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THE JULIENNE LAKE DEPOSIT

. ABSTRACT

An e};ammaticn. and study‘cf over ¢70 outcrops and the core from 9 drill
holes in the Julienne Lakr—; ﬂepbsit has led to. a reés;ﬁahle:: un'éiersta.nding of
the gcology of the depos:@t.‘r

Two mir;eralogicvafietfie _s_'__Qf th_e iron formation constitute nearly all of
the material in the depo Slt, quartz-Specu’iar hematite and ”qﬁzier-granular
hematite. Othlar variet‘ies pccurring in nﬁnor amﬁuf‘ﬂtﬂs axre: fe rruginous .
qualrtzite, silicechs goethite, altered silicate rnat'e"i‘ia.l_; ' blué'colorexd'he‘ma-
tite, and spenge like ma‘t.ex".ial. The distribution and pr0péétionso£ these
varieties define seven recognizable stratig;:aph{c; éﬁbmemBers of the oxide
member of the Wabusn Lake Iron Formatio-n.. '

The stratigraphic sqccession, from'younges.t'to oldest, is a.s féllows:
Submembe r A, ‘fe_rruginous quar'tzite; 3, | quazrrtz-granular md specularfhem—
atite; C, quartz-specular hematite_; D, quartz;-granular and Spebulé\.r hema-
tite; I, quartz-granular hematite; F, quartzsgi*aﬁalar and'ﬂSpecularhematite
with leached 'silicate" casts; G, siliceous goéthite; rnuscovite schist or

granulve; quartzite.

These layers have been folded into an overturned syncline which was

later cross folded.. Foliation is strong throughout the denosit, it is par.

allel with the stratigraphy along the north limb of the syncline, but'is
across the bedding in the south limb. Nearly all exposurés of the iron

formation exhibit a mineralogic lineation on the foliation surface which is
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| parallel with the axes of secendary foldlng

The detalled structural studms conducted sugge st that depths tG the |

bottum of the de;msﬂ are in the order of 500 700 feet at 1east
The deposit has undergone merelleaching and, Oxidation th_arithe'Wabush

Lake deposit, but for all practical purposés the oré 1S ess'entially'similar

and readily amenable to concentration.
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INTRODUCTION

The first systematic examination of the ...Tu_liennlejLake deposit was

‘made during a 10-day period in August 1956 by the ficld party of '..c-anadian

Javelin Limited. The work was of a preliminary nature in an-effort to

gain an appreciation of the geology of the deposit, its minerabgicacharact-

er, its probable extent, and indicated grade . The results Of this work are
embodied in o report by G. Gastil, dated December 13.,;' 1956.

The need for a comprehensive study of the deposit became apparent
during the yearé' folls':nwing tﬁe 1956 examination as a'b.e'tter aplpreciation
of the geologic complexiﬁy of the ifon ore deposits in the Wabush Lake
arca was gained, and it was realized that an underst.anding bf the geology
of the Julienne deposit had not been reached.

The present report covers the studies conducted during the summer
of 1959 by the Javelin geologic staff. Approximately six weeks were de-
voted to the study by D. Knowles, J. Soles and W. MacPherson or W.
Blakeman.

The purpose of the work was to study the geology of the deposit until
comprchension of its geolegic makeup had been achieved. That this goal
would, or could be achieved, was dcubted at times during the course of
e work, but bjr persistent efforts during the field and later office study,

a degree of understanding which cannot be increased without further data

This report may seem to be academic to the reader. This is neces-
sarily so because understanding of the deposit is a mental state and is

extremely hard to adequately portray on maps.

n ) — —%WM%W



_ Th_is report, then, shall att_empt to_'bridge -the gap between understand-
ing and the illustrations 50 that t_he- information presented shall have m‘éaning
andb‘e of value'to-'__the_ ;‘ead_er in his efforts to_app_reciate:'the deposit-.

This report willlnot attempt to Co_ﬁ‘er the reserve-grade picture ﬁhich

will be the subject of a later report.
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 PHYSIOGRAPHY

T'he Julienne lL.ake Deposit occupies the conspicuous hill which forms

the peninsula at the north end of Wabush Lake. The northe rrirgoSt part of

~ the m-operty Lies within a couple hundred feet of the north shore of ‘Wabush

Lake, thus forming the .T.L-llienne narrows Wthh separates Wabush Lak'e
from Julienne Lake.

The peninsula is joined to the mainland by a swamp beginning just -.so.uth
of the map area. The_depqs it is. I.Omiles nt:rthWe's_t of mile 25 on the
W/ abgz sh Lgke Railway-,

The hill ifseli' ris_eé 2.25 feet above the level of the lake throughout all
but the northeastern corner of the property. The very existence of the hill
is due to the resistance of the iron formatio_n to glacial scower, although
the iron formatiqn has been scowered and removed to below .lal;:e level on
the west and east sides. The hill is conspicuously steep on its northwest-
ern flank and more gently sloped on its southeastern side.

5 thin veneer of glacial.ll débris, sand, 'gravel. and boulders, covers
the deposit above elevation 1810, This marks the former level of a glacial

lake as evidenced by the prominent bench which rings the entire hill.

Above the bench, cutcrops occur as humps of rock sticking above the

veneer. In many cases, the rock is covered only with a layer of cariboo

moss and tree roots, which, when stripped oif, provide beautifully clean

exposures.,

At the bench line, where wave action was erosional, many exposures

- are found. ‘Beautiful éx';i'OSUres are thus found on the NE side of the

ey

—

L N 1______%@%&%%{—————

ol o T g W S



property at this level, where about 90-95% exposure is seen for_o*i{er 2000

feet. Below the bench, no exposures are found except near the NE corner

. of the hill. " The lakeside 'édge'-af' the beach cbnsists of sand and /or rounded

pebbles of iron_fdrﬁdation.

£.bove the bench, the trends of thei rock structurxe are subtly di‘scern-—
able in the topography, but not Bélbw th.é bench because the overburden gets
very thick, reaching 138 f'éet: .Ii.'n' hole G.

The base map shf)\irs the locafiﬁn of allisurl'face features, iHQIH_FiiI?g
outcrops, roads and lines cﬁt or marked through the woods. The lettered
1959 magnetic transverses facross fhe. hofth and south contacts were not
blazed. They will not '-be found on the ground but are shown in order to

reference the magnetic profiles.

| -REGIONAL GECLOGIC SETTING

The general geolbg); of the region' and the various geologic factors
which control the nature of the iron ére deposits in the Wabush l.ake area
have been previously described in Company reports and published articles
and need not be detailed here. . It will be sufficient to state that the deposit
exhibits conformity with the regiohal geologic habit and the geology of the .
deposit is a small scale version ofthe. regional geology.

The Duley marble and W :f..pu:-:;sakétao quartzite 1in the Julienne Lake
area _1ie upon tne gneissic basement 'Complem - The qﬁartzite' occurs .di-
rectly under the i‘ron formation in the deposit while thg_m_arble olc_cupi.gs

a belt to the south é.lldng'.tﬁe' east side of Wabush Lake immediately west
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and north of the area of basement complex exposure.

In this part of the Wabush Lake area, the iron formation overlymg the

quartzite consists primarily of oxide facies iron formation and the silicate

and carbonate facies are of minor importance. - No silicate or carbonate
members have been definitely recognized in the Julienne deposit.

The peneral trend of the iron formation and other rock units is

north-south along and west of Wabush Lake. At the north end of_"the l_ake,

these rocks curve in an arc towards the cast and finally trend ncrth;_e_a'St_,

The rock units are isoclinally interfolded and overturned towards the

outer (north and west) edge of this arc. While the outcrop trend of these

units would sugge st superp05ed synclinal deformation about axes trending
approximately N 45 degrees W, a statistical anzlysis of the geometry

of all known rock attitudes within a four mile radius of the Julienne Lake
deposit shows that the superposed delormation axes trend N 30 degrees W
and plunge southeast at 20- 30 degrees. The western fold limbs strike

N 15 to 45 degrees E and dip'35-50 degrees to the east and the northern
limbs strike EW to S 75 degrees E and dip southerly at 10-40 degrees.
T'he stercographic representation of the geometry of the superposed
regional structure is shown on the outer edge of the stereographic nets

on the Julienne Lake geologic map.

The regional stratigraphic - structural environment is a sequernce

< Y
.

marble, quartzite and iron formation which has been isoclinally inter-

folded and overturned towards the northwest, and which has be_en'_re_foldled-

about axes 'f’rending N 30 degrees W such that the limbs outcrop in an arc.

. . g g Y. by i,
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Because the events which have produced this regional picture are regional
in SCDPG, it is to be expected that‘_ the Julicnne Lake depo‘sit will be in strat-
igraphic and structural héfmony with this habit, but on a smaller scale.

SOURCES OF INFORMATION

This study of the Julienne Lake deposit is based solely upoﬁ informa-
tion giathered d‘uring 1959 except for the region.al setting.

The location of the ':.zo rth and south contacts kad previou:’fﬂl-y bc.een indi-
éated by the 1956 wOrk, ' Saselin'ers were cut and chained pafallel to these
contacts and m'agnetometer Ill'ines run across the --:onta'ct at 200 foot inter-
vals and along the shore of Julienne Lake to delimit the contacts. 4s
shown on the profiles, most coutacts are fairly clear e:-:c'ept west of
holes | and 3, where comp1ex relations are found.

3y far, most of the information came from outcszs_ A.pproximately
275 cutcrops were found, extended or exposed by pulling back the trees
and moss. While mauy cf the:se_are concentrated on the eastern or south.
ern side of the deposit, enough exist throughout the central parts to give
2 reasonable amount of information. Specifnens from each outc rop or
small cluster of outérops were taken. The core from the nine drill holes
was obtained, thoroughly studied and representative samples taken.

As is the case throughout the Wabush Lake area, word descriptions
of individual outcrops or samples are a.hind_rance rather than_”ahelpf
This is due to the fact that .wbrds cannot adequately describe 2ll the
various conﬂblinati_ons of features of mi'ne.ralogy, texture, strﬁcture, '

alteration, iron occurrence and changeability in matter of inches which,

___________U__‘__ - Bwwdon Sl Lt
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together, form a particular variety of the oxide facies iron formation.
The method of classification which was used during the course of the

WOrk was a color scheme, whereby the varieties of iron formation were

“designated by a particular collolr and so recorded on the field"mfapé' -along

with the structural observations.

EVOLUTION OF THE STUDY

Upon. first exarmination of the deposit, the onlything whi;hisfairly
cﬁ‘xea.r __isr_. that jthe_r'el__is quartz-iron oxide TOCK everywhe re within the 'dle.'-_-f _'
posit and f..jhé,.t its gross shape in se ction is synclinal. That there are |
severallvarieties of ore material in the deposit is cleaf,,. but the i-ei"é;tionn
Ships between these are obscure. Many featurés may be obse rsi.r;d which

have no meaning except to indicate that the geology is probabiy quiie com -

nlicated.

FIRST STAGE

.ftfter surveying all cutcrope and examining the drill core, it was Irec-—
ognized that the several varieties ci ircm. formation could be used- for
classification. These varieties are recognizea on the baﬁis of mineralogy
aud geueral physical appearance of hand or core specimens. The varieties

are considered to be the end member of varietie ,- so to speak, and are the

smallest recognizable units within the iron formation. A single vaﬁriety

may form the entire specimeu or outcrop, or two or more varieties may

be seen in a single specimen or outcrop. It all depends upon the scale 7t

which varieties of iron forrnation change into one another and upon the
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scale of observation.

Table 1. Varieties of lron Formation

il ap i g,

I. “Silicate". Cream colored bands m coarse gramed quartz-

spacular hematite, somatlmt..& wlth V151ble alte red flbrous Slhcatl:. mmera.ls

Sty unf‘}l}f foliated \J:' 1'31.-.L e 6‘.

t}"

¢. "Blue Hematite'. plhuutlc (fma.. gralned) mxxtures of che rt-—

quartz and bluish COIGI'EG hu‘lnht dense and hard, occurs in layers up
to about a foot thick, or as discrete bands about 1l inch tthk in other

types, sometimes containing large euhedral plates of hematite, occasmn-

211y with pvraluclte, tpper ieft (Figure )

,Hl‘

A L8 Fwy 3 . .
5. opecular Hematite'. F riabie, ccarse crra:.ned quartz- mlcaceous

pecul r hﬁnﬂa"h.e, sparkles, rich aoaearanc >, J‘nasswe to well fDllated
;e
.If p t... 3)' : . . _ : : :

_ M il “"-i - - t‘_ | | | |
4. "Granular Hematite''. Coarse to medmm gramed quartz-granular

nematite, generally hard, massive to banded (Flgure 2y

1e£t Figure 4).

5. YSponge'. Sponge-like textured material; a '”ni:n:ture' cf quartz-
granalar hematite shot through with veinlets and alteration zones of

{E'guru 5Y.

+

-

i:f !t ‘... : 4 n...
>. “Ferruginous (uartzite”. Mottle gray, medium grained quartzite

coarse frained quartz and hematite in @ matrix of goethite and limonite

containing a small amount of granular hematite distributed in patches or
layers sucih 2as to appear as a stain, lean iron formatlon (F1gure 1}.

TEAY L, L |
. "5Siliceous Geethite'. Yellow-brown, gaethzte and limonite,
compiectely altered .:r;at.erlal occasmnahy with large casts of former

siliczie minerals {Figure 7).

Cuantitatively speaking, the granular hematite and specular hematite

varieties predominate in the deposit and cccur nearly everywhere and

asually intermixed. The "“silicate" variety and the blue hematite variety

2re found in restricted horizons with granular-specular material. The

" sponge-like' variety occurs locally within other types.

~The ferruginous

qu;_l;'t_zite 'forms a particular stratigraphic unit as does the "'silicecus

goethite' material. These varieties may be recognized in. spite of varia-

tions in texture and secondary alteration.

. .%mzadabwﬁwfm %mé‘éa" -
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| SECOND STAGE
|
| & second examination of the outcrops along the northeast benﬁ;h'indi-
| cated that there might be stratigraphic grder within the deposit because
| it was observed that the combinations and proportions of the several |
' varieties of iron formation, as observed on 2 scale measurable in ten's ¢
| of feet or greater, zppeared to define distinctly different zones having ?
gradational boundaries. |
This formed the basis for the concept of the stratigraphic makeup of !
| , _ | ) If’.
the deposit, involving at least seven sub-members, each characterized by }
a particular summaticn of varieties aund other features of ircn formation,
and occurring in a definite sequence, & to G. Within this sequence, only E
twao varieties appeared to be distinctive horizon markers; one is the pres-
- " |
| ence of the cream golored laminated, foliated, quartz-specular hematite - ;
| "silicate' material cccurring towards the north edge of the area ut (F9N),
, _ S ' I |
| and the other is the presence of the ferruginous quartzite in the center of E
N the deposit at (£ 10). Other distinctive features which might be of value ;
* e o g ' - ‘
for correlation, if their relative positicns prove tc be constant, are the
; rich quartz-specular hematite material {CN 3) and the fine grained, "blue il
o |
| hematite" layers at (EN 8). The test of this concept was whether or not |
these members could be traced across the deposit and at depth in the
f '
i : _ | N [
| drill hcles, while maintaining the same characteristics and relative
| positions as shown in the type locality. |
| - . i
- { All outcrops and drill core were re-examined objectively as a test |
| of this hypothesis. Continuing southward from locality £-10, along the
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bench line, by allowing for incomplete exposure, it'waiss_‘-_{ound that cmt'ci-_qp

a.:rea.s' BS 10, 11, CS 6 and 7, were es'sentia'_lly identical with BN 7, 8, and

CN 3. (Note: outcrop numbers were assigned after the stratigraphy had

“been workéd out.) This suggested that "AY was th___e uppermost sub-member

in the deposit and marks.-the folld axis of the.syncline. After diligent search,
the “'silicate” material was found sporadically in FS 7 in a zone about one
foot thick. Proceeding westerly across the deposit, the '"silicate” ma_teria.l
was found at FN 6, FN5, FN 3, FN2, ¥S6, FS5, FS4, FS 3, and FS 1,
all lying somewhat within the magnetic contact 'a,x_'_u;l essexltially parallel to
'it... The. ferruginous qu.artzite was found continuously from'.!?_. 10 to '.A' 4,
then at A 3 and finally at 2 1 on the western side. Within th'_e synclinal
iramework, it then became practical to examine the remaining outcrops in
search {or a distribution pattern of material which could be correlated with
the type locality. No one outcrop or group of cutcrops by themselves were
diagnostic, but with the recognition that sub -members 3 and D are essen-
tially identical, separated by Sub-member C, it became reasonable th COT -
relate CN 1 with CN 2-3 and CS 1, 2, 3, 4 with CS 6-7. The "C" sub-
member is extremely friabl.e and thus could not be e:ncpec-ted to outcrop
very often.

With the recognition of sub-member & in drill holes 2 and 8, the

"'silicate' material in the lower parts only of holes 3, 1, 2, 5, 6 and 7

(sub~-member F), and with.the remaining members fall_ing,into;_the_ﬁbserwed
- sequence, it became convincingly clear that there was stratigraphic order

‘within the deposit from one end to the oth.erﬁ _and.at depth_l, a'nd_th._atﬁfhebody
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1S synclinally folded so that all sub-members except "A' appear on the
surfice twice. .

Thc stratigraphic sequence is shown in Table 2 _'f_rfom, youngest to -.
oldest and occurring from the ceuter _bf'_tlié depﬂositoutwérds; Aliton— '
tacts arg gradational.

Table 2. Stratigraphic Sequence

-—-——————-—-———-—-——-—-—.—.—-—_._—-—.——-___.

Wabush Lake Iron Formation
Cuartz-iron Oxide Member

Sub-member A Ferruﬂ'mouﬂ' quartzﬂe. _ - .
B ruartv-granular hematlte, Some Specular
- hematite towf...rds c. o |
C qpecular hemante, iolmted quartz:-s;)ecular
| hemahte, well foliated. | |
D Guartz-granular. hematlte, increasing Specular
hematite towards E. |
E tuartz-granular a (,..rld 5pecular hematite with
- thin seams of blue hematite. '
F Predominantly quartz-s;:ec:ular hematite

“including 2 zone or zones of "silicate"
variety laminze.

G Completely altered goethlte, limonite and
~ silica. o o

Muscovite Schist - Muscovite, sericite, quartz.

Wapussakatoo Cuartzite White quartzite.

During the course of the initial examination, ‘the impression gained of
the structure of the deposit was that of an 1soclinally folded syncline cver-
turned towards the north with atl units_ dipping about 30 degrees to the south.
Upon second examination, with the stratigraphic. picture in minand, it became
apparent that the structure of the deposit was more complex.. P more -; crit-
1cal e_xaminatmn Qf obsgryablgs_tru‘.ctu_rgl“ detalls indicated that most observed

planar attitudes were actually foliation surfaces, which iﬁm_'aﬁy 'p'.lzic.'.'es'qut
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thraugh the deposit irrespective of the stratigraphy.' | Wi_tﬂthe discove ry,
in a_fgw outcrops and drill core specimens of imricatelf folded rocks, it

was realized that instead of a simple b'::a.cl'\.,;r is”,oc:linall?' folded c‘;anfermably

with the stratigraphy, that the body may lacally be folia;ted. 1rr35pectwe

cf thg ﬁt.ratigraphy s¢ mntensely that virtually all tr'acesﬂ oft‘hre synéliﬁal
folding had begn oblite rated, and that the folds whixc}-lwere found were
either remﬁani:s .Df earlier folding or later Superposéd folds

This explained ho}vthe south edge of the deposif hés,afolliaticiﬁ d].p
o.f 30-40 degrees south, Y.Et th'e stfatig_raphy appears to be eéé‘eﬁ;‘:ia'lw '
vertical s requ'ired by the _relationships indi«;ated from Fthemagnetig
survey, drill hole 4 and the outcrops along th.e .south side; but at .th'e .Same
time, with the discovery of several other conflicting st‘ruc;tural detazil_s,
such as foliation‘ su:faces trending E-W and NE-SW, IN:—S Imeatmn, éﬁd .

fold axes iln several attitudes, it was indicated that the structure might

“be too camplicated to unravel. Certainly two, and DO S sibly thr-é'e, ':genei‘é-

tions of deformation were indicated.

THIRD STAGE

When it became apparent that we could not unravel and understand the

geology of the deposit while in the field (due to cime and other considera-

tions), it was decided to collect specimens from every pOSSibla sourcé for
cffice study. By organizing these specimens, it was possible to reduce
the deposit to a scale }vhcre comparative study df the. entlredepasu was

- possible at cne obse;vation, somethingwhich 15 not possible in the fxeld

 because of the size of the deposit. This study confirmed the ideas aéQél-'

oped in the field and are reported in this wérk.
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The methods ofprésentatio_n used for this report are the standard

geologic maps and cross-sections. These are drawn through the drill

holes in spite cf the fact that a sc stion may show a lc:angitudinal',vi:ew rather

than a true cross;secti_cn.' 3ecause of the size of the deposit, the results
are presented at 1"=200'. While this scale is consis.terrtwith the underly-
Ing purposes for the work, the complexity of the deposit would reqﬁire .
map s in the order of 1" to a Ifew feet for presentation of details rather
than generalizations. . We have reconciled thesn> problems by including
photopraphs and sketches of specimens illustrative of stratigraphy and
structure.

We feel aquite confident regarding the representation of the geology

at and near the sources of information. Interpretation of the geclogy

betwecen outcrops is v=2asonabiy accurate, but interpretations between

drill holes is necessarily generalized and, to an extent, diagrammatic.

The d{:pth externt of the body has been shown as a reasonable minimum, the

reason for which will become clear later.
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STRATIGRAPH

Wabush l.ake Iron .”Farxnatic:rn"" o

The oxide member of the Wahush Lake Iron Formation consists cof
seven sub-members in the Julienne Lake deposit. These sub-members
are recognized on the basis of mineraicgy and physical character.

Sub-member &. The ferruginous quartzite sub-member occupies the

central po_gij:ion_ *t,s;i_th.in_ the depcsit. Exceilent exposures occuf along the
castern bench near the road f-rd-:m hole 8, 2ud for about 700 icet along
trend te the west. Typical fnatérial is found in hole 8 (107-147), outcrop
2-3, hole 2 (60-69, 84-118)andtoutcrops £ -2, a'pd 21,

The typical moaterial, fig. 1, consists of granular quartz_ containing
irregularly distributed zones, -la.yers and patches of ferrugiricus material.
The fcrruginous material in the quartzite consist.s of fine-grained, granu-
lar, dark hematite with or withcut secondary goethitic replacement,
staining and fracture filling. The material is typically 2 mottled white -
gray to brownish color, ln;:aca.ll*; becoming quite dark where the iron content
increases. The ferruginous fquartzite clearly 1s basically the same
material as the other sub-members; it is cnly the iron content which‘ 15
sub-normal. The indicated gradé of this rmaterial is less than 20% iron.
This material is similar in many respects to the quartzose materiaj
discovered in the upper parts of the Wabush Lake deposit. It grades
sharply into sub-member B and ;.i.s about 50 feet th.i(f*'._k?‘

Sub-member 3. The B sub-member does not show any obviocus

diagnostic features and, therefore, its identification depends upon its
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QUARTZ GRANULAR HEMATITE-QUARTZ
FINE SPECULAR HEMATITE

COARSE QUARTZ-SPECULAR HEMATITE




SUBMEMBER "E"

QUARTZ GRANULAR HEMATITE QUARTZ-FINE
SPECULAR HEMATITE BLUE HEMATITE MATERIAL

SUBMEN SUBMEMBER "G "

ALTERED QUARTZ-GRANULAR HEMATITE
SILICEOUS GOETHITE

QUARTZ-SPECULAR HEMATITE
ALTERED "SILICATE MATERIAL

SPONGE LIKE MATERIAL

ALTERED QUARTZ-GRANULAR HEMATITE
AND INTRODUCED QUARTZ HEMATITE
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position as well as its character. It is readily idez1tifiab1;'*._ in the type
locality area (BN 7, 8, BS 10, 11) where it sharply grades from the "'A"
sub-member. 3Soth tc the north and s:juth ct ‘.’A“, the material consists of
predominantly quartz-granular hematite (fig 2, left) which graduaily
changes iﬁto a quartz-granular and specular hematité rhai:erial (fig.. Z,
right) towards "'C'.

The south limb of '3" 1s recognized'in hole 8_dowﬁ to 107", infout..
crop from 35 11 to 35 2 (excluding 3S 1, 35 14, BS 2 and parts of 3S 3
.and 4) and in hole 2 (69-84 and above 60'). No direct evidence ofitﬁés
beén found farther west. The ncrth limb is .foﬁnd‘in- hole 8 _( 147-266),

BN 8 to BN 1, and in hole 2 (118-160). These locations are quite reason-
able e:xcept for the lcwer contact in hole 8.

As stated above, the predominating presence of gr'anular hematite
{s the characteristic feature of "3". A three-foot zone iﬁ 35 11 contains
numerous 1-2" seams of the hard "blue hematite" variety material,
similar material is alsc found at 3N 7. In the hole 2-1 area, many sut-
crops of sub-member 3 consist of the granular hematite material éndic:r
the "sponge-like" variety. lLeached silicate mineral casts can be observed
in BS 9.

The thickness of '"8" appears to be on the crder of a minimum of 100

feet and 2 maximum in the order of 175 feet. The rcck is generally weakly

foliated and is massive to weakly banded.

‘Sub-member C. Sub-member "C'" occurs next towards the outside

from “B'; it is found in hole 7 above 40', in four outcrops of the north
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Iimit, CN 1 -4, in hole..Z (160-190), in hole 8 (260-317) and in s_eve'n' groups

- I-
- | |

j crops at regular intervals, and because this sub-member appears to be

of outcrops on the south limb, CS 1-6, DS 12. Due to the S(:ar_tiity of out-

one C)f the more intensel?-hided, the position shown betwcgcn CN 1 and,
CN 2 is at best approximate.'IIikewisfe between CS5 .4 and CS 6-7. Fufthe r,
due_. to the intense deformation scuth of hole 2, its identification in thls .

| area 1s que stionable; it ma.y: have simply been folded out_of exi.s._ten_ce as

*! a recognizable unit.

The material characteristicauy consists of friable; _coarse-'grained,
strongly foliated quartz-specular hematite, with a sparkly black and rich
appearance (fig. 3). It may be massively'disseminated, banded or lam-

inated. The gradation from sub-member "B'" occurs within a few feet

{distence between CN 3 - 8N 8, CS6 - BS 11, C52 - DS 2}, but it grades
smoothly into sub-member D such that a contact is difficult to determine.

t It probably locally includes zones contiining considerable granular hema-

tite as well, as .S.hown by GN 2, ICN 4, A {few silicate mineral casts may
occasicmally. be cbserved.

A strong planar foliation with a pronounced lincation is characteristic
;T of this material. In a few places {(CN 3, CS 7, hole 2-160) it is cbserved
that the unifcrnﬁity of this foliation has. been disturbed, such thzt the
foliation surfaces have been bent so 2s tc form small discreet folds with
the axis parallel to the lineation (CN 3, hole 2-160), or the material is

permeated by two foliation planes as at CS5 7.

The thickness of '"C'" appears to be in the order of -'30'-50; feet. In

spite of the rich appearance o this material, due to the cocarse grain
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Size, it is not of appreciably above average grade.

R

Sub-member D. This member begins by the virtual complete disap-

pearance of specular hematite at the bottcm of ”C.H'. The massive,. _lixard.
qua.rtz-gra.n-ui’ar hematite rock (fig. 4) remains quite uniform ina_cliat*a‘iter
until about the middle of the unit, where sorﬁe fine to medium grained
specular hematite is found, which gradually inc:reases in amount su¢h that
near "E' the content ¢f the specular hematite var.iety s much greater
than the granﬁlar hematite variety. Thisgradation 1s beautifully shown .
by DN 11412, and DN11-2-3. O-n the southern limb, many of the _t__:::l.itcrops
consist wholly or in part of the '""sponge-like' material. This sub-member
1s remarkably like "B", but is a distinct unit.

The north limb is tc be fcund in hole 7 {(40-175), hole 2 {190-2440),
in cutcrop, and hele 6 zbove 245. The scuth limb is seen in essentially
continucus outcrop frocm DS-1 to the DS-10 area and agamn at DS-12.
Its indicated thickness is in the order of 100 tc 200 feet.

Sub-member E. The upper edge of sub-member "E" is denoted by

a rapid decrease in the specular hematite content in '""D'", such that the
predominating material within "E'" is quartz-granular hematite, generally
massive (1ig. 5). The one distinguishing feature centained within the unit

1S the presence cf a zcne containing seams or layers of the "'blue hematite"

variety (fig; 5, upper left). The layers typically consist of a dense, fine

grazomed "blue hematite"” matrix locally containing 1/4 - 1/2 inch plates

of euhedral crystalline hematite. In other forms, it may contain a little

‘quartz or granular hematite which may substitute for some of the blue

nematite. It may be stated that the common features which mark these

r,
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seams are the "blue! hematite and nigh iron content. (Cuartz is rarely

N el i T R i teers e —

observed, but manganese oxides are noted. These seams are unusual,

but only form a small part of the normal quartz-granular hematite rock

| i'ﬂ HEH‘
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Unit "E'" 1s recognized in hole 7 (175-260, "blue" variety at 200

ok Bl A R e L e B =

and 235), hole 1{0-60, 90-125, 175-300, ‘'‘blue variefy at 20, 114, 198

mauganife rous), hcle 2 {240-280, "blue" variéty at 260), hole 5 {above 50,

o, AW B N SRS AF S i) | L e Frs

“Hiue variety at 22), hole 6 (245-295, “biue"'variety at 266). The north

vk T ——_— By S YR g R LELLE]

limb outcrops several times between hole 1 and the type locality at EN 8-
12, also at EN 1 on the west side. On the south side, the unit is found in *
eight outcrops. Good examples of the blue variety may be observed at EN ;

8-9, EN1, ES1 and ES 8, Its indicated thickness is in the order of 50-

100 {feet. . ' |

Sub-member F. This unit is the most readily recognizable unit in
the deposit because of the presence of the cream-colored silicate" vari- |
ety in part of the quartz-specular hematite rock. In most specimens, it ;

can be observed that the laminations consist of quartz strung out in the |

lineation direction and permeated with the cream-colered stain and alsc
alteration products or vugs of former fibrous silicate minerals (fig. 6).
Occasionally, definite and well defined fibrous silicates can be observed. l

The impression is strong that the rock at one time coatained abundant E

silicates in well deﬁned layers, b_ut that they have been_ pretty well de -

stroyed through shearing and later secondary alteraticn. The cream

cOlarétioh'-is prdbab'ly'--dﬁé?to thel'redi—'sti‘ibut-’ioﬁ of the 'i"ePSi'dual."-_i;éﬁié;-iris'I

il

of the silicates after alteration.
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N Unweathered silicate-bearing quartz-specular hematite iron forma-

{  tion has been found west of Wabush Lake. The material is similar to

the Vsilicate' zcne at Julienne, except for the unweathered state. The

: silicates have been reported to be anthephyllite, a nlagnesia,,_ iren, alum-

inum silicate. UPC‘n weathering the aluminum has formed clay;iiké"

Y .

material responsible for the coloration.

Where the "silicates' occur in dis'.tin..c:.t layers, the remaining 13?‘31"3
coriSis_tf'of foliated quartz-specular hematite. Otherwise, qué.rtz-specﬁlar
hemeatite and ""sillicat'es Cr cream-colored material® a'r_'e all intermixed.

i rThe “silic'ates”.-are found .in a 1201‘1& cccurring near the fc:p .t')f 'u'n'it'.l*'
; T'he zone is several tens of feet thick alcng the north side.ofthe deposit

(FIN 9), but is cnly a2 foot or so thick along the scuth s:v.de {VS 8) IWhiié

the former presence cf silicates can be occasionally seen in other sub-

i
I |
l members of the deposit, it is only in unit ¥ that they were abundant enough
{ to have procduced a distinctive rock material.

Selow the "silicate zone, ' the sub-member consists of quartz-specu-
lar and granular hematite not unlike that found throughout the 'depssit.

The lower part of the sub-member appears to contain a fair to -largé pro-

portion of the specular hematite variety.

Sub-member "F' can be identified in hole 7 {260-EOH), hole 3

£47-250), hole 1 (60-90, 125-175, BUO-EO‘-I) holc 2 (280 EOH), hole 5
(50 142}, hole 6 (295 EOT{} and in outcrc)p alorg thx, north 51de 8 Tﬁe

t‘l . - !1 - - | i | . ' Co
sa.hcate horizon can be seen in all of these occurrences except in out-

: s
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- [ L]
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crop N . On the scuth side of the deposit, it is seen in outcrop from
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FS1ltoFS 7 and in hole ¢ (17-124, 160-265). The "cilicate" seam i *
| quite thin along the south limb, but may-be observed at FS 1, FS3, F§ 4,

FS5 and FS 7; probably 'd_j_d_;mt produce core in hole 4. . |

.' The "'silicate® variety has been the most helpful material found 'as_

__f_ar;as_the- structure of the deposit is c';:nclerned_; '“Ei.-"hile'.the material is

g ek pmamgey - - g e ——— ey vl —

characteristically strengly folinied and lineated, it cften exhib‘its beauti-

ful f_ﬁlds.' Of the observed folds in the deposit, abcut 60% __oct_:ur-_’in this

material, expressed as two feliation directions or as actual folds. This

' s probably because the material was relatively incompetent and al:sr:: -

B e ol m s g - T A rialiet -

! - because the thin and contrastive layering permits observation cf'smalll

scale folds which would not be seen were the material less contrastively

¥ e g g mry m fe  -wash g b 1 ame mggle— amr - m

marked. The indicated stratigraphic thickness of unit "F* 1S in the order

i e w T

of 100 feet.

Sub-member' G Unit "G" is the lowest stratigraphic unit of the iron

o gL - ) o mr ot —im o T e ok
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formation. Typical of the Wabush Lake area, 1t consists of a virtually

indescribable mixture of altered and leached iron fcrmaticn; .the mo St |

appropriate descriptive term would be siliceous goethite. It consists of ‘

remnants of quartz-granular hernatite in 2 matrix of brown, cherty

P e i

| goethite with vugs and voids; the colors include black, brown and yellow.

Pre-alteration features are sometimes seen; these indicate that the ma-

terial consisted, : at least in part, of banded quartz-granular hematite

~and alsc contained some proportion of silicate minerals. These silicates

are believed not to be the same 25 those found in the unit above because J

.';-t_hejr"'ai?e-f'(:‘ons"idé'r'abl_y' Iérgei‘ in size and some distinctly occur within the

iron-rich layers. In general, this unit exnhibits features suggestive of
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‘rnaterial similar to the magnetite-sﬂicaté and silicgteﬂcarb@natematerial
from the W'abush lL.ake deposit, both 1in ﬁhe -primary_ and altered physical
state and its stratigraphic position{ Jilst 3s at Wabush Lalcc:., this material
occurs at the bottom of the iron formation.

Unit ‘_'G“ has been ;Eo_und*' in hoi_e 3 in the lower'_-'Part:'; around SOG'.
(boundaries indefinite because of lack of core), in hole 5 (142+15S) and
outcrop GN 1 on the north limb. The south Limb is scen in outcrops GS 1-
5 and in hole 4.(124-160, 265-300). It appears to have a thickness in the
order of less than 50 feet. . .

MUSCOVITE SCHIST

A variable rock unit directly underlies the iron formation thfaughout
most of the Wabush Lake area. Muscovite mica is ubiquitous in the rock,
but it often contains variable amounts of quartz and biotite. _The rock
underlying the Julienne deposit has been fc}un.d as a few fragments' of core
and micacedus siudge in hole 3 below 300", nole 5 {155-200), and hole 4
below 300.

The material is expressed as mica-bearing quartzite in hole 4, as
micaceous, sericitic and talcose clay in hole 3, and micacesus, sericitic
and talcose clay, quartzite and schist in_hole 5. No outcrops of this
material arec known, but it probably lics near the surface on the south

side of the deposit in the shallow depression south of the iron formation

and north of the quartzite fidge. - Nu estimate of thickness would be reli-

able because during deformaticn it probably has been squeezed such that

in some areas it may be virtually absent and in other places it may be

extremely thick.
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. WAPUSSAKATOO CUARTZITE

The Wapussakatoo quartzite underlies the irou formation and muscovite

rock th’rou’ghautthe ‘i’i’abt;Sh-Lé.ke' area. '-’I_:he 't'yp}ical material conéi.sts bf
white, coar.se'l'jr"try‘sfalline qtla;rtz with no other | c'on'zsrtitue_iits cxcept occas-
ional flakes of muscgvite near the top. This is fth.e type of mate r'iall_ obsérved
. 1n ourcro;: 400 fect south .of the depos{t._ Nane of the drill holes Iha's pene-
. trated deep into the quartzite, but i‘ts upper micaceous transitional phase
is probably represented by the material _rec0vé1fed in hole 4 (302-328),
hole 5 at 203 and possibly at the bottom -cs'f hole 3

STRATIGRAPHIC REVIEW

“mmmmm

.

Seven stratigraphic sub-members are recognized within the Julienne

deposit on the basis of mineralogy, physical nature, and. sequence. These
sub;inembe rs total about 600 feet in stratigraphic fﬁibkﬁess.

The entire deposit consists cf metamorphosed oxide facies iron
| fcrmation with only the lowest sub~-member representing in part silicate
or c:_arbona.te facies. The hernatite occursn in two basic if‘sfms, either as
fine iﬁa medium grained granular hematite., oT 25 medium tc éoarse
grained specular hematite. These two basic varicties occur individually
or mixed and it is the relative proporticns of these two which, with other
counsiderations, define zones or thicknesses of ircn formaticn which canﬁ
be recognized as sub-members. All sub-members grade intqeach' other.

| The descriptions given for these sub-members are at best general and

apply to the unit as a whole rather than on a small s__c:ale._'

e
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METAMORPHISM

The present basic mir logy and ‘exture of the iron for'matior_i are

the result of prolonged amphibolite gradé_ regional met_amérphi.‘.ﬁm of

primary oxide facies iron formation. The the rmal--'chemic"al'meta._merphic

envi_rqnment resulted m the -'recr}-r-stalliz'atiﬁn of the _coﬁstitueﬁts .éf-:the'.
iron {ormation s.uc':h that the i:_rcr.n formation Cousisted cf a mixture of
crystailine quartz-granular hematite, '596;11_1&1' hematite aﬁd probably
magnetite, pr_iqr_'to_ Iatef -alter_at_ion.:__ Magnetite 1s known to otc ur.ir;‘l th'.e

deposit because of the anOma_Io'us_magneti_c field over the dep&ISi‘t;'f'but:. -

‘most of the fermer magnetite has been oxidized by secondary alteration.

It 1s suspected that much of the granular hematite *,vithin.l_the iren forma-

tion is martite (magnetite oxidized to hematite), but as yet no reliable
criteria have been recognized which might demonstrate this. The reascns
for suspecting that granular hematite may, in part at least, be martite

are that the granular hematite rocks are somewhat finer grained than

- specular hematite rock (quartz magnetite sub-members in the Wabush

Lake area are generally finer grained) and also because the rock shows
more evidence of secondary alteration products, i.e., goethite and

limonitic stains.

in hole 5 {87 and 102} are 1/8-1/4 inch holes or earthy hematitic

Imasses in quartz-specular hematite-granular hematite material. The .

- slightly angular shape of these masses is not unlike thésé[pfodﬁced”bﬁ;" -

garnet. Garnets have been seen in a few places in the Wibush Lake

deposit also.
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In the area north of hole 4, many outcrops exhibit c_ontrasti#e rmin-
eralogic-physical features of a veinlet-like character, suggestive of

the introduction and replacement of the host rock by other ferruginous

“materials. OutcrOps BS ! and CS 4 particularly show introduced rr;'a'SSes,,

stringers and ve'in's_. of c'oar.se lspQICular hm%a.tité, which were either
irregularly introduced oi‘ cocmplexly def;rmed after int.roduction.' Irz. :
the area north of hole 4, and occasionally in Dtherplace s, the ''sponge-
1ike” material is found, cqnsisting c}-f brmﬁrnish, medium grained quartz-
granﬁllar hematite shot full of irregul_arl}r distributed blobs, patches, -
lenses, veins, layers or 'what have ydu’ cf very coarsely crystalliné
quartz, irregulalrly shaped hematite and =z few hematite octchedrons
{(iormer magnetite), all of which hsive been partially altéred, such that
the h=matite crystals are surrcunded by a halo of geethite. The co.nlclu-
sion that the déposit iocally contz2ins a suite cf late metamorphic intro_-
duced ferrugiqous materizls seems iuescépable.

The presence cof the "'silicates' in sub-nﬁember Fis most probably
stratigraphicaliy controlled. While no precisetidentiﬁcation of the s.ﬂi-—;
cates is possible from the weathered material; 1t seems most likely that
the silicates were al}zmina rich. This is suppdrted by the fact that they

alter differentiy than grunerite and unweathered material near Wabush

I.ake 1s aluminous. No explaration is known at this time for the ""blue"’

3 h_ematite;mata:__riai except to say that it appe'a_i?fé' that thi'_s material didhot |

recrystallize to the ncrmal grain size during metamorphism, probably

- because cof some physio-chemical characteristic inherited from the time

of primary deposition.
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The stress-strain environment during metamorphism resuited in |

the observed textural-structural relationships. The foliation ard some-

_—
P —

i times the lineatiov is caused by the dimeunsional and sp acial attitudes of
individual crystals which crystallized in preferred orientation in response

J to the stress field at the time of deformation. Specular hematite, because

— Al el Sy gy T A Sy Sy T g W I SR A S el = S el Sl -

| of its inherent platey crystalline habit, i1s strongly prefererﬁtial-ly orien_
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developed foliation. In many cases (particularly in the ‘'silicate’ mater-

ial) the specular hematite, quartz and silicates within the'fcligtion'surface

' rullh Lis agj sy, vy

i ted such that the plates lie parallel to each other, resulting in a We.ll_ |

are dimensionally preferentially oriented in direction, resulting in a

strong lineation cn the feliation surface.

L Ly Ay, - R TRy
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. In addition to the cbvicus external preferred orientation of specular

nematite, it 15 suspected that a preferred internal orientation (orientation

t - of crystal axes rather than external shape) of ouartz would be found if

ra—

universal stage studies were undertaken. The textural evidence suggests

i ey snlielil

that deformation proceeded through the mechanisms of flow folding with i

: e ssentially plastic behavicur.
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ine ferreting cut, from the mass of structural features, those

features of significance, and of understanding what has taken place dur-
ing deformation and the resultant structural geology of the deposit has
been a most challenging task.

SCALE

Structural evidence on 21l scales is observed. Small scale features

l observed are planar, bent, or bi-planar feliation surfaces, lineation,

- micro-folds and single or multiple foliaticn, crenulations and folds in

I hand specimens or outcrop. Medium scaled structural features consist

of folds, changes of attitudes, pusiticns and shapes of stratigraphic units

| - over distances up to several hundred feet. The largest scaled features

are those concerned with the shape of the depcsit as a whole and involve
the length, width,- depth, and directicn of the body.

The general structural characteristics of the body are:

1. A syncline overturned to the north and trending NE-SW as

evidenced frem stratigraphic relaticnships. |

¢..  The body i1s compesed of three blecks exhibiting essentially

| rectalmmear gecmetry.

| 3. I'he recks in the end blocks strike EW and dip south, the

miiddle block strikes N 15 degrees E and dips SE.

l 4. The attitudes exhibited by the rocks are foliation surfaces |

which may or niay not be parallel with the stratigraphy.

5. -Mani,r_rockse'xhibit; a ssutheﬂy'lineaﬁ;tion cn the foliation sur-

[ face.
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6.  Folds actually seen are rare. Thosec observed vary from open

bends tc tightly oppressed foldsr with the axes in ¥5eve'r:a1 ._diré--.:titmg.
7. Repetition of beds'_sevéral times at depth in holes 1 and 2,

and stroﬁgSfdl}ds’ near hole 3.

| 8. Occasiconal features striking NW. L - j
| 9. 'Sung'gestion of '.s'tron‘g Shearir;g in some places.
1 o |

GEOMETRY

The geometry of the observed attitudes was investigated _th'rt:_ugh the
use of statisft_ical 'ste'rgéographic projecticon tecfiniqueS-,; - which' pcrmxt the

plctting of 2 multiplicity of attitudes on one diagram in the search for

regularity. - - | |

All attitudes lying west of a line between GN 2, hole 1 and ES 8

were plotted as one field. The synoptic diagram of this field (see geclogic

4 plan map) shows a well defined concentration of poles ot the foliation

| surfaces {(S). This m'ly reascnably be interpreted as shcwn on the cyclo-

graphic represeuntaticn of the foliation surfaces. It can be secen that

| statistically there are two foliation planes. One (S}) strikes N25° E and

- i g™

dips SE at 30-50 degrees', the cther {5)) strikes EW and dips south at

il —

25-45 degrees.. The S1 and S’_’i surfaces intersect in axes: B' which trend

 p—————

5 35° and plunge 25 .45 degrees SE. Note that the geometry of the south-

‘ western part cf the deposit is essentially the same as the regicnal geometry ,

shown on the outside of the diagram.

1 oy ol

All attitudes frcm east of the line between GN ¢, hole 1, hole 2 and

FS 7 were ;;:;Io't:fed- as tnenorthea stern fié.ld', o?eﬂapp_ing the we si;er_n field

; only in outcrc{ps B56, 7, ES8 and FS7. The Eynbptic diagram from this

!
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iield exhibits a--grouping of the p'oles to foligtian attitudes strung out between
threc clusters. This fiéld may reasonably be inter_preted as is Shown_.on
the cyclographic repre sentatioig The {S'l} plane (same plane as in thg .
southwestern) field strikes N 26° E and dips SE at 30° -SOf . The olt.her
foliation surfaces (5; and SZ} Istrike S 80° E and dip Sdutheﬂy at either
10°-20° (SZ){}I' 35¢ _55° (Sl). These foliation surfaces intersect in _an

axis which trends S 30° E (3}), and plunges 30"_-_50“, or NS (B;) :i.r_ld
plunges -loﬂ_gon Skk. Note fhat the gecmetry c?f this ficld corres;)ondsh

closely with regicnal geometry. Note that 5, 51 and BI as dctermined

‘separately from thrce different areas (regicnal, western and castern) are

essentially identical in space and that the remaining statisticany shown
preferred attitude of fcoliation (SZ) strikes parallel with S1 :

The degree of regularity of the geometry of these fields and the pres-
ence of common surfaces and axes would strongly suggest that deformation
about axes trending and plunging SE was responsible for most of the ob -

served foliation attitudes. The intersecticn of S‘l and S' jn a2 horizontal

W axis might suggest that there was deformation about such an axis as
well as the SE axis. Thus we have indications of two deformations from
the stercographic analysis alone.

Examination cf the structural features shcocwn in outérops in view of
the geometry reveals several lines of evidence which support the geomet-
T1C stati-‘s.ticallanal‘}fsis.

I.. The stratigraphy and direction of the segments fqrming the

deposit closely fcllow one or the other cf the foliation directicns, EW or

N 25 IZ.
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2. Southeasterly trending structures and fold axes plunging SE

are found which conform with the indicated deformation axes; those foatures

arec Iound-partit:ularily at FN 7, EN 7, DN 10, CN 3;-._A “.-’?,_.-B 2, BS 9, CS 7,

L

DS 12 and B8S 4.

3. It 1s also observed.thnt the lineation throughout the déposit

T A T I e R

trends NS to S .’ .

——— i el =l P i

SOUTHEAST AXES

These_.points and other_ features -irpm"th@_ su;‘face da_ta stroﬁgl.}r Support
the concept of deformaticn about NW-SE axes plungiung LE, with similariiy
directed lineation, and with th_e limbe of the folds ‘striking Il:'.}-‘."f'. oT NE.1 Such
2 defcrmation is consistent with the evidence from all scales, the regional

habit, the deposit itself, and small folds secen in outcrop. The gross pat-

tern of this folding is not unlike that of a book cpened about 140° with the
binding plunging SE at 30°-40°. This type of folding would appear to be

responsible for the rectilinear segments cf the deposit, with anticlinal

{bcck binding up) axes predominating in the hole 5 tc hole 4 zone and Syn-

l

|

: 1 : i . | . . I
clinai {(book binding dcwn) axes predommatmg 1t the ncle 3 to CS 7 zone. %
| |

Examination of the drill core discloses further evidence for the SE

folding in the for of smalil folds which, when oriented NW-SE by the |

i el S/l i,

use of the lineation, geometrically fit the pattern. Numerous such folds
~were observed, scme of which are sketched on secticns CC’ ..-.'a.ﬁd FF'. Folds

it hole 1 at 82, 303, and hole 2 at 602 illustrate the nature of the folding

whereby foliation surfaces striking EW ;'('S-i)- and?dippiﬁg} S;'Q_iith'-""at- 30 dé_gree-s

e

are bent downwards east of the axes {B') such that the foliation surface

{S}) dips around 60 degrees or greater and strikes NE. Note that the

— I  Prden floa Lot
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€58t limb has been rotated 60°%°te aver 90° relative to the west 1ix;nb,-' _'that
the plane (P') containing adjoining fold axes approximately bisccts the
angie between the limbs and dips westerly at .stéep angles, _aﬁd that "line-i
ation is parallel to the fold axes regardless of the attitude of the limbs.

EAST-WEST AXES

The folding about SE trending and plunging axes cannot be re spaﬁsibie

for the synclinal nature of the depcsit because the axis of deformation is

- NW-8E and the syncline trends northeasterly. The NW-SE folding must

be a superimpocsed modification of eariier'stru_ctures; it is the geometry

>f the earlier {olding which may contrel the gross shape of the 'bt;-‘dy'_a’t '

depth and the overall distributicn of stratigraphic units. With the gedmetry 3

and character of the second fclding in mind, it is possible to examine the
deposit for evidence of earlier structure.

Evidence for the nature of the earlier stri. ure is found mainly in
the large scale foatures, such 2s the position of 'strat.igraphié miits in
plan and at depth. In the examination of outcrop and core for structural
evidence, all features which fit the geometry of the NW-SE folding are
considered seccndary; thcse which de not fit probably are remnants of
the earlier defurmation. Specific cases of earlier folds are so fgw in
number and important in analy_zing the structure that these are listed
and discus sed bel:,.?w.

B85 4, northern outcrop - fcliatidn.at .250, chp 4-0“" sc;uth,' ouerturned
drag folds, horizontal axes ( 3) sttiking_ZSU}

BS 3, northern outcrop - east of rcad, 1 inch layer of specular hema-

tite in quartzite folded abeout horizontal axes {B) striking 240, axial

S .;.__.* — ) - ' e e et e M_-EWM%W




plane (P 60° south - see sketch on sectien CC.

ES 6, eastern cutcrop - drag folds about axes pflung_ing 30° no_rth-.'

easterly.

FS1-ina lfoot seam crossing ocutcrop - is seen intensely folded

'silicate" material. The foliaticn surfaces are parallel to the limbs of

S Bl W— -

the fold, dipping 30° (S,) and 65° (S,) south, strike 250. The fold axes

(B) arec horizontal at 250, the axial plane (P} dips 45.50* S. ‘The rock is
slightly crenﬁlated and strongly lineated in the NS'difecition. (See sketch

on geclogic plan map.) o - -

The evidence from these outcrops and the geometry of the north-

eastern field for foliation surfac:és and falds which are folded about EW_

axes such that the limbs are 30.40° apart, suggems'that 1n actual fact

there may be two preferred attitudes of early fcliaticn witain the body,
O that only one attitude exists ir most cutcreps, or if they both are present,

cnly the lower dip crne may »e easily observed. In any case, several

instances of anomalaus zttitudes are explainable by deformation about

EW axes resulting in two preferred attitudes bat 2 few attitudes out of |
i - the normei: EN 1, fcliaticn dipping scouth and aorth; 8S 2 (northern
outcrop) northwé.rd dipping fcliation; DS €, north and south dipping

fcliaticn; FS 3, south foliation at 30-60°; GS 5, 80'“. north; DN 12 {(north

| end), foliaticn 60-90° ncrth; and FN 9, where the foliation curves from -l

20 to 50°. In addition to the local variaticns just listed, there is a

tendency towards low dip {10°-20°) attitudes to cccur aleng the north ._Side

“of the deposit, high dip (50°-60°) attitudes alcng the south side, with the
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normal 25-35° attitudes in the centrzal areas.
To review the concept of deformaticn up to this point, we have rec-

ognized (f{rom the gecmetry) the strong suggesticn of twe deformations,

an older, large scale fold pattern, and a-yaunger smallef scale fold pat-

tern. The older patte_rn i_s Ireccgnized as foliaticn surfaces (HSI} within
the rock whi_f:h had. a relatively ccnstant. attitude pafallel to the strati-
graphy and presently dips.SO" s::xut’ﬁ when the strike 1S 250“ . This surface
:occurs so often that it probably represents cne limb of the cider deforma-
tion._. In these places (nr:-rrt‘n. and south _adgés of the deposit, and locally .
e'i;:ewhe re} where the other Iim..b. g;«{iﬁts,' divergént f:::lia._timi attitudes
(S,) or e.ct_-ua.l folds writh falia_ticn paralll_el te the iimbs and abcut 307 to
40° apart are réc&gnizei Tha axes (3) of th.e older deformation ap-pear
tc be essentizlly horizental and pafailel tc the stratigfaphyf '

Older {3) fclds axes {which in the western segment are horizontal)
plunge tc the northeast m th.e central segment between the ycunger anti-
clinial a::d synclinal hinge (3) zcnes, and are again horizontal in the

eastern segment.

The early folding was most probably largely isoclinal and on a large
scale such that the entire body 1s planal foliatedi(sl) except for a few
places where double fcliation (S, and SZ} or foclds may be observed.

The seccondary fclding is on 2 smaller scale, such that it is expressed

as a modificaticn of the earlier structures and its effects are readily ob-

L}'u

served in small scale f{eatures.

SUPERPOSED FOLDS

The specimens {rom outcrops FS | show earlier deformation on a
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scale small encugh to be directly cbserved and even smaller scaled

Inter deformation, the lineation. The two specimens {rom hcle ¢ are

- a case in which the scale of deformations are abeve equal and are both

directly cbservable. Thse specimen from 49 feet shows the common

lineated foliation surface {Sl) at the top, oriented 250 and di.ppm_g_ 40°

south; this planar foliativn exists for a depth of about 7 inch. The
center of the specimen shows a fold, the axis (3) is at 225 and pmngés

20° SW. The axial plane strikes 315 and dips west 20°. The top limb

of the__fc:-ld 1s the (‘51). fcaliat‘i:‘:m surface whﬂe thf: bottom+ lLimb is an:_(sz)
surface which strikes 340 and dip:-'_:;. ¢0° west and is 1inea.ted in the same
direction 28 the_ top faliatian su_rfacei

The spec_imen frcm 49 feet 6 inches has as its top surface thé same
ft::.:liaticm suriace lS'l) 28 the top oi the uppe T syaecimen. When this sur-
face is criented §uch that the lineation parzllels that above, ‘the__ fold

axis {B*l) lies at 130 and plunges 40°SE, the axial plane (P') strikes

040. The upper limb of the fold is paraliel tc the S. surface (250°, 40O°

1
south}, and the lower limb strikes NS, dips 45° east, and is lineated
parallel to the fold in the specimen from 49, with discerdant relation-

ship in between. If one attempts to match the fcld axes and planes of the

large folds in these twe specimens, the fcld limbs can be matched, but

the small foid at the bottom of 49'6" and the lineation are discordant.

In view of the cther evidence from'thei'de;:t}_sit,_'it; seems reasonable to

interpret that the fcld axes at 225, 20° W (3} in (49) and the one in 3G'6"

at 130, 40 SE (8"} 1'e'present twce genefa‘tions of folds.
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I The ethcr specimens 'Slte'ttheci from J1 1308), J 3 (602)5 J 4 (.'164.); |

-
[ . -
[
- oo,
e | ‘
-
[

J 1(82) _Eind J 1(308) serve tc illustrate 'Ifold.s related to 3! axis on a

scale small enough to be ovbserved but which 15 toco small in scale to show

{ anv sign of the synclinal folds.

TRUCTURE OF THE DEPOSIT

With the fﬁregcing concepts of the two defermations a_nd their respec-
| tive gcometjry 1N mi.nd, the evidence within the depoesit éan be interpreted
SC as te_devfleup a 're_a_-sonable re_presentatian cf the intefnal structure of

i the depgsit.

| - SECTION A2  Units D, E and F G'Utc-rc:p north of hole 6 and are cut:by

[

i hole 6 as shown in Sertion AA. Definite cerrelaticns between EN 1 and

| 6-266 and DN 2, 6-86 and 102 are found. As the foliation has the same

| average dip as the stratigraphy, it is reasonable to assume that this corner

j of the deposit is foliated parallel tc the bedding. Secondary deformaticn
is weak in this area and is expressed cnly by the lineation. YVariation
in primary foliation attitudes is seen in EN 1, DN 1, and the sbserved

eariy fold at ¥S 1. Section AA lies nearly at right angles tc the axes

of early deformaticn and affcrds a true perspective cof the synclinal fcld.
The structure shown south of hole 6 on Section £4 is probably fairly
accurate down dip until the axial plane of the syncline is reached, marked
by unit A. The stratigraphic dip of the bedy is probably vertical or steep
| to the_qut_h_a_s_determined from the Fn.:,:-.}:_;;;{rn:_a_i:i.c_;s_ and drill _hole‘;_ 4. The only

direct clue as to the dip of the axizl plane ¢omes frcm the carly fcld

observed at FS 1 where the‘dip of the axial plane is 50°. 4s sumi'n'g th’at

| the early deformation is respcnsible for the syncline, if the plane
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actually dips 50°, then the body probably has a shapc similar-’tc}jthat

— ek

] shown. At any rate, the deepest part of the body should be south of unit

—
T

£, and a1l the rock near the axial plane and in the overturned south limb

3 of the syncline will be foliated at about 30° or 65° degrees te the south;

Pl g g’ iyl e P e wies, e e — g - o —

in other words, foliated acress the stratigraphy.

| SECTION 3B  In Secticn 83 is seen the effects of beth deformations.

= The early deformation ee seen in the area lying scuth of A4 is a2 true

secction and shows the effects of the synclinal fold and fcliation essen-

— e g b ok e o PR S, el g B o ey W T B et e et s e e R T

tially parallel tc bedding in the north limb and acrouss i;he_' bedding south

of the axial plane of the syncline.

. iy m AR g b o gt S, ey s W Ty s

| From 2 north, the section sheows the effects of the secondary folding.

Anticlinal B' axes trending 130 and plunging SE from ES c¢f hole 5 cut

J— o g Serege 1 B flare S T - - .

L)

1 through the secticn such that from 4 to S the rocks strike essentially

parallel to the section and dip eastward. This series cf SE plungihg
anticlinal rolls is effective all the way across the deposit to hple %, &l
. though not as 2 unique and traceable single fold.

| Cutting thrcugh hole 5 are ch?gl.imentary synclinal rolls effective
| to at least unit £ west of hole 2. FEast of the synclinal zone, the rock

| resumes the nocrmeal 250 - 30° § (Sl} attitude. The nature of the second-

ary deformation may better be seen in Sectien FF near hole 5, in that the

p— e,
g T b ik

units take a sharp dewnward dip to the east. West of 4 to hole “-is_“an"’"

W

~obligque section. _

SECTION CC Secondary structures are re spcnsible for the -shape of )

~ the bcdy a5 shewn in Section CC. This is because the section lies en-

tirely within the central segment where practically every attitude of

!
. 3
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foliation and stratigraphy are due to strong lfc}lding_ about the oK pluﬁging
axes {3') such that the general strike is NS to slightly ME and dips are

steeply east to vertical or even westerly, underturned. The section lies

“nearly parallel to the fold axes so that the section is larggly_longitmdinal.

4 better appreciation of the structure is seén. 1N Séct‘.on FF at hole 1
where a true perspective is seen.

Immediately west of hole 1 foliations and units strike 2.5'0_ and dip 40°
south, '_ _but in hole 1 .these' units go straight down the hole afte r' having
been'beni about the anticliﬁal {39} a‘cc, S piunging SE The _g;os_és‘ structure
1s not _unlike tlmt seen in sp'ecimén s¢ale sizes in hqle ‘1‘ at 82 __lax_ldl 308 _.
feet. This secondary deformatimn' has;proceéded to the point wh.ere the
rock has been _10Ca11y underturned such that it dips westerly. The ex-
treme of this type of underturning 1s seen in plan at 2 3 - 53, This west-
erly bulge in the iron formation 1s not a synclinal fold plunging east as
might at first be expected; rather it is a dcubled up tight S fold, the axis
of which proceeds from the surface southeasterly at about 25° _and emerges
in hole 1 at the 200-300 foot depth. Eventually the fold disappears and
becomes lost in the multiplicity of other secondary folds. This fold, and

others of smaller scale but similar type, are responsible for the repeti-

-
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tion of the sub-members about the B' axes, especially in holes 1 and 2. These:

secondary foelds are scen longitudinally iz Section CC and more truly in

- Section FF.

In Section CC, the structure in the immediate vicinity of hole 3 is
prbbably in true pe'r specti\fe because the rocks trend essentiaily at right

angles to the section. They are early structures only modified by the

- =T ek STt . ra - . -
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secondary. The entire length of hole | and hole 2 below 300 intersect

| g *

H ‘underturned secondary structures such that sub-members E and F are

repaated several times. The upper parts of hole 2 and the arca to hole 4

are also folded about B', but not to the point that the gross shape from

ro— e L T

the earlier folding has been destroyed. The Spec'imen from 164'6" in
hole 4 shows compositional banding running EW and standing vertically,

vet the foliation surface is bent about the B' axes.

It is this later folding which is5 responsibie for the NE trend of the

stratigraphic units in the central segment, 1in a--mor'e or less straight
| line habit south of sub-member "A&".
The secondary folds predominate the structure f__rorn the anticlinal

(hole 5 to 4) zone to the complimentary synclinal zone, extending from

just east of hole 3 towards the CS 7 ar-ea.. East of this zone, the earhier
structures predominaté and are only modified by the later. The later
syncline 1S eSpecially well marked by the outcrop pattern of A" ftrom

| A 4to A 10, A minor later anticlinal axes zone lies about 500 feet east

i  of the major synclinal axes as evidenced by the more wester’iytrénd of
the BS 10-11 area.

| SECTiON Ir'F The 2xial plane of the secondary folds is indicated to

dip westerly and roughly bisect the angle between the two limbs, as shown

by the specimens frem hole | a2t 82 and 308. This plane may steepen

towards the center of the syncline becausz the plane dips about 75° in

aparipl inpre. g o

the lower part of hole 1.

P The later folding is seen to be on a sma;ﬂ'?si':é_lé from hole 5 to near

| hole 1. At hole 1 and until about halfway to hole 7, the later folding is

— ...'. —— ——-————%WMQM%W
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scen to be on a large scale, it has droppé_:a’;i sub-members down something
Iike 500 feet. East of the svucline the sub-members stay at considerable
depths because the later folds are again only on 2 minor scale.

SECTION DD On Section' DD, later folding is of minor importance and

the gross shzipe of the body is a result of the carlier synclinal folding
with only modification by the later. Bedding foliation of the north limb

15 indicated by the close correspondence between foliation and the attitude
of “C” as cut by holes 7 and 8. The essentially .str'a.ight. line trend of the
north magnetic contact betwe'en the hole 7-9 area WOuid‘ suggest that ‘'sec-
'ondarf folding east of holes 7 and 8 is of ininor importance. The lack of
dips steeper than 40° in these holes might suggest that the body has a
shallower average dip than the west end of the -deposit, but this may not

poe true du’e to the lack of evidence from the south lirab.

SECTION EE  Hole 9 did not go deep enough to reach the marker horizon,

sub-member ¥. Therefore the units cut by hole 9 are somewhat tentative

and the section is drawn on the basis of average dip, distance from the

north contact and that hole 9 probably stopped somewhere above sub-member

F. Secondary folding is probably of little importance in this part of the

deposit.
SYNCLINE

- The synclinal seen at Julienne Lake is merely a part of the long fold

containing this iron formation which extends through the middie of Wabush

n uSil

Lake, through Julienne and northeasterly towards Shabogamo L.ake. Thus

the bodyf-extends under the lake on both ends of the Julienne deposit.
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The evidence suggests that che bottom of the deposit may lie so-r.neWhere
around elevation 1200 near hole 6 based upon dip of bcdding fol.imit:m,
outcrop hole correlations, dip of axial plane as taken from bisect.ing folia-
tion attitudes and inconciusive evidence that the stratigraph in thé south
Iimb 1s steeply' dipping and across the foliation.

If this indicated elevztion of the bottora near hol.é 6 is correct, then
the elevation may be expected to rise going cast perhaps around elevation
1400 between sections B8 and CC. ast cf the superposed folding {hole
5 to Z) ridgé, the bottom elev*étion can be expected to decrease, perhaps
to somewhere around 1000 between scctions CC and DD. This is indicated
by the increased surface width of the deposit as well as of structural
evigence. East of Section DD the depcsit may become a little shallower
but it apparently remains deeper than at the west end of the deposit.

Wherever there is a kink or bsad. in the directioﬁ of a sub-member,
that is where the deformation 2bout the SE axes has been strong enough
to modify or change the shape of the boedy. Figure 9 is a three-dimen'sion-
al representation of the shape of the body.

There apparently is nc continuous plane or surface containing the
later SE ifcld axes. The later folds scem to be more or less distributed
through the body in the central segrment and are of limited extent and con-
fined to a relatively small volume of rocks lying at some distance from
the next later fold. Because they are structures superimpose
pre-e:{isting structures, they’ were to s_or_ne extent controllcd_by the |

pre-existing structures and types. Thus their random distribution and

somewhat irregular attitudes.
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Only in the central segment of the body has the sum effect of the

iater folding been enough to seriously change the shape of the body.

STRUCTURAL SUMMARY

'The structural evidence obéerved can be explained by the foliowmg
cencept of the sequence of structural events.

1. Folding of the iron formation into a syncline overturned to
the northwest. The deposit 1s located on the hinge of this large fold
such .that we have part of the lower limb and the hinge, nonc of the over-
turned limb. Foliation tends tc be parallel to the stratigraphy of the
lower limb, but is steeper and probab},y across the stratigraphy in the
hinge.

é. Modification of the syncline by bending about axes which plunge
soutneasterly. The shape of the deposit is determined by the magnitude
and geometry of the events at various places in the deposit. The inter-
nal variations within the deposit are probably largely the result of the
later folding, but the depth extenﬁ and shape of the deposit are predom-
inately controlled by the synclinal folding. In that the foliation is not
parallel with the stratigraphy in the south limb, there is at present no
direct evidence regarding the depth extent of the deposit. The sections

show the minimum depth and shape as interpreted from the evidence.

ALTERATION

The entire deposit shows evidence of alteration. This is evidenced
by the pr=2sence of holes or vugs within the material, the friable nature

of the material, the leached silicate casts and the secondary iron oxides.
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Oxidatior of magnetite to martite is another of the alteration effzcts

Magnetite cannot generally be identified within the material. While the

magnetic survey indicates that sorne magnetite is present throughout

the deposit, the only place where a magnetic deflection of the comp LSS

is known is near CS 3, where within a 50 foot circle the compass prints
to a particular spot. Less than 1% meugnetite was found during metal-
lurgical testing of the 1957 drill core.

In.some cases, the alteration has been virtually complete as 2n the
case of sub-member ""G'". In gerﬁ.eral, three types of alteration are
found: {1} leached material, friable to Semi?f_riable but frec of a;.*preci-
able secondary iron oxides; {2) leached or unleached but exhibitin a

brownish color due to the presence of goethite and/cr limonite as a stain

Or 1n appreciable amounts; {3) completely altered material, usua ly ex-
pressed by a brown to red sludge and mud instead of drill core.

While alteration can be seen in cutcrop, particularly in the "1 pongz-
like" material, the "'silicate' material and in other places, it is btter
shown in the core where limonite and goethic iron formation is corimon.

It would appear that there is little order in the distribution of alter ation.
It 1s found in all holes and at any depth, even to 700 feet as in hole 2.

No quantitative estimate of the amount of alteration can be given
r because there are no guauntities reclated to alteration which can be rreasured
in the tield. The slime produced _in. rriuaing tests would be partly con-

tributed to by the inherent goethite-limonite content. {(ualitatively « st-

imated, it is believed tnat the Julienne Lake deposit contains perhap :

. ; b }
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10-20% more sccondary iron oxides than the habush Lake depgszt

FUTURE EXPLORATION

In view of the knowledge gained about the body fro.m thix étudY, it
secems appropriate Lo conside_r th‘é matter lof continﬁed exploration of
the deposit. . .

Considering the nature of the stratigraphy and the degree of folding,
drill holes at 1000 fecet centers staggered on alternate 500 sections

wouid be the absolute minimum to finalize the structure and sample the
deposit. In order to prevent a reoccurrence ofa hole st'ayiﬁg in the
same unit as in hole 4, the holes testing the south limb should be angled
to the south and coliared north of the contact.

It 1s suggested that the present grid system be maintained in 25 much

as no nr'w grid would adequatel? solve the problem éf obligue sat.ﬁtions;.
It is better to have at 1eést part or some of the sections in true perspect-
1ve than none.

R-epre sentati*;e bulk samgples conld quite easily be obtained of alt
stratigraphic units in their plan proportion by trenching across thé'
deposit. This could best be done along the good exposure area Dﬁ the
northeast corner of the depcsit as one continuous trench frem 2 10 to
EN 9 and a Small separate trench through the Fi\- 7-9 area. The old
beach along__side of this area would serve as an excelient and reaéﬂ'rarnade

roédway.
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DEVELOPMENT CONSIDERATION

This work has served to demonstrate beye .. ary casonable doubt

the presence of a body of concentrating type, metamorphased iron forma-

tion, which for all practical purposes is not unlike that foi_md in _thé_.‘f_‘:”abush

l.ike area and which is currently in develcpment. Seven stratigraphic
sub-members of the oxide iron formation are systematically folded in
a syunclinal fashion such that the entire volume of the deposit is iron

fdrmation. Of the seven sub-members within the body, units _”;%” and “'GY

are not likely to be economic, "A' because of its inherent low iron content,

and "C" because the irc;.n is not in: a fo_rm. suitalbl-e for conceﬁtration, '-btqzt
"G would not h?—..vé to be mined anyway and would form fhé.foﬁtw:ali of
the open pit.

No .unusual features inherent in the body would interfere with the
normal processes of concentration. Any variation in result witﬁ concen-

tration processes used at Wabush Lake would only be a matter of degree.

It is entirely possible that a slightly finer grind might be required because

the slightly .Iﬁwer metamorphic grade of the Julienne area m:iw,} héve
resulted in 2 somewhat smealler average grain size. JSimilarily it ié
believed that the slightly gréater goethite-limonite canfent cf the body
may cause a somewhat greater slime co.ntent.

Uniformity of plant ieed *:::“::u be 1 jaintained by keeping benches in
2 northwest dire ction such that they cross the Sf_r'a.tigi-‘aphy.‘ As t;lr-x-‘e':

benches proceed longitudionally and with depth, this uniformity can be

1.2intained with ease.
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LONGITUDINAL

Cross -SEcTioN F-F
LOOKING NORTH WEST

4

J-1 dspl‘h82.

J-1 depth 308"

5 i ]
g ; 2 e
p E z 2 B = 2
| <} 1 o ®] z
3 g 5 2! o : -
L 2 ‘) c A 8o S ;
o & é’ = : X! = o
S 1 & ' 2
- | D.D.H. } 5
2000 | J-5 ' : -
T ' |
| | ¥ |
| [ S AR
D.D-H. | 73 //—\l EOS\
g e 7 = \ D.P7.H. ¥
1800 3 2 A el 3 S J & 1800
// . / Py = .
E // & / e i 01@ F
= e T —+ :
/// A s i C\
F i STy
o o - 1600
o S
S LT =
390 // // P
_// ——/3320 / T
i 1400
{’ 1
- \,:380
/’é) C/7/\ ?\\‘\_
£ \\S\t S
T N
1Z0)10) X
1000 1000
CANADIAN JAVELIN LTD

NEW YORK, NY.

SECTION F-F
LONGITUDINAL

LOOKING NORTHWEST

SCALE 1”200° |DATE 1960 [FILE

DWG |0 D, |APP. NO.




	Report Cover
	Title Page
	Contents
	Introduction
	Physiography
	Regional Geologic Setting
	Sources of Information
	Evolution of the Study
	Presentation
	Stratigraphy
	Metamorphism
	Structure
	Alteration
	Future Exploration
	Development Considerations
	Table 1 Varieties of Iron Formation
	Table 2 Stratigraphic Sequence
	Illustrations
	Figure 1: Sub-member A
	Figure 2: Sub-member B

	Figure 3: Sub-member C

	Figure 4: Sub-member D

	Figure 5: Sub-member E

	Figure 6: Sub-member F

	Figure 7: Sub-member G

	Figure 8: Sponge-like material 

	Figure 9 - Block Diagram

	Maps
	Surface Plan   294KB

	Geologic Plan   12.0MB  
	Geologic Section AA
	Geologic Section BB
	Geologic Section CC
	Geologic Section DD
	Geologic Section EE
	Geologic Section FF




