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The Quebec~Labrador Iron Belt

INTRODUCT ION -

A belt of Proterozoic rocks, commonly referred to as the
'Labrador trough', extends nortlward from the southwest -corner of
Labrador to Cape Hopes Advance at the northwest tip of Ungave Bay, =
distence of some 600 miles (Figure 1A). The 'trough' is about 60 miles
wide in the central part, but tapers to a width of about 12 miles, as
exposed on the northern extremity, and 'fishtails! to nothing at the
southern extremity. Iron formetions are known to occur throughout most
of the length of this belt, and this report is a brief summary of the
goology in the part where developments of iron deposits are under way.
Some 400 million tons of high-grade iron ore are now known in forty-three
orebodies that lie near the height’ of land merking the boundary between
the territory of New Quebes and Newfoundland!s Labrador. Burnt Creek is
the present centre of operations end lies in Quebec, just north of the:
height of land. ‘It is served by the Knob Lake airstrip, equipped with
modern navigational aids, that lies sbout 10 miles by road east of Burnt
Creek, and local seaplane traffic operates out of Knob Lake, about 3 miles
southeast of the settlement. At present the region is accessible only by
air, but the Quebec North Shore and Labredor Reilway is scheduled for
completion by 1954, It will connect Sept Tles (Seven Islands), on the
north shore of the St. Lawrence River, with XKnob Lake, where the townsite
for operations is to be built (See Figure 14).

HISTORY OF EXPLORATION

The first geologist to record iron deposits in this region was
A. P, Low of the Geological Survey of Cenade, who made a remsrkable trek
through Ungava Peninsula between the spring of 1893 and the autumn of
1895 %12)1 Although he referred to iroh ore, it is now known that this

* YNumbers in parentheses are those of referemces in the Bibliography
at the end of this report.

toerm applied to what is now -oalled iron formetion. The first iron ore
was diseovered in the summer of 1929 by an exploratlon perty under the
direction of W. F. Jemes and J. E. Gill, at what is now called the Ruth
Leke No. 1 orebody in Labrador. In 1937, J. A. Retty was shown the Sawyer
Leke hard-ore deposit by Mathieu Andre, end in 1938 Dr. Retty discovered
iron ore in New Quebec. ' These discoveries stimulated interest in the
possibilities of mining iron ore, and for several years Dr. Retty dirested
a program of detailed geological mepping and prospecting on two concessions
- that cover the iron belt centred near Burnt Creek. The Lebrador Mining
and Exploration Company Limited (L.M.E.) acquired the concession in
Lebrador and the Hollinger Ncrth Shore Exploration Compeny Limited, the
adjoining oconcession in Quebec. Both concessions were operated by LeM.E.
In 1950 She Iron Ore Company of Canede (I.0.C.) was formed with rights to
mine ocertein amounts of iron ore on parts of the two concessions, and is

an -incorporation of several iron and steel companies from the United States
end Hollinger Consolidated Gold Mines Limited of Canada. Since that time
development of the project has gone ahead rapidly, and it is expected that
iron ore will be shipped from Knob Lake in 1954, Within 2 or 3 years
thereaftoer, production is scheduled for 10 million tons a yesr, and
eventually shipments of 20 million tons e year may be made. Detailed
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scoounts of the history, orgenigzetion, and financing of current operations,
as well as general sccounts of the geology, have been given by Retty (13,
14), end some general accounts of operations are inocluded in the
Bibliography. Other operations are being undertaken by wvaerlous explora=-
tion companles, especially in the northward extension of the Proterozoio

t ‘brough LI : . ' )

SCOPE OF REPORT

The present study is being made on & strip from 2 to 3 miles
wide that exbends northeastwards from the southwest mergin of the
tLabrador trough! (Figure 1B), Detmiled mapping on & scale of 1 inch
to 500 feet was begun in 1950, following a general reconnaissence of the
area in 1949, and it is planned to carry this study at least 25 to 30
miles northeastward to join with the work that wes completed by Fehrig (8)
and Frarey (7) on the northeastern half of the 'trough! (See Figure 1BE).
" The total length of the belt will be about 60 miles, but BEI& about 12
miles of it has been completed so far. Hence, the informetion, even on
this strip (to be termed the Burnt Creek strip) is inoomplete. -General
comments are based lergely on 'spot! observetions, end interpretation of
Compeny meps and reports. ' '
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the writer. Thus, the present study is based on & background of material
obtained by Company geologists. Some interpretations of structure,
lithology, age relations, and stratigraphy are modified from those
asccepted in Company reports, but for the most part the suggestions made
here were earlier mede by Company geologists.

PHYSIOGRAPHY

Bedrock structures of Proterbzoic rocks in the region about
Burnt Creek trend northwest, and elongete hills of resistant rock rise
- more than 1,500 fest above the levels of the lowest lakes. Local relief
" is rerely more than 500 feet but intervels between higher ridges are
closely spaced. Knob Lake, whioh is precticelly on" the height of land
at an elevation of 1,620 feet, drains northward via Swempy Bay River to
Kaniapiskeu and Koksosk Rivers and thence to Ungave Bay. Lekes south
‘of Knob Leke drain southwerds through Ashuenipi end Hamilton Rivers to
the Atlantic Ocean. The valley in whith Knob Leke lies extends north~-
werd for 100 miles or more end southward for several miles to where it
is lost in a maze of large lekes. A dissécted plateau rises southwest
of this valley to form a renge of hills parallel with the valley., All
but a few of the currently known deposits of iron ore are in roocks of
this range; except for the Sawyer Leke deposit, which is unique, so fer
as known, the others occur in the range of hills that lies northeast of
‘the velley.
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The northwesterly trending 'grain' of the country has been
accentuated by Pleistocene glaciati6on, which scoured the wvalleys deeper
but had comparatively little effect.on the more resistent ridges. For
the most part, ice-movement waes essentielly parallel with the regional
rock ridges, although three directions of movement have so far been
recognized within a few miles of Knob Lake. Probably the earliest
glacial currents moved southeast, as deduced from the shapes of hills,
but leter they moved northwest, as shown by plucking on the northwest
ends of ridges. Finally, the ice moved northeast, distorting the teils

of some earlier 'orag and tail! structures. Good evidence for all
three direstions of movement mey be found within a radius of half a
miles In spite of such diversified glaciation, several V-sheped velleys
‘remain in the aree about Burnt Creek, a feature that is difficult to

- 'explain, In some localities, part of a single valley is V-shaped, but
another part is U=sheped. The V-shape mey be duse pertly to slumping of
the valley walls after glaciation, partly to post-glacial stream erosion
or to streams that carried meltwater from glaclial remmnants at higher
altitudes, and partly to post-glacial movement along faults. 4ll the
V-shaped valleys are less than 100 feet in depth, and most are less
than 50 feet., ' ‘

» Most of the glacial debris is moderately to well sorted;
crossbeds ere oommon, snd stratified sends and gravels were observed
in all the thicker exposed sections. The mentle of glecial material
is usuaelly quite thin, end bedrock commonly lies no more then 2 or 3
feet beneath the surface in fairly large areas where no rock is

* exposed. Here and there, however, deposits 40:-feet or more thiock
. are known, ‘ :

Timber does not grow above an altitude of about 2,200 to
2,300 feet and all hilltops are bare oxcept for the ubiguitous caribou
mosss Black spruce and temarsck ars the common trees in the valleys, -
some as much as 32 inches at the butt, and balsam fir and bireh grow
loocally. Numerous shrubs. occur in the valleys and on the hill slopes.

- GENERAL GEOLOGY - : SRS g g

Proterozoic rocks occupy & broad belt that trends northwest -
and lies with great unconformity on Arohaean gneisses. The rock units
of the belt are tightly folded, end most folds are overturned to the

-- southwest et moderete to steep angles. . The rocks are cut into numerous
slices by thrust faults that dip northeast, and small cross=faults are
common. .

In a strip through Burnt Creek, these Proterozoic rocks under-
lie a belt ebout 60 miles wide from southwest to northeast. The " gouth=
western 30 miles is composed mainly of sedimentary rocks, including iron
formations, but interbeds of volecanic rocks are common southsast of the
seotion line, and in the northeastern part of this half of the belt.
Company geologists have given the name of Keniepiskeaul System to this

pronounced "kean-ee-ap-iss~cow", with no accented syllable; means
"Rooky Point".

asgemblage, but the writer prefers to designate these rocks as the Knob
Lake group, pending more detailed information. The northeastern 30 miles
of the strip consists mainly of wolcanic rocks of the Murdock and Doublet
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groups, end the relatively narrow. sedimentary members of the Howse group.
Clagtioc sedimentary rocks occur et several horizons within the Murdock

and Doublet groups, but aocord1ng to Frarey (7) oomprise less than 25
per cent of them.

The relations between the rocks of the Knob Leke group and '
those of the Howse, Murdock, and Doublet groups, are not clear, but the
weight of field evidence et this point in the study indicates that the
Knob Leke group is older and lies conformebly beneath the others (7).

A similar relation was suggested as a possibility by Company geologists,
but the Howse, Murdock, and Doublet were not included in their
Keniaplskau System,

The totel thickness of the Proterozoic suécession is diffiocult,
if not impossible, to estimate, because the rock units very greatly in
thickness from plece. to place. A rough average, with an unknown amount

of the youngest rocks lost by erosionm,. is probably in the order of
20,000 feet.

The northeast contact of the Proterozoic ttrough' is marked
by a broad zome of heavily sheered rocks that must mark a major fault.
Structural trends of rocks on each side of the fault indicate thrusting
from the northeast (6). The soutlwest contact, on the other hend, is
only faulted locally, end the regional unconformity at this contect was
observed at several places,

It should be empha31zed that the follawing table of formetions
does not apply to the whole belt of Proterozoic rocks, but only to a
strip teken through Burnt Creek. Lithological associations very greatly
both northwest and southeast of the line of this section, and Company
geologists report that they are preparlng an.overall account of the
regional stratigrephy.

Table of Formationsl

ERA GROUPZ |  FORVATION LITHOLOGY

| Unconsolidated till, outwash, streem

Cenozoic | |
; ; .'deposits

Unconformity

Proterozoic Diorite, gabb}o, serpentine;

diabase; syenite

Doublet ] | Basic flows end pyroclastic rockss;
‘ § guartzite, argillite, carbon-
; aceous slates

, Murdock | - . | Basic agglomerate, brecoie, tuff;
‘ ; minor basic flows; conglomerste,
; i quartezite, argillite

Unconformity (?)

e & A e g e e e =



. Howse .

+ o i o

“

Thin bands of argillite, queartzite,
and slate separated by thick
8ills of diorite and gabbro;
possibly some basic flows. May
be part of Menihek formation

Knob Lake® Menikek

Creamy grey to jet=black carbon-
aceous slates; verying amounts
of impure dolomite; greywacke;

pyritiferous slate; minor ehert

Unconformity (?)”

Sokoman

Iron formetions: bended silicate;
thin-banded jasper; banded
cherty; thick-banded jasper;
cherty metellic; cherty iron
carbonate; massive cherty;
lean chert; and slaty members

Ruth

Black to greenish black,
ferruginous, carbonaceous .slate;
some chert. interbeds, loocally
abundant; base is black,
massive chert

Wishart

ﬁ“Quartzite, arkose; minor slaty and

~ calcareous beds near base;
minor cherty beds at top

' Floming

Massive chert, chert~breccia,
quartzite with chert cement;
chertified slate; conglomerate
_of chert pebbles in matrix of

" ohert-semented quartzite
o

Disoconformity (7)

iDenault-l

Buff to grey weathering, dense
dolomite; arenaceous dolomite;
dolomite breccia cemented by
dolomite and/or chert; cherty
dolomite; minor slaty and
quartzitic interbeds

Attlkamagen

1
1
4
1
f

Vericoloured slates; local intere
" beds of dolomite; porous,
granular ohert in lowest
‘exposuires

Unconformity

Arohaéép

Laporte

i
. Biotite and hornblende schistse

May be of same age as Ashuanipi,
or may be equivalent to Doublet




Ashuanipi

iferous, and gran:.tic gneisses;
amphibolites; granitie

! Biotitic, hornblemdis, gs.rnet-
|
l intrusions

R -

lkcept for the Knob Leke. group, names of all. rock .units have been
teken from Company reports and maps. However, included strata and unit
oclassifications differ somewhat from cgmpany usage.

2'Group' is-here used ss a general term, and probably includes
units of formational and series reauk.

SYolcanic floms and tuffs ocour at several levels in the Knob Lake
group, but their stratigraphic limits have not yet been determined.

ARCHAEAN
‘Grenitized gneisses and -associated intrusions apparently form
most of the bedrock of Ungawe Peninsula, aind they are the bagement on
which the Proterozoic rocks lie. Very little work has been done on
these rocks near the region covered by this report, but recommnissance
studies were made by Low (12) throughout the peninsule, by Company
geologists near Michikameul Lake, about 125 miles east=-southeast of

i

lpronounced "mih-shike-a-mow", with slight accent on second syllable;
means "a large body of water'.

Burnt Creek, and by Eade (4), about 125 miles southeast of Burnt Croeke

Ashua.nipi Compl exc

>,

The Ashua.nip:. oomplex is the neme given by Company geologiste

zPronounced "agh-wahenihepee¥, with slight eccent on socond
syllable; means "lake with two outlets".

to the mixture of grenitie, volcanic (?), ®wnd sedimentery gneisses that

lie along the border of the Labrador 'trough', They are much like the

- gneisses of the Grenville Series in southeastern Ontarioc and southern
Quebeo, and the Kisseynew oomplex in Manitoba and Saskatohewan, In the

area about Michikamau Lake, similar gneisses are intruded by anorthosite(12),
and gabbro intrusions have been mapped by Company geologists. However,

most of the rocks are highly metamorphosed, and granitized sedimentary

and voloanic (?) gneisses ‘are intruded by masses of gre.nrblc material.

- - ey

Laporte Group

......

‘These rocks heve been mapped only &5 a narrow strip along the
northeast side of the 'Labrador trough! at about latitude 55°10!. . They
are highly orumpled and comborted biotite end hornblende schists that
grade eastward into garmetifierous rocks. They are separeted from the
Doublet rocks on the west by a major shear zone, and from the Ashuanipi
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complex on the west"by -another, but less well marked, mone of schist,
Company geologists thought they mg}tt be intermediate in &ge between
the Ashuanipi end Préteérdszoie rooks (11), but the writer,«in 1949,
considered them to'bé ‘e 1éss altered facies of the Ashuanipi rocks.
Fehrig, who stiudiéd them in much more detail in 1950, suggests that
they may be altered sedimentary strata of the Dou'blet _group (6).

'

PROTEROZOIC

i The rooks’ included in the Burnt Creek strip are all par‘b of
the Labrador 'trough!,; énd all are believed-to™Be of Proterozoic age.
However, Company gedioglsts have suggested that some of thé rocks in’
the northea.stem, esse‘.n'bially volcanio, half: of’ 't:he strip, mey be
Aroha.ean.

-
—_— . [ . ;o .

Proterozoio=Archasan Relations

The northeast side of the Labrador *trough! is separated from
the Archaean rocks by a major fault, at least in the area so far
mapped (6), so that age relations Gannot be determined direstly, Howsver,
direct observations can be mede at the oontact on the sou*bhwest sides

About 3 miles soutlmest of Stakit Lake (Sée F‘igure-lB), basal,
pebbly Proterozoic quartzite rests on Archaeen granitic. gneisses. The -
decomposed, crumbly nature ,of the gneisses is in marked contrast to
the well-bedded quartzite, “Whiich dips from 5 to 10 degrees northeast,
Bedding in the quartzite truynoates foliation in the gneisses, and there
can be no doub'b thet thm contact marks a ma.jor unoonfomi’cy

Knob wLzax.‘tce Group

Th:.a neme has been applied by the writer to- the . pred.omnantly
sedimentary ‘sucgession that contains the iron formations. This, T
succession has been divided into.three units of series rank:by Compam'
geologists, but, in the strip do fer mepped by the writer (ﬁee Figure 1B),
evidenoce for such a division has not been _obtaineds Hence, the "Knob
Leke group" is.e neme given as a convenience for this report, and will
be ebandoned as soon.as the evidence warrants it. . y

Some - of the formations in thé Knob Leke group extend for many
miles along s‘brike. are repeated jn nearly every thrust slice, and are
remarkably consta.nt in thiockmness; o;i;hers vary greetly in thickness and
may only occur logally. Figure 1C represents the wriker's interpretation
of the stratigraphic arrangement in.the soutiwest part of the ttrough!
before folding end feulting tock plecs.

¢

Attikemagen Formation

The Attikamageﬁl formetion ocours in many thrust slices across

lpronounced "Ah=tik-shemah-gen', with s herd "g", and with the
second syllable slightly acoented, proba.bly a distortion of the Indian
word mehnt;;g “whiﬁe f’;}'sh" : .

“amE

S "‘!;r“v‘* PRI neiad o qay W ,
the ' Burnt Creek str:l.p, but.not at the southwest comtact of the 'trough'
where quartzite rests directly on the Ashuanipi gnelsses. Probably this
formation lensed out shoreward, and was not deposited in this part of the
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depositional basin, as illustrated in Figure 1C, Its base has not been
observed, for its lowest exposed limits ere marked by feults or enti-
clinal erests. Exposures seen by the writer range in thickness from
about 100 feet, nenr Stakit I.a.ke. to 1,200 feet in the ridge northeast
of Knob Lake. -

The formation consists mainly of yellowish to greenish grey
slates, but red, vielet, green, buff, and brown verieties ere looally
ebundant. Bedding is commonly obscured by cleawvege but, where it can
be seen, the strata are thinly leminated and their tops can be ascertained
here and there by graded bedding. Angular grains of quartz, everaging
002 to 0,05 mm, in length, are set in a matrix of fine micaceous and
clayey material, and much chert is present locelly. Imnterbeds of
ocarbonate rock are common, and in some speaimans cerbonate forms the
matrix for the quartz grains, Some specimens from the lowest exposed
beds consist of oolitic ferruginous ehert stained by hematite 'dustt;
others are composed of derk grey, granular ehert, and one consists of
well-rounded grains of quertz that average 0«5 mme in diameter, in a
matrix of fine micaceous and cherty material,

Beds of carbonate rock vary in thickness from a fraction of
an inch to more than a foot and are especially common near the top of
the formation. In a few pleces, dolomite occurs in lenses as much as
100 feet thick, but it is not certain whether these are interbedded
with the slates or are infelds of the succesding Denault formation,

Denault Formation

On the Burnt Creek line of sesction, the Denault formation,
whioh is mainly dolomite, is restriscted to the southwest and northeast
parts of the Knob Leke group, and appears to extend only a few miles
northwest of Burnt Creek. It is not certain that the dolomites to the
northeast are of the same age,: but some of these seem to occur at the
same stratigraphie level, Northeastward from the seuthwest mexrgin of
the 'trough!, no dolomite appears for 3 or 4 miles. The first
ococurrence is less than 100 feet thiek, but the formation thiockens
abruptly in succeeding thrust slices to the northeast, reaching a
maximum of about 600 feet near Burnt Creek.

Near the base of the formation, dolomite is interbedded with
slate and rate quartzitie beds, but most of the outeorops consist of
dense, massive to well=bedded dolomite that weathers in shades of
browne Much of it containg small seams of chert, but loocally the chert
forms seams 2 or 3 inches thiek or ocdurs as nodules 2 or 3 inches long.
Here and there the dolomite is brecciated and cemented by dolomite, or
ohert, or by both, Where the dolomite is well bedded, tops can be
determined by orossbedding end, less commsnly, by grain gredation. Soms
excellent examples of arenaceous dolomites are displayed in the strip,
end olastio grains of quartz and chert are common in some beds. Where
the Denault formation is overlain by the Fleming formation, the upper~
most beds are invariebly slate; where overlain by the Wishart formation,
the upper part is interbedded with quertzite.

Fleming Formation

The Fleming formation occurs only where underlain by Denault
dolomite, but the Denault may be sucecseded by Wishart quartzite without
intervening Fleming strata. Fleming rocks were first observed on the
‘line of the Burnt Creek strip about 5 miles northeast of the southwest
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contadt of the ttrough', where they are about 50 feet thick. . Northeast=
ward, the formatlon becomes irregularly, but progress:wely, thicker,
reaching a maximum of 250 to 300 feet about 2 miles southwest of Burnt
Creek; from there its thiokness deoreases agein to zero, just southeast
of Burnt Creek. A similer rock was seen on the northeast side of the
Knob Lake group at Marion Leke (See Figure 1B), also lying above dolomite.

At its most southwesterly occurrenoe, the Fleming consis’cs of
rounded pebbles of chert in a matrix of quartzite cemented by .chert.:
Northeastward, the exposures consist of massive chert, chert-cememted
quartzite, and angular fragments of .chert in a matrix of chert or
sherty quartzite. The colour varies from creamy white to grey, pink,
‘brown, red, or green. A chert-pebble conglomerate is commonly present
at the top of the formstion and in sharp contact with the Wishart
formation. At a few pleaces in the thicker sections, but especially
near the base of the formation, chertified slate is common,

The main exposures consist of angular fra.gments of massive,
bedded, or conoentrice.lly berded chert of various sizes in a matrix of |
chert or cherty duartzite. In pleces, what appear to be cracks in
otherwise massive chert are filled with well=-rounded grains of quarts
cemented by chert. This material grades into cherty quartzite containing
few or no fragments of cherts One exposure near Burnt Creek shows what
eppear to be mud-oracks on a bedding plane (?) in chert, but here the
chert a.ppea.rs to have repleced an originally argillacecus sediment.

The Fleming formation is unusua.l end its or:.gin is puzsling.

Company geologists have suggested that it marks an ercsion surface (11),
probebly including the debris of the oherty Denault dolomite, but the
extrems angularity of the chert fragments in the breoccia is diffiecult
to expla.i‘.ri by e cycle of weathering, Also, a band of slate from 1 foot
to 4 fest thiok separa:bes dolomite from chert=brecoia in every locality
where the writer has 'seen the contaot exposed, and where the Denault

is in direot contact with the Wishart formation the two are interbedded.
The remnants of chertified slate suggest thet chertification of
srgillaceous muds under neaf-surface conditions, with contemporeneous
‘washing-in of rounded quartz grains, mey account for at least part of
the formation. However, Jones reported (10) that there is good.
‘evidence for an unconformity, at epproximately this horizon in the
Proterozoi.o suécessmn, about 130 miles northwest of Burnt Creek.

Wishart Formation

The Wishert formation. ocours as a stratigraphio unit acoross
the whole of the Knob Leke groups. Northeast from the soutlwest contact
of the 'trough! it lies successively on the Ashuanipl gneisses,
Attikamagen formation, Denault dolomite, and Fleming chert. Northeast
from Knob Leke it lies suocessively on Denault end Attikamsgen rocks.
It is remerkably. cons‘banb in thiokness, at least ecross that part of
the Burnt Creek strip so far mapped. Where it rests direotly on the
gneisses it is 80 to 100 feet thick, and it increases gradually in
successive thrust slices to a maximum of 160 feet about 3 miles north-
east of Knob Lake. Thicknesses northeast of that point are not knmown
acourately, but appear to be about the same.

Most of the Wishart formation consists of well-rounded to
spheriecal grains of quartz cemented by quartz. A little feldspar, and
minor amounts of tourmaline, zirscon, and other-siliocate minerasls are
usually present. Lenses of grey to bluish grey, coarse arkose pinch



out along strike; some of these are 40 to 50 feet long and up to 2 feet
thigk, but most. of them are much smaller. The quartzite is pale buff
to:grey or white., Some of it is massive, but the basal pert is usually
well bedded -end, locelly, beddlng is olearly -displayed to the top of
the. formation. Grosabedding is a common feature, and ripple-marked
beds are sbundant in some places. Where the Wishart rocks are under-
lain by Fleming, the contact is sherp and, at three looalities, thin
interbeds- of dolomite end slate were observed between the base of the
quartzite and the chert-pebble conglomerate of the Fleming formation.
When the Wishart rests directly on the gneisses, pebbles:of chert are
common .in a feldspathic quartzite cemented by chert. Where it rests on
Attikemagen or Denault rocks, it is interbedded with the older rocks.
However, .acoording to the schematic reconstruction shown in Figure 1C,
there may be an unconformity at the base of the Wishart formation.

Ruth Formation |

The Ruth formatlon is exposed nearly everywhere that the
Wisheart fq;r;gatn,on appears, In the Burnt Creek strip, it is thinnest -
near the southwest margin of the *trough'! where it is only about 10
feet thick, Northeastward, it thickens gradually in succeeding thrust
slices, ‘but the beds are so highly contorted -that an estimste of their
aggregate thickness-is diffiocult to obtain. Probably-it does not
exceed 60 or 70 feet in eny of the exposures examined. In spite of
its thimmess, the formation extends at least 70 miles to the north!west.
where it has been mapped by Company geologists.

The-formation is meinly a carbonaceous. ferruginous slate, -
with interbeds of dark grey to green chert, and is bottomed by black,
massive chert from 4 to 10 feet thick. Current laboratory studies
indicate e high percentage of organic carbon. : Bedding is commonly
obscured by. crumpling, but local cherty beds provide useful merkers
for determining ettitudes of bedding and drag=folds. Here and there -
graded beds can be distinguished in arg:.llaoeous members. The rock
oconsists mainly of minute fragmemts of quertz in a black, sem-ope.que '
matrix in which iron oxides, chert, and graph:rbic material are evident:
Looally, mimmesotaite (ferriferous tele) is abundant, and fragments of
feldspar have been noted in several thin se¢ctions. The lateral ektent
end thinmess of the formation, together with the extreme angularity of
the fregments in the rock, are features characteristic of tuffaceous
rocks, but the high content of organic carbon and the presemce of
ergillaceous members indicate & more typicel sedimentary origin.

Relations to the Wishart quartzite are not clear. In some
places, rounded 'cobbles! and 'pebbles' of quartzite are embedded in
the basal chert, but they are ocut by stringers of cherts. Near bne such
locality the chert appears to out evenly asross the bedding of the
quartzite at en angle of sbout 10 degrees for 200 or more feet. It is
not. certain whether this represents a small disconformity or whether
the quartzite has been partly repleced by chert associated with® ‘l:he_
Ruth formetion. If a disconformity, it must be small beca.use the =
Wishart formation is of suoh uniform thickness. ’ v

v ab

Sokoman Forﬁation

Except for the underlying Ruth f:cisrmation, the Sokomen! includes

lpronounced "Saw-koh-mn", Wi‘tﬁlfiliét. sylleble slightly accented;.
Indian word meening tiront,
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+ all the iron formations of the Burnt Creek strip, and occurs throughout
the Knob Leke group. It is about 200 feet thiock at the southwest margin
of the !'trough' and reaches a iaximum of about 560 feet near Burnt Creek.
Northeastward it appesrs to decresse in thickness, but has not yet been
mepped in the same deteil as the bands near Burnt Creek.

The: lithology of the Sokomen formation varies along strike
and from thrust slice to thrust slice, but a general stratigraphic
sequence is apperent and has been set up by ‘Company geologists. In
general, the same terms are used in this report, but some modifieations
have been made to accord better with the exposures seen along the
Burnt Creek strip, as interpreted by the writer. According to Company
geologists, the Sokoman formetion contains about 30 per cent iron (15).

Although the iron formatlons differ greatly in lithology,

. they all have some charscteristios in common. All are composed of
"ohert and iron compounds in verying proportions; charscteristic clestio
textures are comparatively-rare; most individual bands ocour as

-elongate lenses rather than™in parallel arrangement; detrital silicate
minerals are exceedingly rére; all contacts between différent members
are gradational; and all members are characterized by an oolitie
arrengement of some of the Gonstituent mineralss . These ocolites are
composed of chert, iron oxide, siderite, or iron siliecate, or any

" *combination of these minerals. The principel minerals of the iron

- formations in the Burnt Creek strip are chert, goethite, hematite,
megnetite, lepidoorocite (7), minnesotaite, end, locally, quartz,

Banded Silicate Member. Wherever the complete sequence wes
seen by the writer, this member oocurs at the base of the Sokoman iron
“formations and is interbedded with the Ruth formetion. It averages °
30 to 40 feet in thioknéss, but is no more than 3 or 4 feet thick in
some places and is more than 60 feet thick in others. It has a
distinet granular appearance, weathers in shades of brown, contains
much 'magnetite and minnesotaite, and commonly conteains some siderite,
Bedding is clearly defined, and tops have been determined by cross-
‘bedding et several localities, A clastic structure is apparent on
«many weathered surfaces and, near Stekit Lake, pebbly beds have been
seen. hat appear to be ripple-marks are common, and structures
resembling mud-cracks- occur here and there.

. Thin~banded Jasper Member., This member commonly lies above,
and grades inbto,>the Banded Silicets member. It varises in thickness
from a few feet to 50 or 60 feet, and consists of alternating, elongate
lenses of bright red jasper and black hematitic material, whioh pineh
end swell but are rarely more than an inch or so in maximum thicknesse

" Looally msgrietite is “the predominant iron oxide.

- Banded Cherty Member. This member commonly succeeds the
Thin-banded Jasper, but also occurs at other stratigraphiec levels,
espeoially near the top. In some thrust slices it forms the bulk of
the Sokomen formation; in others it is probably no more than 10 or 20
feet thick., It grades into banded jaspér both across and along the
strike end, as the distinction between banded chert and banded jesper
lies solely in the colour, boundaries between the two are purely
arbitrary.

Thick-banded Jasper Member. This member is much like the
Thin-banded Jasper except that its colour is not so intense and the
lenses are as much as 6 inch#s thick., It is not represented in all
thrust slices, and grades into other members. Its thiokness is variable,
but generally less then 50 or 60 feet. In a few places, structures
resembling mud-cracks were seen in the dark, iron-rich layers.
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- Cherty Metallia Member., This is the name applied to & messive,
steely blue varieby ol iron formation that has a superficial resemblance
to iron ore. K However, 'its iron oxide content is probebly less than 30
per cent, and the colour is due to finely and evenly disseminated
hematites The member varies greatly in thickness; it 1s missing in some
thrust slices and as muoh as 100 feet thick in others. In some places
the iron oxides are rusty, and the rock is brown to purplish brown; in
others, small fragments of Jjasper occur in sufficient numbers to impert
a reddish purple tint. Brownish, pitted patches here and there are
probebly due to the weathering of carbonate., The member grades inte
Banded Cherty, Thick-banded-Jasper, and Massive Cherty varieties of
iron formetion. .

Cherty Iron Carbonate Member, This member is relatively rare
in the strip mapped by Ghe writer, and was seen mainly near the southwest
contact of the 'trough! in layers a few feet thick. Company geologists
report that it commonly occurs in the upper part of the Sokoman formation.
Where seen by the writer, it consists of altermeting beds of siderite
and grey chert, and minnesotanite is commonly developed elong the bedding
planes. A chocolate-brown weathered surface is characteristise.

Massive Cherty Member. This name has been applied by the
writer-to a group of massive cherts pocked with rusty pits, or speekled
with iron oxides. The member ocours in nearly all bends of the Sokoman
formstion, especially-in the upper part, end may be as much as 100 feet
thicke The pocked veriety weathers brown or buff; and the individual
pits contain soft, brown goethite. The pits may be % inch or more in
diemeter, but are commonly less than % inch, and -appear to be due to
the weathering of siderites The speckled: véiriety is a more glassy,
milky or grey chert in which small clots of iron oxide are sparsely to
thickly disseminated. The base of this member is feirly sharply defined
end in contaoct with Banded Cherty or Cherty Metallio members.

Lean Chert Member. 'Leen oherts! are so called because they
contain very little iron oxide. They lie at, or very near, the top
of the Sokoman formetion, and may be as much as 200 feet thick, although
much less in most occurrences. Most exposures sre a pale apple-green,
but near Ruth Lake, where they are best displayed and thickest in the
Burnt Creek sesction, they are grey, blue, brown, ross, and milky white.
Looally they form breceias similar to those of the Fleming formation,
but most of them are massive and porous. Rarely, they appear bedded.
They grade dowmward and laterally into the Massive Cherty member, and
near Ruth Leke, grade into quartzite that appears to be derived from
sendstone that includes grains of chert.

Slaty Member. This member is distinet from the Ruth formation,
but is highly ferruginous. Where seen by the writer it forms the upper=
most part of the Sokoman iron formation, and is interbedded with lean
chert in bands varying in thickness from 20 to 150 feet. In some
outcrops it is highly magnetic and granular; in others it is a jet~black,
oarbonaceous slate; end in still others it is high in iron carbonete.
Apparently this member marks the close of the syocle when depositién of
iron formations wes in full sway.

In one looelity, near Ruth Lake, are outorops of a unique
iron formation that, apperently, is interbedded with lean chert.
The formation consists of coarse, rounded clastioc grains of chert
in a matrix of chert end iron silicete. It is olive-brown on weathered
surfaces, and appears to lens out to finer material of similar composi=
tion; the whole series of exposures is about # mile long.



Menihek Formation

q:‘pa prg@gpinggtly' slaty Menihek! is the youngest formation

lPronounoed "men-l-heok", with slight accent on the first syllable.
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) 1n'thé Knob Laké group. Its total thickness 15 not known; within the
area mapped in the Burnt Creek strip, it reaches an exposed maximum of
about 1,000 feet, but farther northeast, in the wvalley of the Knob Lake
alrstrip, it may be much thicker. If the Howse group is equivalent to
the. llenihek formation their aggregate thickness probably exceeds 5,000
fee‘b.

The Menihek formation is least altered southwest of Stakit
Leke, where it is.a jet=black slate that weethers ashy to.derk grey,
and. contains.interbeds of pyritiferous slate and cherty maferial. Near
.Khob end Ruth Lakes,. it weathers a brownish grey, apperently.due to
conteined iron oxides, and northeast of Knob leke some outo 'ops eontain
interbeds. of cream weathering dolomites In the valley of the Knob lake
alrstrip, the formation contains much greywaske. Diffgxgntial thermal
enalyses suggest e considerable amount.of organic material:in the out-
ocrops neer Burnt Creek. Northwest of the Burnt Creek section, the
formation containg muoh dolomite and, near the contact with the Howse
group, dolomite constitutes a large proportion of Menihek(?) rocks (7).

The contact of the Menihek with the Sokoman formation seems
to. be completely conformable in the Burnt Creek section. Slaty iron
formation passes into an.argillaceous rock that marks the base of the
" Menihek, and it is diffieult to locate the actual comtact. In places,
typical Menihek slete appears interbedded with Sokoman chert. However,
about 75. miles to the northwest, Company geologists have recently found
that the anihek overlies Sokoman, Ruth, and Wishart formations and
even appears to extend onto Ashuanipi gneisses. It is possible thatb
this feature is due to progressive overlap by the younger formation,
especially in view of the conformable relations near Burnt Creek.
Nevertheless, still farther north, at ebout latitude 57020t and
longitude 69°50t, iron formetion is overlein by a slaty formation that
contains & jasper oonglomenate at the base, However, the stratigraphioc
suoccession there is not the same as that near Burnt Creek (2, 10) go it
is not yet possible to make. exact correlations; but it is clear that,
in some parts of the 'trough’, an unconformity separates a formation
similar to the Sokoman from a formatlon similar to the Menihek.

~Voloenic Rocks

al

. .. Yoloanic rocks heve been mapped by Compeny geologists at
several horizons in the Knob Leks group, especially to the east and
southeast of Knob Leke. They have not yet been mapped in any detail
by the writer, but traverses were made at a few such localities in 1949.
Some tuffaceous rocks ooccur interbedded with Attikamagen(?) slates near
Knob Leke, and flows and breccias have been seen with the Wishert end
Sokoman strate a few miles farther southeasts In the region near
Seawyer Lake, about 30 miles southeast of Burnt Creek, the Sokoman
formation has been split into two formations by besic wvolocanie rocks,
acocording to Company maps. Near Point Lake, about 3 miles west of
Sewyer Lake, an excellent example of & volcanic conglomerate is displeyede
Pebbles and bouldefs of igneous and sedimentary rocks are set in & matrix
of basalt, as if the lava had flowed onto a boulder beach. Jaspery
pebbles and fragments are common in some other flows, and chert selvedges
mark pillowed structures in some other flows near Hollinger Lake.



Howse Group

Only a small part oft the Howse group has been seen by the
writer, and most of the information is teken from Frarey (7). In the
northeast part of the 'trough', bands of interbedded slate, argillite,
fine quartzite, and basioc flcws(?) are separated by thick sills of
‘diorite and gabbro and the sediméntary members oomprise only about 20
per cent of the terrain. Their totel thickness is difficult to estimate
beceuse crumpling is evident in the few exposures, the bands are dis-
continuous, and there is nothing to indicate the amount of repetitlon
due to faulting and folding, Frarey< suggests that 4,000 feet is a
reasonable estimate of the thickness of the group in the ares mapped
by him. The rocks are much the same, in generel asppearance, as those
of the Menihek formation, but lack of outerops in oritical localities
precludes positive correlation, althotigh all data obtained indicate a
oonformable relation. To the southeast, near Marion Lake (See Figure 1B),
the writer examined soie exposures that are part of the bel¥ mapped as
the Howse group. Nbarﬁy aye some Menihek rocks, and so far as could be
determined the two are identical, Structures appeared to be continuous
“throughout, and no evidence of unconformity, or more than minor faulting,
was obtained. If subsequent study proves a-conformable relationship
end lithological simllarlty. the name "Howse group" should be dropped,

Y pos?ib;lity suggested by Company geologists at least as early as
1949 (11).

Murdoock Group

The Murdock group forms a narrow belt on the northeast flank
of the Howse group.s A strip about 20 miles long has been mapped in some
detail by Frarey (7), who found a maximum width to the exposures of
about 1 mile. The aggrepate true thickness of the group could not be
estimated, for the rocks are highly schistose, orumpled, and altered,
and top determinations-éare rarely possible. The group consists of
besic pyroclastic rocks, with possibly some flows, interbedded with
clastic sedimentary material, including conglomerate. All are converted
to green schists, so that details of stratigrephy posed a problem.

The relations between Howse and Murdook rocks are obscured
by & major fault that follows their contact. On the basis of metamorphism,
Compeny geologists suggested that the Murdock is an upthrust block of
older, Keewatin~type material (11). However, an outorop of roundstone
oconglomerate on the northeast shore of Walsh Lake, at the base of the
Murdock group, contains pebbles of several different rock types,
including some that appear to be of jaspery iron formation. The only
such iron formation known in the region is that in the Sokoman formaetion,
and pebbles of it here ere strongly indicdtive of en unconformity at the
base of the Murdock group. On theoretiocal grounds, the intimately mixed
essemblage of clastic sedimentery and pyroclastic members suggests the
begimings of voloanism. Further, the high degree of shearing may be
due to the fact that this mixed assemblage occurs on the'sole of a major
thrust fault, where the greatest degree of shearing would be expected.

Doublet Group

The Doublet rocks are mainly basic volecanic flows containing
some interbedded breccias and clastic sedimentary rocks; they comprise
the northeastern part of the Proterozois sucoession. They are closely
folded and faulted, but the volcanic members are thought to be at least



10,000 feet or more thiok, and the sedimentary members about 2,500 feet
(6, 7)» Most of the flows are well pillowed and many are separated by
a few feet of black, graphitic ‘slates The more coarsely clastis
sedimentary rocks ocour in well-deéf'ined bands as much as 1,000 feet or
more ‘thick, and one such band férms the bese of the group (7). These
sedimentary rocks are commonly crossbedded.

Relations with the Murdock group are obscured by faults, but
the succession appears to be conformable end the Doublet roaka probably
represent the culmination of volecanic activity that began when the
Murdock rocks were formed. The upper part of the Doublet group has
been eroded.

Intrusive Rocks

Intrusive rocks in the areas so far investigated by Geologliocal
Survey field parties are all bagic, except for some syenite. that cuts
the Howse and Murdook groups. The basic intrusions that cut the Howse,
Murdock, and Doublet groups very in compositien from diorite to
serpentine (6, 7), and some are splotchy with light-coloured oclino~
zoisites Diabage dykes are the only intrusions noted in the Knob Leke
group of the Burnt Creek strip; they ocut across all strustures in
the older rooks and trend nearly northe. .

In the southern part of the 'trough', about 150 miles south
of Burnt Creek, large intrusions of granitic and basioc meterial eut
the iron formations and associated rocka. About 150 miles north of
Burnt Creck, other geologists have suggested that similar relations
obtain, but the evidensce appears to be questionable.
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SIRUCTURE

Nearly all the Proterogoie roscks have been intensely faulted
and folded. Here and there, some of the rocks on the southwest side of
the !trough! are virtually undisturbed 'snd-dip gently northeast, but
details of most structures are difficult -to determine, Company geologists
have long kriown that at least most struetural data point to the operation
of pressures from the northeast. The numerous thrust faults dip north-
east, and axial planes of overturned folds also dip northeast.

Exception to these attitudes heve .been noted near Sawyer Lake, where
the beds dip steeply west; near the.'southwesjern extremity of Labrader,
,where attitudes are variable; and west and southwest of Ungave Bey,
where the rocks haeve a zigzeg trend within the confines of the 'trough's

Zhe following comments will be restricted mainly te the Knob
Leke group in the Burnt Creek stripe. Detailsof structures in the Howse,
Murdock, end Doublet groups can be obtained frém maps by Fahrig (6)
and Frarey (7).

The characteristio structure in the Burnt Creek strip is the
overturned anticline, with a large part off the overturned limb truneated
along a thrust faylt {(Figure 1D)., The northeast limb of:the fold dips
irregularly northeast at low to moderate angles, and the soutlwest
limb dips moderately to steeply northeast. The under limb character=-
istically rides on & northeast-dipping thrust fault that probably
dips at an angle less then that of the beddinge The synclinal ocomplements
of these anticlines are much sharper and are commonly V-shaped. Top
determinetions are comparatively rare, and drag-folds have been formed
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that are not related to the major fold. Hence, the stratigraphic
succession must be followed closely to determine detailed structure.

The shapes of most fclds indicate that they were formed et the seme time
as the thrust faults, probebly as & result of the thrusting. Plunges

of folds are commonly less than 25 degrees but, locally, may be as much
as 50 degrees, and reversels in direction of plunge may ocour in a
strike length of & few feet. The northeast slopes of hills are mainly
at angles corresponding closely with the dips of formations so that e
felse impression of the thiokmess of these formations may be obtained.
The soutlwest slopes, on the other hand, are commonly steep, and may
even be underocut, so that apparent thicknesses in plan are less than
the true thicknesses. In several places the noses of hills slope at
nearly the same angle as the plunge of folds, to produce the illusion of
extreme sherpness to the folds as seen.on a map. In one place the slope
of the ground is steeper than the plunge of a syncline, which appears
.to close down the plunge.

Fault plenes are rerely exposed in the areas, so the attitudes
o6f faults are commorily considered the same’as those of the schistosity
in the rocks where shearea by the faults. However, the schistosity
dips at moderate to high angles and”is probably due %6 slippage tangential
to the fault plane. One fault, where ‘exposed by a bulldozer, dips at
40 to 45 degrees, but the sohlstoslﬁy of . the beds in the overlying fault
plate dips 60 to 65 degrees in the same direction, flattening as the
fault plane. is approached. In other places, the surface trace of the
schistosity stiikes at angleé'aé much as 30 degrees to the trace of the
fault. It is probeble that most of these faults, if not all, fletten
with depth, for the cover “of Pfoter0201o rocks is comparatlvely thin
end the besement rocks are nowhere expoaed, .

Many thrust faults follow stratigraphisc contacts for long
distances, and can only be recognized where they cut obligquely across
formations,

fv Cross faults of small displacement are common and, where
exposed, all were seen to dip verticelly to.steeply northwest or south-
easte Slickensides and orenulations indicate that the main component
of movement was horizontal, amnd both right- and lef't=hand off'sets ocour.
As seen in plan, many of these faults curve into the thrust faults;
others ocut across the thrusts. Diabase.dykes may fill some cross faults
that trend nearly north, for the rocks on opposite sides of some dykes
at least do not matohs Probably more than one age of cross faulting
occurreds At least one oross fault shows:a displacement measurable in
hundreds of feet, but most of them indicate offsets of only a few feet.

In an area where so much thrusting has occurred, normal
faulting would be expected after the compressive stresses were dispersed,
-but evidence for such movement is exceedingly rare and has been seen by
the writer at only one locality. However, in the construction of the
section shown in Figure 1D, it asppears that normal faults mey ocour near
two of the orebodies.

One of the features of all faults,where the adjacent roocks
are exposed, is the narrow zone in whieh shearing has ocourred. Ome
feault, with at least 1,500 feet displacement, is marked by sheared and
brecciated slates for only & foot on either side; other faults show
only an inch or so of clay gouges still others show only-minor
brecciation.
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In the Burnt Creek strip so far mepped, e maximum thickness
of 3,000 feet of moderately to steeply dipping rocks occupies a belt
at least 20 miles across, Judging from the attitudes of the formations
(See Figure 1D), the present width of exposures is no more than one=-
fIfth of the original width of the belt when the beds were deposited.
If it be:assumed that the same degree of shortening applies to all the
Proterozcic strata in the Burnt Creek strip, the present width of about
60'milb§1represents a basin that was at least ‘300 miles across at the
tine ®the rocks were laid down. This strip represents one of the w1dest
parts ‘off “the 'trough', but it is clear that the present width, .as shawn
on the meps, is only & fraction of the original.

The term 'trough! is, geometrically, not applicable.to this
belt of strata, for the opposite sides do not match end the dips are:
mainly northeastward. However, from the informetion at hand, it ean
be inferred that the site of deposition was originelly a broad geo=-
synoline,*or trough, and.that the contained rocks have been folded and
faulted to their present position. The thickness of the Murdock and
Doublet groups suggests that the trough was probebly deeper on the
northeast side, If the Murdock lies unconformably above the Howse

group, the basin probably developed progreossively from southwest to
northeast.

MET AMORPHISM

The rooks in the Burnt Creek strip show only & low grade of
metemorphism in spite of the struetural complexity., * A hundred or more
miles to the south, where intrusive rocks are abundant, the iron
formations -have been canverted to magnetlte-speculafite quartzites,
and to grunerite, cumingtonite, and stilpnomelane schists. the -
dolomite has become e marble, and the slates have been sonverted to
biotite schists. To the north, near Larch River, metamorphism is
sald to increase in grade, but not to the same degree as in the rocks
to the south. The following comments apply only té-the Knob Lake group
of rocks between the southwest contect of the 'trough' end the Knob
Lake airstrip (See Figure 1B). "

Degree of altération increases from the margin towards the
interlor of the 'trough', but only at faults end near orébodies is it
great enough to obscure the character of the roeks. Secondary '
enlargement of detrital quartz grains is clear in thin seotions of
the Wishart formation, and primary features, such as crossbedding,
ripple-marks, and lensing of beds, are distinot. The Densault and
Menihek dolomites are dense, fine-grained rocks that loocally exhibit
orossbedding and grain-gradation.in well-preserved arenaceous beds
of dolomite, The slaty rocks are clearly bedded and grain-graded,
and the coarser fractions are clear under the mioroscope.

Details of metemorphism are more clearly shown in the iron
formetions then in sny other units of the Knob Leke group. All
specimens examined from the unfolded part of the iron formations
southwest of Stakit leke contain siderite as disseminated greins or
as disorete bands., Minnesotaite (ferriferous tale) occurs as finely
disseminated plates, as sheaves end rosettes, and as lamellar growths,
but it is especial ly concentrated slong the ocontacts between chert and
carbonate layers. Ovoids, some of which are oolites, consist mainly
of chert, with local carbonete, silicate, and iron oxides, and most
of them are distinct from the matrix-either in grain sige or composition.
Those that oconsist meinly of sillcatesmanaral _are distinctly green and
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too fine grained to determine acourately, but are probably minnesotaite
and may be of primary orlgin. The iron oxide is chiefly hemetite, but
megnetite is common end goethite is rare. ‘In the folded iron formation
northeast of Staklt Lake, siderite is much léss common, and minnesotaite
and magnetite are more sabundant, especially in-the Banded Silicate
member. This mimmesotaite is colourless to pale green, and is clearly
metemorphio, for orystals grow across Vveinlets of secondary quertz.
Ovoids are distinet in plane light, whén examined in thin section, but
can rarely be distinguished with orossed nidols 'because of reorystal=-
lizations Goethite is common end in many slidés is obviously pseudo=
morphic after minnesotaite and “siderite. Some of the lean cherts are
reorystallized so that they appear as granular quartzite in hand
specimens, but the ovoid character of the material can be seen with

the mioroscops in plane light,

Here and there, the rocks along faults have been more or less
altered, and minerals such as chlorite, sericite, and secondary
carbonate can be distinguished.

B}

.

~ o "IRON DEPOSTTS

oL a4
LAl

o
No special effort hes been m&dé by the writer to study the

deposits of iron ore, and the following:comments are of a general
nature. They have been derived from discussions with Company
geologists, or from visits to selected kocalities under their guidence,
and from the mapping of five orebodies and‘several occurrences in the
Burnt Creek strip. Numerous sulphide deposits, none of which is known
to be commercial, occur in the northeastern, predominently igneous,
half of the 'trough!, and several are described by Fahrig (6) and -

As pointed out by Company geologists (11, 15), all known
orebodies are exposed at the present erosion surface; all are
comparatively shallow (300 feet is the common depth); most of them
appear to be in structural troughs; all are confined wholly pr mainly
to iron formation; and, except for the unique Sawyer Lake deposit of
herd ore, all are composed mainly of soft ore. These characterisths
fit the orebodies perfectly for the classic explanation of the origin
of iron ore of Lake Superior type — surface waters leaching siliea
from iron formetions and leaving & residually enriched deposit of iron
ore. However, some of these features, as.indicated below, may be more
apparent than real.

(1) Comnmection with Present Erosion Surface. The exploration
of this belt of iron-bearing rocks hes virtually just begun, end it is
only reasonable to expect that the first discoveries will be exposed at
the surface, So far as known, no evidence 1ndlcates that unexposed
orebodies do not ocour (11).

1

(2) Orebodies Are Shallow. The faot that all the known

orebodies are shallow may be due to the relation between the controlling
structural features of an orebody and the erosion surfaces In an area
where the rooks are as complexly folded as in this belt, it would be

" most unusual for any local fold to persist more than a few hundred feet
in depth (See Figure 1D). According to Company geologists (11), most
orebodies are known, to be closely associated with faults or shallow
folds, or with both, so the.intersection of a. folded structure with a
fault could be the significant relation here, as it is in so many other
mining camps in the Canadien Shield.
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{3)-Ore Ocours in Structural Troughs, Information obtained

by drllling ‘indidates that this is a definite feature (11), but it may
be due to the type of folding. Antiélines ere commonly byoader and
their orests more gently rounded than the complementary synclines. 4s
a result, ‘the tightly ¢ompressed rocks in the synclines are more .
likely to be brecciated, espesially where associated with faults, and
hence provide easy chamnelways for whatever solutions accomplished the
alteration to or emplacement of iron ore (15).

(4) Orebodies Are Confined to Iron Formations. Most, or all,
of eny one orebody lies within the iron formstion member of the
Sokomen formation, but by no means all material of ore grade is eon=
fined to iron formation. . The Ruth slate, although en iron formation,
is highly eluminous end yet is commonly converted to ore near the
merging of orebodies, , In:one or two places, alteration to ore has
continued beyond the Ruth slete so that Wishart quartzite has been
partly replaced by iron oxides. In faoct, where this quartzite is
exposed near an orebody it has commonly been altered by iron-bearing
solutions to produce a red, sendy rock that is an excellent guide for
prospecting. One comparatively small pod of iron oxides occurs in
Fleming chert breccie, and elsewhere in the same formation iren
oxides comprise 50 per cent ' or more of the rocks. Although these
oocurrences are small, stratigraphic and structural relations indicate
that iron fOrma#ion lies no nearer than several scores of feet frem
them, Furthbr, the outlines of bieccisa fragments are clearly preserved
in some of the iron oxide, showing that the iron oxide fotrmed by
replacement .and not by leaching silica from a formation that contained
an originel, loocal, concentration of iron oxides. The writer Has seen
several pleces where lean cherts at the top of the Sokoman formation
have been brecciated by faults and the breocia cemented by iron oxides.
All these features indicate that iron moved in solution on & ‘broed
soale, and that some at least of the enrichment is due to metasomatie
replacement of silica by iron oxides.

(5) Soft Ores Are Weathered Produots. Except for the Sawyer
Leke deposit, dlI the known orebodies consist of soft ore with streaks
and bands of hard material that appear to follow pertisular beds.
These soft ores are usually considered to result from surface waters
leaching silice and leaving e residusl, porous ore. However, in every
place the writer has seen Burnt Creek ores naturally exposed, they are
covered by a hard cepping that grades downward in a few feet to soft,
frieble ore, but where excavations have uncovered the ore beneath

- glevial debris it is soft. It seems that weathering, at least under

- present: conditions, results in an indurated rock, not a frisble
material.

Hard ore, such as that at several mines in the Lake Superior
distriet, is commonly regarded as a result of folding ‘and heat on
previously formed and buried soft ore. The Sawyer Lake deposit consists
of such hard ore, is in an-area of intense folding, and was thought by
Company geologists and the writer to represent just such an occurrenceoe.
However, onse of the Company field parties, mepping near the southwest
contact of the 'trough! in 1951, discovered bands of herd, blue
hematite about 6 inches thick in gently: dlpplng iron formation that

.has never been folded. Theiiron formatioty in this pert of the 'trough!
is among the least altered of any seen end, although anguler boulders
of disbase occur in drift nearby, it would be difficult to postulate
thermal metemorphism sufficient to chargé soft ore to hard ore without
simultansous alteration of the iron formation. At the only locality
where the writer has seen diabase cutting iron formations, thin sections
of iron formation from the conbtact showed no discernible- effects from
the intrusion.
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Meny ore deposits contain considerable amounts of mangenese

(14, 15, 18). This mangenese must have been introduced into the ore=
bodies at their present. sites because the iron formations themselves
are deficient in it.. The manner in which the: manganese occurs in
orebodies is not known to the writer, but numerous smell deposits of
mangenese oxides are found here and there as fracture fillings and
veinlets in a wide -variety of host rocks.

In summany, the general relatlons of iron ore show most of

the fembures commonly attributed to enrichment by surface waters
aoting to.-disolve the. silice and residually enrich the iron formations.
However, at .the present stage of knowledge, the writer -feels that all
these features can be explained just as readily by appealing to hydro-
thermsl solutions or to Gruner's modification of hydrothermal activity
(9), as was done by Stubbins (17), and also feels that many features
can only be explained by such a process.
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