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The Mink Narrows copper deposÍt of Copper Reef lfines

(r9?3) Ltd.1 is on€ of several massive sulphide deposits in
the Flin Flon region, northern Manitoba. rt outcrops on a

small reef off the north shore of Lake Athapapuskown 14 miles
southeast of FLin Flon.

The vertical sheet-like deposit occurs in basic metavol-
canic rocks of the Araisk croup and is approximately parallcl
to the contact of a nearby granodioritic intrusiono

The host rocks have been recrystallized and ilater
affected by minor retrograde metamorphisn. Adjacent to the

intrusion, the metavolcanics have been fractured, An arter-
ation zone of serícite, chrorite, carbonate and quartz is,
associated with the deposÍt.

Pyrite, pyrrhotÍte, charcopyrfte and sphalerite, are the
major ¡netallic mínerals within the deposit and are Þresent as

both massive and dissemínated sulphides. Consistent zonation
of copper and zinc ís not present ni.thin the deposit, horyever

zoning occurs in severar of the hole intersections e

Hetamorphisrn of the surphides is indicated by their
recrystallizatrion, replace¡nent and cataclastic features,

Two main genetic possibirities exist for the deposit,
either ernplacement by hydrothermal fluids fro¡a the granodío-

rite intrusion, or by activities rerated to the volcânis¡á4'"i
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the character of the Mink Narrows copper deposit is som€-

vhat exceptional in the Flin Flon region of northern Manitoba.

rt is the only deposit that is located adjacent to a granitic
intrusion and one of several located Ín basic metavolcanic

The prÍnary objective of the thesis is to describe the
geol-ogy of the rocks containing the deposit, the míneraliza-
tion and the distribution of the metatlic ninerals within the
deposit.

Having establÍshed a reasonably sound descriptíve
background of the deposit, the genetic possibilities of the
nineralization are considered.

OBJEClTVES



IIülRODUCTTOII

the Mink Narrows copper deposit is one of seyeral massive

sulphíde bodies Ín the Flín FIon region of Manitoba. It Ís

Iocated 14 míIes southeast of FIín FIon and outcrops on a

smatl, partially submerged reef amongst a grou¡r of íslands

near the north shore of Lake Athapapuskow (figs" I [r Z).
The sheet-like deposit occurs in basÍc metavolcanic

rocks adjacent to a granodioritic intrusion" Several of the

earlier drill holes show that the tabular deposit ís approx-

imately parallel to the contact of the intrusion, ranging

from I"O feet to oyer 150 feet fron the contact.
The nineralization of the deposit consists of ehalcopy-

rite anq sphalerite associ.ated wíth pyrite and pyrrhotite*
lable I gives some characteristics of the neighbouring

copper-zinc deposits in the region.

PREVIOUS WORK

Regional Geological }lapping

the region in which the deposit is located has been

mapped several times by mernbers of the Geological Survey of
Canada. Bruce (t9ta), first mapped the Flin FIon area and

established a system of stratigraphic nomenclature which has

been only moderately altered to this day. Buckham (fS¿¿),

has fairly accurately mapped the general aree around the

deposit.

2
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Name

FIin Flon
Schist Lake
FIexar
lùhite Lake
Birch Lake
Mandy
Cuprus
North Star
Ðon Jon
Coronation
Centennial
Pine Bay
Mink Narrows

Data From:-

1l Cu

2.3
4.5
3.2
I.g
6.2
7.5
3.25
6.L
3"r
4.2
2.1
I.3
1.5

Í[ Zn

4.6
4.6
o.5
4.4

9.4
,:o

=

2.6

ols

TABLD T

COPPDR AND ZINC I'EPOSTTS
IN lHE TLTN TLON REGION

Total Tons
(¡r, )

64

:tt
0.28
0.14
0. 51
0.26
0.og
I.4
L"4
L"5
0"5

Host Rock

rlndesite fr quartz porphyry
Andes íte
Intermediate lava flows
Felsic tuff
fntermediate lava flows
Volcanic breccia
Andesite {r tuff
Dacite €r andesite
Dacite fr quartz porphyry
Basalt fLowc tr tuff
Qts. ponphry t¡ basalt lavas
Basalt flows

Stage

Producing
Produclng
Produc ing
Producing
Mined Out
Mined Out
Mined Out
Mined 0ut
Mined 0ut
Mined Out
Developing
Depos it
De pos it

Oeology €r Economic Minorals

Geology €¿ MinoraL Resources

Geology & Hineral Deposits

of Canada R.J.t,/. Douglas (Ed.) fSZO

of Manítoba, J.Fo Davies et aI 1962

of the FIin Flon Area¡ Saskn A.R. Byers et al 1965

Canadlan Mines Handbook, lg?3-Lg?4
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Mink Narrows Copper Deposit

The Mink Narrows copper deposit was discovered prior to
1943 and initialty called the Copper Reef Deposít;

the first recorded work was that of trenching and

sampling of the exposed sulphide mineralization.
During 1943, Thonpson Drilling and lfining llevelopment Co.

Ltd., drilled nine short diamond drill holes (cRr-?) in trre

vicinity of the deposit.
Further work was not done on the deposit until rgsz-s3

when Hudson Bay Mining and snerting company under an option
agreenent, drilled 25 holes (r-tt, 16, !?, 20-27, 35-40) that
outlined a s¡nall, low grade copper-zinc deposit,

rn 1968, Farconbridge Nickel Mines optioned the claims
covering the deposit plus crairns covering the adjacent årea.
During the folloning year, nine deep, controlled holes, were

drilred inro the deposit (uns-unr+),. Fig. 3 gives rhe posi;
tion of all rhe dri1l holes

a fairry steep dipping surphide body had been outlined
to a depth of 1r?60 feet with an esti¡rated tonnage of s03r00o
tons, averaging l.S% Cu. and O,SOI¿ Zn.

GENERAL GEOLOGÏ

Regional Geology of Flin Flon Area

The Mink Narrows coFper deposit i.s in the Flin Flon

region which is part of the churchill structural province of
the Precambrian shield (Fig. l). The oldest rocks" khown as

the ^dmisk Group, have a whole rock Rb/sr date of LT?s t gg

î1.]¡. (Þfukherjee et al, Ig?I), The Anisk Group consists
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mainly of submarine volcanic flows (basalt, andesite, dacite,
porphyritic andesite, quartz porphyry and flow breccia), lrith

associated pyroclastic breccias and minor amounts of tuff.

Conglomerate, greywacke and arkose, belonging to the lfissi

Group, were deposited on the eroded Anisk rocks and occur as

small detached.masses nithin the Amisk rockso

East of Flin Flon, several pre-Missi granÍtic intrusions
are believed, to occur, índicating a pre*Missi orogeny.

Porphyritic Íntrusive rocks, rangÍng in composition from

diorite to granite form dikes¡ sills and snall irregular
bodies in Amisk volcanic rocks. They are thought to be closely
related to the Anisk volcanic rocks and are..commonly included

within the Aurisk Group. Basic intrusions of larger dinensions

along with some ultrabasic rocks¡ ârê common in the volcanic

rocks of the Anrisk Group, and. most of these intrusions are

belÍeved to be related to the same igneous activity"
All of the rocks from the above groups have been intruded

by large masses of granite and, granodiorÍte¡ subjected to
regional netamorphism and, deformation.

The Precambrian rocks are unconformably overlain by

Upper 0rdovician dolomitÍc limestone and dolomite in the

southern part of the ,FlÍn Flon region.

A table of formations for the FIin Flon region is shown

in Table 2.

Local Geology of the Deposit

the deposit is contained within basic metavolcanic

rocks of the Arnisk Group, consisting of pillow, flow, and



TABLE 2

TABLE OF TOR¡,ÍATIONS FOR FLTN FLON REGION(After Bailes, l9?l)

POST-UISST INTRUSIVE GROUP

fntrusive rocks of variabLe compositionrelated to the unit belor,
Granodiorite and quartz diorite, generarrygneisgic_._ Large portions represent neta_sonatically granitized materiaL,

TNIRUSrVE CONTACT

}TSSI GROUP

Arkose, greywacke, quartzÍte. Basal
conglonerate conmono

IINCONFORMITT

POST-A}ÍISK INTRUSTVE GROUP

oabbro and diorite wÍth urtrabasic phasesin places. conrnonry dÍf f erentiated: t io"trr¿e"rocks of severar agês and" diverse origins.
ItQuartz-eXêr granite e

INTRUSTVE CONTACÎ

AMISK GROUP

Argiltite, greywacke, tuff. Turbídites
common in eastern region,
Phyotrite, dacite, quartz porphyry. fncludesacidic crystal tuff and siriõeo.rs, carbonate-rich tuf,f.
Mafic to internediate volcanic rocks: (a)pilloved varieties, and (b) fragmental -várie_
ties. rncludes many smarr related intrusions.

10



amygdular lavas interlayered with thin beds of tuff, Within

the metavolcanic rocks are large bodies of metagabboic rock

that are believed to have been shallor+ intrusions at the tí¡ue

of volcanism. the general trend of the metavolcanÍc rocks is

N60oE with a steep dip to the southeast. Tops of pillows face

to the southeast.

Several large granodioritic bodies have intruded the meta-

volcanic rocks in the areao The deposit lies approximately

parallel to the contact of one of these intrusive bodies" The

intrusion is lithologically distinctive from the other

intrusions in that it has numerous phenocrysts of strongly

zoned euhedral crystaÌs of oligoclase (Buckham 1944) " In the

vicinity of the deposit, however, the granodiorite is an

equigranular and medium grained rock lacking phenocrysts,

and has a quartz-diorite composition. The rock0s major

components are 10-I5% quartz , S-LO4," biotite, \-LO/. hornblende

and ?Oi6 iron-stained plagioclase with minor potassium feld-

spar and magnetite. Epidote is present in minor quantities,

especially along fracture zones. Random unorientated quart-

zose-feldspathic veins of variable grain-size occur within the

intrus ion.

11

The contact between

rocks is sharp, although

the metavolcanic rocks "

southwest of the deposit

of the drill holes 
"

the granodiorite and the metavolcanic

severaL granodioritic dikes intrude

Several of these dikes are located

and are also intersected by several



The selection of samples for study h,as restrj.cted to the
cores from the dÍa¡rond drirl hores drilred by FalconbrÍdge
Nickel Mines ttd. because the deposit occurs under sater.
The selection was further restricted since Farconbridge had

skeletonized atl their drilr core except for the níneralized
sections, and only short representative pieces for every ten
feet of core rrere saved.

lwo holesr r'fNs and MNlo, 
',ere chosen as representative

drill holes through the deposit (Fie. 3). Sarnples were taken
at a 20 foot ínterval fron 100 feet southeast of the ¡ninerali-
zation to 10o feet northwest of the mineralization or the end
of the hole. The sampre intervar vras reduced to r0 feet
near the nineralization.

Petrographic slides and polished sections, where feasÍble,
were made for observation. I.Jhole rock chenical analyses were
done on the samples.

several random samples from other holes were taken for
petrographic and ore microscopic examÍnatíons.

DrÍIÌ logs and assay records of the hores dri.rled by
Fal-conbridge and Hudson Bay were also availahle.

The rocation of the drilr hore samples are rÍsted in
Appendix f.

tz



GEO}IETRICAL AND STRUCÎURAL FBATURES OF THE DDPOSTT

The deposit is a steeply dipping body that lies
approximatery pararlel to the granodiorite contact as sho¡rn

in sections gZW, 34W, and 361{ (Fig. 4, S, er 6}" The deposit
is closest to the intrusion near the surface but appears to
diverge from it at depth.

The deposit has a strike rength of ?0o feet and extends
from the surface to a depth of rr?00 feetn The strike of
the deposit is approximatery N6soE and díps ?0oto the south-
eastr down to a depth of lrloo feet, Berow thÍs level, the
dip changes to ?soto the northwest. unfortunately, berow

this depth, driLr holes do not intersect the metavorcanic-
granodiorite contact, thus the position of this contact Ís
unknoun. Howeverr the contact also must. have changed. dipr
as indicated in section 341{, where holes MNs and MN? do not,

intersect the granodioritc.

The true thickness of the deposít increases fron a

range of O.5 to 5.8 feet on surface to a ¡naximum of 62

feet at a depth of lrzoo feet, crose to the location where

the deposit changes dip, Below this depth, the thickness
graduarry decreases. Figure ? is e contoured plot of the
true thickness of intersectÍons projected to a vertÍcal
plane .

I3
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The schistosity in the metavorcanic rocks is usualry
paralrel to both the contact and the deposit, as is the
schistosity in severar of the dissemínated minerarization
zones o

stratigraphic layering is not observabre in the meta-
vorcanic rocks and therefore it is not possibre to determine
whether or not the deposit is strata_boundn

GEOLOCY OF THE HOST ME'AVOICANIC ROCI(S

The host rocks of the deposit consist nainry of basartic
metavorcanic flow rocks that are berieved to be su.bmarine in
nature due to the presence of pilrow ravas in the region.

Thin beds of basartic pyrocrastic materiar are present,
but it is not possibre to use them to correlate between drirl
hores. Drirr- hor-e sections that have been for'erÌy rogged, ¿s
acidic 

'etavorcanic are carbonate-rich zones within the basar_
tic metavolcanic rocks as shown by the chenrical anaryses of
trdo samplesr clz and cr3, from one zone in hore MNrz (Appendix
rr). This particurar carbonate-rich zone contains the
mÍneralized zone. ,

the metavorcanic rocks have been recrystarrized to a
nedium to fine-grained texture, comprised of anhedraL to €'-
hedrar grains. The dominant mÍneral assenbrage of the
recrystalLized metavorcanic is green hornblende, pragiocrase
and quartz (prate z). Near the granodiorite intrusÍon, large
porphyroblastÍc grains of green hornbrende are present in a
fine-grained groundmass of the dominant minerar.s (prate 3).

t8





Carbonate veinlets cut these rocks (plate 4). A greater
concentration of these veinlets is present just northwest
of the deposit.

The metavolcanic rocks adjacent to the granodiorÍte,
especÍalIy those in hole MNIO, have been fractured with
some displacement evident (pfate S). The fracturing is more

intense near lhu granodioríte and decreases toward the
deposit. Carbonate veins within this region show evidence of
considerable shearing (plate 6).

Retrograde metamorphisn has further altered the host
rocksr €specÍalIy in the zone between the deposít and the
granodiorite. chlorite has grown in the fractures previously
described (Plate ?), and plagioclase and hornblende have been

artered to,sericite and epidote respectivery (plate g).
Adjacent to the granodiorite, the metavolcanic rocks

contain mainly bÍotite, sericiten epidoteo chrorite and

quartz, with minor hornbrende and pLagiocrase (prate g).
Two of the samples, c64 and c66, taken in hore MrIs

southeast of the deposit, were minerarogically distinct from
the majority of the others, sample c54 was comprised of
mainly biotite with ninor quartz, sample c66 was conprised
of subhedral grains of garnet, epidote and sulphides, con-
centrated together and surrounded by a fine-grained
assenblage of green hornbrende, plagioclase and quartz.
The nineralogy of these two sampres is berieved to be due to
locar alterations within the metavolcanic rocks r

20









THE MTNERALOGICAL ALTERATTON ADJACBNT 10 THE DEPOSTT

Holcs MNs and ìtNr0 do not have compretety sinirar
arterati.on zones adjacent to the deposÍt. rn hore MNIO, along
the southeast edge of the nineralized zone, sampre csr, the
rocks are conprised of anhedrar nragnetíte grains in a ground-
mass of chl.orite and sericite. chlorite appears to reprace
several of the nragnetíte grains, 0n the northwest edgc of the
deposit, sanple cs4, the rocks are'mainry comprised of a

schistose aggregation of carbonate, sericite and quartz. rn
hole y¡Sr along the southeast edge of the de¡rosit, sanpre
czt, the rocks are srightry schistose and fine-grained¡ conr-
posed of green hornblende, plagioclase, quartz with minor
sericite, epidote and chtorite. Along the north¡rest edge of
the deposit, sample c?3, the rocks are símilar to those in
sanple c51 and comprised of anhedrar grains of pyrite,
chalcopyrite and tnagnetite grains Hith several euhedral bio_
tite graÍns in a groundnass of sericite and chrorÍte. The

chloríte in praces arso aÞpears to reprace the rnagneite
grains (Plare Io).

rn hole MN10, the arteration zone southeast of the
deposit is simirar to that northnest of the deposit in hore
IINS except for the presence of surphides in hore uNs. An

alteration zone is not present southeast of the deposit in
hole l'1N5. rn ìrilro, northwest of the deposit, a different
type of arteration zone is present. Thus, there does not

z4





appear to be any distinct pattern of mineralogical alteration

associated with the deposit.

CHEMICAL COMPOSTTTON

Uhole rock chenical analyses were done on the samples

from holes MNs and I'{NIO to deternrine whether any chenical

variatÍons occurred within the metavolcanic rocks (Appendix

III tt fV).

The average chemical conpositíon of three representatÍve

sannples of recrystalLiaed metavolcanic rocks, C47, C49 and

CsO, were conpared with the aycrage eomposition of five

samples of basaltic lava flows from the Coronation Mine

region and the average composition of Canadian Archean

basaltic lava flows (lable 3), The cbenical values are si¡ni-

lar except that in the analyses from the metavolcanic rocks

near the deposÍt, MgO ís relatively lower in value and Nat0

and K2O are relatÍvely higher in va1ue.

Upon examination of plots of the chenical analyses of

sanples fron holes l'{NS and M}¡IO (FÍg. I & 9), several vari.a-

tions in chenical analyses are noticeable, especially near

the rnineralized zone, In the two sinilar alteration zonest

as in samples CsI and C?3, several si¡nilar chemícal varía-

tions are present. The val-ues of HZO, FeO¡ FerO, and KZO

are relatively higher than the average composition of the

metavolc"n'ic rock, whereas NarO is relatively lower.

In the alteration zone adjacent to the northwest edge

of the depost as in sample C54, the values of CaO, COZ and
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HeO âre relatively higher than in the average composiÊion.

Further northwest of the deposit, especially in hole MNIO,

the values of Ca0, HgO and COZ are slightty bigher than in
the average comÞosition. this increase may be explained by

the 'presence of carbonate veins.

Scveral other distinct variations are indicated by the

analyses. the high K20 values southeast of the deposit in
hole ffiS, as in sanples c64 and c66, are due to locar pecuri-
arities ín mineralogy as previously described. on Figure

8a fr b, the prot for the che¡nical anaryses of samples from

hole MNs, the first trough in the sioz plot and rÍse in the

caO and coz plot are due to a carbonate vein wíthÍn the

s anple .

The plots of the chenÍcar analyses of sampres fron both

holes do not vary greatly adjacent to the granodÍorite intru-
sion. The only distinct common variation ís a slight decrease

in the CaO content.

DESCRTPTTON OF THE HTNERALIZATTON

the deposít consists of both massive and dÍsseminated

sulphides. Donn to a depth of lrooo feet, the sulphides occur

as thin massive zones ranging from 0,s feet to more than ro
feet in thickness. Berow that IeveI, they occur as both

disseminated and massive surphides with zones up to 62 feet
thíck. At the greatest depths, the sulphÍdes occur as wide,

disseninated zones.

MassÍve surphides, where pres€nt ¡rith disseminated
sulphides, occur usuarly on the southeast side with the
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basic metavolcanic rocks and the disseminated sulphides.

The príncipal metallic ninerals ín the deposit are

pyrite, pyrrhotite, chalcopyrite and sphalerite respec:tiveÏyn

with minor tetrahedriter arsenopyríte and magnetÍte"

Massive Sulphides

The massive sulphides occur in three mineralogÍcal

assemblagess pyrite, pyrrhotite, pyrite and pyrrhotÍte.

Chalcopyrite and sphalerite are associated with alI three

assemblages, In the thicker massive sulphide zones such as

in hole MN8, the'assernblages occur as bands or layers rangÍng

in composition and in thickness from several i,nches to more

than I0 feet and do not have any stratigraphic zoning. In

hole W8, their total distríbution nay be broken down as

follows z 42l pyríte , 344^ pyrite and pyrrhotite, and 2,4%

pyrrhotite. Assemblages are commonly foliated and in places

banded, The contacts betneen then are sharp in most places,

however, some are sheared.

The concentrations of ¡uassive pyrite mineralízation vary

in composition and texture, Pyrite occurs in places con-

centrated into equigranular and subhedral grains. Several of

these grains are sheared, with the sheared-off ¡lieces of

pyrite emplaced in a matrix of gangue (Plate 1I). The pyrite

has been replaced along the grain boundaries by chalcopyrite

(Plate 12). Minor tetrahedrite is associated with the chal-

copyrite, The pyrite has been recrystallized and in places

has an annealed texture (Plate 13). Twa different phases of

pyrite mineralization occur in several of the massive zones.
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Plate II Sheared pyrite C53 3IX
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Plate 13 Pyrite ¡vith anneared texture c3o 3lx



Large subhedral to euhedral grains of massive, homogeneous

pyrite appear to have grown in a natrix of finer grained,

anhedral pyrite, whose interstices are filted with sphalerite

and gangue (P1ate 14). The pyri.te:sphalerite ratio in the

matrix is 2:1 with the sphalerite replacing the pyrite in

places (P1ate 15). Chalcopyrite replaces some of the

anhedral pyrite matrix along fractures .and is replaced along

with a1l the other minerals by the euhedral pyrite (Plate 16)"

The pyrrhotite concentrations within the massíve sul-
phides are comprised of large, fractured, anhedral to

euhedral, equigranular grains. The pyrrhotite has been re-
crystallized and has an annealed texture in places (,plate 1?).

Metablasts of euhedral pyrite grains are present within the

massive pyrrhotite zones (Plate 18), The interstices of the

pyrrhotite grains are filled with both chaLcopyrite and

sphal-erite which comnronly replace the pyrrhotÍte (P1ate 19).

In one exanple where massive pyrite is in contact with
massive pyrrhotíte, the contact is sheared. the contact

zone Ís conprised of subhedral to euhedral pyríte, anhedral-

pyrrhotite, occurrânces of massíve pyrrhotite, several

euhedral pyrite metablasts are present. The pyrite meta-

blasts have been fractured with some displacement evident
(P1ate 2t). Laterr quartz veins cut across all of the above

features .

I'ihere pyrite and pyrrhotite occur together, the pyrrho-
tite is equigranul-ar and subhedral with the pyrite being

subhedral to euhedral in a varying size range (tlate 22).
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Plate 18 Pyrite metablast in pyrrhotite C28 47X"
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Plate 19 Chal.copyrite replacing pyrrhotite C72
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Chalcopyrite and/or sphalerite occur along the graÍn boundar-

ies of the pyrite and pyrrhotÍte and replace both minerals

(rlate 23). sphalerite appears to replace, in praces, pyrite,

pyrrhotite and chalcopyrite (Plate 24).

The recrystallization, replacement and cataclastic

features that are present within the massÍve sulphide zones

are typical features of metamorphosed sulphides (Vokes, 1969).

Disseminated Sulphides

the disseminated sulphides occur nainly in a quartz and

sericite-rich groundrnass and consist ofr in order of abund-

ance, pyrite, pyrrhotite, chalcopyrite and sphalerite.
Magnetite Ís associated with the sulphides especially in the

alteration zones near the deposit as in C?3.

Pyrite is present in nany forns and grain sizes, It
occurs in separate anhedral to euhedral grains (Plate 25)

and in clusters of anhedra} to euhedral grains (Flate 26)"

Ga4gue minerals such as quartz, carbonate or sericÍte are

comnonly found as inclusions rsith the larger pyrÍte grains.
Pyrrhotite is present in minor quantities ås anhedral

grains within the gangue.

Chalcopyrite occurs mainly as tiny blebs wÍthin the

gangue ninerals and occasÍonally associated r*ith pyrite.
Sphalerite rims some pyri-te graÍns and is present es

blebs within the gangue o

Veinlets of sulphides, cornprised rnainly of euhedral

pyrite grains, chalcopyrite and spharerite occur withi¡r the

disserninated Eones ( Plate 2?) ,
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Plate 23 Chalcopyri-te replacing pyrrhotite and
pyrite c29 31x
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Plate 27 Pyrite, pyrrhot.ite and chaLcopyrite in
sulphide vein within the dissemi'nated
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COPPER AND ZTNC DTSTRIBUTTON

the assay resurts of the deeper mineralized drilr hole

intersections were analyzed for their copper and zinc

content. Separate plots of the copper content, zinc content,
and the cu/cu + zn ratio were made for these i¡rtersections
(Fig. l0a-g).

the generar pattern for the copper and zínc distribu-
tion is that the copper content is always greater than the

zinc content. Along the southeast side of the deposit, the

copper content is arways greater than the zinc content,
Along the northwest side, there is no distinct dístribution
pattern for coÞper and zinc, hovever, in half of the inter-
sections, Ín both the massive and the disseminated

surphídes, the zinc content Ís greaterr such as in drÍll
intersections of hores MN8 and MN?, rn two of the thicker
intersectÍons of disseminated surÞhides, holes MNl3 and Ng,
the zinc content is greater in the niddte of the intersec-
tion. Thus, there does not appear to be any distinct
overalr zoning of ccpper and zinc across the deposit.

The distribution of copper and zinc ¡rithin the deposit
differs from the typical volcanogenÍc deposits such as the
Frin Flon deposit. rn the Flin Flon deposit, the zinc is on

top stratigraphicarry with the massive ore containing char-
copyrite, sphalerite and pyrite and the disseminated ore co¡t-

taining mainly charcopyrite and Iittre spharerite and pyrite"
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The plots of the Cu/Cu * Zn ratÍos also do not shor+ any

distinct overall pattern and do not show any great variatÍon
between the massive and disseminated surphídes. The massive

sulphides generally have greater copper and zÍnc content than

the disser¡inated surphides, severa] assayed sampres of

disseminated sulphides, however, have quite a large copper

and/or zinc content such as in holes MNS and 36,

The cu/cu + zn ratios based on the average copper and.

zinc values of the deposits in the Flin Fron region vrere

calculated (tab1e 4). The ratio for the lfink Narrows deposit

Ís reratively high, o.?5, compared to the other deposits.
The average cu/cu + zn ratio for arl the deposits is 0.6g.
the deposits within the mafic metavorcanic rocks have a

greater copper content.

Plots of percentage copper times t,rue thickness and

percentage zinc times true thickness of atI the mineral.ized

intersections projected to a vertÍcar prane, give some

indication of the vertÍcal distribution of the metal-s (rig. Il
r, Lz). rn the copper plot, the maximum varue is at a depth

of 11100 feet in hole 36, with a second high value at a

depth of 11400 feet in hore MNs. rn the prot of zinc, the
maximum value is at a depth of lr0o0 feet in hore MNg, ¡ritb
several high varues crose to the surface at a depth of 100-

200 feet in hores 4 and 26. These prots demonstrate that
the bulk of both copper and zinc content is berow the 11000

foot lever, where the deposit thickens out to its maximum

thickness. The severar high values of zinc close to the sür-
face are due to narrow intersections such as that in hole 26,
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TABLE 4

cv/cv + zN RArr0s oF lHE
DEPOSTTS rN lHE FLIN

Name

FIÍn Flon

Schist Lake

FIexar

White Lake

Birch Lake

Mandy

Cuprus

North Star

Don Jon

Coronation

Centennial

Pine BaT

Mink Narrows

f,cu
2.3

4.5

3.2

I,g
6.2

7.5

3.25

6.L

3.1

4.2

2.I
1.3

1"5

COPPER A¡ID ZTNC
FLON REGION

55

frzn
4"6

4.6

0.5

4.4

9.4

6.4

2.6

0.5

Gu/Cu * Zn

0 .33

o.49

0.96

0.30

L.oo

o.44

0.33

l,oo
1.00

I.00

0.44

l.oo
0, ?5
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which had g.9ll zn. The narrorr intersections close to the

surface are mainry massive sulphides having a wide varíatÍon
Ín grade of copper and zinc.

GOLD AND STLVER DISTRIBUTION

upon examination of the assay results of the drill hores

where gord and sirver were anaryzed, gord varues were row

with an everage content of around 0"01 oz.fton" sirver
values, however, had a greater rango, with the maximum being
o'94 oz./ton. The higher silver varues, 0.4 oz,/t.on or
greater, were generally associated with sampled intervals
that had a copper assay value greater than l% copperc

sampred intervars with high zinc values and low copper values
generally had little or no silver present.

ORE GENESIS

upon examination of the georogical data availabre, two

maÍn genetic possibilities of the deposít exist. The

deposit may have been empJ-aced by hydrothermar fluíds from
the granodioritÍc intrusion or deposited during the period
of volcanism, i.e. a volcanogenic deposit.

severar factors favouring the former genetic possibility
are present. The deposit is parallel to the contact between

the granodiorite and basaltic metavol.canic, The basaltic
metavolcanics are fractured in the zone between the deposit
and the intrusion. The fractured rock provides a network

along r*hich hydrothermar fruids may have migrated. stra-
tigraphic layering is not observable within the metavolcanics,
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thus, it is not known whether the deposit is strata-bound.

A çIistinct zonation of copper and zinc ís not present

withÍn the deposit as in many volcanogenÍc deposits (Sangstert

19?2). These are several of the factors favouríng an

emptr-acement of the deposit by hydrothermal fluids fro¡n the

granodioritic intrusion.
Factors favouring a volcanogenic orígin are also present.

the'massive sulphides within the deposit have been metanôr-

phosed. The metamorphisn may be due to the intrusion of the

granodiorite. A mineralogical zoníng occurs within the

sulphides and may be metamorphic layering" the mineralogical

composition of the metavolcanic is fairly uniform on either

sid,e of the deposit. An influx of K20 and Na2O does not

exist in the rocks between the granodiorite and, the deposÍt

to suggest the passage of hydrothermal fluids from the

granodiorite. the fractures in the metavolcanic rocks are

not nineralized. ff mineralizing solutions had passed through,

sone remnant mineralization would be expected" these are

several factors that support a volcanogenic origín of the

de pos it .

Two types of volcanogenic origin for the deposít are

possible. The deposit may be for¡ned by syngenetic

processes, i.e, the sulphides were emplaced as exhalative

precipitates during volcanism or by epigenetic processes,

i,€. emplaced by hydrothermal fluÍds related to the volcan-

is m.
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At the present time without more conclusive evidence

for either one, the origin of the deposit is undetermined.



s ultt'f.â,RY

the Mink Narro¡rs copper deposit is a metamorphosed

sulphide deposit in basaltic metavolcanic rocks lying parallel

to a nearby granodioritic intrusion. îhe basaltic metavol-

canic rocks have been recrystallized, fractured and retrograd,e-

ry metamorphosed. îhe massive surphides consisting nainly of
pyrite, pyrrhotite, chalcopyrite and sphalerite, have

undergone metamorphisn in th.e forn of recrystallizationo
fracturing and replacement. The deposit has an alteration zone

comprised of sericite, chlorÍte, quartz and carbonate. This

zone is found on the northwest side of the deposit and in some

places, on the southeast side.
Arthough distinct overall copper and zinc distrÍbution

patterns are not present, some zoning ís notÍceable in several

of the holes. The bulk of the copper and zinc content is
restricted to the regions uhere the deposit is thickest, at
the Ir000 foot depth"
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CONCLUS TON

The Mink Narrows copper deposit ls distinct from the

other massive sulphide deposits in the FIin Flon region,
ft is one of several that occur Ín basaltic metavolcanic

rocks, however, Ít ís the only one that also occurs

adjacent to a granitic intrusion.
Two main genetic possibilities exist for the deposít,

either ernplacement, by hydrotherrnal fluíds from the

granodiorite intrusion or by activities related to the

volcanism,
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Sample
No.

CI
c2
c3
c4
c5
c6
c7
c8
c9
c10
cl1
cl2
c13
cI4
cts
cI6
g1?
ct8
c19
c20
c2L
c22
c23
c,21
G2s
c26
c27
c28
c29
c30
c31
c32
c33

APPENDTX I

SAMPIE LOCATTONS

HoIe
No.

MN8
IrNg
}fNIO
MNT4
MN?
MNIO
MNl3
MNI2
MÎi7
MN9
l.INl2
uN12
uN12
MNI2
uN9
lln?
MN8
Ì{Nl3
MNl3
MN?
MN9
I'fN10
lfN 7
MN9
HNI3
MN5
MNI4
tfNS
MN8
uN8
MN8
¡rN ?
t'fN10

Footage

I200
2lO
?10

1050
I100

91_O

290
900

1450
8s0

1020
l0 65
Lo80
108s
L287
L727
1I s8
Iso3
ls97
190?
1301
to47
I943
¡-232
1599
1960
I760
1084
I086
10I0
t04s
1912
1031

Sanple
No"

c34
c3s
c36
c3?
c38
c39
c43
c45
c4?
c49
c50
csl
c52
c53
c54
c5s
c56
c58
c62
c64
c66
c68
c?0
c?t
c72
c?3
c74
c75
c76
c78
c80
c8?
c84

65

Hole
No"

MNIS
MN9
uN12
MNl3
MN7
uN9
uNt0
MNIO
MNlO
MNlO
¡fN10
MNlO
MNTO
I'tNlo
l.lNl0
MNlO
MNIO
MNlO
uNs
MN5
lÍN5
MN5
MN5
uN5
I'fN 5
HN5
ÌfN5
uN5
MN5
MN5
MN5
MN5
MN5

Footage

ï.s?6
L247
1069
Is 35
1716
LZTA

940
960
980

1000
I0to
1020
10so
1040
1050
I060
10?o
1090
I 582
l6lO
1630
I6s0
I670
1680
1690
1700
1?to
L72A
I ?30
I?50
l7 70
1790
I805



CHEMICAL ANALYSES OF 1T{O SA}ÍPLES

FROM DRTLL HOLE MN12

APPEI.IDTX rI

Sanple
Number

si0

Alzos

Fu2o3

FeO

!fg0

Ca0

Naro

Kzo

Heo

co¿

Tio2

Peos

lrNo

s

101A,L

c12

39"95

12.I0

r.55

lI. gg

6.30

8.09

2.32

I,r5
3.22

12.4I

o. 75

0 .14

o.24

66

cI3

44,50

12,61

I "go

10,94

8"50

6"19

2.06

o,4g

5,12

?.05

0 ,36

0.13

0.15

100.09 gg.gg



APPENDTX III

CHEMICAL ANALYSES OF SAMPLES FROM DR.II.É HOT,E MNs

Sample
Nr¡mbe r

sí02

AI203

Fe ^0¿3
Fe0

Mgo

Ca0

Na20

Kzo

Hzo

coz

Îi02

Pzo s

Mn0

s

TOTAL
1,lT.f^

c62

49 .40

13,98

2.89

9.92

7.?3

10. 5l

I.63

0.80

L.74

o.1g

0,52

0.22

0 .19

0.03

99. ?5

c64

5L.25

13.91

2.7 5

10.65

7.9 5

2,50

o.22

4.r3

3.94

0.02

1.04

a.26

4.24

1,os

99"36

c66

5I.95

13,98

2 "71
11.1?

6.13

4, 63

0.39

3.45

3,2?

0 .02

I.OI
0.26

0,34

1.25

gg"g3

c68

34.05

l.3.22

0.89

LI ,21

5.33

I0"85

l. gr

2.7 5

3.16

15.17

0"71

0.20

o.32

0 .41

gg,8g

c70

53.40

L4.?2

2.09

9,20

6.79

6,3 6

4.40

0 .38

1.82

0.08

0.4L

0.13

o.24

Loo "00

c7I

54.05

L4.32

1.85

8.48

6.85

?,56

4.28

0.38

I .43

0.10

0.31

0.17

o"2l

99.99

c73

3r"20

I7.63

7.45

22.69

7.80

1"05

o.47

1.95

7.78

0"38

0 "41

0.32

o,18

1.34

99.97
ør{



APPENDTX lrr (Conttd)

CTTEMTCAL ANAIYSSS QF SAUPLES FROM DRILL HOLE }INs

Sample
Number

si02

AI20 
3

F*zos

Fe0

Mgo

Ca0

Naro

Keo

Heo

CO,

Ti0
2

tro 
u

Mn0

s

TOlAL
lr,'r.i¿

c74

45.55

L2.52

3,98

12.56

lI .40

2.75

1.05

1.09

5.08

0.35

o.24

0 .29

4.40

99.O6

c?s

48.40

14,93

2.LL

7.69

9.53

10.5?

3.13

0 .29

r.41

o .20

0.98

0,19

0.Ig

0,20

99.60

c76

49.90

14.70

2.0 6

7.08

9.53

10.18

3.14

0,28

1. 60

0 .Ig
0.55

0.17

0.18

0.19

99.65

c78

48. I5

15.59

2.01

6.92

9.69

g.g6

3..40

o"59

2.IO

o.Ig

0,59

0 "15

0,19

0.07

99.61

c80

47.10

15.06

2.7L

6.68

7.82

12.32

3"58

r .26

l. 95

2.00

0.54

0.15

0 .Ig
0 .25

99.84

c82

53.65

L6.g2

3.38

5.28

4. ?0

7 "23
5. ?0

o.6l
1" 48

o.20

0.56

0.20

0.I9

0.03

100.0L

c84

52.50

13. 92

r.4l
11.96

6.03

4,93

4.32

0.49

2,22

o.3l
0"69

0.r5

o ,I8
o.72

99 .47
øìo



APPENDTX TV

CHEMTCÂL ANAIYSES OF SAI'fPLES rROM DRITL HOLE MNIO

Sample
Number

S i0g

41203

Fe2O3

Fe0

Meo

Ca0

Naro

Kzo

Heo

co¿

Ti02

Pzos

Mn0

s

TOTAL
]tÙr.1â

c43

49"30

I4"I6
r,g6

L2.20

6"90

8"06

3"46

a,42

1.65

0.14

0'?9

0 "I5
0,26

0"09

99,53

c45

52.90

14"23

2.27

I "92

5.35

6.50

4.7L

0.37

1.65

0.21

0.46

o.Ì2

0.rg

0.01

98.99

ç47

49,90

13,34

2. 6g

11 .13

6,05

8,50

3. 75

4.47

1.93

0 .21

o.81

o "18

o .26

99.21

c49

48, 60

L4.L2

3.21

9.48

6. 63

I0.62

3.30

0.48

1,5g

0.53

0.33

0 ,09

0 .23

9g,21

c50

50 .90

13.96

2.93

8.29

7.75

9.13

3.47

0"59

L,64

0.39

0 .26

0,09

o,2l

99,60

csI

38.50

14.9I

6. B6

l5 .00

10.50

I.07

I. 6g

1" 31

6.O?

2.95

0,55

o"l5

0.36.

c54

45.7 5

1I.69

1.89

6.52

7.28

11.38

I .16

1.36

4.35

8 "24
0.26

0,08

0.14

cs5

49.35

11. gg

2.53

6.52

9.60

11.56

3.0 5

o .43

2.0L

2,56

0,23

0.o9

o .21

100,03

cs6

48.40

13 "26
2,91

6. gg

9.35

10,68

3.20

0"61

2.0?

2.06

0 .26

o.Ì2

0,17

c58

55.20

13 .26

2.I2
g .10

3.45

5 "18

3, ?l

0. B3

2"98

3.17

0.63

0 "13

0.15

Or
(o

99.91 1O0,09 99"87 9g,gL


