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Introductions

During the period May 20 to June 11, 1976, geological 
mapping, in conjunction with a reconnaissance radiometric survey, 

* was carried out over the Moncrieff 11 property in Moncrieff '
Township. The writer was ably assisted during the course of the 
surveys by two student geologistss Geoff Booth and Bruce Reid.

The Moncrieff 11 Group consists of 30, contiguous, 
unpatented mining claims located approximately 45 miles 
northwest of Sudbury, in northeast central Moncrieff Township. 
The 30 claims include numbers s

443028-037 incl.; 443053-062 incl.; 

443323-327 incl., and 461371-375 incl.

The property is readily accessible via Highway 144, 
which traverses the full length of the group. Further, the 
original gravel road to Benny winds across the property, and 

provides more convenient access to some areas bounded by lakes 

and creeks.

Topography:

Being a few miles outside the Sudbury Basin, changes in 
topography are not nearly so marked as those seen on the 'North 
Rim 1 around Levack. There is a notable variance in relief, 
however, of 200 feet or more from the flooded muskeg creeks, to 
the steep cliffs and faces of outcrop edges.

Variations in types of vegetation across the property, 
are basically a function of relief. The low-lying flooded areas 
usually contain wet, open, grassy and rhododendron swamps, which, 
with a slight change in elevation, grade to alder and alder-spruce 
swamps.

Under better drainage conditions, other low-lying zones 
are characterized by spruce swamps.
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On outcrop ridges and sand plains, jack pine is the 
almost exclusive tree type. Away from outcrop areas, talus slopes 
and associated higher ground support growths of jack pine, poplar 
and birch with minor spruce and fir. As one progresses down 
talus slopes (towards spruce swamp elevations), a definite 
increase in the amount of spruce and fir type vegetation can be 
noted.

Previous Works

Several companies have initiated exploration programmes 
in the area, be it for base metals in the Benny volcanic sequence; 
copper-lead-zinc, iron, and uranium associations in the Huronian 
sediments and metasediments; or copper-nickel mineralization in 
the offset dykes of the Sudbury Eruptive. Of particular interest 
to the Moncrieff 11 property, is the work carried out by Moncrieff 
Uranium Mines Limited.

In the late 1960's, Moncrieff Uranium Mines Limited 
staked 83 claims in Moncrieff and Hess Townships - the 30 claim 
west group covering the southeast portion of the present Hollinger 
property. In 1968, 10 claims in the west group were optioned to 
Nickel Rim Mines Limited who subsequently drilled four holes.

These four holes are plotted on the enclosed geological 
plan, plus a drill section of DDH 11, which crosses the Gowganda 
sequence, accompanies this report.

In most cases, the rocks encountered in the drill holes, 
reflect the assemblages seen on surface, with minor exceptions 
in drill holes 12 and 13.

DDH 12, near the south boundary of the present Moncrieff fi 
property, was indicated to proceed from a quartzite, through a 
mixed sequence of arkose and pegmatite. The geological mapping, 
however, suggests that the drill hole should collar in Lorrain 
quartzite, followed by arkose, possibly mixed with additional 
quartzite horizons before reaching a unit of Gowganda conglomerate 
seen on the opposite shore of the lake, roughly 550 feet distant.
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Thus, the pegmatite sections may be representative of coarse 
arkosic horizons, rather than intrusive bodies.

Hole 13, is just east of the Moncrieff fi property 
near the south boundary. In this hole, an 85 foot unit of 
limestone is enveloped on either side by a unit of impure 
quartzite, followed by argillite, and then conglomerate. The 
hole bottoms in 47 feet .of granite, from 807 - 854. The general 
interpretation of the conglomerate at the collar of the hole is 
Gowganda in age. Similarly, the description of the conglomerate 
unit in contact with the basal granite is typically Gowganda, 
with large granite pebbles and boulders.

Thus, if one assumes the limestone unit to be Espanola 
in age, an anticlinal axis is indicated through the limestone, 
which would be bounded on either side by the impure quartzite 
of the Serpent Formation, and the argillite-conglomerate of the 
Gowganda Formation.

An alternative interpretation for the sequence of rocks 
in hole 1 3 is also plausible. In this instance, a fault, 
apparently controlled by a diabase intrusion (outlined on the 
preliminary map of Moncrieff Township), plots along the south 
contact of the limestone unit. Therefore, through fault control, 
the Serpent-Gowganda rocks could follow the Espanola unit to the 
south - the lower Espanola and Bruce members being displaced 
away from the plane of the drill section.

Unfortunately, neither fault gouge nor broken core is 
noted in the drill log to suggest the presence of a major fault.

General Geology t

The Benny-Cartier Region covers a wide expanse of 
geologic time and environments, from early Precambrian volcanics 
to middle and late Precambrian diabasic intrusives.

The oldest rocks within the limits of the property, 
comprise the southern extremity of the Benny Volcanic Belt.
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This belt is made up of a series of intercalated mafic to acid 
flows and pyroclastics with associated volcanogenic sediment* 
and iron formation.

The outcrops of volcanics on the property are restricted 
to andesitic to rhyolitic flow and pyroclastic members*

The andesitic member is normally dark.green, fine 
grained and fairly well .altered with chlorite, epidote and 
biotite - locally hornblende. In the pyroclastic portions, 
fragments are almost exclusively whitish, and rather look like 
stretched, discontinuous bits of stringer material. Some 
accessory chert is often associated with the andesitic pyroclastics, 
such that the rocks approach a dacitic composition.

The rhyolitic member is typically pale greenish to grey, 
locally buff to pinkish in colour. This member is best exposed 
north of the railroad track around Bannerman Lake. There, the 
rhyolite is fine grained and cherty with variable amounts of 
darker grey, intercalated pyroclastic material.

Intruding the Benny Volcanic Suite is a series of
felsic, plutonic rocks considered to be Algoman in age. Preliminary 
maps of the area subdivide these rocks into two groups.

The older suite consists of granite gneisses, and 
quartz monzonite to granitic and dioritic(?) rocks with coarse 
and fine grained phases.

Outcrops of granite gneiss are generally confined to 
the western part of the property. There, several, low-lying 
exposures of pinkish, fine to medium grained biotitic granite 
gneiss to paragneiss can be seen. The gneissosity is reflected 
by the subparallel alignment of biotite flakes, locally reinforced 
by joint planes and quartz veins in a similar orientation.

A road cut, approximately 1000 feet south of the inter 
section between Highway 144 and the C.P.R. railway, is a fairly 
representative exposure of the other rocks in this older group. .
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In this outcrop, numerous fine to medium grained horizons of \ 
quartz monzonite are separated by wide zones of very coarse 
grained hybrid monzonite.

The fine grained phase varies from pink to purplish 
pink and bright orange pink in colour, and is basically composed 
of alkali feldspar with very minor quartz. Contacts with the 
coarse grained phases are partially adsorbed and slightly finer 
grained. These horizons can extend up to 50 feet in width, but 
would normally average less than two feet across.

The coarse grained phase is dark in colour from the 
large amount of chlorite, epidote and biotite alteration. 
Megascopically, only large, zoned crystals of alkali feldspar 
up to two inches in length, are seen, set in a dark, altered 

matrix.
Minor thin section work has indicated that the dark 

altered portions are related to chlorite predominately:
'Chlorite occurs as a multitude of minute inclusions 

in the feldspar and as interstitial material. Where the chlorite 
is interstitial, it is somewhat fibrous with dust-like inclusions 

of secondary magnetite - all of which imparts the dark colour to 
the rock.' (1)

Further the altered matrix is described as:
 Syenodiorite to Hybrid Monzonite, with: 43.61 Feldspar 

(Alkali); 34^ Chlorite; S.7% Sphene (includes fine grained 

epidote or sassurite); 7.St Opaques; 2.41 Epidote (coarse grains); 

l.lt Quartz and .81 Biotite,

Texture - granular to massive, granular sections 

consisting of subhedral to anhedral crystals of feldspar.

Plagioclase twins yield a composition of Ans - An20? 

however, telltale brownish dust on some untwinned feldspars suggests 
that some feldspars may be potash-rich.* ^

CD Moddle, D.A. 1976 
(2) Bateman, P.J. 1976
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These coarse grained, almost pegmatitic zones 
appear to be cut(?) by the narrower fine grained horizons, 
which exhibit a relatively consistent strike of 85-950. 
Further, considering the contacts between these two phases, 
there is some indication that the coarse grained phase may 
represent a slowly cobled magma, which subsequently suffered 
intrusion by the fine grained phase, while in a partly con 
solidated state.

Elsewhere on the property, felsic intrusives belonging 
to this older group possess characteristics similar to the roadcut, 
although these outcrops are not generally as well exposed.

The younger group of felsic intrusives is largely 
confined to the southwest portion of the property. There, a few 
outcrops of a distinctly 'fresher* granite occur.

The granite is pinkish in colour, and medium to coarse 
grained with pinkish to white phenocrysts of feldspar and clear 
to milky crystals of quartz. Accessory minerals such as biotite 
and chlorite are effectively absent.

Most of the previous publications have indicated that 
this group of rocks is predominately monzonite in composition.

, Present mapping, however, at least on a megascopic scale, suggests 
* that there is sufficient quartz in these rocks to warrant a 

granitic classification.

Resting unconformably on the Benny Volcanics and the 
Algoman felsic intrusives, is a mixed sequence of volcanics and 
sediments belonging to the Huronian Supergroup. The type section 
for the Huronian, as followed along the north shore of Lake Huron,
is not completely exposed on the Moncrieff 11 property. Rather, 

i 
' in surface outcrops, only part of the lowermost Huronian (Elliot

Lake Group) and part of the upper Huronian (Cobalt Group) is
present,
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The oldest division of the Huronian Supergroup has 
been designated'the Elliot Lake Group - further subdivided into 
the Matinenda and McKim formations. Within the Matinenda 
formation there are tiro volcanic members noted in the Sudbury 
area - the Copper Cliff rhyolites and the Stobie basic volcanics.

On the Moncrieff 11 property the only interpreted 
Huronian volcanics are found along the south boundary, and due 
to their andesitic composition, probably belong to the Stobie 
member. In both instances (labelled 'A* and 'B* on the ac 
companying plan), the volcanics are wedged between the older 
felsic intrusives.

At locality 'A 1 , the andesite is dark green in colour, 
and well altered with abundant chlorite and biotite. The rock 
is also erratically speckled with metacrysts(?) of feldspar.

At the second locality {'B'), the andesitic horizon 
is fragmental with scattered dark green to black chloritic 
fragments, and numerous clasts of granite. Fragments are up to 
2 inches across, and vary from angular to subrounded in shape. 
The matrix component is dark green, fine grained and well altered 
with chlorite and biotite.

Since both outcrops are found wedged between units of 

granite to monzonite, the resultant exposures appear to be 
intrusive, rather than extrusive in nature - possibly an effect 

of erosion.

Above the Elliot Lake Group, the Huronian suite proceeds 

through the Hough Lake and Quirke Lake Groups. The Quirke Lake 

Group, consisting of the Bruce, Espanola and Serpent formations, 

does not outcrop on the property, but was apparently encountered 
by Nickel Rim Mines Limited during their drill programme (see 

previous work).

In DDH 13, the Espanola limestone, followed by the 

Serpent quartzite was bounded by younger sediments. These two 
members, however, are not interpreted to project onto the property 

due to the presence of a younger northwesterly fault associated 

with a diabase intrusion.

The Cobalt Group is the uppermost group of the Huronian 
suite - directly overlying the Quirke Lake Group. This group is
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subdivided into the Gowganda, Lorrain, Gordon Lake and Bar 
River formations, of which only the Gowganda and Lorrain 
formations outcrop on the property.

The Gowganda, or lowermost Cobalt, is well exposed 
in the north-central and eastern parts of the property, and 
constitutes a thick sequence of interbedded conglomerate, 
quartzite, arkose, sandstone and argillite.

At one point (locality 'C 1 on the accompanying plan), 
a very coarse grained Gowganda conglomerate (to tillite?) is in 
contact with the basement monzonite-granite. There the con 
glomerate contains large, irregular fragments to 2 feet in size, 
in a sandy to silty matrix. The majority of the fragments in 
this outcrop are granitic - including granite, granite gneiss, 
monzonite and granodiorite.

Elsewhere, the conglomerate is not nearly so coarse - 
pebbles rarely exceeding double fist size. The matrix component, 
through the several conglomerate horizons, varies from sandy and 
silty to argillaceous - fragment size not varying appreciably with 
a change in matcix type.

The quartzite, sandstone and arkose members of the 

Gowganda formation, are generally differentiated by the degree of 

washing and the relative percentages of quartz and feldspar grains 
compared to the amount of sandy material.

The argillaceous bands within the Gowganda, are typically 

fine grained and black in colour, with a pronounced bedding plane- 

cleavage. The only exception to this, is a narrow, 6 inch band of 
pale yellowish green argillite seen in the Gowganda outcrop just 

south of the C.P.R. railway on Highway 144.

The Lorrain formaMon conformably overlies the Gowganda 

sequence/ although the contact between these two formations is 
not exposed on the property. The Lorrain formation is basically 

divisible into two members - older(?) arkosic to sandstone units, 
overlain by a thick mass of quartzite with erratic conglomeratic 

horizons.
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tf The arkosic to sandstone units are easily distinguished 
" as a separate member. They are characterized by a granular

texture made up of buff to brownish sandy grains with scattered 
clear quartz and pink feldspar grains.

The overlying mass of quartzite is very clean and well 
sorted, and varies from white to pale greenish in colour 
depending on the presence of sericite alteration. Locally, narrow 
bands of conglomerate can be traced through the quartzite outcrops.

The conglomerates are similarly very clean, with clear 
to milky quartz and rare jasper clasts set in a quartzitic matrix. 
In most cases, however, individual conglomerate horizons are not 
traceable - only an occasional quartz or jasper pebble being noted 
within an outcrop.

At locality 'D' (see accompanying plan), along a road 
cut in the Lorrain formation, the rock grades from a clean greenish 
quartzite in the north, to a black, dirty quartz sandstone or 
greywacke in the south. This is the only outcrop that does not 
appear to relate to the remainder of the Lorrain sequence on the 
property. Since this exposure is friable and highly fractured, 
the 'dirty 1 nature of the sandstone-greywacke portion may be 
attributed to secondary alteration.

Subsequent to the deposition of the Huronian sediments, 
the area was intruded by dykes and sills of hornblende gabbro 
assigned to the Post-Huronian Intrusives-Nipissing type. The 
gabbro is dark green, fine to coarse grained and slightly to 
non-magnetic. The coarse grained dyke centers display phenocrysts 
of plagioclase plus blocky crystals of hornblende up to \ inch 
in size, and moderate to strong chlorite alteration. The finer 
grained, chilled, dyke margins often carry inclusions from the 
older adjacent rocks.

A further intrusive phase, of lamprophyre, may be related 
to the Nipissing diabase, but is more likely late Archean in age. 
These narrow dykes are only exposed in the roadcut along Highway 144, 
approximately 1000 feet south of the intersection with the C. P. R. 
railway. The lamprophyre is black, fine grained, carbonatized,
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magnetic and contains accessory biotite. The dykes show no 
consistent orientation to aid in grouping them with the Nipissing 
phase.

Similarly, there are several narrow diabase dykes 
(to 6 feet in width) in this roadcut which should possibly be 
reclassified into the late Archean.

Structural Geologyt

Since the geological history in the area is long and 
complex, it is difficult to sort out the sequence of structural 
events in more than a generalized sense. This is particularly i
true for the Benny volcanic suite and the zones of felsic intrusives f\
where individual units are not traceable for any distance* The 
Huronian sediments, on the other hand, are somewhat better exposed f 
and more easily lend themselves to a structural interpretation i 
when combined with supportive diamond drilling information.

In general, those structural features shown on the 
preliminary maps for Moncrieff Township (basically faults), have 
been adopted, with or without modification, into this report.

The Benny volcanic suite comprises a belt some 28 miles 
long, of Archean, acid to basic volcanics. The dominant trend of 
individual units within this suite is roughly east-west, which 
also reflects the regional trends of the system. Presumably, these 
volcanics have undergone extensive folding and faulting related 
to the Algoman series of orogenic events.

All phases of faulting shown on the accompanying plan 
crosscut the Benny volcanics. A northeasterly phase, however, 
is usually localized within the volcanics and felsic intrusive 
zones, and may represent the oldest phase of faulting in the area.

The Huronian sequence - mainly the Gowganda and Lorrain 
formations, appears to be folded along a northeasterly trending 
axis.
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Drill hole 11, drilled by Nickel Rim Mines Limited, 
supported by data from surface mapping, outlines an anticline 
within the Gowganda formation. Through the repetition of beds 
on either side of the structure, and the change in dip of the 
beds on surface, the anticline is fairly well defined. Due to 
faulting and lack of continuous exposure, however, the full 
extent of the structure .is unknown.

By working with the arkosic to sandstone beds in the 
Lorrain formation, a similar axial trace of a fold system can be 
accommodated with little difficulty (see diagram, following). 
Unfortunately, the lack of outcrop in several critical areas 
hampers any conclusive interpretation.

The remainder of the phases of faulting noted on the 
accompanying geological plan are suggested to be post-Huronian 
and post-Nipissing in age. The oldest faults of this group 
trend northwesterly and are in turr, offset by east-northeasterly 
trending faults. Although no exact offsets are noted on the 
property, two other fault systems are assumed to be younger - 
a north-northeasterly phase, followed by the west-northwesterly 
trending Bannerman Lake Fault.

The oldest, northwesterly trending faults in this 
group, offset both the diabase dykes and the fold patterns 
within the Gowganda formation. Thus, the folding presumably 
predates faulting and may be related to the Post-Huronian 
Intrusive sequence.

The resultant structural-depositional history from 
the above discussion, would appear to proceed as:
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Erosion and Glacial Deposition

. -— Large Unconformity -~

,, PRECAMBRIAN 

Proterozoic

- faulting 
Post-Huronian Intrusivess

- folding and faulting
- Nipissing diabase and gabbro

—- Intrusive Contact ——

Huronian Supergroups
Cobalt Group ~ Gordon Lake and Bar River formations absent

- Lorrain formation
- Gowganda formation

Quirke Lake Group - Serpent formation
- Espanola formation
- Lower Espanola and Bruce formations absent

Rough Lake Group - absent
Elliot Lake Group - McKiro formation - absent

—- Unconformity ~—
- Matinenda formation - Stobie 

basic volcanics
—— Unconformity —-

Archean
- late Archean intrusives, diabase and lamprophyre

Algoman:
- associated folding and faulting
- younger felsic intrusives
- older felsic intrusives, coarse and fine phases, and gneisses 

f —— Unconformity - Intrusive contact

Keewatin:
- acid to basic volcanics with intercalated 

pyroclastics, and volcanogenic sediments
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Economic Geologyt

The property was originally acquired to investigate 
the Huronian sediments for uranium potential, in view of the 
anomalous radioactivity found in some of the granitic rocks 
in the area. The Huronian sediments within the property limits, 
however, ara too far above the Matinenda formation to expect 
the classic associations.- found at Elliot Lake.

One interesting zone of radioactivity was found, 
nevertheless, in the older felsic intrusiyes along the roadcut 
on Highway 144, approximately 1000 feet south of the intersection 
with the C.P.R. railway. There, a narrow, sheared and brecciated' 
zone of black,- hybrid monzonite carried up to .171 0309 - 
presumably associated with intrusion of the Nipissing diabase* 
gabbro. A problem arises though, in the fact that the diabase 
tentatively interpreted to produce this effect is practically 
non-radioactive.

Whether the diabase was capable of locally concentrating 
uranium through some metasomatic process, or had previously 
tapped a source horizon along its extremities, is unknown at 
present. The latter idea, however, would suggest some correlative 
radioactivity in the dyke - which is absent.

No other types of mineralization were encountered on the 
property during the survey.

Conclusions:

Considering the current status of the property, further 
work does not appear lo be warranted. Investigation of the 
radioactive zone along the Highway 144 roadcut could proceed on 
a preliminary basis, and may yield some results, but the 
narrowness and erratic nature of the occurrence troubles additional 
optimism.

WiiNGER MIMES iiMnrnP



- 14 -

Selected Bibliography
. ,

Bateman, P.J. (1976) - Thin Section file, Hollinger Mines Ltd., 
subsequent to Moddle (see).

Card, K.D. and Innes, D.G. (1976) - Benny Area, Spanish-Johnson
Lakes Sheet, Dist, of Sudbury; O. Div. of Mines, Prelim. Map, 
P. 1110, Geol. Ser., Scales l" - V mile.

Card, K.O. and Innes, D.G. (1976) - Benny Area, Stralak-Bannerman 
Lake Sheet, Dist, of Sudburyi O. Div. of Mines, Prelim. 
Map, P. 1107, Geol. Ser., Scales l" - h mile.

Moddle, D.A. (1976) - Laboratory Report No. c 17943; Mineral
Research Branch, Min. of Nat. Res., Thin Section Examination.

Robertson, J.A. (1973) - A Review of Recently Acquired Geological 
Data, Blind River - Elliot Lake Area; Geol. Assoc. Can., 
Special Paper 12, pp. 169-198.

Roscoe, S.M. (1969) - Huronian Rocks and Uraniferous Conglomerates 
in the Canadian Shield; Geol. Sur. of Can., Paper 68-40.



tl- October 21, 1976.

Statement showing distribution of Assessment Days as a result 
of a Geological Survey on 30 mining claims (8-443028-37 et al) 
Moncrieff 11 Group, Moncrieff Township, performed May 20 to 
June 11, 1976

Claim No.

S-443028

443029

443030

443031

443032 

443033

443034

443035

443036

443037

443053

443054

443055

443056

443057

Assessment 
Days

40

40

40

40

40 

40

40

40

40

40' 

40

40

40

40

40

60H days

GRAND TOTAL - 1200

^'tf^^

HOLLINGER MINES IMEQ 
HMMiKS, ONTARIO

Assessment 
Claim No. Days

S-443058

443059

443060

443061

443062"

443323

443324

443325

443326
443327"'

461371

461372

461373

461374

461375

days

40

40

40

40
40 " 

40

40

40

40

40 

40

40

40

40

40

600 days

r

f
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Alternative Interpretation of the Fold Pattern 
in the Upper Huronian.

SOUTHEAST CORNER MONCRIEFF No. 1 PROPERTY
^^^^^

Scale" l inch to 400 feet

^,



tural Resources 
900 y
— \jfe\sivOGICAL — GEOCHEMICAL 

TECHNICAL DATA STATEMENT

File.

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION. CONCLUSIONS ETC.

GeologicalType of Survey(s) ̂ .
Township or Arra Moncrieff fi Group, Moncrieff Twp.
Claim Holder(s)____Hollinger Mines Limited—-—-̂

Survey rnmpany Hollinger Mines Limited———— 
Author of Report — Dale R. Alexander
Address of Author.

Mines Limited,

Covering Dates of Survey. 

Total Miles of Line Cut _

May 20 - June 11i 1976
(bnecuninf to office)

19.23 mi. (traversed)

SPECIAL PROVISIONS
CREDITS REQUESTED

RENTER 40 days (includes 
line cutting) for first 
survey.

ENTER 20 days for each 
additional survey using 
same grid.

Geophysical 

-Electromagnetic.fj

 Magnetometer

  RHi"fTKtrir ,.. -*
-Olhrr

OcoiocicrU

CcocncrniCAi

DAYS 
per claim

,

M̂
AIRBORNE CREDITS (Special provision credits do not apply to airborne surveys)

Magnetometer. .Electromagnetic
(enter days per claim)

. Radiometric

PATE? Dec. 9 f 1976 SIGNATURE:. ' ( Ji
Author of Report or Agent

Res. Geol. .Qualifications. ** ' /J*

Previous Surveys 
File No. Type Date Claim Holder

f:

MINING CLAIMS TRAVERSED 
List numerically

S 443028
••••••••••••****

4430*29
443030
.441031.
443032

443034

44.3036jt 
443037

443055
..443056.
443057

443059TiToe'b"
.443.P.&L 
443062

443324
.4^3.^25-. 
443326

461371 
'TOW 
..461373.. "4613*7*4*'

TOTAL CLAIMS. 30
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