 feet to 27000 feet northeast of the northeast end of
base .line 1. The map of the Romeo Lake Area dlscussed in the previous

) sectlon prov1des the geology of the area between base llne 1 and Slg
Pen;nsula and thus ad301ns map 15 on the southwest 31de." \

Beddlng in the Hornby Channel Formatlon sandstones and conglomeratlc
‘ sandstones wnlch Outcrop on Sig Penlnsula and the small 1s1and 1mmed1ate1y

A

northeast is nearly horizontal: ta/shallowlv dlpplng except locally

\ \

adgacent the Simpson Islands faﬁlt. The sandstones north of thls fault o N
- on Slg Penlnsula represent thé basal Hornby Channel\¥ormat10n and overlle
h1ghl3 altered granltlc péleoregollth The basal fine orthoquart21te unlt
descrlbed for tha base llne 2 area is represented here but is dlscontlnuous
and 1ens01da1 w1th a’maxlmum thickness of about 60 feet Thls 11thology '
locally dlsplays beddlng one to three feet thick;and rare assymetr1cal

‘; ripple marks.. Overlylng the basal orthoquartzlte is serlcltlc sandstone,

: agaln s1m11ar to the base llne 2 area. South of the Slmpson Islands fault

—

the stratlgraphlc pos1t10n of’the sandstone is uncertaln but llkely does

' --not 1nclude the lower couple of hundred feet of the Formatlon.' Whlte,

s11101f1ed sandstone mapped along the Slmpson Islands fault 1s the result

- of secondary 511101flcat10n related to the Tault and is not eqdlvalent to

the basal orthoquartthe.

The Simpson Islands fault throughout the map area, is characterlzed

. by quartz velnlng, mylonlte and s11101f1cat10n of adJacent sandstone.
The quartz veins and mylonlte usually oontaln a trace to minor dlssemlnated

pyrlte and chalcopyrlte. Locally sandstone adJacent the fadlt contalns '

s1mliar mlnerallzatlon.' The basal sandstones in: one area on the north S A
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side of Sig Peninsula contain up to 5% copper minerals (chalcopyrite,

"bornlte, chalc001te, malachlte and azurlte) both éb disseminated

“x

1nterst1tlal gralns and coatlng cracku and beddlng planes. "Mineralized B ;o

'sandstone is exposed over an area of about lOO by 50 feet with an average

‘“content of less than ZZ copper oulphides.~ The minerallzatlon 1s probably
hydrothermal and related to faults and the syenltlc dyke whlch was llkely
intruded a- shor? distance below the present mineralized expogare.a

The‘disconbinuoqs syenltic dyke mapped ;n the,area-;epresentsltne
norfhgaetetn,end of the major dyKe descrlbed for the nase 1ine‘2 area.
Spciadlctbutcrons cf lhis dyke may-extend alsnort distance northeast of

the map area but 8 major extens1on in that dlrection is not expected

By analogy to the baSe<l1ne 2. and Romeo Lake areas (from whlch thln

2
“CthﬂS of the dyke have been examlned), the intrusions appear to .be "~ ’

: melanocratic albite syenite. Ghlorltlzed maf;cs eonstltute up to 40% .;%
-of the rock and blOtlte was - found only in a three foot tthk marglnal -
-

pnase of;the dyke preseqt in -one outcrop néar the center of the map o
area. 'Elsewhere a’sdlkide-rich .fine”grained grey, altered marglnal

phaee a few feet thick vias seen on the nortn Slde of the d ke in a few

p laces. . Mlnor amounts of pyrlte‘and chalcopyrite are 1ocally present

in the dyke,'especially'the north marginal phase, and at cne location a

very thin pitchblende veinlet was exposed in phe dyke by an old rock L

.o

french - T ' a l
The sporadlc occurrence -of bodles of the syenitic dyke, some as small et
as a couple of feet across, 1ndlcates the dyke in this area.is exposed L

extremely close to its upper level of 1ntru31on and is probably more ‘ '; .

contlnuous a snort dlstance below the present eros1on surface. Abundant
) 1
A_secondary carbonate velnlng is aso001ated with the 1ntru3101s and adgacent

0 N P

'w;oek*1nd1cat1ng that carbonatlzatlon of rocks betwcen separate og@crops . /2/
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“of syenlte is probably related to. underlylng intrusive materlal. The _

>

carooaéme veins appear in hand sample to be dolomlte and 31der1te and

commonly contain mlnor pyrlte and chalcopyrlte. There appears to have

’ been some localllzed cataclaols of the syenitic dyke by movement oa the

P

Slmpson Islaqu fanlt. : T : [ C . . N

North of Cllffed Stralts a large crescentlc breccia ”plpe" is present
- [ .

adgacent the Slmpson Islands Pault. This. bre001a "pipe" cuts Hornby

v

Channel Formatlon sands tones bat lo*ally contalns up to 807% angular Ag

granltlc clasts from the anderlylng ba;emeqt rocks as well as abuzdant -

ki .

95

to predomlnant sandstone fragmeats. Rare clasts resembllng the dolomitlzed’

' banded mlcrobrec01a descrlbed for base 11ne 2 ocqyr in the plpe as well

-t

\

t

as rane fragmeqts of 311tstone and what appears to be basalti. Except

for Qragment composition the.breccias are'similar to the stage 3 breccia - -
with dolomiiized comminuted matrix mapped oh‘base line 2. In one location
fragmeats of syenite oceur in bre001a adgacent an outcrop of the s&enite

L)

dyke thus agala establlsnlng the post dyke aég of the"dia reme act1v1tj.‘

Sandstone adJa"eot the breccxa "plpe" 1s wea&ly brecc1ated (equlvalent tob

N

stage 1 brecc1ated sandstone of base llne 2) e. thln unlt of sandstone

on the southwes 31de of the brecc1a "pipe" probabl is the basal ortho- -
y

e

o

quartzlte of. the uomby Channel Format10n.<

> N o

T Geologv of Ped “en’ﬁSula ; - : ) AR 1 v

<

3

Ped Penlnsula is located on tne north 51de of Preble Island adJacent '-

o

. to the Preble fault (map 7) Altbough not dealt w1th 1n detall, certaln

aspects of the glology are’ descr1bed as the area contains two radloactlve

zones (9 and lO) and due to deformatlonal features adJacent the Preble

‘fault.
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v

Ped Peninsula. is - underlaln by sandutones of the Hornby Channel

¥

Formatlon. In general, strike subparallels the Preble fault and dip is

gentle to horlzontal w1th oome minor undulatory warplng towards the qorth— T

east. Locally dip may be moderately steep in proximity to the Preble

fault but ma331venesa of the sandstone near the fault makes. beddlng ’

_oraentatlons unrellable and dlffleult to obtaln. The-stratigraphic

'well deflned mylbnlte bands up to a couple of feet thiek are commonly

‘position within the Hornby Channel Formation of -the saadstones on Ped
Peninsula is’uncerfain but the lowsr few nundred feet of the formation
are probably not represented. Cos o

'Generally adjacent to and extendihg as much as several hundred feet

from the overburden covered Preble_faﬁlt, the sandstone shows abunda:.

evidence'df strong'cataclastic deformation. -Thi% beltTcontains nume rous

large lenses ofimylonite, cataclasite and breccia attaining maximum

dimensioas of 1400 x 150 feet. In addition to thesé lensoid bodies, "

v

‘present. These lenses and ba:xdG are orlented parallel aqd subparallel

- to the Preble Pault The cataclastlc rocks are varlable in color and

r .

:%Qu’

are commonly pyrltlc and chlorltlc. . ' .

The 1mmed§ate ‘srea of -zone 10 1s 1ncluded in- the belt of cataclastlcally

defuwmed rocks and is the only area w1th1n the belt Wthh was examlwed
ClOuCly. A thlck'bend of mylonitic To3k 1s,present between.zone 10 and

the Preble faulf whilehthenimmediate area of zone 10 is transacted o}

mylonlte bands which are near parallel %o the Preble fault.‘VThree lenses

of chlorltlc, cataclastlc brec01a occur-in the zone 10 area as well as two

4

. lenses of brecciatedkéandstone in which abundant aphanitie\g?nk veining'

may be albitic or cétaclasffc; The largest of these’lenses s"170”byw

30 feet and all vae-lenseé occur together within an drea-of 300 by 60



\

'.northwe st str1k1ng 51nstral faults whlch they parallel

orthogonal ‘'sets. Joints of the most promlnent set strike between 30

feet,' The" 1ong axis of this area as well’ as the long ‘axes of the 1nd1v1-'_

dual 1enses subparallel the Preble fault
The 1mmed1ate area of Aone 9 is underlaln by flat= lylng, nearly

undlsturbed sandstone . and oonglomeratic sandstone typical\of,the Hornby

A . . . By

"Channe), Formation. Quartz,veinsland occasional thin mylonitic shears. .

transéct the sandstone with a preferred northeast strike. Iocally the
sandstone is 3111c1f1ed adJacent such shears

The strlke of steeply dipping 301nts measured on zone 9 define two

\

and 50 wherea: JOlnts of the less promlnent set strike between 120° and

140°. Two, orthogonal steeply dlpplng JOlnt sets deflned on zone 10

are 81m11ar out a21muths of str;ke are somewhat greater at 40 to 70

v

and 150 to-l65.. As the strike Of‘the Preble fault is 50 the two

JOlnt sets ‘of zones 9 and lO are Q%b parallel and sub normal to the’ Preble

' faulf As the strlke of the mylonlte bands parallels the northeast

o strlklng 301nts and quartz \elns it seems’ reasgnable to 1nfer that the

northeast striklng JOlnts‘orlglnated as shear JOlnts cogenerlc w1th the
I&eble fault. The second JOlnt set has an orlentatlon 1ncons1stent :
w1th either corJugate shears or tens1onal JOlnts related to dextral

shear on the Preble fault and was probably gener ted by an unrelated

.,vstress fleld 'lhlS set was most llkely formed at the tlme of the youncer

.(

tlonal features found. adJacent the Preble fault on

1

Ped Penlnsula app ar to have been generated “by cataolastlc deformatlon

The major defo

. during transcurrent movement along the_Preble fault. This style of

K

.‘defonnation is inconsistenf Withhthe'later normal’movemenps ofhthe

YcDonald system “faults. " An overburden covered, 1inear, topographic:
: ' : . . o ) e ) - . -

97T



low just south of theferosionally resistant, cataclastically deformed’
rocks describedAabove likely COincides-with the plane of normal .movement

which transected or. paralleled the older zone of deformatlon produced

by contlnued transcurreat movement

. "
. . .

‘No dlatreme pipes similar to those of the Simpson Islands™ fault

system were found on Ped Penlnsula although Relnhardt (1972) descrlbed

such bre001as further southwest along the Preble fault system. Perhaps.{t_

the bre001ated sandstone lenses w1th plnk aphanlte ve1n1ng ‘described for

zone 10 represent an 1n01p1ent stage of breccla plpe fonmatlon. Near

the northeast end of Ped Penlnsula an ass1stant located a >mall stock of

reddish aphanlte about 500 feet from the Preble faalt. A hand sample of

this rock closely resembled the bostonlte of the base 11ne 2 area
except that it lacked a megascoplcally v181ble tra"h01dal texture.

‘Slmllar, pOoSlb1J 1genous, rocks were. descrlbed by Reinhardt (1972)
. -
to. the southwest assoc1ated w1th brecc1as ' .

'



dﬁA?TER,‘IV- | - .
| STRATIGRAPHY OF THE TIORNBY CHANNEL FORMATION
l\ »Introduetion | |
~ The. Hernby Channel.iormatlon is found uhroughout the south side of
the: Ea t Arm of Great Slave Lake Thls basal formatlon of the Grea§/§lafe U
Supergrodp pnconformably overlles_Archean.plutonic and high grade Hf |
) metamemphic,rocks and the Lower'Aphebian Wilsed Island Group. Hoffman

L'e

(1968) concluded that the Hornby Channel Formaulon exposed on Unlon

\

Island unconformably owerlles the Unlon Island Group but the exldenue
‘is equ1voca1
Tbrougnout the nast Arm the Hornby Channel ’OImation(is'composed

almoot entlrelb ‘of coarse apd conglo eratlc subarkose. This submature

to matuve sandstone is charait'razed by festoor crossbed° wnich indicate

uﬁidirectioaal sedlment trans, rt down tbe axls of the Fa t Axm fzom.

nortnea:t to southwest (flgwre 13) The fonnatlon attains. ity maxiniim j‘

o‘ -

thlckness at the southwest'end of the East Arm, in the the81u avea,
where J,OOO to 5 009 feet are prese“ved and the top of the Iormutloa is

not expoued. Towards the northeaot the fonnaulon thlns to 740 ¢eet at
» ,

_the type aectlod 75 mlles from the thesis area e“d perhaps 150 feat at : A
the nortneast eﬁd of the ant Arm 135 miles from the thes1s area \hoffman lﬁﬂg) :
The *ormatlon becomes flner gralled towards the northeast ahd _1n ’
. the tvpe sectlon at Lac Duhanel, is characterlzcd bJ thln beds of pebbT
coarse sand tone - separated by partlng of shale and‘31ltstone. MOst bcds
in the t;pe seotlon contaln festoou crossbedd¢1g and rlpple marked tops

-ave common. In contrast, the‘formation'in the thesis'area is much'mOIe

.

o

”extensiveiv conglomeratic, laﬂks st ale and silt Stone parflqgo and is’ almost ‘
) completﬁlf Festoon crooubedded wmthouu contlnuous bedding planes.;

. Hoffuan \1903) concluded Mihe 'do tqntlal thlckness; uniform‘litholbgy,

99
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FiG.13. Palcocurrcnt rose dmgrams of crossbeddin
Channel Formation; D = Dubame! Formation: K = Kluziai Formation; and A =
- First numeral is the number of .sampling locauons second numcral is thc numbc

. diagrams are total from all localnons From Hoffman (1968)

ublqultous festoon crossbeddlng, presence of mudcracks, and the textura
ture but mlneraloglcally submafure nature of the formatlon 1nd10ate a

_non—mar;ne_orlgln. The aboence of flnlng—upward alluv1al cycles, the

'abundance ofgeonglomera+lc sandstOne, the thln lentlcular oeddlng, the

gin. s1ndsloncs of |hc first depositional stage *H = Hornby
Akaitcho River” lorm'mon
T of measurements. Large rose

100

lly

absence of channel flll depos1ts and the unlformlty of crossbed or1entat10n.

-.suggest depos1t10n from bralded rather than meanderdng rlvers "

-

As p01nted out by Hoffman (1969), the 'Hornby Channel Formatlon is.

undoubtedly dlachronous and transgressed from southwest to northeast.

'n:

The sands and gravels were largely derlved from theé Archean crystalllne '

rocks of the Slave craton on whlch they w%re dep051ted
. . L,
Base of the Hornby Channel Formatlon
Outslde the Thesls Area

o

The rock thes wnlch comprase the basal beds of the Hornby Channel

Formatlon vary from place to place, a fact whlch hau led to erroneous

COHClUulOHo in. the llterature regardlng the geolog3 of the Slmpson Islahnds

AI‘C&.

Kl

Inftne”type‘sectionkat Lac Duhamel, the Archean basement-ls ‘overlain
3 . > ' . . . .

\

v
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by 4 feet of cOnglomerate w1th a maximum clast size of O 5 feet. Clasts
. are predomlnantly quartz W1th minor feldspar and granlte pegmatlte.

Sandstones and conglomeratic sandstones typlcal of the: formatlon occur

-~

above the basal conglomerate.

The only other exposure of the sub- Hornby ‘Chaanel Pormatlon uncon--

:formlty reported in the llterature o0curs on a-small‘lsland\ln Tnconnu-
. . i . i )
Channel“ south of Wilson*Island 'This iSland,'referred to as Contact

Island in this report, is located about 12 mlles west of the northwest

T corner of the thesis.area and is shdwn on map 6. Here, altered granltlc
. . L .
'rock is overlaln by 5 feet of. medlum gralned hematltlc, quartz sandstone

Ay

. followed by 40 feet of stromatolltlc dolomlte. Between thls dolom:Lte"~

unit and the Hornby Channel Formatlon sandstones, 20 feet of sectlon are
'covered by overburden. A detalled descrlptlon of the oontaot Island

sectlon is 1ncluded in appendlx 1, The dolomite and’ overlylng sandstone-'

oo

beds appea“ onformable and both Hoffman (1968) and - Relnhardt (1969b)
concluded that the dolomlte unlt comprlses the base of the Hornby Channel

Formatlon. The: writer avrees that this 1nterpretat10n is probably correct,:

although 1t is by no means proven.

Hoffman (1968) and ?elnhardt (l969b and 1972) correlated the basal
: }

dolomlte unit on Contact Island with 81ltstone and dolomlte exposed along
Vestor Channel in the tlesis area and thus they both concluded that a unlt

of dolomlte and slltstone compr1ses the basal beds of the Hofnby Channel

[l
~ .

Formatlon in the. olmpson Islands area. ThlS conclusion appears erroneous,

L I} o o
- as several'examples_oﬂ Hornby,Channel Formation sandstones which-directly *

.overlie»granitic'basement'rocks have been documented‘as little as-200'

. feet from major exPosures of dolomite and siltstone. The s1ltbtone and

dolomlte exoooed along Vestor Channel are bellevcd to belong to another
formatlon whlch is poss;bly<younger'than the Hornby Channel.Formation,

.
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as dlscusoed in chapter V. Reinhardt (1972)‘siﬁ{1arly considered &"unit

s

‘of dolomlte, 31ltstone, quart21te and volcanlc\rockeexp6:ed in a narrow(\y o

fault block along’ Preble Fhannel at the soﬁ%hwest corner of the thesis
a{ea to comprloe “the basal beds of the Hornby Channel Formatlon. This -
‘is con51dered unllkely aqd the rocks in que;tlon are thought to probably

e \ _
belong to the Nllson~Island Grcup, as dlscussed in chapter 3.

i,

~

Sub Hornby Channel Formation Unconformlty
" in the Theols Area

. ~ . .

The unconformify which separateslthe ArChean_caeemenf_frod the:over~A
lying H?{hby Channeltixmetipn on‘éocth.s;méson.Ieland’is.the iargest
'sé££;pn of the d%ccnfcrmity'preserqu in3the*weétern EeSf Afm; It cannot
be_eeen'to octcrcp_aqywhere on-Scutn Simpscn‘Islacd due te itseerbsichally
fecessive chefacte¥; Small séctions'of tﬁe-uhccnfo:mify'are expoeea |

: cefween fauicsfof‘the'simﬁson'Iélandé;system“along bhebnortHWQeteejde
"‘:of the main Hornby Chaneel Formatlon outcrop area._'Fquf-knowh exposures
'1n the theS1c arda atve llsted below: ' ‘ |

| .fl) West end‘of base_llceHZ'(map 8)
2) Base line 2, 5e4c)ow,. 24 60N (map 8) |
;{3)-W95t side of Romeo-Lake‘(map‘lo)
4).Soufﬁ ehcreeof Sié.Bay‘(map 16) .

Ihvedaiticneto tﬁesegeiﬁcsuree,'fhe:unconformity wee.;nterSected in{
'drill'core.on:éoné‘7 (map 8).' In all-five locations, a*casel, eilicified
‘fine orthoquart21te OVerlles extremely ‘altered granlclc and gnelss1c rock.
in: whlch all the matlcs and mach or all of the feld par have been replaced
eby pale green serlcite (plate 4, a, b) On surfdce, this altered granltlc
;and gnelsglc rock preuenxu an extremely weathered and crumbly aspect Wthh,

in exfreme cases, precludeu the removal of a JaJd gample 1ntact. North: '

'eaat of Romeo Lake, uhere the uncouformlty is assumed but not expoeed
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._the neareét granitie oatcrops present ahsimilar character and it is felt ,‘
' that the extremelijeathered nature of sueh granitic outcrops can be '
used to~indicate proximity to'thebunconformity. The granltlc rock which
underlles the Hornby Channel Formation. on Contact Island appears 31m11arly
altered and weathered | | | |

Altered granlte beneath the unconform;ty is thought to represent a
paleoregollth whlch developed subaerlally, 1mmcd1ately prior to dep031t10n
of the Hornby Channel Formation. In all-lnstances, the paleoregolith
grades 1nto unaltered granltlc rocks-within“a fewftens‘of feet normal to -
the progectlon of the overlylng unconformlty.' In‘many{respects,
;paleoregollth is 51mllar to that«underlylng the Huronian successior <
the Elllot Lake Area of Ontarao (Roscoe, 1968 -and personal observaticn).
Granate pebbles in- the lower portlon of the Hornby Channel Formatlon
usually sqow serlcltlc alteratlon 31m11ar to that of the paleoregollth.
It is probable'that.paleoregolith beneath the uncOnfopnity on South'A
.Sdmpson Isiand is,responsibleﬁfor~its erosionally‘recessiVe character.

The paheoregollth locally appear sheared due to 1ncompetcnt behav1our

'“.durlng foldlng of the overlylng sandstones. It is probable that during

.”thls foldlng the. paleoregollth locallJ acted: as a zone of decollement
‘In other places, no 51gn1flcant shearlng took place as ev1denced by a
"drill core 1ntersect10n from zone 7 in whlch paleoregollth w1th completely
l_serlcltlzed feldspar showed 1ntact gne1351c follatlon at a high angle to.
an abrupt contact with overlylng orthoquart21te Locally some shearlng
rof the paleoregollth has resulted frOm movement on- adJacent faults.
hSllllelcatlon 6f the paleoregollth in the form of a close network of
”quartz velnlets, was. only seen adJaﬂent fallts as.on the west s1de of

Romeo Lake. There, minor pyr1te is also ass001ated w1th the remoblllzed

silieca.
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The uub~Hornbv Channel Formatlon unconformlty appears to show
. h
" only small scale 1rregular1t1es w;thln the thesis area with the exceptlon

: of thelarea 1mmedlate1v north of the west. end of Paddleflsh Lake on South
‘Slmpson Island (map 7) Here the basement outcrop extends 1n a nose. about
660 feet eaot of its general northwest trend into the area underlain’ by

\

Hornby Chemnel Formatlon. A topographic mdge about 100 . feetbhlgh on

-~

. the pre—Hornby Chaqnel Formatlon eroslon surface wduld be sufflélent

"]
10 produce.su h a dev1at10n in the trend of the unconformlty " Such a

R

N rldge is consxstent with the presence of a large northeast trendlng :
: 4

'diabase dJke system in -the basement ‘in llne w1th the abrupt south side i
of the-basement rldge, This’ dlabase dyke aystem llkely predated the
Hornby Chaqnel Formatlon and would. have ex1sted as a topographlc low

prior to depos1t10n of uhe overlylng sandstones.

Stratigrapny of the Hornby Channel Formation
’ in the Thesis Area

The - stratlgranhj of the lower severa1 hundred feet of the Hornby
"Channel Formatlon is s1m11ar throughout the thesis area.j The sectlon
above thls lower several hundred feet is ratber unlfonniawaj from maJor
northea:t strlklng.faults but may be qulte varlable near such faxlts.
nDetalled stratlgraphlc sect10n5~are prov1ded in appendlx 1. A geherallzed
stratlgraphlc sectlon ‘of the Hornby Channel Formatlon in the Srmpson |

Islaqu ‘area is descrlbed in table 4. ">A - f IR -



| Table 4: Generalized stratlgraphlc Section, hornby Channel Pormqtlon,

olmpqon Islands Area .

Unit 111

approx.
2500 to
4500 feet
“thick

Unit 11

approx.
500 %o
800 feet -
thick

Unit 1
’vaﬂiéble.
tthKHEQS
(6] to 60 ft

0 to.307
feet thick

1'
VoL
J
»

'Stronglv ugllca and uer1c1te)cemcnted sandgtone £0

conglomeratic sandstone: white to buff, medium %o
very coarse with trace to 300 granules and pebbles,
poorly sorted, abundant festoon. cross-beds, common
black hematlte rich heavy minerul: laminations, 5 to

15%. feldspar, oligomictic gravel fraction composed:

of quartz and quartzite clasts, characterized by rapld

~vertical and lateral grain. 81ze variations on an out-
-crop scale. . .

very gradational contact

Sericite cemented, slightly conglomeratlc sandstone

buff to. brovm, moderate strength of cement allows a
sandpaoer~11ke weatkerlng surface, generally lacks:

- visible crossbedding, massive, 10 - 30% feldspar;

lacks hematlte laminations, contains common granitic
and other lithic clasts towards oaae, generallJ shows -
blmodal sorting with less than several percent pebblé

in very coarse to medium, moderatelv sorted matrix:

Locally, espe01all) tovards the base, polymlct' con- -

_glomeratic and conglomerate lenses’ may be sent,
. granitic debris is mostly hignaly altered6nd difficult

to dlstlngulsh except in drlll core.

Fine, -wel dbrted, silicified orthoquartzite: whlte toA

pale. dish due to hematite’ _Stain, well rounded. grains,

very Strongly cemented, massive to rarely thin bedded -
with ripple marks, no hematlte lamlna+1ons. Co

sharp contact - unconformity

" Highly altered,'pale green‘granitic,'paleoregolith.

105
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The descrlptlons glven in table’ 4 are very generalized and express

_ the -common range in 11th010310 parametero. At any giveg spot the rock may

* N

_differ con51derably from the above descrlptlon but overall the units are L

recognlzable by the given features. o

-

The succeSSlon of ‘“the above three sandstone units over basemcnt

o

has been recognlued on both base ‘lines, Sig Penlnsula, the south side’

3

. of the west end’ of Vestor Channel,. the northwcst corner of sandstone on’
South Slmp on Island and both north and south of Paddleflsh Lake. In.

addition to these establlshed basal sectlons it is- llkely that much of the

' N
A

sandstone between zone 5 and the bésement to the north belongs to the

ser1c1te cemented unlt ll as well as the sandstone 1mmedlate1y south

'_of the olmpson Islands fallt on- base line 1 southwest of zone 5 where the falilt:
‘meets Great Sla»e Lake. The basal orthoq;artvlte \unlt 1) may te re- . |

presented ﬂorth of Cllffed Stra*ts.\\ ) .
‘ N

vt
W X N

Depositional‘Environment. I

The bapal flne gralned orthoquart21te (unlt 1 of tablz 4) reflects
) DS
a dlfferent deposﬂ:a.ona1 env1ronment than the overlylng conglomeratlc

sands+ones HﬂlCh reglonally characterlze the dornby Channel Formatlon.

"The charaﬂterlstlcs and fleld relablons ‘of the basal sandstone can be\
accounted for 1n the context of an aeollan orlgln. The underlylng ,i c*?flc
.paleorerollth and overlylng braldcd stream dep051ts both 1nd1cate a
subaerlal env1ronment.; ‘The preservatlon of easlly eroded regollth
Ibeneath the unlt and absence of ggﬁnltlc\debrls in the orthoquart21,e
1nd1cate a lack of °cour1ng at the base of the orthoql rt21te. The good
Adsortlng and flne cfraln s1ze chara"terlstlc of the unit as well as the

occallonal assymeurlc rlpple marxs are conslstent with’ dune sands. The

highly varlable thlckness of the unit (0 to 60 ) and the occurrence of
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occaalonal lenses .of fine orthoquartzite 1solated w1th1n the meediately v

T %

'overlylng conglomeratlc sandstone (e g. base 11ne 2 68+OOW 2+4ON,

map 8) are- also con51stent w1th aeollan dunes. Hoffman et al (1970)

" .reported ‘the occurrence‘of aeolian sands in the Odchk Formatlon at the.
base .of the~Epworth Group, a formataon whi ch they correlated w1th the

Hornby Channel Formation.

. The COnglomeratlc sandstones of unlt 11 and- 111 in the general

stratlgraphlc sectlon (table 4), were most llkely depb31ted by bralded

_ streams as proposed by Hoffman (1968) for the reasons prev1ously quoted._

Unit 11 is {ess mature than unlt lll The clastic material~of unl;'ll
; \
was depos1ted close to 1ts souroe as eVldenced by its altered granltlc

' N
. component derlved from the paleoregollth below the unconfonmlty. Where

§

“thls regol;th was protected by the. basal orthoquartzlte in the-Slmpson

'Islands area ar tre basal dolomlte on Contact Island it was preserved.

(RS

Where unlt ll lles dlrectly on the ba:ement one would expegt the regollth
to have been partlally or completely eroded as in the’ type sectron at

Lac Duhamel where polymlctlc conglcmerate dlrectly overlles basement.

~

_ Local" lensco af pOlymlCth conglomerate conta*nlng granitic clasts are

present near the baoe of unlt 11 1n several places in the thes1s area
. [ 4
.as well as on Contact Island The proportion of granltlc debrls in unlt

- EY
11 decrease" upward 1ndlcat1ng 1ncrea31ng dlstance from source aa thL

‘ thln edge of the fluv1al szmdstone prism mgrated northeast - The abunda:vt

.serlcite cemeﬁt characterlstlc of unlt ll is most llkely derlved in
\

pa;t from the altered feldspathic comp:nentS'of ‘the regollthfas well as

I

from post deposrtlonal alteration of thevmore abundant clastic‘feldSpar

o - -

<assdciated with the granitic clasts; *The. very gradatlonal contact between

i
"

'unlt ll aid unit 111 corresponds in p ct to a decreaoe in the amount of - SR

'.serlclte cement and feldspar, and a correspondlnp 1ncrease in slllca cement

?l



.by ublqultous festoon crossbed which 1nd1cate a ;nlform current. |

' L]

»in the more mature sandstones of unlt 111.

- Another ?haracterlstlc of unlt 111 ConulotEHt with‘itS'greater"

@

maturity is the pre sence of ubiquitous hematlte -rich heavy mineral

) lamlnae which commonly defgme foresets in the exten 1vely cross— N

bedded sandstones. -Individual black hematlte 1am1nae range up to 1.,

IS

cm thick and usually a number of assoc1ated bands are 1nter1am1nated

with quartzo- feldspathlc bands of similar or greater thlckness. In a
single occurrence henetite laminae may comprise up to SOﬁ of the saxdstone
for.e thickness:of‘up +o one foot (plate lb). The hematite lamlnae‘are
composed mostly of?very fine tosfine,ﬁwelilrounded and well sorted E
:hematlte g e with high spher1c1ty (plate 9h) The grain size of s

the 1ntercalated quartzo feldspathlc 1am1nae and any quartz or feldspar ;&
grains w&thln the hematlte ‘laminas is much larger than the - assoc1ated e

.

hematlte grarns. The q;artz and feldspar grains are 1ess wel_i-so‘rt'ed.v

" The hematlte bands. contaln up to several percent partially metammct -~

* zircon (x—ray dlfdeCthn ana1v51s of heavy mlneral separates)

. / s - .
occ351ona1 gralns‘of.mona21te. Consequently these hemaflte laminae

are moderately to strongly radloactlve, an aspect which w1ll be dlscussed

! .
-

in chapter V1. It is concluded that the hematxte‘laminae were original@y
magnetlte microplacers rlch in thorlum-bearlng detr1tal mlnerals apd with
.a fine grain size reflectlng hjdraillc equlvalence with assoc1ated quertz

and feldspar gralns. Oxidation of or1g1na1 magnetite could have’ been

the result of diavenetlc or ground water processes or prehnlte—pumpellylte-“

quartz i‘acwo burlal metamorphlsm. . , v
Unlt 111 of the benerallzed stratlgraphlc sectlon is also characterized

Py .
“~

dlrectlon from the northeast. - Scour gravel occa31ona11y occurs at the
W &

. base of some cross—sets (plate la). CroSéleets vary in sxae fromQ§ few

inchesfto"several’tenu of. feet across;_the 1atter sﬁﬁge/% dune bottom

108'



‘by grain size variations are laterally very discontinuous.

forms indigative of water velocity in the upperipart'of th- lower flow

=

irégime. No evidence was seen of upper flow regime'dopositional structures

but -this may reflect, only an inability toWdetect them due to a lack of

bedding plane fissility and the difficulty of tra01ng bedding on the scale

of antldunes over the lichen covezed outcxcps. Due to the extenSive

cross oedding and ablndant scour surfaces, bedding laminatlons defined

LI

-~

Vith raspect to recognizable oedding planes units 11 and lll are

s

massive to thlck bedded (a few feet thick) Bedding planes are generally

much more readily reCOgn.zable away from‘maJor nortleas t striklng fallts.

‘Sandstoneo‘w1thin about lOOO feet of maJOr northeast strikinb faults

generallj appear more stronglj 1ndurated ‘The’ apparent mas51veness of

dfault—prox1mal sandstones is likely due to s1licification as discussed in

'chapter V. The greater. indura+ion of the sandstoues close to faults has

( A}

made beddiqg orienta+ions very difficult to recognize in most of the

'areas 1ncluded w1thin the two base line maps.~ Most of the recorded

bedding attitudes are based on extremply local features_such as grain
7~ )
size laminations, hematite laminations and. scour surfaces and thus maj

I

be blasnd by’depomtiona1 inclinatlon. Unit L on base line 1 (map lO)

1s an example of a map unit w1th well defined contacts w1thin which
B

"meao?rcd bedding attitddes appear to systematicallj dev1ate from the true

strike as 8 resul% of primary 1ncllnation of cross—sets;

<

The ba§e line 1 map area is an example of an\area adJacent maJor

'»Formation, above about DOO feet from the ba;e, differs conslderably ‘

109
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northeast _striKing faults in whl“h the stratigraphy pf the Hornby Channel o

_frum the general stratigraphlc section descr‘bed 1n table 4l The unusuaI‘ 2

rock typea preoent in the base line 1 map area have been descrlbed and’ their

‘ stratigraphic relationships discussed in chapter 111.. Generally the

/

t o



' unusual rock types in thls area comprlse flne gralned commonly micaceous
- and hematltlc sandstones mlndf sedlmentary dolomlte«and sandstones rlch
in volcanlc detrdtus. Unusual rock types the same as or 81m11ar to some
of those present in the base line 1 area have been seen in other places-~

. in the Slmpson Islands a <afbutnonly adjacent majgr northeast striking

faults.

Soft sedfment deformatlon.features are common .in the Hornby Channel
' Formatlon sandstones along the Slmpson Islands and Channel faults but
are rare or ahsent auay from major northeast striklng faults The most .
"common penecontemporaneous deformatlon features are chaotlcally dlsrupted
1hemat1te lam1na= (plate 1y b d) and areas of 1rregular11y mixed sandstones
of contrastlng grain size (plate L5 ¢ d) The largest such area of .
dlsrupted and mixed sandstone types. has been’ descrlbed as unlt T in the

base llne 1 map area and is con31dered a probable slunp structure._ The'

~

presence along maJor northeast strlklng faults of unusual fine gralned
'sandstones and minor. dolomite comblned w1th soft sedlment deformatlon
feaJures suggests that the McDonald fault system Was. aztive during

depos1t10n of the Hornby Channel Formatlon. The facies varlatlons

along the faults are 1nd1cat1ve of fazlt controlled topographlc depre551ons '
conslstent w1th transcurrent not normal movement.

The locallzed occurrences of volcan1c1a>t1c sandotones mapped 1n the

.

Hornby Channel Formatlon near the Channel faalt and Slmpson Islands fault

S comprlse the first reported ev1dence 6f. voleanic act1v1ty durwng dep051t10n*
B S ,/—..//
+of the lbwer part of the. Hornby Channel Formation. - An’ occurrence of ,/ '

volcanlclastlc sandstone Nlthln the Hornby Channel Formatlon ‘was mapped

by the wrlter on a small 1sland 1n Inconnu Fhannel about 8 miles north—
1

-

. west of the northwest corner of the the31s area. This volcanic sandstone

®is qulte’31milar to that mapped as unit N on,baSe line l‘(map lO) and,

Voo,
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like the ba;e line 1 occurrence, lies adJacent a major northeast strlklng

fault of the McDonald system

) .
Bedrock trenches aad diamond dr1ll holes on zone 5 baoe line 1

:(map lO) and zones 2 and 7, base llne 2 (map 8) revealed the presence

| - \

. of minor amounts of pale green mudstone whlch occurslboth as occasional
i lenses and-ascrhumbnai;—sized-chips in the conglomeratic-sandsﬁones‘ofl~
~stratigraphic units li and 111 of the Hornﬁy.Chanhel Formation. A -
81m11ar thin bed of dolomltlc sericite is exposcd on the north 51de

of Con Peninsula (map 7, south of the west’end4of base line 1). ThlS
pale green mudstone is composed of serlclte (muscov1te or 1111te by
X.R.D. analysis) whlch contalns extremely fine dlssemrnated 1mpur1t1es

: which appear t0 be mostly 1ron oxide. A rel;ct spherulltlc-texture
‘was evident in two'thin sections~of fnis‘rdck type“frOm zZone 5'(pls£e 4n).
‘Petrographlealiy the mudstone appearo very similar to serlcltlzed |
volcanlc fravments from map unlt M and the sericitic mar éln of_mep uniff C
H, both on base 11ne l.(plate 4g) This similarity together with en'
absence of detrltal quartz ‘and feldspar in the serlclte lenses, suggests’
.that they represent locally preserved lenses of altered alr—fall tuff.

Such ser1c1tlc mudstone vas not seen in sandstone away from the Slmpson

~ . .
Islands fault’system wdth the'possiblerexception of one occurrence reported
just'south of Bun Lake'(map 7)‘ The‘iargest of he paie'green'mudstOne
. / )
lenses vas exposed by trenchlng on zone 5 where a 10 foot thlckness is

1ndlcated however, in thls area the lenses appear\tectonlcally squeezed

RN

ce of localized

end are not necesserlly parallel beddlng.: The pres
lenses and chibs.of sericite alfered tuff in the Horn y.Channel Formation"
suggeots ‘that some ‘of the ser1c1te cement in the norma‘ sandsfones may
represent.reworked altered tuff. ThlS is esp°01ally 11ke1y in the case
. of map nnit'Td, bas‘e"line“l. o



It is reasonable to assume that the sporadic minor volcanlsm which

. . .
occurred durlng dep031t10n of the Hornby ChanneI Formatlon in the

S;mpson Islands area was locallzcd along maJor faults of the ‘MeDonalad

system. Hoffman (1968) reported the’ occurrence of an 8 foot thlck

.bed of waterlaln tuff very near the top of the Hornby Chaanel Formatlon N

-,_‘

in the type sectlon at Lao Duhamel In comparison to the volcanlc
materlal in the thes1s area, thls tuff bed 1s much younger con81der1ng ‘

1ts hlgqer stratlgraphlc 1eve1 and the dla“hronous nature of the Hornby

Channel Formatlon.

Conclusions - T

The Hornby Channel Formatlon is a. reglonally exten51ve unit of sub—

mature to ‘mature sandstone and conglomeratlc sandstone. This fonmatlon

lies at the ‘Pase of the Great Slave Supergroup agd unconformably overlles

N

»Archeao granltlc and high grade metamorphlc rocks or Lower Apheblan

."sedlmentar" and volcanlc rocks. The Hornby Chaanel Fonnation vas:
dcposlted after development of a subaerial regollth on the underlylné

hgranltlc basement._ The formatlon is diachronous, transgressed from
southwest to: r orthea;t and was depos1ted from bralded streams flow1ng

\§outhwest dovm the axis of the East Arm.

on Contact'Isla_nd' ‘south of Vlluon Isla.nd a 40 foot thick unit of '

stromatolitic dolomlte appears to lie near the base of the Hornby Channel

Formatlon, In the Slmpson Islands aréa the ba:al unlt .of the formatlon
\1s composed of flne orthoquart21te of probable aeollan orlgln whlch is

up to 60 feet thlck mhe dolomlte and s11tstone expOSLd along Vestor ,
Channel are allochthonouc due to faalting and diatreme ativity and came

from a fonn1tlon other thans the Horouy Chanrel Pormatlon.

The’conglomeratlc saqutones which dlrectly overly the.basal'orthof.

°

\
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quartzite contain altered granitic debris. and abundaht sericite cement

. reflecting ‘a derivatlon from nearby granitic basement and paleoregollth.
‘-WIth 1ncreas1ng distance from the base of the fonmatlon, the character
of the- saddstone reflelis 1ncrea51ng dlstamce from the source. Rock |
types whlch are.unusual “for the Hornby Channel bormatlon in the the81s '
area are present along maJor McDonald system faults. -These facies i"
'varlatlons as viell as penecontemporaneous deforma!xon features suggest

\

vtranscurrent movement occurred on the HMcDonald fa;lt system durlng

S e

“dep051t10n of the Hornby Channel Formatlon.
Sporadlc volcanlsm\occurred durlng depos1t10n of the formatlon

and was- probably locallzed along major northeast strlklng faults. This

a

volcanlsm.gave rlse~to 1ocallq£a volcaniclastic units and'minor‘pr serVed

air-fall tuffs. Reworklng of volcanlc materlal likely added a tuffaceous
comporient to some sandsténes.
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| " CHAPTER V
INTRUSlO&é; DIATREMES AND ALTERATION
| Alhlte syenlte Dyke f |

A large dyke of alolte syenlte up to. 600 feet w1de, transects the
Archean ba:ement rocks along the north margln of the the iis area»(map 7)
'Thls 1s a portion of a 16 mile long, east-northeast striking - dyke Wthh |
extends from a p01nt 5 mlles wes*—southwest of the thesr§ area ’map 4)
.to a point Just north of Clnff=d Stralts in the thes1s area. -Segments
of thls dyke are. represented on_maps 8, lO, 15 and l7.

The dyke in the tne51s area lS composed prlnc1pally of.hematlte

.stalned weaxly antlperthltlc albite w1th perhaps 10 to 20% maflcs

represented by - altered pyrorene, hornblende and. prlmary blOtlte..

5

Apatlte is a characterlstlc acceSSOry present in amounts up to a few percent._n“..u

A~More complete deocr1ptio 1S are prov1ded in chapter 111. The name alblte
syenlte reflects the present petrographlc character of the rock but weak

ser1c1tlzatlon and epldotlzatlon of the plagloclase suggests that it may

represeot an altered SJenodlorlte.- Burwash (personal communlcatlon) found Y

N

the dyke to ‘be nephellne normatlve at one locatlon in the tnes1a area. .
Baraoar (1962) has descrlbed the dyke from its southwast end on Easter 3
:Island. There the dyke dlps 50 southeast and 1s dlfferentlaued across'
strike. & footwall prase contalns 30 to 40% ollv1ne and a few percent
1plgeonlte. The main phase contalns auglte and no olrv1ne but 011v1ne maj
reappear in a-narrow naaglngwall phase. "The proportlon of potash feldspar
to total feldspar 1ncreaoes away from the base whereas biotite comprlses
s 10108 of the rock throughout.: The dyke rock, lacks quartv and Baragar
.‘concluded that it is best classified as a monzonlte. :

From a p01nt north of Eavle Bay (map 7) to 1to northeast extremltj, ’

the d\ke is. dlocontlnuous at the present eroslon surface with some

e AT
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occurrences being thln dykes and pods as llttle as a few feet across )
(maps 15 and 16) © This dis contlnuous portion of the dyke is. commonly ¢
melanocratlc and strongly dolomltlzed as are 1mmed1ate wall rocks. .
.Strong carbonate velnlng and alteratlon of rocks, partlcularlly dlabase,
between exposed segments of the dyke . suggests that the dyke intruded B
close to surface in many places and is probably contlnuous .a short

. dlstance below the present erosion surface.

.Mlnor sulphlde mlneralrzatlon is common 1n the Syenite dyke throughout
}itu length Iron sulphldes and chalcopyrlte typlcally oceur in narrow
‘carbonate altered marglnal phases of the dyke in the thes1s area.' At
the.southwest end of the' dyke Baragar (1962) has descrlbed sub-~ economlc
| 7occurrences of nlccollte, gersdorfflte, chalcopyrlte, pyrlte, pyrrhotlte
~and s11ver dlssemlnated in carbonate altered zones lO to 15 feet thlck
in both marglns of the djke as well as in. quartz—carbonate velns adJacent |
‘ the dyke contacts.‘ Chalcopyrlte appears to be more common in the dyke
near both ends whereas nickel sulphldes have been found only in the south—i
west ‘end where they are ass001ated with 011v1ne r&ch dlfferentlates. The

'several occurrences of copper and 1ron sulphlde mlnerallzatlon Ain the area,

]

~of Romeo Lake, Slg Peninsula ‘and Cllffed Stralts whlch have been descrlbed .

in chapter 111 are p0851bly related to the syenlte dyke whlch reached its

upper level of 1ntrus1on in ‘this area. It is noted that SOme, 1ndeed the

best, of thls mlnerallzatlon occurs 1n Hornby Channel Formatlon sa:dstones‘

(map 17)

The- alblte syenlte dyke appears to have 1ntruded along magor northeast.

E strlking faults of” the Slmpson Islands fault system. The conformlty of

. the dyke to these faulto in the the51s area suggests that the: faults

u

were actlve prlor to dyke 1ntruslon. North of base line’ 2 a major splay ‘

of the Slmpson Islands fault system’ parallels and obllquely transects the

]
. o

s



dyke (map 7). The:dyke shows-an apparent dextral'offset of two thousand
to several thousand feet. Immedlately northea;t of Romeo Lake a segment.
of the dyke parallels and 1s obllquely truncated by the Channel fault.
At the p01nt of truncatlon a: glant quartz veln whlch 11es on the fault
'contains fragments of chloritized syenite (map 15) These examples.
1ndlcate that the transcurrent faults Wthh controlded emplacement of
the dyke remalned active after cOol;hg of the dyke. .
Bostonite

Several ‘small stocks and dyke llke bodles of bostonlte occur in the
base 11ne 2 map ‘area between 16+OOW and 22+OOE (map 8). The bostonlte
,.(plate 4c) is composed of very fine to fine, trach01da1, hematite, stalned
albite Wthh has characterlstlcally been modérately to strongly carbonated
(dolomlte.by_field 1dent1flcat10n), varlably_serlcltlzed.and locally '
~chloritized. Apatite is a "haracteristic accessory prESent in amounts :
np'to 10%;7 Thin sectlon stalnlng revealed no- potaiglum feldspar and

only “trace to minor qnartz-ls present, A more detailed descrlptlon 1sf

b
~
/

protided intchapterflli.‘
The bo tonite dcflnltely 1ntruded sand tones of the Hornby Channel
Formation. Contacts between sandstone and oostonlte are sharp and .

L, discordant;' Tn,one<place_(base line’?t l+OOE,‘2+OOﬁ).the sandstone
1intruded.by boston@te vas extensively hrecciated*with~the separation and
engulfment of large‘sandstone blocks in the‘adjacent_bostonite'(pIate-3b).

" The sevesal separate bOdleS of bostonlte exposed in the base llne 2 f
-area’ probably are, or vere prlor to dlatreme act1v1ty, 1nterconnected
w1th1n several hundred Teet of the present er051on surface. The 1argesf
:[;outcrop of thls hypabJ:sal intrhsivejoccurs‘in'the vicinity of,20+OOE;

5+OOS and is several hundred thoﬁsand,sqnare feet in area.. Several small

i
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ﬁoutcrops of'bostonite, a few of which may be breccia fraénents are
scattered between this stock and the 1arge dyke llke bostonite body '
centered on O+OO 2+50N. Slmilarly, three very small ‘bostonite outcrops
are scattered between the above mentloned dJke 11ke E‘Ltonlte 1ntruslon

Tkend a bostonlte stock on zone l 308 feet of drllllng on . zone 6

- produced three 1nter>ectmons ‘totalling 31 feet of completely ser1c1tlzed

. and dolomitized'bostonrte similar to.altered.marginal phases of bostonmte
_encountered-ih'driiling on’ zones 1.and'3; 'These numerous small~OCCurrences

»tof bostonlte are suggestlve of djke and flnger—llke 1ntru51ons, of bos'tonite
‘above a laréer more contlnuous Jbostonite- body. It appears that part of

“ this larger bostonlte body was 1ntersected in drill core on zone 3 Just 30

‘1feet below the sandstone outcrop. Here the bostonlte dlffers from -

_:outcrops 1n that 1t 1s medlum-gralned awav from the margln (compared to
.fine.and very fine in'outcrop) and dark greenlsh grey due to appre01aole
chlorite whlcn is lacklug 1n the red brown outcrops. This zone 3 dr111
core bostohlte COntalas occasional, equant, albite phenOCrysts_in the-
trachoidal albite matrix} Such pbenocrysts were not seen in surface

: bostohmte samples,l The" subsurface oostonlte‘lntrus1on underlylng zone 3
istshoWn ihhsectioh og figure:7,ahd its presumed_southweste;n ertension“

O

is'depioted on figure 8.. - o - o L
\ L

Thg bostonlte was extenslvely brecc;atnd durlng dlatreme a“tiv1ty
descrlbed in the follow1ng sectlon of thls chapter. Thls dlatreme act1v1ty '

| resulted 1h,the~1nclus1ongof bostonlte ‘fragments-in some heterogeneous'
breccia types.asbwell-as.areas‘of bostonite breccia composed of angular‘-
bostohite fragmeuts’in a matrir of'microcrystalline albite (plate 3c).

_This.matrdr likely represents recrystailiaed comminUted'bostonite.
Examihatiou'of thin'SGctions revealed that somefbrecciated'bostonite has'

‘been-included in areas mepped as massive vostonite.’
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The dolomltlzatlon characterlstic of the bostonite appears to be

anAearly altératlon which predated brec01atlon of the bostonite by dlatreme."\'

\'act1v1ty. Some outcrops‘of bostonlte are characterlzed by a close |

network of coarse crystalllne whlte dolomlte velnlets (plate 3a)

Fragments of bostonlte in adJacent heterollthlc bre001as on zone 1

"commonly contaln the same network of dolomlte velnlets whereas assoclated
fragmentu of sandstone are not velned Perhaps the fracturlng and’ :

-velnlng of the"bostonlte in- such outcrops was related to‘the coollng of

* the’ 1ntru°1ve accompanled by - autometasomatlsm. Locally sandstone adjacent

bostonlte has been dolomitized notablj Just rox¢h of zone 3 | )

The mlneraloglcal 31m11ar1ty of the boutonlte and the albite syenlte

dyke, namely a preponderance of alblte, paucrty of qdartz and unueual.

: abundance oflapatlte, suggests that these 1ntrus1ons may be gen etlcally
related.‘ The“textnral dlfferencevbetﬁeen them suggests that phe bostonite

‘was intruded in a hypabyesai”enrironment in‘contrast to a pldtonic ‘#
environmcnt for the'albite syenite. Thé depth of intrusion of ﬁhe'aibite

'b.syentlte 'dyke is llmlted as 1t pootdated the Hornby Channel Formatlon v

and predated the dlorltlc 1ntrug10ns 1n the upper Grea+ Slave Supergroup

1nd1cat1ng a maximum depth of about 30 000 feet. If the-lS?Q”h.y{ Rb-Sr-

1sotoplc age of the Seton Fonmatlon volcanlcs determlned by Baadsgaard l
et al. (1973) reflects.time of eruptlon and if the 2170 m.y.‘and 2200~m.y:.
K-Ar 1sotoplc ages of the dyke (Paragar, 1963, Burwash and Baadsgaard 1962)

‘are apprOY1mately correct, then the depth of 1ntru31on was 1ess than,
approx1mately 10,000 feet ASSumlng the bostonlte was 1ntruded nearer i

' surface tban the dyke, thc bostonlte must be either older than the dyke :

L

or younger than the.unconforuuty at the base of the Et-theanroup.

.Dlatreme act1v1ty postdated 1ntruglon of both the- bostonlte and the albite

syenlte ‘dy ke

£
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Diatremes W\
A series of complex and highly van;able reccia bodies occur along the
Slmpson Islands fault sy stem. These brecc1%;/cpnst1tute a system of
.:both 1solated and 1nterconnected dlatremes whlch dis cordantly transect»
yboth tho Hornby Channel Formation.and the underlying Archean baSEEBHtJ
In addltlon to fragments of Hornby Channel Formatlon and granltlc basement
rocks, the brecc1as w1th1n the dlatremes include fragments and very large
_allocthonous blocks of apparently unmetamorphosed sedlments.of uncertaln
stratlgraphlc pos1t10n. Known occurrences-of diatreme bre001as .are »
scattered along the Slmpson Islands fault system OVer a strlhe length
of 19 mlles, 16 mlles of whlch 11e»w1th1n the-thesis area and lnclude'
all but one of‘the diatreme occurrences knovn on the Simpson Islands:
; fault“system.. | |
‘Several'bOdies of similar‘exotic breccla occur\scattered'alongwlnconnd
;Channel located five miles northwest of the thesis area. These occurrences
_11e along maJor faults of the WilSon Island fault system.over a strlke
length of nine miles. Relnhardt (1972) reported occurrences of similar“
exotic breccias along eight miles of the'Preble faulttsystem eXtend*ng '
southwest from'the.southwest corner of‘the‘theSis area. Although exotic’
_breccias as descrlbed by Relnhardt undoubtedly do occur‘along the Preble_
'fault s; stem, maoplng by the wrlter 1ndlcates that. rocks mapped by Relnhardt o
as exotlc brecc1a of Hornby Channel FormatiOn in ‘the. southwest corner of |
_the thesls area are in fact thlghtly folded strata whlch probably belong
to the WllSOn Island Group (map 7) Both _the' reglonal and'local distribution |
of bodles of exotlc brecc1a leave llttle doubt that thelr emplacement vas |
.spatlally controlled by maJor northeast strlklng faults of the. McDonald
‘[l-+\\\ . . .
system. ' .
: <.The~dlatremes within the thesis'area'are composed of a complex assemblage" o

- . . .
. N . -

7
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of breccia types as described in detail in chapter 111. Many of ‘these -
breccias are w1dely variable® and grade into ass001ated breccia types.-
The most extensive and ‘most complex zone of dlatreme act1v1ty whlch
.;-occurred on the Slmpoon Islands fault system appears to have centered on’
base llne 2 between 16+00\ and 22+00E (map 8) ‘The only known intrusions
of bostonlte on the Spnpson Islands fault system are 1nt1mately ass001ated
- with the complex system of diatreme brec01as w1th1n this area.  This . |
'assoc1atlon indicates a genetlo relations hlp between the bostonlte and
f-diatremesueven though brecciation-postdated cooling of thenbostonite.

Wlthln the the31s area, brec01a bodles exhlblt geometrles whlch 1nclude
'1rregular zones, elongate llnear zones, well deflned narrow dykes which
'may.blfrucate and p1pe—11ke bodles. Wlthln the base-line Z'map area two
linear- geometrlc trends are ev1dent in the dlutrlbutlon of brec01a.“ The
first order or 1arger scale trend is east ortheast parallel to the Cbannel
fault whlch appears to have been a pr1mary factor controlllng the dlStrletlon

of brecc1as along Vestor Channel. The bostonlte dyke between zones 2 and .' "
'3 parallels this’ trend. The secondary or Smaller-scale trend is west-'
Anorthwest and appears to. represent a fracture dlrectlon Wthh 1nfluenced
. ?the form of the 1ntrus1ve brecc1a bodies on & more local scale. -Many
brecc1a dykes parallel th1;>second order trend o L o

' The dlatreme brec01as range from’ brecc1as composed ‘of. fragments of
;only one rock type fto heterollthlc bre001as composed of several rock
1;types{ .Fragnentu are commonly one to several 1nches across-buu'range up-

Q
-to allocthonOus block« several hundred feet- across. Fragments are composed :

N .
-2

‘ prlnclpally,of sandstone from the HOInbY Channel Formation, siltstone and
dolomlte from a formatlon of uncertaln stratlgraphlc position, - granltlc
basement rocks, bostonlte, and sedlments from a sequence whlch 1ncludes

“brown shale, hematltlc mlcaceous flne sandstone .and hematltlc pellet01d
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L. ; -
chert of uncertaln stratigraphlc p051tion.

| reflectlng dlfferent degrees of 1nten51tg‘ f brecc1atlon and transport
and. mix1ng of clasts. ~Sandstone adJacent to the diatreme bodies has.

‘ usually undergone in situ® bre001at10n and is descrdbed as stage 1
brecclated sandstone. - ThlS bre001ated sandstone is characterized by
:irregular angular nétworks of fractures and narrow breccia'seams with

a spacing of a few 1nches to several feet (plate 2 arand b). AdJacent
fragments fit together with only mlnor relatlve dlsorlentatlon and no .
ev1dence of s1gn1flcant relatlve dlsplacement.. Fractures are fllled w1th

albltlzed commlnuted, quartzo feldspathlc rock material (plate 5a),

a

1
s seéondary quartz or secondary dOlletes The zones of stage 1 bre001a

/
adJacent dlatremes range from less than a foot wide to areas a few hundred

feet across. Some -0of the more exten51ve areas of stage l bre001a in the

base line 2 area are poss1bly anderlaln by other breccia types.

~ Roeks descrlbed as stage 2 brec01a have been shattered 1nto dlstlnct‘

angular fragments generally less than several feet across (plate 2¢). <>

[

' The matrlx geqeralIJ comprlses 10” to 30% of the rock and 'is’ composed of *
albltlaed and localr' carbonated commlnuted quartzo—feldspathic rock material'
w1th secondary quartz cement only 1ocally lmportant. Stage 2 breccias

are characterdstlcally composed of fragments of only one rock type. Stage.

2 sandstone bre001as are most abundant but stage 2 bre001as of bostonlte,

n
s1ltstone and dolomlte are also present ‘Laﬁk of flt, d1sor1entat10n of
beddlng and variatlons in appearence of adgacent fragments 1nd1cate some

\

dlfferentlal transport and mlxmng of. fragments but unlformlty of fragment -

Tock type 1nd1cates that mlélng of clasts was llmlted and . transport of clasts

was probably local, A gradatlonal tran 1t10n zone of stage 1 bre001ated

,sandstone always separates ma531ve sandstone from stage 2 sandstone brec01a.

)
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S Stage 2 brecc1as commonly grade 1nto adJacent stage 3 bre001as.

~

Stage 2 brecc1as are heterollthlc and exhlbit a wide range of textures

"but most are’ adgular and poorly sorted to unsorted (plate 2 d, e, f, g, h)
Locally fragments may ‘show ev1dence of roundlng Fragments vary from |

."microscoplc to distinct blocks 200 feet across, Larger blocks up to
several hundred feet‘across ane present within areds of stage 3 breccia

.or marglned by narrow zones of stage 3 bre001a. The ‘stage-3 breccias have h\\

: been d1v1ded 1nto two types based on apparent matrix composition. In‘,',

[ e

\ 311tstone rlch stage B“brecblas much of the dark grey to bla“k siltstone

»,
appears as’ apparent matrix between the more competant and llghter colored

rock fragments.. Clooe examlnatlon 1ndlcates that much and probably
I

most of thls apparent matrlx is actaally composed of fragments of s1ltstone

.‘.

which have been compacted together and deformed so as. to loose thelr Rl

\Z. dlstlnctlveness as fragments. Refer to map unit R baoe 11ne 2 for a,
. e

more deta_led descrlptlon of stage 3 breccia with apparent 51ltsmone

matrxx a

The second varlety of stage 3 brecc1a is much more 311tstone-poor and

b1

contalns a s1gn1f1caat amount of altered commlnuted quartzo—feldSpathlc
*  rock material a; ma tri% in addltlon to some apparent matrlx s1ltstone
.fVThe commlnuted matrix has been extens1vely recrystalllzed, a1b1t1zed and

dolomltzed These alteratfons arelmlnor or- absent in, the more 1mpermeable Lﬁ

811tstone matrlx brecc1as. - The' stage 3 bre001as w1th commlnuted matrlx ot

¢
< . o .

are descrlbed in deta11 as map unlt S, base 11ne 2. Of the’ two, types of

U

stage 3 brec01as, granlt}c basement fragments have been found only in ;bose<
with appre01ab1e commlnuted qdartzo-feldspathlc matrlx, a relétlonshlp _' e e
'Wthh suggests that'some of this matrlx may be‘ﬁerlved from comminuted

§

{basement rocks. The bre001a pipe whlch occurs north of Gllffed Stralts

©

-~

(map 16) is an example of such a stage 3 brecc1a whlch contalns bp to'SO%’
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granitic clasts mixed with sandstone fragments. In the base line 2 area
f‘ L .

Ogranitic fragments in stage 3 breccras are rare but such’ fragments large

g .

’ enougbfto be represented 1nd1v1dually on map 8 were found at 9+00W, -

u

]
'

24705 ad 29+5QW, G+00S R G 1 - .

Stage 4 brecclas are fine breccias of.reStricted extentriniwhich

x.. . . Y
altered, commlnuted rock matrlx predomlnates. Fragments are commonly

rounded to subrounded and are heterollthlc. Two Varletles of stage 4

) 4

'bre001as havenbeen mappcd. ‘The flrst has been termed “brecc1a dykes Wlth

[y

albltlzeﬁ commlnuted matr1x predomlnant.W Thls rock is- c0mposed of 20

~

' to 0% fragments of quartz, feldspar, sandstone, and granltlc rock w1th

—

‘comminuted matrix (plate 5b) has been extensively‘recrystalliZed'and

e

local occurrences of slltstone and dolomlte fragments. ;The very finely
’ Wl }

. . : . ' R . ¢
albitized and somewhat dolomitized and'sericitiZed' It is usually massive

and commonly eyhlblts a micro- porpn*roblastlc teyture (plate 5 d to h)

9.

e Locally preferred orlentatlon of elongate gralns deflnes a flow structure .

(plate 5¢). ‘hegascopic clasts range up.to a few inches across and are

~.subrounded’to rounded. Thls rock type is descr1bed in detall as map . -

¢

: system..

tnit 0, base line 2 Thls brecc1a in the base llne 2 map.area occurs as |

tﬂ

‘ dykes uplto a few feet thick whlch may blfrucate and whlch are character1zed .7

by sh\rp contacts.' Nény of these dykes were too llmlted to map but the

most pfbmlnant are represented 1n the areas of 4+OOE 6+80N and 2+00E~ O+80N.~

AThls breccia 1n the base 11ne 1 map area (map 10) occurs as a 200 foot

dlameter p1pe at 29+OOE 7+OOS and as three very small bodles 2 to 5 feet

across which 11e between 35+00E,-, 5+5ON and 42+OOF 4+50N. A1l four of these

)

occurrenees 11e on or adaacent to a major fault of the Slmpson Islands

e
4

 The seqond variety of stage:4 hreccia:has been. termed "dolomitized,

banded micrdbrgpeia," It is a very.finely banded breccia composed of 20
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to 50% angular to subroﬁnded fragmente less than 1 cm across.b The fragments
compris e oandstone, s1ltstone, dolomlte, boetonlte, quartz and feldspar.

The flnely commlnqted matrix has been exten51Vely~recrystalllzed, albitized
1d delomitizedi ‘This Tock tjbe.ie'deseribed:in detail as,map'unit T,

llne 2. It occurs as.narrow dykee’transecting aandstone (plate 3d)

and-as bands which commonly. line the irregular contacts between. sandstone

and breccia "pipes" filled with dolomitized,_aibitized stage 3 breccia with

siltstone and.eomminuted‘matrix (plate %5 g, h)JA The. dykes and narginal

[ A

 bands of this rock type range from a few inches to a few feet thick. Where

~ dykes exceed a few feet in thickness~the breceia in the'center is massive,

coaroer and is mapped as a stage 3 bre001a w1th commlnuted matrlx Band1ng_
. I*

" in the banded mlcrobre001a parallels. contaets w1th ‘21l their 1rregularﬂt1es‘

(plate 33 e, f)f Tne bandlng is cont}nuous‘over disjances of up to several

feet and is defined by variations in frz gment size, fragment ﬂomp051t10n,

degree of recrystalllzatlon and degree of dolomltlzatlon (plate 6g)
Mapped relatlonshlps around the breccma "plpe” centered at lO+ODW ' u,;
v/ .

2+00S on baoe line 2, suggeot that the 1ntru31on of. banded mlcrobrecc1a

dykes represented an 1n1t1al stage in the separatlon of lange blocks of

R wall rock into a "pipe! of stage 3 brec01a with commlnuted matrlx. At the '

o

north egg of thls "plpe"‘a lOO 25 foot block of sandstone adJaﬂent the ..

breccia‘”pipe has been 1solated from the surroundlng oandstone bj 2}

banded mlcrobre001a iyke. Thls d)ke is contlnuous w1th a layer of banded

mlCI‘ObI‘eCCla whlch lines the wall of the breccia "pipe"' If thls large,," i

’

block had been removed from pla"e and engulfed in the brec01a “plpe" ' ‘A';‘,]

thls 1solat1ng dyke would have become a layer of banded mlcrobrec01a

< LY n [N

lining tne margln of the "plpe . The banded mlcrobrecc1a dyke wnlch

. Cn
Lral =12 tie west side of’ the same bre001a "plpe" is oeegéated from the '

trec povled and mived 5 oge 3 breccia w1th1n the "plpe" bxﬁlo to 50 feet
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.0% in situ bre001ated sandstone (stage l) The brecciation,of.the sand-

.i stone in' this zone appears to have been ‘an initial step in the process of
expansion of 'the "pipe . If this sandstone had been further bre001ated |
and plucked away as fragments in the "pipe" the banded microbrecc1a dyke

‘would have become a marginal phase of the stage 3 brecc1a "pipe S :

OccaSional fragments of banded michbreccia occur w1thin stage 3
bréccias With comminuted and s11tstone matrix, a- fact ‘which attests to
the early timing of these dykes‘in the progre331ve“development of. the
breccia pipes. The unusual banded'structure is mostllikely a flow fea-

s

ture generated by intrus1on of the m1c10brecc1a._
Source of Non—Hornby Channel Formation
Sedimenuary Rocks in Diatremes
In addition to Hornby Channel Formation sands»one, the diatremes in
the base line 2 area contain fragments and large blocks from a sequence
of. grey to black s1ltstone w1th 1nterbedded dolomite and a sequence -of
brown shale, red micaceous fine sandstone ard Siltstone and .red pelle—
toid chert. Jhere these rocys are found as components of stage 2 breccias
they are. intrus1ve and all contacts.gre brecc1ated, discordant and highly
D'firregular.. Southwest of 15+OOW~ base 11ne 2 several large outcrops of
A undeformed, but steeply dipping (locally overturned) grey 51ltstone and '_“‘.
.dolomite are found. In these areas’ the undeformed 51ltstone and dolomite ® “1,5
is nowhere 1n sedimentary contact w1th qunby Channel Formation sandstones. _
The contacts are evervwhere marked by zones of breccia and where linear, ) J"_
| m&lonite is commonly found along the edge oi the .sandstone outcrop. Bed— |
ding orientation is uniform w1thin each exposure of the 51ltstone-dolomite r'dil -
msequence but.varies'between individual exposures ‘which arewseparated by

gones of breccia. These exposures are condidered large, disoriented, -



allochthonous blocks whlch are commonly tabuyr parallel beddlng and |
which range. up to at least 250 x 800 feet in s1ze. It “appears that
. faulting, some of whlch postdated dlatreme activ1my, played a role 1n\
produ01ng the present dlstributlon of S11tstooe and dolomlte-aIOng;Vestor
| Channel southwest of 15+oow base line 2, | |
“ Map 7 shows the location of a soall isiand=at tae southWeSt eod’of o
Vestor Channel Wthh is- underlaln by'near vertioaliy dipping dark grey.
siltsbone vi th rare thin dolomite lénses.comprising a strat;graphic
thickness. of 400 feet. 1This{outcrop plos fwo'other odtorops of siltstone
‘and dolomite along Vestor’Channei which are sofficiently dissimiiar to
’preclude stratlgraphlc repetltlon, 1odlcate the total stratlgraphlc o
thlckness of the succession must exceed 700 feet.. A large block of bedded
brown shale, red ‘micaceous flne sandstone.and 511tstone and pellet01d
'chert represents a otratlgraphlc thlckness of a;proxamately 100 feet.
In view of 1ts llthologlcal dlstlnctlveness and Substanxlal stratlgraphlc
thlekness, the grey 31ltstone dolomlte succession must belong to a
: formatlon other ‘than the Hornby Channel Formatloo.i o . ' :é,
.Did the 51ltstone-dolom1te sequence underlle the Hornby Channel

Formation? . As prev1ous1y dlscussed several exposures of the sub—Hornby

'Cbannel unconformity have been/mapped.along the Simpson fslands fault

~

.. system. In all cases ﬁornby Channel Formatloo saqutoﬁefdlrectly overlles

126

Archean basement. This relatlonshlp vas encountered'in a 1117 hole on - -

zone 7 only 200 fe°t from a maJor outcrop of s11tstone—ﬂolom1te srecciﬁ.‘

Although the unconformltj across South Slmpson Island is not P\posed the
_"overburden oovered.zope commonly obscures only a tbdn stratigraphic
lpinterral; as little as 10 t& 2b\feéf,”thasiprecluding the existanqedof
fa signifioant'uﬁif'ofdsiltstone aod'doiomite below the basa; ortho_

Quartzite of the‘Hornby Cbannel Formation On'§outh Simpson‘island. 9
. N )’. N R - . ‘ 3

v
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If the siltstone-dolomite sequence underlay the Hornby Channel

- Formation it must hawe ‘been preserved 'as a near vertlcally walled fault

'bounded sllce of sedlment more than 700 feet thlck and as little as 1000
- feet or less w1de Whlch was. separated from the Hornby Channel Formatlon
'by-an unconformlty; Peatures observed along the Slmpson Islands fault
' system north of Unlon Island suggest that the Unlon Island Group was
3 preserved in donn dropped fault sllces. However, where the Hornby
Channel Formation overlles Union Island Group on UnlonlIsland the ba al
‘Hornby Channel saadstones contain clasts of. dolomlte from the underlylng
Unlon Island Group.‘ The Hornby Channel Formatlon in the the51s area

does not contaln s11tstone and dolomite clasts s1m11ar to those

within the diatremes. .Instead granltic debris is common. The rare

'stromatolltlc dolomlte fragments found in one brecc1a exposure (plate 15 -

\
" stomatolites. d1d not éx1st durdng dep051t10n of the Unlon Island Group.

e,f) are not from the Union Islaﬁd GroapAdf, as Hoffman (1968) clalms,

7

These conslderatlons suggest that the s1ltstone and dolomlte w1th1n the
dlatremes may have been derlved from above the Hornby Channel Formatlon.

.‘5 The most llkely overly1ng source for the s1ltstone and dolomlte is v
. : ’ i :

jthe Duhamel Formatlon whlch dlrectly overlaJ the Hornby Channel Fbrmatlon

'4Unfortunately exposures of DPuhamel Formatlon are unknown in the south— :

-

' \western half of the Eaat Arm w1th the poss1b1e exceptlon of a sequence of

. interbedded dolomlte and quart21te exposed on Jackson Island 19 nlles west;
northwest of ‘the thesis area (Hoffman_l968) ! Hoffmaa ‘has. descrlbed the

‘. Duhamel Formatlon in the type sectlon 75 mlles northeast of the thesis

area as stromatolltlc dolomlte w1th some sandstore 1nterbeds and rlpple—
lamlnated brown or green siltstone. Derlvatlon of the siltstone and

dolomlte from above the Hornby Channel Formatlon is cons1stent with

Reynolds (1954) observatlon that . vely large blocks in a dlatreme can
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 be expected to subside,»even through upwardly mobile finer material, due "
to insufficient subport-in a fluidized systémQ ' This argument:is,
" however, not'compelling‘as very large blocks which were‘transported ‘
upward for great distancesbhave‘been reported in some diatremes (Snyder -
‘and Gerdmann, 1965). .. . T B
In conclu51on one-is forced to regard thé non-qornby Channel Formatlon

sednmentarj rocks w1th1n the Slmpson Islands diatremes ao derlved from

-
4

a formatlonuof uncertaln stratigraphic position. }
Diatreme Formation
The Slmpson Islands bre001as appea" to have been produced by the
-forC1ble ebcape of a hydrous gas or a very moblle fluld pha>e from below
-
and perhaps within uhe Hornby Channel Forpation. The‘formation of the

-fbrecciasfinvolved extensive-oomminution“of‘rock material which in'part

fonned matrix for transported fragments and was 1n part 1n3ected into

“A_network fractures surzoundlng brecc1a "plpes" As descrlbed in detail by

Reynolds (1954) fluldlzatlon processes were llkely 1nvolved in the generatlon

l.of commlnuted quartzo—feldspathlc materlal and 1ts 1n3ect10n 1nto the

o

network fraotures of stage 1 and 2 bre001ated sandstone as well as the

‘inJectron of stage,4 orecc;a-dykes. Heterogenelty of»breccras,-occur—

.f renoes of flow strncture:rn some_commindted.material; banding in some ‘
breccia dy#es and roundiné of clasts"in'stage'4 breccias and verydloCally
‘ in ‘some stage 3 brecc1as all prov1de further ev1dence that fluldlzatlon -

-
4

played an -important role in ‘the fornatlon of the dlatreme system (Lorens,
-McBlrney and Wllllams, 197° )._ The exten31ve fractur1ng and fragmentatlon
of- rocks in and around the brec01a bodles may have been the result of

\

either an 1n1t1al erplos1on or hydraullc fracturlng (?hoemaker et al. kR 1962)
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ferhaps both processes.contributed to-brecciation. The drusy vein quartz

‘Aand dolomite which filils some fractures in sta*e 1 bre001as prov1des

dlrect ev1dence that not all fracturlng wa.3 produced by hydraulic. 1nJect10n -

of fluidized commlnuted rock. | |

| The escaplng hydrous phase enten31vely altered those breccﬁas.'wit'h~

a slgnlflcant, commlnuted _quartzo-feldspathic matr1x. Alteration conslstedf

pr1n01pally of strong albltlzatlon,‘weak to. strong dolomltlzaflon and

weak serlcltlzatlon and hematlzatlon. Alteratlon preferentlally affected

‘the commlnuted matrlx but also anected\phenoclasts of dlfferent .rock

types to dlfferent degrees. The altered commlnuted materlal was varlably '

J-recrystalllzed as evidenced’ by patches of more coarsely crystalllne

alblte mosalc (plate 6; a, b) and porphyroblasts of carbonate quartz,

. muscov1te and alblte (plate 6; d tq h). lCarbonate porphyroblasts whlch

'always appear paragenetlcally latest are euhedral and commonly zoned

_(plate 6f) Hematlte occurs prlnClpally as. an extremely flne dustlng

{whlch 1nvar1ably has colored all alblte brick red to plnk. Mlnor specular

hematlte occurs as very th1n veinlets in bre001as and siltstone. . Alteratlon

is of relatlvely mlnor slgnlflcance 1n brecc1as w1th a very Siltstone

rich matrix{ A llttle secondary albite does occur in such rocks as thln

plnk velnlets whlch are notimagmatlc. The extcn31ve alteratlon ‘of brecc1as

: w1th s1gn1f1cant commlnuted quartzo feldspathlc matrix was 11kely promoted

A;Tby the - highly chemlcally reactlve condltlons between gas and solld phases

in. a fluidized system as dlscussed Dby Reynolds (1954) ‘
Intru31on of magzma was ‘not a d1rect agent of brecc1at10n. Most llkely

‘the occurrence of bostonlte excluS1ve1y 1n assoc1at10n w1th dlatreme

‘brecclas is no 001n01dence but the nature of” any genetlc connectlon 1s.

not so clear. As prev1ous1y discussed bostonlte is found ‘only 1n the base

1ine‘l‘area as several small bedleo spattered_over an area of approximately
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4000 feet by ' 2000 feét coincident with the most heterbgenéous and complex -

0

brecciés of the diatreme sy%tem. ' The bostonite ha§ been extensively
brecciated by digtreme activity and 1ikeiy all the expdsurés are préjécti@ns'
from?a singlé'underlying intrusion which was diSrﬁptéd by the diatremes.
4»N0Wheré'Wés bosténité seen-which intruéed-breccias but Iargé.blocks of‘
"_bostonite and areas of brécciéted bostonite occur within diatremés.(
These'featﬁrés igdiéate that t?e bostonite fepreseﬁts an'irrégular
_ hypabyssélbintrusion expoSed‘véry neér its top. The ﬁr;choidal fexturé»
-indicates it wés largely crysfél;ine gt the .time of emplacement;; The
» bostonite'cooléd, fracfﬁred\and.was extensively dolohitizéd, paftly as
.veins,:priof-to dia£remq activity. ‘A;tération_of the boéténité was
brobably_autometasbmatic és sueh alteratiénAis a'genéral'cﬁaracteristic
of bostonite. |

It is femptithfq\sbécu}afe that diétremé‘activitjvwas the resﬁit of
violent‘degaSSing of u?dérlying volatiie rich Baﬁtonife magmahwitﬁ the
hyérqthermal phaée begoming‘a:carrier‘bf élbite and carbonafe into the -
diafreme System whéré it b%oducédiwidespread méfasomafism.l Such violent
degéssihg.eould have.been the result of suddeh aecomﬁressionoéf thé.magm;ﬂ
.iﬁduced £y'hydrau1iE fractufingito.éurface (Shoemaker éf‘al. 1952).

Because the bostonite -intruded the Simpson Islands faﬁlt system,.such

\

»agcompresgion‘also could ha&e.resﬁlted frﬁm brittle failure and seismic
.stfain'releasé on fhe'faglf t:iggéied t, mégma intrusién.. This.hypOthééis
o feéuires.tﬁat the:pfesently_expoéed bostoﬁite'was‘intruded and cooled  1'
before‘cohtinued,or feéur}pnt gpﬁellihg 6f-ﬁagma fafﬁheriﬂeloﬁ ;ﬁéuééa
fault;ﬁovemgnt. Phis is consistant'ﬁith ouj khoWledge thét:the base of
ihé'diatrémes'iie% soﬁewhérevbelow the top‘of %he boétoﬁite;
"; As ah.altexnaéiQe hypbthesis, diétreme activity qduld‘héve béep -

triggered by thermal eipanbion of ground water due to bostonite intrusion i"
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(Johnston and Lowell?.l9di).' ﬁisiné megma would be expected tolenoounter'
a more water rich environmentndpon intrusion'to the:level‘of Proterozoic
’Scdiments, in particular the Hornbv Channel formation sendstonesjwhioh

may have been conolderably more porous at the tlme. 'Reinherdt'(l972)
favours the thermal expansion hypothe81s for generatlon of- the Slmpson
Islands brececias,’ This hypothe81s is weakened by the ev1dence that the-

1

dlatremes extend 1nto the basement an unknown dlstance below the‘
'»nunoontormrty Dletremes filled prlnerpally with fragments of Archean-

‘ basement occur north of Cllffed Straits. (map 16) as descrdbed in chapter . t
111 and three miles southwest of the west end of Vestor Channel as -
descrlbed by Relnhardt (1972). The latter occurrence 1svapprot1mately ‘
three miles souvhwest of the nearest proteroz01c sedlments which are

| Hornbj Channel Formatlon Assumlng the unconformlty dlpS a modest 100_;:
northeast 1t is pos51b1e that thls dlatreme is exposed at an er051onel

\\ level apprOY1matelj 2703 feet below the unconformity. The presence of'
fraéments of granltlc rock in the base line 2 dlatremes COnflrm° that‘
they too extend 1nto the basement : .

% The development of abnormally high vater pressure (geopressure)
fw1th1n rocks alorg the Simpson Islands fault system may have contrlbuted
to, or;trlggered, d;atreme activity; Conditions favorable to the develope
.ment of éeopressured.ZOnes wouid have béen attained if" the seQuencevof
siltstone and dolomlte involved in the diatremes was preserved in a nar-’
oW fault bounded slice hefow the Horan.Channel Fonmatlon. GgOpressured

. gones develop in subsiding sedimentary basins. due to restrioted fiudd
movement in'stratabwhrch are rapidly buried (Jones; 1969)‘ Geopressured

gones oan occur at depths aus 11ttle as 5000 feet and are characterlzed by

abnozmallv hlgq temperetures, commonly in excess of’ 260 C (Dorfman and

r/) A
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Kehle, 1974). 'Geopressured zones are thermal insulators and.are char-
acterized by abnormally steep thermal gradients (LeWis and Rose, 1969)
Develbpment of geopresoure in a narrow fault block of bedded s1ltstone

and dolomite beneath the Hornby Channel Eormation couldfhave been pro-

moted both by rapid burial and by”liberation‘of-water from clay.minerals "

vdue to dlageneSis and metamorphism (Jones, 1969) Expuls1on of water ‘
into fractures could have generated a geopressured gone which extended
_dovm into a hydro sttem in the chotalline basement rocks along the

"Simpson Islands fault system beneath the fault slice of siltstone- and '

dolomite.
Geopressure alone could have produced hydraulic fracturing or haVe

1nduced fault movement which would have resulted in decompress10n of the

1

- . gone, Bostonitic magma 1ntruded into or below the geopressured zone

would ‘have produced a. high 1ocal heat gradient enhanted by the insulating

effects of the zone. Heat contributed through a period of time by co0l-~

ing of  the already erys talline bostonite (largelj crystalline at the time

" of intrusion) would Have further elevated the temperature of the geopres— )

.'sured zone and pressure would have increased due to metamorphic liberation
of water and p0951bly due to addition of magmatic fluids.' Hydraulic frac~
turing up to surface or permeable overlJing ‘'strata or fault movement could
have resulted in erplOSive decompre531on of the hydrothermal system.
Exp1031ve bre001ation could have extended dowvn into the geopressured

basement as the diatremes propagated downward with the decompre531on
I'4 .

' front.

-

_An instructive,comparison can’be made between the Simpson Islands dia~
tremep lnd a series of diatremes located along an Illin01s—Misoour1—Kansas

axis described by Snyder and erdemann (1965) There eight exp1051ve '

132,
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:features are aligded,along'a 460 mile east—west'trending struoturai_zone"
which likely'refleots a major fault in the Precambrian basementt ‘Exhlosive
gas activity and related magmatism spasned’a period from]Upper Cambrian
'to‘éariy:Tertiary time. - Diatremes or{ginated in the‘basement;and bxocks
were transportedlas mueh:as'BdOO“feet up and BOOO‘feet down with extensive
mixing of fragments from both higher and lower in thevstratigrabhic‘colunnf'»

Megabreccias, extensifely frastured wall.rocks\and associated dreccia

Within theethe81e a ‘ere appeaak to be a. pronounced ‘increase in

Soay

the degree of 1nduration.oi?¥&unhy Channel Formatlon sandstones w1th1n a

couple of thousand feet‘of major northeast strlklng faults.,'The sandstone

aTOng the Slmpaon Islauds fault System aqd thc Areble fault are more _

eroslonally res1stant aqd form broad northeast trendlng rldges. Thelﬁf )
sandstone along these rldges appears much more massive with respect
to beddlng planes both on air photograohs and 1n the field.: Quartz and.’

r quartz albite veins and velnlets are abundant near fa;lts on both the
north and south 51des of the the31s area but are v1rtually absent aﬂey
from faults in the center of the the51s area’ south of .the. SlmpSOn Islands
fault and north of Preble Channel. On a very locallsoage, sueh ag'areas
within the zone 5 geology maﬁ area (map 13}, the-sandstone-is.much.more“
:siliceous, imosrusable and'indurated‘uithin areaS'hith a high denSity of
quartz and ouartz-albite‘veiqs. These veins commonly have - gradatlonal
contacts vith adjacent sandstone. |

: Thelmost prominent quartz;rein, set has an.east—southeastvstrike andA.,
. a steep dip-consistent.with the‘shear'orientationieonjugateato the east-
fnortheast striking faults.durdng dextral‘shear. Large quarté»yeins

. ¢ .
g .



commonly occupy faqlts:of the Simpson Islands system. ,The largest. of .

these is continuous'along‘the plane aof the Channel fault for a strike>

.

length of at 1east 9000 feet and 1n two areaa th_1s vein attams a thlck—.
. ness of 100 feet (maps 10 and 15) The sandstone aigacent major faults'

commonly contains a hlgh density of small quartz veins andfstringers.

These features indlcate the Hornbj Chaanel Formatlon sandstones .
have been s111c1f1ed in prox1m1ty to maJor east-northeast striking |
faults.( Petrographlc examination of sandstones ha: bcen largely llmlted:‘
to samples from near faults ‘and has revealed abundant evidence of @
-s1110a remoblllzatlon. Quartz overgrowth and contaﬂt cement (plate 7g)i

:provlde erldence of'51llca depos1t10n in some samples. .Contact solution

R

(prate 7f) a1d stylolltes (plate ™) provide evidence of'silica“remofal.'
in other samples. It is probable that 5111ca redlstrlbutlon in fandt

. proximal sandstones vas promoted by fault related foldlng aad hydrotnenmal

hact1v1ty. ;
“

Examlnatlon of thln sectlons stalned for both potass1um feldspar

“and plavloclase has revealed the presence of w1despceai albltlzatlon in

standstones along the olmpson Islands fault system and the Preble fault.

.The seconda*y a_blte 1nvar1ably contains an extremely fine dustlng of .

hematlte which. has colored the feldspar plnk to ‘reddish plnk MOSu

-

- commonlv albite ha> partlally or completely repla*ed deurltal potassium.
. feldspar (plate 7;.a,*b)m In strongly altered:samplesfthe albitevalso
forms a Secondary(cement‘Whieh has locally'replaeed somepdetritalhquartz
(plate.7; c, d). On a‘megascopic scale, moderatevalbitization is

- manifested by pinker detrital fel{gp;;-gfaihs and strong albitization

produces;a general reddening‘of the outcrop.

" The /actusdl distrihution of:albitized Sandstones cannot be‘e#aluated :

without more extensive petrography but the available data suggests that

134
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‘thermal alteration above the albite'syenite dyRE‘

short distance below these oufcrops.

o | S s

albltléatlon is espec1al1y w1despread in and around dlatremes, in the base
YEN e

llne 1 area east of 44+00F aad close to the Preble fault on Ped Penlnsula.

In some areas, for example immediately northea 5t of Romeo Lake (map 15),

- sandstone appears albitized adjacent major faults. Albitization within

diafremes has already been described. In addition to albitizatlon related

' to diatreme altivity it seems quite likely that albitization was also

‘produced by hydrofhermal activity'along faults. Albitization in the ,

area of the east end of base line 1 may have.been'the’result,of}hjd:o—v

hich was intruded a ‘
j .

Conclu51ons P - S
: . _
The Simpson Islands fault system w1th1n the the51s area has been the

locus of albite syenlte 1ntrusion, bostonlte intrus1on, dlatreme act1v1ty

[}
¥

‘ano W1despread SlllclflcathQ and alﬁltlzatlon. These' geploglcal events

are all genetlcally related to the controlllng gﬁmpson Islands fault sys—'
tem.. Although_the exact nature of temporal gnd genetlc relatlonshlps

amoﬁg-these events»has'not been'established, it seems likely that such

& genefic felaﬁionship exists.

An alblte syenlte d)ke of plutonic aspect was lntruded along faalts

»

@of the Simpson Islands system and reached 1ts upper level of 1ntru51on in

the:the51s area. It was 1ntruded after depos1t10n of the Hornby Channel -
Fonmatlon and rep“esents *he upper end of a 16 mile . lomg dlfferentlated R

dyke of pos31ble alkaline affinity. It{Was offset by late movements

S . @

‘of its controlling faults.

An hypabyssalibostonite stocktof complex;geometry was'intfuded'into

the Horﬁbj Channel~E€h¥§§10n w1th1n the Slmpson Islands fault zone close

'to the petrologlcally s1m11ar albite syenite dyke. It too reaohed 1ts

gpper’level of.lntru51on at the preseat er031on surface. . The bostonite
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was agsociated w1th strong automctasomatlc alteratlon, p¥§n01pally ' T /

°

' dolomitlzatlon, and may have produced albitization of adJacent sandstone.‘

»-The timing of’ bOStonlte°1ntru31on relat1ve to intrusion of the alblte-

syenite is not known. “5. o T

l

v

Violent gas edcape from a source within the Archean‘basement produced
‘ : ) Lo . _ :

a complex system of irregular diatreme "pipes" and associated breccia

ﬂdykes. Breccias are highly variable in composxtlon but all .are combosed

of fragments of pre-existing rock. Comninuted rock materlal is & oommon’

, . o »A . ‘—/l\ ' ‘ N }

breccia matrix and has‘been extensively albitized and carbonated. Diatreme - .
N . Q o : Qv. l‘ . .'

development produced. extensive fracturing of sandstone wall rocks ahd probably

~ involved fluldlzatlon processes and explos1ve act1v1ty. 'In'addition‘to
fragments of Hbrnby Channel Formatlon saadstone, granltlc basement and

bostonlte, the dhatremes ‘contain fragments and very large blocks from
at least one sedlmentary formatlon of uncertatn stratlgraphlc p051t10n.’ ¢
Ly R4 .‘~‘ R
Sands,one along the Slmpson Islands fault system was extens1vely

¥

'Sillleled and'albltized. Sllqc1flca%1on is manlfested by stronger T .

A7)

cementlng &f, sand gralns aqd by quartz velnlng ' Albitization 1s'manife$ted

by replacement of detrltal pota351um feICSpar gralns and in. extreme

« . . L . -

-~ ‘QYP"v‘.a . N

‘ 1nstances by - secondary alblte cement. Alblte also occurs Jin velns w1th
) R - ; )
quartz., SllileLcatlon appears related to the fault system whereas ,'f o

albltlzatlon appears related to . both dlatremes and faults as nell as - | -

- . : e A
. : . A . -
. - L ..
- . . * B .

pos31b1y o intrusions. i
a B N



CHAPTER' VI . -
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'URANIUM MINERALIZATION

'\\\ ) ) . L ‘ N ' P

e . .
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.”,\\ ‘J . Introduction.
Numerous"uranrhm depositsyof sevqral-different/types‘occur scaftered
throughout the East Wrm of GreeZ“SIerngake. To oate none of these héfeh
" been mined; These oc urrencesilnclude fault controlled uraninite’ veins
in mylonltlc rocks, uranlnite bearlng velns (some w1th cobalt—;;ckel ar;' R
%

senldes) which cut granodlorltlc stﬂcks and thelr wall rocks, and an un-

L]

%,

E

usual mona21te r1ch ,occurrence in Duhamel Formation dolomlte.? Some of
these dep031ts have been dﬁscr1bed by - Lang (1952), Lang et al (1962) and

o Barnes (1952) In 1970 Vestor Fxplorataons lelted undertook an, extended. .

[T - . ‘
iprospectlng program iocussed.on arenaceous rocks of the Sosan Group which.,s
revealed the-presence of many uranium occurrences within these strdata’ ‘

~? -

7thro:gﬁout ihe Fast Arm.: The Company has c;xductec detalled evaluatlons, j»f -

includlng dlamond drnlllng, on several: of these oqgkrrences Ln sandstones l

¢

of the Hornby Channel and K1u21a1 Formatlons. Deoplte the curreﬁ!Llack of .
. ._x‘
any uranlum producers, the many occurrences quallfy the East Arm.as a

W

'uranlferous metallogenlc province.

Although the Slmpson Iézbnds uranium dep031ts -oceur 1n a more complex

.. . '\”
. : geologlcal env1ronment 1n many waJs they are 51m11ar to’ other occurrences
.- N . -vl

'in»the Sosan Group, partlcularly those near Snowdrlft and Reliance.;_y o

- -

: . ‘ - : - ‘

e Radloact1v1tj in the Slmpson Islands Area ’ 'gﬁ S
Eg e : -

R Prospectlhg conducted 1n 1969 and 1970 in the Slmpson Is&ﬂ;ds area -
-ﬂ A:"& &

- oocg%ed ll radloactlve zones and approxlmately 120 isolated radlometrlc

AR 2 x.zﬁ? :
a anomalles due to locallzed uranlum enr1chment 1n Hornby Channel Formatlon
L I ,
s PRI ~,’ - x 3“_;_‘ R %
\sandstbne : The locatlons of the radloactlve zone ‘are shown oq;map 17, g

w
TRy ," ) e
," '," v o y .

and the iFolated anomalles are shown on: map 7. In addltlon to these . .

7 b

T e
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"of zone 5 for comparative purposes. L : ' ///7 ’
X [ . \Lg'_'}

_ rock types in the base 1ine 1 area, not included Within uranium mineraliqu

-/\

- 139,

v

uranium- occurrences, a.few hundred radiometric anomaiies were located R
whibh were produced by thorium in zircon rich hematite laminae:

These heavy mineral bands, composed prinCipally of hematized detrital

magnetite (described in chapter IV), are of no economic significance.

’

The most significant zones of uranium mineralization lie<w1thin

the base llne 1 and base line 2 map arcas ‘and their locations With E (fgﬁﬂ—
S ’ -;"i' s >

respfc! to the éeology are shwor. - "5 8 and 10. Maps 9 and 11 are '7:é“{

radiometric contour maps of the two base line areas; The‘zones of g A 3

uranium mineralization Within the tvio base line areas were mapped radio—

' metrically and topographically at’ 1 1nch equals 40 . feet based on alidade

"survey contral. The most detailed survey was conduted over zone 5, the

most encouraging zone, .The detailed radiometric contour map ofvonly zone

5\is‘included'as an example (map 14) Map.lﬁ provides jhe detailed geology

\

. Comparison.of radﬂgketric maps with geology maps . shows that certainb
‘ ' 9

zones,. are characterized by unusually bigh background radioactiVity. These 'fl N

i

rock types are generally fine grained,-hematitic, micaceous sandstones and

Eed

3

fine to medium grained, pink, feldspathic sandstongg.:'Similar_rock types

' elsewheru in the Simpson Islands area are also characterized by high back—_

ground nadioactiVity The high baokground of these rock\types is probably

due to greater primary potass1um and - thorium contents.S%&tenSive radio- .

wr

metric and chemical assays of sample° from bedrock pits and drill core o
- ”! L
1ndica+e that the anomalous radioactiVity w1thin the defined zones is,

due to enrichment in uranium with genera1lj negligable amounts of’ the>

thorium. Map 18 illustrates sarface assaj values obtained from zone 5 '

¥ B

”_‘for comparison to-thetdetailed,radiometric contour-map of zome 5.(map-l4). .

. Y : : : :
There is no ronsistent geomctric or spatial relationship between’
L ; / ’ o , o S

|
R SR
T - S
' B R : : . .
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uradioactive zones and either diatremes or faulfs.: Uranium enriched
radiocactive zones occur in varlous stratlgraphlc unlts right from the

basal orthoquart21te (zone 7) through to one of the hlghest stratlgraphlc

?
levels exposed w1th1n thd two. base dine area, approx1mately 1400 feet

:above the basement (zone 5 west) Most radldhc;lve zones exhlblt a

'general»trend which is conformable“tOVDedding in the host’SAndsjone.

: Smaller scale trends are apparent w1th1n some radloactlve gones and

' appear to be controlled by local features such as 301nts and topography. p

.Zone 5 is the best example. P R 55?-.
Exam_natlon of the zone. 5 radlomeg%§§ SE? (map 14) reveals two radio-

‘1metr1c xrends. The flrst is a very gross parallelism of the zone with

-
- 1

beddlng The~segond is an allgnment of radiometric hlghs/ln an east—
\

~~
southeast dlrectlon. Figure 14 78 >tereograph1c progectlon of JOlnt
and quartz vein’ attltudes taken“across zone 5 There are two very dlffuse s

joint sets and one quartz vein;set witn‘slightly'less scatter. . The quartz"‘
veins, like one setrof jdints, strike east—southeas% to' southeast ‘but

t
IS

dip less steeﬁﬁy than the 301nt8~ It is probable that one of the tmo is -

<

related to the smaller scale radlometr1c*urend It would be more ‘* .
¥..

reasonable to correlaia_the sou*heast strlklng joint set w1th the radio- -
metmc trend fér two reasons. FlI‘SE,, 1nd1v1dual quartz veins and strongly

velned areds'on zone 5 are nef/unusuallj radloactlve. Secondly, almost
/

all“the radloact1V}ty'measured in the selntlllometer survey derlved from

2,
secondary uranlumrmlnerals very near the surface and enrlchments of

ot B ' @

. secondagy uranium mirierals commonly coat 301nts. Elther prlmary ep1genet1c

P

4 Rl
mlnerallz§%&0n40r thirreglstrlbutlon of uranlum as secondary minerals would

av

_ hare beén.lnfluenced b" ;grmeable 301nts. In places on zone 5, radlometr1c

b . IL\ ‘-, ¢ 4"1' N "

hlghs ﬁhow a good correlatloﬂrwlth topqgrapzlc lows This maJ be due to
{27

topographlc 1ows aotlng to cﬁanqu'present surface runoff and hence control
A, . . N
et . o



' Figure 14.

Stérebgréphic-projéctidn of poles to joints

and quartz veins from zone 5. Solid circles

are poles to 301nts, open circles are poles

to quartz veins.

i
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‘ongoing-surficial redistribution of secondary uranium minerals.

Lv

Uranium mineralization within Hornby Charnel Formation sandstones ,

Oxidized Uranium Mineralization'

in the thesis area caa be dividedvintO'two types,referred to as oxidizﬁgr

e d reduced uranium mineralization; Oxidized mineralization is characterized
. by an absence of pyrite and contains secondary uranium minerals 1n which
uranium is hexavalent. Reduced mineralivation is pyritic, and contains

uranium minerals in which‘uranium is tetravalent.

-

The‘most widespread uranium‘mineralization in'the Simpsonulslands area
compriSes_secondary uranyl compounds which occur as joinht and fracture..
| coagtngs,‘érain coatings and‘dissemimated intéfstitial'grains in the
host sandstone. In. several occurrences the Weathere& outcrop surfaoe

shows a’ patchy stain of these,yeIIQWQ greep and rarely orange uranium

\l
Sigt! , o TH

minerals; MOSt commonly surfaée uranium stain is absent and secondary

N

uranium minerals caa only be seen after.blasting of . the radioactive

outcrop. The maJOTl vy of these occurrences are due primarily to fractare
ﬁco;tings.uhich commonly are conoentrated within several inches of{the ' .
weathered surface. | | |

i The’secondary uranium minerals-whihh hayelbeen identified by x-ray
" powder diffraction'anaiyses,are: soddyite"(suos.SiO -SH‘o) cuprosklodowskite

(CuO.2UO3.ZSiO ;5H'O), liebigite (ca (Uo;)(003)3.10H 0) and becqierelite
«11H 09) Other minerals indicated but not confidentlxaidentified
A

%
_(ﬂm3
are billietite (BaO 6U03 .11H o) and vandenrlesschef% (Pvo. 7uo .12 o)

In addition to these, Morton (1974) has reported uranophane (CaJ 03812.

-
O 7H O) and compreigna01te (K 0.6U0_.11H O)\ In very rare occurrences

3
‘erytﬂrite (CO (AsO ) 8H O) coats fra*tures in association With secondary

S uranyl-minerals. Oxidized ‘uranium mineranization usually but not- alwajs,

-
Loy
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occurs w1th1n or closely a>s001ated with locallzed hematlte stainlng
.which has permiated the SGrlCltlc matrlx of the- host sandstone to produce

"a medium to dark~red,colorat10n of the rock. _The;hematlterstalned areas

N

o are patchy in shape, up to several tens of ‘feet geross and’'in many cases

the long axes of hematized.patches.are oriented parallel strike. Localized
hematite staining is commonly not .associated with radioactivity. Association

of'rdggoaCtivity‘with hematite staining is strong onvzones 1 and 5.but
only moderate to wedk oh“dther zones. A few radioactive bedrock pits
-t . ' e - _ .

are devoid of hematite staining. Goethite staining ‘is only common on,

gone 1 wbere it produces small rusty patches on the outcrop surface

. )-

above. non-radloactlve pyrltlc sandstone. Elsehwere in the/fzmpson Islands
area, geothlte'characterlstlcally stalns sandstone surroundlng occa51onal
pyriteioccurrences which are not aSSociated with radioactivitj.

[y . ‘

The ox1dized uranium mineralization 1s of llttle economlc p ‘ntial,

being charactcrlstlcally low grade. Chemical assay grades greater than

O

. 0. lp U308 are uncommon and are usually restrlcted to grab samples contalnlng

. very locallzed fracture coatlags or enrlchments of secondary uranlum min- -«

- - " -
erals from very near the'weathered surface. It appears unllkelgbthat a

_ substant:al volume of rock characterlzed b/'oxldlzed mlnerallzatlon would

grade more than a few hundredtns of a percent U308. Th/U ratios’of oxi—

dlzed mlnerallzatlonaln nematlte stained sandstone ranged from 0.13 to O 5
»-r*.,

The Tn/U ratio of oxldlzed minerallzatlon 1n unstalned buff to pale green

sandstone was approx1mately 0.12 (Morton, 1974) " Assay data.lndlcates
that oxidized mlnerallzatlon contains erratlcally variable s1lver grades
which range from nil to 3. 64 oz. Ag/T but which generally do not exceed
a few tenths of an ounce. Assays 1nd1cate gold content 1s usually nil

to trace and rarely up to,a few hundredths of an ounce per ton.

YA
v

o

v
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All zones except 7 and 5 owe their radioactivitf tO“OXidize@‘
,mineralization. It is significant'that diaﬁond driliing of 2zones 2,j3,
6 and 5 west indicated that the oxidiged mihefalizaficn is limited “
almost.entircly.tc.tae sandstone Qexy near»surface,. Only om zone 1
did diamond drilling enccunter significaht oxidized'miﬁeralizdtion‘

not associated with reduced uranium away from surface.

' Redgced,Uranium Mineralization
'The most economically sigaificanf t&be df‘mineralization’present in

the olmpson Islaads drea "onprlses grey to black, pyrltlc sand;tone |

in whlch tetraralent uranlua occurs in uraninite and cofflnlte. : ’ o
Chalcopyrite, aad galena are commonly present ;n minor amounts‘gnd tra“e
_cobaltlte, aruenoerlte, covelllte, hemat1te,>spba1er1te and anatase .re
-‘present locally; These minerals are characteristically very fine grained

and occur 1nterut1a11y in the nost sa?dstone wnlch shows teytural ev1dence

of aepla"ement of 31llca+es (plate Te). Uncommaqu uranlum and eulphjde

"gnnevraTS occur as very tmn,’ usually mlCI'OSCOp:].C, velnlets arid 1'1 fractur:es

transectlng quartz pebbles (plate 8) " Minor carbouate is the only

853001ated gangué'hlneral. - ‘ fb-‘ ' o . .@@.

Ly
|

Uranlnlte tjplcally occurs as anhcdral grains ald 1nterst1t1al P
'networks whlch have been replaced Lo varylng degreea by coftlnlte {plate
9; a,'b, e, ). The uranlnlte is 1nhomogcneouo thh reopect to reflectance.
The fleasured reflectances of flve separate gralns *anged from 18. 27 to
_:15.07 in alr{at 546 nanomeggrs)._ The uraninite~cell edge d}mension
.-‘Was calculated,fﬁom a(lllﬁ aeasarec from x-%ay'di;fractograms_ia
.ccomparison to a quartz interﬁal standard.» X-ray diffractioﬁvpowder.
photographswproduced dlffuae lines 1nd10at1ng a range in cell size. Thie

was manlieated on dlffractogramu by a broad skewed d(lll) peak w1th a mode
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correspondiné to to a=5 47 A. The skewed curve indl"ated that the cell
size ranges contlnuously from this value down to 5. 39 A.

Varlation in cell size of uranlnlte is principally the regult of

three- factors varlatlon in rare earth and thorlum content degree of

'Ldlsorder of 1nterst1t1al oxygen atoms and degree of oX1dat10n (Brooker ‘and

- Nuffield, 1952, Bennan, 1957 and Frondel, l958) It is assumed that

. secondary cofflnyte. In some. grains. replacement has been complete. The_"

as an 1ntermed1ate step in the alteration of urtninite to coffinite by

thorlum and rare earth contents dld not vary appre01ably w1th1n individual
prlmary‘uranlnlte grains, The Tange in cell s1ze of the Slmpson Islands
uranlnlte 1s far in excess of the 0.035 A~ maxlmum variation which can be

produced by varlatlons in degree of orderlng of 1nterst1t1al oxygen (Berman,

1957). It 1§3therefore concluded that the varlatlon in cell size is the

,izesult.of.varlable oxidation of the uranlnite with higher QOS‘content . ro

-producing smaller unit cell size. This is supported by the variation in -

reflectivity Progress1ve ox1dat10n of uraAlnlte produces a dccrease in

reflect1v1ty as descrlbed by Ramdohr (1969) who also noted such ox1datlon -

“\J

\

weatherlng processes.
Coffinite is’present in the reduced mineraliéation as an alteration

|
of uraninite. The cofflnlte t)plcally has replaced uranlnlte 1nward from.

..)'

grain marglns and the contact Bétween cofflnlte aad uranlnlte is hlghly :

1rregular (plate 9; a, b). In ple s uranlnlte from a single primary

graln has been replaced so as to leave a serles of uranlnlte remnants w1th1n

- mea)ured reflectance of grains petrographlcally 1dent1f1ed as cofflnlte ' -

ranged from 7 2% to 9 (In air at 9%6 nanometers) Ramdohr (1969)

has p01nted out that cofflnlte and certaln types of oxidized uraarhlte

or. pltchblende (e g. hasturan lll) may be petrographlcally 1nd1st1ngulshable.

-

The 1dentlf1cat10 offinite has,been'confirmed by nonéquantitative S o,

i=d

R

[Py V.



147

eleCtron microorobe analyses performed by Dr. D. G. w. Smith.~ These'

| analyseo 1ndlcaued that mater1a1 ‘with the optlcal propertles of cofflnlte
contains apprec1aole amounts of sil;con.' Electron mlcroprobe x—rar
photographs presented in plate 10 1llustrate the s111ceous compos1t10n

of the cofflnlte compared to- uran1n1te in samples from both the Slmpson

Islands and Reliance areas. Desplte the demontrated presence of appreciable
amounts of cofflnltlc mater1al in some samples, X-ray dlffractlon analy51s .

of heary mlneral separates falled t0 detéct even the: strongest cofflnlte
¢

) reflectlons. The secondary cofflnlte is essentlally amorphous

Reduced mlnerallzatlon character1stlcally contalns mlnor to a few

S

perceﬂ\;nudte as euhedral +to anhedral gralns dlssemlnated 1nterst1t1ally

’

in the host sandstone and as occas10nal thin films on fractures. Textural

e#idence’indicates two generations'of pyrite. st yrlte predat.‘ 2
. v Y
GItered

is commonly partfﬂilj replaoed by ura41n1te which was subseque tly’
to cofflnlte (pla+e 90) The second generatlon of pyrlte forms ‘thin rims

 .around uranlnlte—cofflnlte gralns (plate 9; a, b) and in places forms thin

o .\‘
Gt

overgrowths oh flrst generatlon Ryrlte from Wthh ist may be partla.ly

»;separated by a thln layer of uranlnlte-cofflnlte (plate 9d) The second
4 -
generatlon pyr1te postdated uranlnite ‘but predated coffinlte. In places

' alteratlon of uranlnlte to- cofflnlte has been locallzed along contacts S

of uranlnlte w1th both flrst and second generatlon pyrlte.
.Minor amountS'of galena and-chalcopyrite are uSually present in the

reduced mineralization. Some galena oéeurs as extremely fine grains j_*,\

‘dissemlnated 1n gralns of uranlnlte-cofflnlte and represents ‘exolved radio-

genlc lead. ‘Some galena, Wthh maJ be prlmary, occurs as isolated gralns
’ .
and composlte gralns with uraninite and cofflnlte in whlch the amount of

galena may exceed the ‘amount of uranium mlnerals. Chalcopyritetappears

- to be youngersthan the first generation pyrite and has in turn been replaced

VLT ’ ) C ,‘;_ - X AR ) o -
. o N - F2_0 ) ‘ - .
. : o~ W PR N aug
» ) i e e N >
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by uraninite. Tocally trace covellite occurs "as an alteration of

chalcopyrite.

-

Only trace amounts 3f bladed hematlte, subhedral to euhedral arsenopyrlte .

-

'(safflor1te 9) (plaﬁé/g}) and granular sphalerlte pceur in reduced mlnerallza- .
tion. Mdrton (1974) has ‘iden 1f1ed cobaltite (pre—uranlnlte) and anatase.

U'

The grey to‘black sandstone Wthh contains reduced uranlun.mlnerallzatlon.

.
~

generallytcontains'd;g t011;5%:U30é as indlcated by_extenSivegchemical
assays; 'Tn/U ratios range | from 0.05 to 0.07 (Morton, 1974).> Silver
and gold occur erratically in concentratlons up to 0.4 oz. Ag/T and .
0.64 oz. Au/f. lelted assay data 1ndlca+e a ‘maximum of 0. Sb Cu and ni 1/
'cobalt. Partial chemical analysis of four Samples frcm the Simpson
Islands area (zone 5) -were tabulated by Morton (1974) and are anluded
‘here as table 5 |

A Reduced u;anlum mlqerallzatlon is only aeen after bedrock: blastlng
although in one place it camé within an 1nch of the bedrock surface.
Bedrock-blastlng,has revealed‘lrregular patches of reduced mlneFallzaulonp'
with afmaximum dlmension of‘lO;feet. Patches of'reduced mlneralizationh .

are best developed on zone 5 but have also been exposed on zone 7 and at v

p1t 10 (map 17) A very ﬁinor amount wa encountered by dlamond'drlll

< B

holes under“zones‘l and 3 where the-rare 1ntarsectlons are less than a‘few;;.‘
inches‘long. \nlthough drill core intersections of reduced nineraliaation'.
were . all less than 10 feet in length, drlll holes on. zone 5 have enabled

i thg 1n€brpretatlon of p1pe-11ke nlnerallzed shoots under plts 4 and 9

“ whlch plunge southeast at —70 and -40 respectlvely. _Such shoots would

be hlghly dlscordant to beddlng. The mlnerallzed patches exposed on surface )

‘31m11ar11y show no conformlty to: beddlng. | ‘

Reduced uranium mlnerallzatlon has been leached back from 301nts s0
that the "grey to black mlnerallaed sandstone 1s'now separated from 301nt

o &
Ei g

Tall

v
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. arTow. leached bands.- These leached bands are Qelther-hematlte nor

planes by zones of unmlnerallzed buff sandstone a fraction: of an rnch
to a. few 1nches w1de.. Thus some larger patches of reduced minerallzatlon

have been subdlvided into smaller: JOlnt controlled patches separated by

o L]

limonlte stalned and the grey to black pyr1t1c sandstone contacts dlrectly

o

with buff-* leached sandstone. .
. ’ \

In contrast 6 the. general case whereln reduced uranium mlnerallzatlon B

has been leached‘bagi.from JOlnts and “the wea‘thered Surface, a few .

T

: examples have been found of very aooty'b ck,'very uraniferous mineralized

! \

saadstone locallized as a thin layer within-a fractlon of an 1nch of the

weathered surface or along.a near surface fracture. Such very 1ocalized,*

=

”sooty uranlum enr1chments are. usually less than ‘8 few 1nches 1R“d1ameter

'but in plt 9, 0n zone 5 such sooty mlnerallzatlon permeates the sandstone

e

adyacent a fracture for a few 1nches and along the fracture for & foot.
N &

ThlS ma,erlal was cofflnlte rlch and eontalned 4. f% 3 O 28” Cu, 0. 38 0z,

A

”Ag/T and O ?O og." Au/T *'Ehls materlal appears %o be, the product of

localized enrlchment produced by surface weatherang processes poss1bly
at the tlme of alteration of uranlnlte to cofflnlte. oo e
3 . . ' A'>'

Grey to black, pyrltlc, uranlum mlnerallzed sands el old rs alwnys :

¢
s

assoclated;nath oxldlzed mlnerallzatlon and 1ocal hematite sta&plng. ,Su'h>~
localized patches of hematlte stalned sandstone whlch occur 1n contact

0
with or* close to reduqed mlnerallzatlon)are best e;ﬁmpiafied“bn zone 5 s

as’ shown onr map 13 Comparason of maps 13 and l4*allustrates a’ correlaulon
between surface hematlte staln and rad10act1V1ty. Desplte a general spatlal

ass001a+ion, no cons1stent ggpmetrmc relatlonshlp betweengfeducéé uranlum ’ TN

'minerallza,lon and hematlaatlon can - be seen in bedrock trenches or drlll
core. Grey to black mlnerallzed sandstone and red hematlzed sandstone

may contact w1th each other or w1th buff, p1nk or pale green sandstone.
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In drill core hema,lzatlon does not occur preferentlally above or below i
. 39 v
: :&huced uranium minerallzaulon elther geometrically or strat;graphrcally.

Patches of reduced uranium mlneralizatlon and hematization are commonly
L‘.’,,N‘
: of simllar size and aspect but’ features suggestlve of one hav1ng replaced
o )
‘,the other a:e not apparent. In many places hematlte stalnlng has been

: ", : . iy
leaehed back from some: but not all fractures in a manner s1m11ar to that <%ﬁ3»

v

of thp—reduced uranaum mlnerallzatlon. - L L

y g . : . . : . EE I . o

‘J-Q f~g . | ‘: tﬁonradioactlvekﬁeduced Mlnerallzatlon ..j;x'"fa’ ;»L:,; j«i }; X

o _' A limited amounthf nonradloactlve dark grey to black; pyrltlc o : ;
@ sandstohe was found in the areas of zones 1, 2 3 and 6 asfwell as at.
?1t 2 gmap 17) ThlS nonradloactlwe reduced mlnerallzatlon 'was seen
/only in bedrock trerches and drlllAcor;. Surface weatherlng-of thls

// ‘pyntl_cﬂ..wsandstone on ~'zone T has produécesd 3‘3.1‘mon1tes'_3;aini v on ‘:heﬁéoutcroph

S | Q" . | = ' - | 7f“A343:{ ‘f

‘ 5 i - o . s' " I ; q" . ~h£/ s

ﬁ§ﬂ¥ ' The nonradloactlve reduced mlneralizatlonﬁas smmllar.to radlo“ctlve f_j.f I

reduced mlnggalizatlon)ln that’ 1t contalns up to a few pgrcent ve
o ; ;‘ . R el b Y i .é.“

~

P
' surface.

pyrite and traces of galena, chalcopyg;te,-sphalerate an covelllte; ‘The . - w;’

'._\ .

R dark grey to black color appear

\

Jpﬂbe due to the presence of coé&y

carbonaceous ma,er1a1 w1th a refractlvﬁ fhdex of 1. 77 and a reflectance .
a, . ST

. of 7-1070 (1n a:Lr Bt 54% nanometex@ Th;‘s materlal forms replac;we
/'1nterst1t1al networks in the host sandstone (plate 9g) and‘hay comprlsec

: up to a few percent of the rockj -lhe carbonaceous materral mlcroscoplcally,“
resembles the cofflnlte present in ura41ferous reduced mlneralleatlonv_”

-

’and thus leaves in doubt the questlon of\whether carbonaceous mater1al

[

= 4 {
A

may also be present.ln the reduced uranlum mlnerallzatlon (compare,plate R

e , N : .
O . o : _ o L

9e w1th 9g) p o y j‘tz‘ . S R _va S f o

P . Cova
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.“ g . : . . N . . . . .
. relatlonshlp to jomts and to- Eed herr[atized sandstone. T e pyritlc blabk
v R ’ o
A sandstone. oecurs as narrow bands and small bodles dJ.rectly controlled ¢

in sige and shape by' adJacent 301nts. Small blocks of ﬁandstone bounded :

by joints contain elther a ceptral body of pyrltlc black sandstone or
an encloang }.ayer of pym@?c black sandstone w:Lth a red hema,lzed

. L3
sa.nds’cone eore. ﬂmi@ayers or bodies of black pyntlc sa.tdstone are

s *__,v.-;

cbn&ment’ w1th b ated fmm fche adJacent Joints by a zone of buff

;‘i’

r

-~

0 Mne’raliaéd sandstc?e. Hema%ite stalned sandstorxe occ\:urs as cores w\

mthinv enclos:.’ng black pyritic bands as well as patches Lt en.closed or

‘only partljal%closed by black pyntlc bands. Some but not all
- .'

oY

. hema+1aed sandstone is separated fro:’ isad‘]acent Jomts by zones of buff, \»J o

b’

apparently leached, .amdstdne, ;l‘hese ‘relatlorm %
.‘ ® 0 . *’E’*" ',»313’1 g,n,) I). B
P! é

(.a

which are I;11u§a¢t:rated«- -
S, W

'_‘,mgerald‘zatlon L

......

S e l
_' °'the reduc1ng solutlons galrged access Sub uently, oxidbzing groundwater
- } u ’_Y - v . ‘
.gleached both nonradloact,lve reduced Inlnerala.zatlon and hemagtl’té‘ &ig‘acent
Y . .

ol nts s:Lmllar to the prev:Lously descm;@ed Aleacn.;.ng o,f reduceﬁ“ ra.uium

W

d

k ‘mneml;se.tlon adjacent to 301nts. Most redfi&e‘fnatlzed sa::dstone on..
. g N e AP 4. .

b ai!l zones 1sﬂnot 1eached aduacent 301n‘ts$andﬂ
e K n— . ,,\ Ca E ;}: K A

of mdﬁ*é’ﬁntense hemat:,éatlon. FEE

s
BT NP ' ‘

. ﬁn surface nonradloactl‘»/e reduced mlnerallzatlon has beeﬁ‘) seen only

r o - .

DA B

“An general e}ssocztatlon mth omdlzed ura_num mlnerallzatlon .but - this may
: be due o the fact that 1t can only be, seen after rock treryhlg and rock ».

N

trenchlng has only been conducted 1n areas of anomalous radloactlw.t‘y

Ba.lds of nonrad;oactlve reduced mlnerallzatlon whlch separate hema 1.zed
* t

o "
sandstone from bufi‘ sandstone have been seen in dI‘lll core from holes that
v =y '\

:mtersected -no radmact1v1ty at all. Zone 7 is the only pgace :m whlch

N 1 -

uraruferous reduced mlnerallzatlon locally shows a poquy developed .»

v ; s AN T
¥ideed some Jomts are zoneSe e
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.o played an 1mpor§ant role in’ the formatlon aﬂd‘qul on of the . uranium:

‘ ‘ S 154
1 . C
al%ﬁelaulonshlp to hematlzed sandstone slmllar to that whlch is characteérstlc ﬁa

[

LA L R

of the. nonradioactlve reduc.d mineralization. On zone 7 much of. the black

\

» reduced minerallzatloh is only weakiy radaoactlve and perhaps represents
‘f‘\;w :
$ a phase of mineralization tran31tlona1 between the typlcal hlghly radlo—

8.‘

N SRR Relationship Between Oxidized
e ' oo and Reduced Mineralization o s S

The descr1ptive aspects of the dmstrlbutlon of red hematlzed ‘sandstone

K
3

and grey to black pyr1tlc sandstone, both of" whlch may or may not

[N

5
contaln uranluml leave llttle doubt/thgt ox1d\;1on and reductlon processeS)

U,
. Rl

R

PO ~J B i;(
dep031t§ Uhfortunately the observed relatlonshlps do not prov1de a clea;;y .

'? rndicatlon og the sequence of events pefhaps due)in part to e&tens1ve ¥'}. ;
) postmlnerallzatlon leaphlng by near surface groundwater whlch has left “%5J
only r%éxsgs of reduqed u;anlum mlnerallzatlon and associated hematlzatlon.
The importance of oxldatlon-reductlon reactlongiin theﬂgene51s of |
sandstone;t;;e uranlum dep031ts‘hasbbeen well documented in the casg of the

Wyomlng and Colorado~P1ateau type liranium depos1ts3and in this respect \
the Slmpsgn Islands depc31ts seem analogous. Although'in the Simpson

Islands area one cannot document a specific mechanlsm such as roll

fqrmatlon (Arder, 1964 and Shawe and Granger, 1965) the great degree o
of ddver31ty and eveh contrast among Wyomlng and Coiorado Plateau type

t

v dep051ts (Elshqﬁﬂ 1970) leaves anple-room for such a compardson. Like

- many of the Unlted States' deposats, the SlmpSOn Islands depos1ts have.lakely
A
been through a long-and complrcated hlstory Qf_dep031tron-and modlflcatlonf

s ae oa ~

250 T o . . . . ~

v

N

S YR
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by ox1dat10n, tra.nsportatlon and redep051tion (Gruner, 1956). In'

[N

particular, recent Weather:mg and near surface groundwater processes
seem to have 1eached uranlum adgacent JOlntS in some areas and in others

\.'uf-

precipited uranlwn salts on-.joints. adgacent the present wea*hemng surface.

e

\ the Slmpson Islands uranlum deposnts based on the avallable ev1dence. How-

ever, al’ternatlves can be cons1dered and certain inferences made. The depo—

o

s;-ts in thelr present fonn are undoubmly e'plgengtlc and were deposited in ! ,r,{.»

s
Thus the current dlstnbutlon of oxldlzed uranlum mlnerallzatlon may
not reflect the nvrlglnal relatlonshz,p of uranlum to hematlzed and Ieduced
‘ sandstones. o ' L . -
L oo ‘ , § i , .
. -‘@ C-enesis of Uranium Mineralization
L X ‘ ’ g
It is not poss1b1e to make a conclus1ve h_ypothe31s for the genesls of S b

‘the 1ntru31ve bostvnlte or alblte syenlte magmas.» The ﬁact that all radlo-‘ i i

Shlp between faults and minéralized ‘Zones. Perhaps the grea.,er deg{ee of .
silggg{‘”ﬁ‘ication 'and decreased -pe . eabll.lty near faults has re.aulted 1n ‘the o b
preservatlon of. umumenosits obj g,};haps/*bhe greater degree of |
structural deformatlon has res‘uit\:d i exposuze of';deposn:s near fau.lts.. -

>

The reglonal extens1veness of uramum de os:.ts in SoSan Gmup strata

throughout the Dast Am argues agalnst sue locallzéd hydrothemal sources.

\

Thls ‘:.g; Wmhe maad’r a.rgwimer);t ,a&a}gst a‘ e.;:lc relatlonshlp between

dlaureme at*t1v1ty~a.rh uranlum minerallza sion. -Another is ,the occurrence

[y

w1th1n dlatremeC' of fragments of radloactlve san °tone mlxed with
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nonradioactlve fragments in nonradloactlve matmx. C
w R ¥

It,/is more llkely that the uranlu.m depos1ts are the result of a
reglonally extensive process whlch affected Sosan Group rocks. thmughout

. the East I‘&m " The prehnlte grade bur1a1 metamorphgasm wh1ch affected the

Hornby 'Channel Formatlon in thqjmpson Islands area creaaed a hydrothermal B

\.‘

emﬁrommnt in Wh.'LCh remobilizasion and concentratlon of uranium may .am
- have taken place. However, metamorphlc grade .should decrease towards

v.‘the northeast and the sta,a whlch host uraxuum depos1ts near}el;an:fé
should be essentlally unmetamorphosed due to th;nn}ng of the sedlmenta*y 'J . ’

) plle .‘towards the northe.ast. T o » { ‘_ v o ;W
I favor groundwat& pmcesses as the ﬁst llkely ag;ency of, uran;fl:n ;‘_'

..4. v

mlnera‘llza,ld} ‘ Certalnly the e*iffecg;weness of s;.xch processes in pmduc1ng

E

1ocallzed uranium deposit‘s pver a'*reglonally extens1ve area has been

K

-sduthwest and the Simpson Islands deposlts cou
N : ﬁ

ch processes.- Iﬂhe most i‘avorable tlme for

A bvveI\'l. documented ine the Amerl

show ‘some ‘of the ean 'ma*rlz“‘

such processes to form urarrlum deposﬂ:s 1s ﬁng a perlod oi’ Subareal

i’"" .

" weatherln .and eros1on of tllted, sandstone Straua, partlcu.la'"lly 1f
granltlc roaks and pyroclastlcs are exposed nearby. Such condltlons were

- met dumng the - perlod of erosxon whlch preceeded depos1t10n of the Et then
Group, A prellmlnary estlmate based on U—Pb 1sotope stud1es conddcted by
H. Baadsgaa.rd (r“orton, 1974) 1r‘dlcaues the t1me of ura.nlum mnerallzatlon

: at Rellance was betwe@lsoo and 1550 n.y. e.go. This correlates well |

‘_ w1»th Hoffman' S (1973) estimate of the age of the sub-—Et then unconformlty .
as approx1mately 1750 m.y. All the Sub-Et then rocks currently exposed _
) N - e (3 :

o the southeast side of the East A:cm weTe. very‘ close to th'e erosmn

-

surface a>t tna'v tme. Granltic basemenWs of both the Slave and S

B
‘. N . .
Churc,hlll prov1nces were exposed for those .who. favor derlvatlon of o .

uranlum from weathemng of granl{es (Gruner, 1956) Tuffs and volcanlclastlc :

/

) ;{ By B o T ‘ EEE
'-3% I -y - BN : ‘ - S s
. X . z 1 . . . . . . B "

-0 o . . . R .



157 ..
"roc};s ’neervt'he ‘base and the top of the-Hornb‘y. Charinel Formation a‘nd.the

Seton, Formation volcanics were available for those who favor derivation
of uranium from the alterationﬁof volcanic'material (Davis, 1970 and
Rosh‘olt et: al; 1971) Others have suggested that suff1c1ent uranium

. could be 1eached from .aézkosm sandstone by groundwarer (Melln, 1964)

' 0

‘ Qerhaps the ublqultous heav-y mlneral bands rbh in detrltal radloactlve
. ‘

minerals 1n the Homby Cha.nnel Eorma,lon re}eaoed uranium to groundwater
'-k e -. R

durlng %datlon of detrltai magnetl,'te to hema"tl’fte N

- TR

The hypothes1s tha* the Slmpson Isla_lds urmuum deposﬂ;s formed at

4
~
- o

4 the time of\‘ the su:b-Et-tﬁen unconformlty ha‘s(an glll*b.ry mﬁlicqtlon of e
PRV 2 ‘ J - PR . \)
1nterest. iFragments of x;,adioact:LVe sandstone w1th1n dlatreme bgecc:Las ' :
d ¢ o 4. S - u

¢

PO

es L and 6 1nd3,cate ura!muiiﬁ mhnerahza.,lon preda,ed &1a reme "
(g“ o

T e

f the hngothe.scls‘ i w&l‘id then the cd: atremes must postdate ‘
vl?.b-Et—then Gfb uncojr:li:o&rnrl%:;.u The. only LShr‘-d o=f support'lng eyldence R c}l
e y for such a young age Qf.dl-aut.]'::m: act:.vity oomes from map“unlt&L, base 11ne i
v T R A S .. o
2. ‘Th.lS rock type o?aurs hthln dlatreme brecc:Las a.nd very much resembles T

conglomerate from the Murkey Formatlon!ost‘ the Et-then C-roup.v However,

Relnhardt (1972) consmders thls rock type a "pseudoconglomerate _'*llew%, ;

WD Y
./ -

: 5}4*“ it H
a £ % T
: I don't share ‘but a new whlch makes the endence inconclus1ve. :‘1 - .

A S
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e GENERAL CONCLUSIdNS B ‘ s
[ . .

This study documents e geolog and uranlum deposits withiﬂ'an area
4

of Apheblan arenltes &oca‘!ﬁ on Simpson Islands in the/East Arm of Great
s '

g Slave Lake, Northwest Territories. The stratigra c mit of primary

h‘pinterest ig the Hornby Channel Formation which cg:giises the base 8f the :
Great Slave Supergroup. The, Hornby Channel Formatlon is a thick dlachron—
ous unlt composed pr1n01pally of’ conglomeratlc subarkose, dep081ted by

‘ bralded streams’whlch flowed southwest down the axis of the East Arm,

"Hornby Channel Formatlon sandstongs were“depos1ted dlrectly upon a paleo—

S g . {'Q“‘l‘

J"regolith developed on Archean- grahltlc and hlgh—grade metam rphlc basement

‘‘‘‘‘

rocks. L
Ve

The geologlcal evolutlon of the East Arm was profoundly 1nfluenced

by the lfcDonald fault System, #&tof the world's magor faults, " This

essentlally.dextral transcu:

o

R sitlon of early’ Apheblan sedlmen S\ and produced a trough whlch 1nfluenced "i‘
‘ sadLmentatlon both loca&ly and reglonally. Local effecis on sedlmentatlon ]
'}.w1th1n the SlmpSOn ;slands area 1nclude penecontemporaneous deformatlon : -
_features and rapld 1atera1 facies varlatlons whlchrsuggest that fault move-1

ment durlng deposltlon of the Hornby Channel Vormatlon was st111 trans—

R AN

current. At some stage in the evolutlon ofqﬁge “fault- system, a. wedge-

e~

GE" splacg the Mohorov101c dlscon— . .
o o .
vtlnﬂlt}, o veloped 1n the west end of té% Fast Arm. The tlme of graben e

& '

? : .shaped graben, which has been shown’t

. development is not-known but’ it is thought that the graben was superlmposed 5\g;'
upon pre-ex1stent maJor splays of the transcurrent McDonald fault system. -
- At the{end of the Hudsonlan orogeny, upllft of the Churchlll prov1nce was

accommodated by movement w1th a magor vertical component pn the MéDonald
o . ~

_system faults whlch produced a series of fault sllces whlch step up to

¥
Iy

-deeper eroslonal levels to the south..

'.,r‘ . - . -

i ed i e gl s N mer e . e~ N ! -
{ \' : “‘»-/o R e S R P II PU R M. i



159
o Volcaniclastic rocks and air fall tuffs which occur locally along the

. Simpson Isglands fault system comprlse the first reported ev1dence of vol—

.canic act1v1ty durlng depositlon of the lower Hornby Channel Formatlon.

Metamorphlc mlneralogy of one volcanlclastlc rock type 1ndlcates the Hornby
a .

Channel Formation in the west end of the Bast Arm was: subgected to prehnite~

pumpellylte quartz fa01es burial metamq;g under approxlmately SO;OOO ‘

feet of Great Slave Supergroup strﬁta.
A sixteen—mlle long dlfferentlated dyke, which is composed of’alblte~

syenite in the the51s area, was intruded along faults of t“e Slmpson JIsﬁé%ﬁs i

R Y

,Iault system after depos1tlon of the Hornby Channel Formatlon. Two K-Ar
isotopic dates of thls dyke “indicate an age of approxlmateld 2185 mllllon
'8'j years. A bostonlte stock of compl;; geometry intruded the Hornby - Channel

Pbrmatlon along the Slmpsons Island fault system close to the petrologlcally
. Av*vSLmllar alblte syenlte dyke., The bostonlte 1s spatlally{and probablj

_L . cw

L., genetlcally related to dlatremes whlch postdate thelbostonite. The complex )
system of dlatremes Wthh 1ntruded the Hornby Channel Fonmatlon along the
SlmpSon Islands fault system in the thesis ‘area are representatlves of .
w1despread d;atreme act1v1ty whlch occurred along three magor subsys%ems

:%: of the McDonald fault system in the west end of the East Arm The dlatremes._-
v . ~

1n the Slmpson Island area orlglnated 1n the'Archean basement anéd . N

” 1nvolved sedlmentary ggcks from at least . one formatlon other than thL

-

Hornby Channel Formatlon The dlatreme brecc1a> are hlgnly variable and _

_are associated w1th exten31ve in s1tu bre001atlon of adgacent Hornby .
¢ 4‘ . ..J

Channe{ Formation sandsto*e whlch in place° was 1ntruded bJ brecoaa dyKES\ - .ﬁym
EL N )

Development of the dlaurem=s 1nvolved exploslve actlvlty and fluldlzatlon e .

processes a°;well as posslblv nydraullc fracturlng. The dlatremes are

? R ' o
ass001aued with extens1Ve albitiﬁation of commingted quartzo-feldspathiq
breccia mat%ii»and adjacént sandstone;' Sandstones within*a'couple of

k3
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thousand feet of the maqlor;%nald system faul%show ev1dence of"’

’hdium deposits in the thes1s area occur sandstones at‘various

stratlgraphlc levels within'. the Hornby Channel Formation’ but most ocecur . |

' w;thln a thousand feet of a magor McDonald system faalt. The uranium

mlnerallzatlon is d1v1ded into two types for descrlptrve purposes.

\

Reduced uranlum mlnerallzatlon is characterlzed by 1nterst1t1a1, very

flne gralned pyrlte and uraninlte w1th1n grey to black sandstone.' Ura- o
® . d »

ninite occurs in various states of oxidation and has commonly been altered

. to. amorphous cofflnlte. Mlnor chalcopyrlte and galena arg commonly present

- as well as traces of cobaltlte, arsenopyrlte, hematite, atase and covel-~

L

lite. " Uranium content commonly ranges from O 5 to 1. 57 U3 8 The reduced -~

uranlum mlneraLdzatlon is epigenetic, has a patchj dlstrdbutlon, and 13

red hwnatlzed sardstone.

Py assoc1ated with morphologlcally sé&lar patch '

itlc-san tﬁhe Wthh contalns cafu

A 11m1ted amount of non—radloact PRI
. 5 Q .

wy P .
.';_: bonaceous materxal occués in placeSL;;d 1s not directly a58001ated w1ts

reduced uranlum mlnerallzatlon.‘ Bogh uranlferous and non~uran1ferous
pyritlc sandstones have been 1eached by groundwater adaacent to 301nts.
Ox1dized uranlum mlnerallzatlon is characterlzed by secondary uranyl -

salts whlch occur 1nterst1t1a11y and coat: 301nts in both red (hematlzed) e
s : 'v_l‘g ”0& TR

and buff-coloured sandstones ¢ The concentratlon of. secondary uranyl mln-

-

' erals 1s\commqnly hlgher adjacent the-present Weathering surface and\I R
4 . . . . . ) . ) TR :
o . R - o : e e ¢~l‘.,

"reflects recent redistribution by groundwaters. : o

i The Slmpson Islands uranlum dep051ts may have g»en_formed by ground-

e water processes 1n a mAAES% analogous to the eplgenetlc sandstone tygg ’ \;g#?%
’ depos1ts of Wyoming or the Colorado'Plateau. Thls miherallzatlon may have . -

occurred durlng the erosfonal hlatus represented by the unconfozuntv at the L.

* . . . P
oY o R
R . ‘ .

~
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& Et-

mation iﬂ the’ Slmpgon Islands area was e

conditions.

S

then Group about 1750 1. o

Q:*

ago when the Hornby Channel Foru

xposed to subaerial weathering
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PLATE 1 : o .

.'al Longltudlnal section view of a trougn cross b°d set whlch contains

a lag gravel deposit in 1ts base. Hornby Channel Fonmatlon.

‘Hematite laminae in Hornby Channel Formation sandstone dlsrupted by
. soft sedlment deformatlon. The photo coveru ab ft. width.

Coarse and flne sagdsuones of the Hornby Channel Formatlon show1ng

disrupted beddlng due to sofﬁ sediment: deformaflon._

‘Irregularlly mlxed coarse and flne sandstone and- hema+1te 1am1nae

‘due to soft sedlment deformation of t e ‘Hornby Chaanel’ Fonmatlon.

N .

" Fragment of stromafolltlc dolomlte 1n a otage 3 breccia’ at the west )

end of base line 1.
'.. -
K

~

- Fragment of stromatolltlc dolomlte in a: omage 3 breQ01a at the west

end of base 11ne l
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L \ PIATE 2 £, et .

a) . Stage 1 brecc;aﬁed'sandstone offthé Hornby,Channél_Formation.'

Vﬁbe?Narrow breccia oeam tranuebtlng stage 1 brecciated sandstone. The
‘ ’,brec01a seam is. composed of angular sandstone fragmenfb in a matrix”’
of comminuted, quartzo—feldSpathlc mater1al. From the same outcrop

@, - _ as plate 2a. , . A

c) Stage,z sandotone brec01a with carbonated, commmnuted matrlx.

/,

S d) ‘Stage 3-breccia. composed of predomlnantly sandstone ﬁmagments in a’
i 31lt;tone rlch matrix. ghe largest. fragments are a few feet across.
o A .

) Stage 3 vreccia Lomposed of predomznantly dolomlte and 51ltstone
* fragments in. a 311tbtone rich matrix. Fragments range up to several

164,

o » 'feet acrosg. R R L, A . .
§ - . ﬁf. o . - . . . . ' R ., . o ;): v . ‘._V‘
B f)-vStage‘3“brecciQ cylitggsed of dolomite, siltstone, sandszgne and bostonite -
Lol clasts. . St _ﬂ,;‘ S : oY ; , )

R . RS oy .

* g) ‘Stage) 3 brecc1a§gﬂmposed pr1n01pally of dofbmlte and 51ltstone.‘a T
L .Maxlmum fragment‘alzg is several 1nches. o ‘
.h)”'Stage BQbre001a composed p"1n01pd?1y o% dolomlte and s1ltstone. ﬁ‘_
'~ More dlstant view of -Shme expoaure as plate 2°.*.-_ T O

L . ) v “,’\,"_ ° o A ‘

‘ U" Vol . : "uv,’*‘\“ | o ‘
s AR A o ST ) - ’ "’%'7'. ) S
| J' " o i )/ -0"... L] \’; e
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a)
b)
)

a)

r

e),

£)

1

‘&)

h)’

166"

‘ PIATE 3

Bostonite outcrop showing abundant dolomite filled fractures and a
minor shear plane. .

Contact between bostonite and Hofnby Channel Formetion ‘sandstone
showing abundant large xenolltho of sanQetone in the bostonlte.
The photo covers a 6 fpot’ width.

»

~Stage 2'bostonite breccia.

&

Dolomitized, banded microbreccia dyke which separ:ies unbreceiated

, dornby Channél sandstone above from stage 1 brecciated uandutone

below.

Baaded mlcrobreQCIa dykeé show1ng dev1a+1on of. ba dinr at a oharp
irregularlty in one Slde of the dyke.

‘Close up of a portlon ‘of plate 3e show1ng bandlng in the mlcrobr°<01a

dyke. , -
‘Margin of a body.of dolomitizad, albitized, stage 3 brecc;a with '

. siltstone and comminuted-matrix. Albitized Hornoy Chaanel Formation

sandstone +is at the left. Stage 3 breccia is on.the right. Dolom:tized

banded mlcrobre001a occupies the center, See plate 6g for photomferpg raph.‘,

Close up of plate’ 3g showing contact betwoen banded microbreccia margln
;and stage 3 breccia 1nter10r of the breccia "p1pe ~ , s
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,a)

‘p)

(d)

4e)

)

.'Photomlcrograph of bostonlte showang traehoidal texture of alblte c,
_laths. Crossed nlcols. I S e T

. " 168
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- - -PLATE 4
Photomicrograph of pa’eoregolith showing partial aericltlzation of
“a mlcrocllne crystal. Crossed nicols. .. , .

.

_Photomlcrograph of highly altered paleoregollth show1ng quartz and
" microcline gratns floatlng in ser101te matrlx. ‘+Crossed nlcols.

’ - . I3

APhotomlcrograph sho;;&g bimodal sortlng and angularltj of a sample‘
. from the unit of di

pted and mixed sandstone lithologies (unlt T)
in the base 11ne 1 area, Plane polarlzed llght. - . ;x.
Photomlcrograph of hematitic pelletoid chert from unlt I, base 11ne
2. A portion of a replacmve sphere of chelcedony and carbonate
occuples ‘the lower 1eft Plane polarlzed light. '
Photomlcrograph of a volcanlc clast from theuvolcanlc sandstone of
unit N, base line 1. 'Tht volcanic has been completely altered to

, spherulltlc prehnite and chlorlte with'a 11¢t1e carbonate. Plane

polor17ed llgbt. S L S X

Photomlcrograph of a volcanic clast froh’ the volc!nic sandstone of
unit N, ®ase line 1. The volecaaic has been completely alt ered to

'serlclte w1th a spnerulltlc texture. Plane polarlzed llgnt

4

}Rhotomlcrograph of pale green mudsvone from a lens w1th1n the Hornby
. Channel sandstone at.zone 5. A relict spherulitic texture is visible

in the distripution of serlclte and geoth1te(°) Plane polarized light.

\
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- Contact: of a fracture filling in stage one brecciated sandstone._;

.secondarj qzart7 crystal is at: the center. Map unit S, base line 2. - ¢
‘Plane polaraﬁed light.‘k L. T : o RN

l Phouomlcrograph of the matrix of a brecc1a d"ke'w1th albltlzed

-'anhedral albite which contains recrystalllzed .qaartz, secondary dolom;te and_

KON S0
e rmms o

The fracture filling; on the 1eft, 1s‘commlnuted/quartzo—feldspathlc b;;_: .{n

material. Plane polarlzed light.

&

-Photomierograph of a brec01a dyke W1th albitlzed comminuted matr1x

predominant.. Fragments are Qredomlnantly sandstone, quartz,’ plagloclase

_.and mlcrocllne. A clast of ‘granitic blastomvlonlte .gccupies the rlght ,»fﬁ;é_;(
s1de.® Map unlt'O base line 2. Plane polarlzed llght. A

Photomicrograph of ‘a brecc1a dyke with albltlzed cbmminuted ma*rlx ' _i S N

" predominant. Oraentatlop of- tabula quartz and feldspar clasts ‘and-
‘muscovite’ porphyroblasts deflnes Caaflow . texture in the- commlnuted
- matrix - between porphyroclasts of quartzite and.sandstone. Map unit

- 0, base line 2. Plane polarlzed llght. ' ST e

@

‘ Photomicrograph of a brecbla w1th albltlzed commlnuted matrlx predominant
. A radiating aggregate of quartz porphyroblasts occurs in- the center .
,embedﬂedﬂln dolomitized and albitic,. commlnﬂ%ed qaartzo-feldspathlc

matrlx Map amit X, base llne l.' Crossed nicols.,

.t
o

‘Photomicrograph of a breccia dyke w1th albltlzed commlnuted ma Lrixe
-predominant. . Buhedral quartz porphjroblasts (whlte) otcur in the dirfty

albltlc matrax. The laxger dark patches are siltstone fraguents. . e
Map uni*-o base llne -2+ Plane polarlzed light. : K

Photomlcrograph of the matrlx of a dolomltzed, albltl’ -d, stace 3
breccig with siltstone and ‘comminuted matrix.. A zoned, euhedra1

o
° o

Photomlcrograph of the matrax of a breccla dyke w1th albltIVGd _
. comminuted matrix predomlrant. At center is a diagoral muscovite

porphyrobla:t in the dolom:tiz«d and. albltlzed matrlx. ‘Map unit Q;
base line 2, Plane polar1zed llghﬁP : ' o

o ... ' T

comninuted matrix predominant. At center is a lath shaped albite
porphyroblast {almost at extlnctldh) set. in a matrix of mlcrocrystalllne

quartz clas*s. Map unit O, base line 2. Crossed nlcols., >
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L a & d)Phofomicrographq showing microcrysfalline mosaic of sécondary albite

bétween-oiltutone clasts in a stage 3 breccia from north of. cliffed
" straits.. Siltstone cla3ts are labeled S, wedge shaped high relief.
crystals in the albite: ‘cement” are canbonate. A is in plane polarlzed
light b with cros sed nicols. . . ) )
. \
c & d)Photomlcrographu snow1ng the conta"t zone between a patch of
completely reurustalllzed seuonda*y albite on the left .and the
' partlally recrystallized, albitized, comnlnuteq matrix of a breccia
“dyke on the right. Map unit-S, base line 2, A is in plane polarlzed
'light,.b~with eros seéd nicols. . L o
QB ) v
*  banded microbreccia marginal phase of a staga 3. breCCla,”plpe .
Random fine laths of albite have exten"1VLly repldced the dolomite

‘within thls clast. Plane polarlzed light: =~ | -

f) Photomlcrograph ohow1ng deVLlooment of euhedral, sepondary quartz Jnd
carbonate porphyroolasts in the albitized, very fine matrix of a
dolomitized banded microbreccisa. This microbreccia comprised matrix

. for large granitic porphyroclasts in a brez:dia zone at the contact
between basement and Union-Islaad Group sediments north of Ref .
Penlnsula._ Plane polariged light. B : :

B g)A Photomlcrograph of a banded: microbre001a uarglnal phase of a\stave 3
breccia ' p1p$ " The fine graiued bands‘are weakly rcerystallized

172

S ‘ SGrlClth, alblulc ‘and, quartzitic materis The coarge bands contain o

_porphyroclasts of dolcmite, sandstone. and ~iltotone in a matrix wher?
quartz, albite and dolomite have been extensively recrystaliized t6

coarser grdin size.. Same location as plate Bg, ‘Plane pqlariZGd light.:

muinuted, guartzo-feldspathic rock-(left) an extensxvel/ recrystalllzcd N

. ji;;zzotémicrog}aph of a contact between extremely ne, aldiflzed“ s

" albitized comminuted rock (right). ' Recrystallizatiod h#is imparted a
coarser secondary texture. From a body of stage 3. bneccla, map unlt
' 8, base line 2. Crossed nlcolu. ~ . . S .,

s
B

e)’ Photomlcrograph of a partlally albitl/ed dolomlte clast from a dolomltlzed,

/

.
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) Photomicrograph of a partially albitized, detrital orthoclage ‘gkain
" in Hornby Cheannel Formation sandstonet Albite (black) rims a x y
nucleus of orthoclase. - Crossed nicols.’ N o

"R

<

-/ : o : E | | ——,
b) .Photomicrograph of-a partially albitized detrital orth c}asqumagh
- in sandstone adjacent to.2 fracture filled with albitized comminuted
quartzo-feldspathic material. The fracture filling;deuﬁy-sﬁﬁhﬁ
left half, sandstone the right. The larééaagjfgﬁzfii;-""

3

. z gnfir aticenter -

" .is orthoclase wnere stained. dargghround the Tightis
-where medium grey on the left and ¢enter df,tpgﬁﬁ?f o
appears to have spread from the f@ﬁbngig'fillggg,

. . \ by . ER O | .

Plane polarized light. - R 5‘“{Q§“

) L .. . : \‘ Y= :

c) TPhotomicrograph of an albite,veiﬁlet"ﬂﬁi‘ tran$é§€§FHOrnby Crannel
Formation sandstone. Note finer Wrained/lbite at edge of veinlet .
and intz ction of very fine slbite int® the matrix of-the sandstone

adjacent the yeinlEt._‘Crossed"nicols.- '

a) ‘Photomicrogrép@’of albitized sandsione of the Hornby ‘Chénnel. Formation..
Albite is stained dark grey. It replaced aad overgrew detrital -

. potassium feldspar grains and in part replaced guartz. FPlane polarized
. light. - ; R f ' s .

. N ' coN N » . ' . - R p
e) ?hotomicrographkof.Seficitic alteration of feldspar surrounding
opagues in a sample.of reduced mineralization in Hornby Channel,
‘sandstone from zone 5. [Flane polarized light. .

g) Photomicrograph of Hornby‘Channel‘Formation sandstone showing .a guartz
overgrowth on a detrital guartz grain. Crossed nicolsl f ' .

n) Photomicrographfof é silica . cemented Hornby Channel Formation sandstbne
which contains stylolitic sutures due to pressure.solut}on. ‘Plane
polarized light.- : R ‘

v
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L _ PLATE 8 .
“ 'Autoradiographs\-o'fv reduced . uranium m’ine'frali-zatié.n in' conglomeratic
~sandgtones. Dark spots indicate the presence of radioactive minerals.
Note. the pfgeséhce of ‘radioactive:minerals in ‘hairline fractureg_" .
transecting quartz clasts as well as in the matrix. Autoradiographs

. of Blind Riyer ore indicate-an absence of radioactive minerals in - .

fractures that cut quarta clasts (Rpscbe, 1969). Scale is 0.85 x
I actué]_'si'za,“ D e S e e s e A_. ) JE S e e e
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a)

Photom;crograph of a grain of uraninite pa*tlally altered to coffinite.
Uraninite is light to mcdeum grey, ®offinite is black. n:
-~ of pyrite (white) Partially rims: the comp081te graln. Plane polarized

PLATE 9

incident light, oil 1mmer51on.

Photomicrograph of uraninlte i1ight té’medlhm'grey) partially altered

to- coffinite (black) with a paftial rim of. pyrite (whlte). Plane

»..polarlzed incident llghtr 0il immerbion.'

Q)

e) .

g

Ih)

'

. N -

)

.“‘.
\ens

e

A thin layer

Photomlcrogxaph of pyrlte (whlte) wnlch has been partlally replaced
by uraninite which in turn has been almost completely altered to

coffinite.

(black) which contains minor - rellct uraninite (dark grey) Plane
polarized 1nc1dent lignt, oil immersion.

b

kY

The dashed whlte line marks the outer boundary of cofflnlge

Photomlcrograph of pyrlte (whlte) rimmed by a thin layer of second

- generation pjrlte which is-
~thin'd.iscontinuous\la;{er o
to the left‘are uraninite W

‘cdffinite (black).

eparated from the earlier pyrite by a
The dark grey grains
ich 1s partlally altered to cofflnlte

Photomlcrograph of an irregular interstitial netwark of cofilnlte
(medlum grey) which contains a little rellct uraainite (llght greb)
near the cegter of thé photo.  The whlte grains as upper center and

“'right -cente

1n01den+ light, in air.

Phqtomlcrograph of arsenopjr1te or safflorlte (whlte) assocmated w1tb
medium to dark grey) whjch ‘has been ‘partially altered to

uraninite (
[ ecoffinite, (very dark grey rims). I&ane polarlzed incident 11ght in air.

are patches of lead from the 1ap.

<

Plane polarized

Photomlcrograph of 1rregular network of carbora"eous material in

nonradioaztive btlack pyritic sandstone.
~is present in the photograph area.
in air,

N

- “photo.

f’ ¥

Only trace pyrite (whlte)
Plane p>larized incident light,

-t

N

Photomlcrograph of a zircon rich hematite lamlnatlon in sandstone.'
Hematite grains arv blezk, quartz is whlte, three high relief zoned.

- zircon grains occur in a horlzontal line acruss the center of the
Plane polzrized transmitted light. .
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PIATE 10 - -

»

‘Pﬁotomlcrograph of uraninite (11ght to medium grey) partially altered

coffinite (very dark grey) - Carbonate (blaok) occurs interstitial
to uranitun minerals. Plane polarized 1n01dent llght, oil 1mmer510n.
Sample from the Reliance area.

b to e) Zlectron mlcroprobe L-TaYy photographs of the same area as in gﬁ

£)

g &

above. B shows distribution of calcium, c shows distribution of

uranium, d ShOWo distribution.of 31llcon and e showQ dlStTlDutLOn

of iron.

Photomicrograﬁh of uraninite {light to medium 'grey) partially»altéred
to coffinite (dark grey) - Quartz is very dark grey. Plane polarized.

incident llght, in air. Sample from zone 5, Slmpson Islando area.

h) Electron microprube x-ray photographs of the same area »s in "f"
above. G shows distribution of uranium, h shows distribution of
silicon. - ' C S '
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C »  HORNBY CHANNEL FORMATION
1 STRATIGRAPHIO SuCTIONS

Simpson Islanq.

-

Seotion 1: Basal sectlon of Hornby Channel Formatlon al the northwest

side of the Ho:nby»Chahnel.Formationvexposure'OnvSQuth

Rock Unit Description

Thickness in Feet

.Unit

‘Total

-Overburden - ~

Feldspathlc, sllghtly conglomeratlc sandstone:
“buff to brownish to red hematized, medlum to
coarse and a*rlJ well sorted with 5% pebbles
and, cobbles of quartz,. quartzite, granlte,
saltstore and- green shale, sericite cement,

 sandpaper wea‘hered surface, thin to medium

.bedded, no hematite laminations, occasional
hematite cemented nodules . near base. o

Overburden =

Orthoquartzite: buff to.reddish, fine to
medium, well sorted, siliceous cement, locally
_subfeldspatnlc with sorme sericite cement, thin
to medium bedded, locally contains hematite .
‘cemented nodules up.to 1.5 inches across which
occasionally have bleaohed cores and dlffuse
talls. ‘ o 4 : :

‘Subfeldspatkic to feldspathic, locally conglo-

‘meratiz sandstone: buff to reddish to brownish)

medium to véry coarse and well sorted to fair
sorted vith locally up to 305 pebbles and’
cobbles of quarte, quartzite, granlte, s;lt-
stone, green 'shale, mylonite ard- felsi

voleanic (?), conglomerate phasé show blmodal
sorting with no granules,, mediun bedded,
crossbedded, locally contains hematite
cemented nodules ‘towards top.

L0

Orthoquartz1te. nhlte to llght pink, fine to
medium, well sorted, . strong to moderate
*siliceous. cement, generally wealer cement )
Vtowards top. . ST

)

Overb,orden - »

10+

10

10

. 30.40 -

42+

32
22

17

_Gammet-bidtite granite éneiss

'.,-‘.“ . : ".
. ' . ‘.’1%' . » ne
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»  Sectioa 2: Hornby Chehnel Formation-section;meaSured from'north of the R

west end of Paddleflsa Bav to the end of Susanne Penlnsula

. . 1 » ) . i d)
* on South Slmpson Island. Approximate thlckness of major DR

-

~units wa3 measured from air. photograpns based on an. estlmated

average d1p Jf 10°. . - L ,' e - ”;{

A e o T Thickness in Feet
Rock Unit Description it ~Total

= " ™ Y
. . .

| Slightly conglomeratic sandstone:. Buff, medium 600+, ' 3940+
to very coarse, locally rno gravel, siliceous ‘ o o
cement, abundant hematite lamlratlons and o _ |

crossbeds, local limonite stained: patches due | = o
_to minor pyrite, lower corttact very . 1 \
gradational = - : o : \

~ o

Geﬂerallg conglomeratlc Sandstowe bdf;, S . 500 N\ | 3340
| medium to very coarse, fdir sorted to poor . | T o o .
sorted, locally granule conglomerate, siliceous o S
cement,quartz‘and sandstone clastz, abundant ' '
crossbeds and hematite lamination$, lozal’
hematite stained spots due to pyrite, local .
limonite stamned patches up to 50 feet acros;,
lower uontaﬂt very grajational.’ R o B
S = . P ¥
Slightly conglomeratic to conglomeratic sand- |- 350 1 .2840 .
‘stone: buff, medium ‘to' very coarse sand with. - o 1 i
granules and minor'pebbles, fair to poor
sorted, subfledspathic, siliceous cement,
. locally conglomerate, abundant crossbeds and ,
1 hematite. lamlnatloqs, 1ower contact’ very o : - N
gradational. ® N . : o

Sandstone: buff, medium.to very coarse,. ' - 610 2490 ¢,
locally Sllg.ol\ conglomeratlc, fairly well- ; I
_'qortedg principally 3111ceous cement with a :
Sl 1ittle sericite, subfeldspathlc, massive to
| thick bedded,. abandant crossbeds and hematite |-
lamlnatlons. . .

Fault marked ‘by thin mylonitic quartz vein,
thought to be miror and: notL61gn1f1cantly .
offset sectién. . . S : 1,
v811ghtlv corglomeratlc to conglomera+1c sand+ - 530 | 1880 @ . /
stone: buff, madium to very codrse, fair’ to’ L o s
poor sorted, 5 to 107 gravel, occasional sandy R S

'conglomerate lensesy. pebbles are quartz, - ‘ i ‘
.quartz:te, sandatone aqd argillite, stroag

e e -,'."... 'A-;u. e ' m ‘
Biatmbanncio £ el e it i, »eu‘:.‘z..,e-f«-:.',‘.



Section 2 .(cont'd).

~ . ) B . e

r

" Thickness in feet.

'Poék‘Uﬁit Descfiptien

Unit

Total

* stone (cont'd):

"'gradatlonal.

.ba:e, lower contact very gradatlonal.

| 308 pebbl/S/and cobbles of quartz, guartzite,

'about center of uiit is a horizon of Sp

Slightly conglomeratlc to conglomeratic sand-
silica’and sericite cement,
common hema*ite laminations and crossbeds,
rarely hematite stained, lower contaet very

Sandptone "to sllghtly'conglomeratic sandstone
buff _rarely red hematite stained. medium to

.coarse, fair sorted, subfeldspathlc,‘occa31ona1

thin conglomeratic beds, bimodal 'sorted with'
pebbles in sand ‘but few g@anules, pebbles are
quartz, quartzite, sandstone and argillite,
strong silica and sericite. cement, occasional
hematite laminations aand crossbeds.: This unit
contains a 2 foot.thick, oVerburden covered,
rec¢essive bed. anprox1mate1y 130 feet above the

'Sandstone white to buff, medlum to coarse,
fair to well sorted, slightly feldspathlc t0
.sqbfeldspathlc, moderate to strong 31110eou9
cement, rare thl“ pabbley horizons with bimodal
.sorting, minor granltlc clasts becoming very
rare: tovards top of unit, massive with dark
hematlte lamlnaulons, lower convact very
gradaulonal.

Sandstone buff to brownish to red nematltej
stalned, mediwh to coarse, fair sorted, sub-
feldspathic, sericite cemented, sandpaper .
weathered. surface, locally slightly conglo~
meratic to conglomeratic with blmodal sorting -
due to minor grangles, peobles mostly qlartz
'and minor granite, massive to thiek bedded,
lower few feet have 3111ceous cement.
Conglomeratlc sandstove strongly hematlzed
redy- medlum to very coarse, peor sorted,
weaxly cemented, obimoddl sorting wlth up to

"silt, granlte and.ychert or mylonite, minor,
granules.

~Sa4dgtone veddlsh to parple, fine to medium,
well sorted, 31llceous cement, occasional:
hematlte cemented nodules up: to "two inches
across, some with llght colored cores, at

. -

400

520

10-15"

1350

570

50

:‘f 50

19

196
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Section 2 (cont'a) T - el
. “-.‘ s ' . . < )
. . ‘@,
ot e ot Thickness in feet |
Rock Unit Description ~Unit Tota1
. . . ‘ ' . . : » (]’ -
Sandstone-/cont'd) hemat zeﬁ/nodules,. ‘
laminated’ by color banding, common blea"hed -
‘mottles.. parallel bedding, - - e
Slightly conglomeratlc sandstone: hematlzed 5 35
dark red, medium to coarse, fair sorted, sub- .
feldspaﬁnlc, sericite and silica ﬂemented..' !
Orthoqlartz1te white to pale pink, fine to 15 © 30
‘medium, well sorted, siliceous cement, thin: : B . :
bedded and somewhat flaggy, local glnk laanae.' 1 o o
Overburden 10-20 . 10520 - [ T——
Biotite =~ granite gneiss ‘
T ! . -
bl | : ' k '
t ~ : ' - “
. ) -
. .
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-

' Seotlon 3//ﬁssal Hornby Channel Formatlon exposed on Contact Island

southwest of Wilson Islaqd

L

R " o ' Thicknefs in feet -
Rock Unit Description o ‘ — ;nigsﬂg l;otal

‘Lake

‘Sandstone and conglomeratic sandstone: buff, = | * 130+ 3334+
‘medium to ‘granule, poor to fair sorted, ortho- 1 y
quartzitic to subfeldspathlc, gilica and - o ’
sericite cement, abundant festoon crossbeds, L
‘common hematite lam;natlons, minor pyrite '
common, large limonite stained patches up to

30 feet across are common’towards top of unit.

Dolomite. cemented conglomeratlc sandstone: o 10. ) 203
coarse, fair sorted, brown to buff. '

Conglomeratic sandstone: buff to brown, fair | = .10 . 193
sorted,. coarse to graaule. ' ‘ - ’
%?ndstpne:"buff mediﬁm to coarse, fair sorted. | 10 . 183
Orthoqdart21te .white to buff, fine to medlum,’ €5 “173
well sorted, thin bedded, siliceous cement,. " .
locally; cootalns up to 157 red hemamlte stalned » ) o
spots O. 5 to 1 mm across. . S ) ' Sy

r'Overburden.. » . o ' » o 10 . 108
Sandstone: buff, medlum to coarse, fair sorted ' 420>- 98
-contains lO" hematlte stained spots up to 2. mm.| '
Sandv ppbble cdnglomerate' 457 well rounded -3 | ‘78 :
pebbles of. sandstone and quartzite in a matrix|. =~ - :
of coarse to very coarse ark051c sand. ¢ .;
Darx red 51ltstone f}ssile, hewatitic, ' 2 75 :
mlca"eous. oL co N : '

. “. ‘

‘]°andstone medlum to coarse, fair sorted, » 1 8 _7%

"siliceous cement. - o - |-
. w0 B ‘ \

| overburden . - - i ‘ 20 . 65

Stromatolitic dolomite: buff to red on Toa0 L as

wzaithereéd surfaze, purple, buff red aid pink’
‘on fresh surface,: lamlnated ‘massive and
stromatolitic. Stromatolites are close linked
hemisplieroids up to 3 feet across and 3 feet .
) hlgh. Unusually nlgn‘baﬂkground rad10act1v1ty.

x




AT | 193

Section 3 (cont'd) . o ' ' oo ' :

!

‘ . L ' | Thickness in feet -
Rock Unit Descriptioa . P Uit | Total

—

Stromatolitic dolomite’(cont'd) Lower contact _ A o
is gradational over 1. foot througn sandJ ' , . '
dolomite. ’ . ‘ o

Sandstone: purplish red, medium, well sorted, 5 | s
_orthoquart21tlc to subfeldspathlc, contains
minor coarse buff uandstone.- :

Paleoregolith grairitic rock completely and j 10.
partially altered by snr1c1tlzat10n, green and :
locally sheared. r

Slightly altered pink granite and graqlte ' - 20
gneiss, contains biotite and altered 01ot1te,'
schleiren of biotite gneiss often bearing
minor chalcopyrlte, ‘nume rous shears and small v
faults., .

Lake

NG
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