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Abstract

The Izok Lake de posit, lo cated in the Slave craton within the Kitikmeot re gion of Nunavut, near the North west Ter ri to ries
bor der, is a bi modal-fel sic, Zn-Cu-Pb-Ag, volcanogenic mas sive-sul phide (VMS) de posit. It is con sid ered to be one of the
most po ten tially eco nom i cal, un de vel oped de pos its in North Amer ica. Its polymetallic min er al iza tion oc curs mainly in fel -
sic vol ca nic and volcaniclastic units. The units un der ly ing the min er al ized zones are char ac ter ized by a higher abun dance of
seri cite and chlorite than the over ly ing units. Durchbewegung tex tures, char ac ter is tic of sul phide mo bi li za tion dur ing de -
for ma tion, oc cur at the top of the mas sive-sul phide lenses. The durchbewegung tex ture, in as so ci a tion with fo li a tion in ten -
sity, is in dic a tive of de for ma tion that was con cen trated in the sul phide units, which are less com pe tent than the sur round ing
vol ca nic units. This has im por tant im pli ca tions on the un der stand ing of the Izok Lake de posit, in so far as es tab lish ing po ten -
tial ge netic links be tween al ter ation and min er al iza tion and de ter min ing the in flu ence of de for ma tion on the min er al iza tion.

Introduction

The Izok Lake de posit in north west ern Nunavut has an in -
di cated re source of 13 mil lion tonnes (Mt) with 13.3% Zn,
2.4% Cu, 1.4% Pb and 73 g/t Ag and an in ferred re source of
1.2 Mt with 10.5% Zn, 1.5% Cu, 1.3% Pb and 73 g/t Ag
(MMG Lim ited, 2022). Based on the early de tailed de scrip -
tion of Money and Heslop (1976), the de posit can be clas si -
fied as a bi modal-fel sic, volcanogenic mas sive sul phide
(VMS; e.g., Frank lin et al., 2005; Gal ley et al., 2007) and is
one of the larg est un de vel oped de pos its in North Amer ica
for its Zn-Cu re sources as well as for its po ten tial by prod -
ucts. The Izok Lake de posit (lat. 69°39’N, long. 112°49’W) 
is lo cated in the Kitikmeot re gion of Nunavut, ap prox i -
mately 250 km south east from the com mu nity of
Kugluktuk, 30 km east of the North west Ter ri to ries (NT)
bor der and 350 km north of Yel low knife. The Izok Lake de -
posit is among a lin ear con tin uum of VMS de pos its in the
north ern Slave craton, which also in cludes the High Lake,

High Lake East, Hood and Gondor VMS deposits (Fig -
ure 1).

Dis cov ered in 1974 by Texasgulf Inc., the ex plo ra tion
rights to the Izok Lake site have been owned by MMG Re -
sources Inc. (MMG) since 2009, al though ex plo ra tion
work ceased in 2015. During the sum mer of 2022, the Can -
ada-Nunavut Geoscience Of fice (CNGO) in col lab o ra tion
with the North west Ter ri to ries Geo log i cal Sur vey (NTGS)
and Université du Qué bec à Montréal (UQAM) com pleted
ad di tional work to better un der stand the geo log i cal set ting
of the area. Such work will also in crease the knowl edge of
the metallogeny of the area and serve as a guide for fu ture
ex plo ra tion within the Slave craton.

Given the in creas ing im por tance of crit i cal and stra te gic
min er als (Nat u ral Re sources Can ada, 2023), re mote de pos -
its, once not ame na ble to prof it able min ing be cause of a
lack of in fra struc ture, may rep re sent at trac tive tar gets in the 
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near fu ture. Ad di tion ally, the cur rent in ter est in the Izok
lake (un of fi cial geographic name5) area stems from pre vi -
ously es tab lished re source es ti mates from nu mer ous prox i -
mal min eral oc cur rences. A better def i ni tion of the geo log i -
cal and met al lo gen ic con texts for the Izok Lake VMS
de posit is there fore war ranted. This pro ject in volves de -
tailed log ging of core from drillholes that in ter sect the Izok
Lake min er al ized zones and re leas ing in for ma tion that,
prior to this study, had not been avail able pub licly. The pur -
pose of this pa per is to de scribe the mas sive-sul phide lenses 
at the Izok Lake de posit and to contextualize the de posit

with the na ture and al ter ation of its hostrocks. In a com ple -
men tary study, Lebeau et al. (2025) doc u ment regional
char ac ter is tics of the area, including regional drill core and
transect mapping descriptions.

Geological context

The study site is lo cated within the Point Lake greenstone
belt, also known as the Izok Lake belt. The Point Lake
green stone belt is a sub di vi sion of the Yel low knife
Super group of the Slave craton (Fig ures 1, 2; Bostock,
1980; Padgham and Fyson, 1992; Mor ri son, 2004; Bleeker
and Hall, 2007; Paulen et al., 2013). The Izok Lake de posit
is hosted within the Point Lake For ma tion, which is
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5Lat i tude 65°38’ N and lon gi tude 112°48’ W

Fig ure 1: Sim pli fied ge ol ogy of the Slave craton, show ing Izok Lake de posit lo ca tion, north west ern Nunavut
and north east ern North west Ter ri to ries (mod i fied af ter Stubley and Irwin, 2019). Red out lined area shows the
area of Fig ure 2. All co-or di nates are in UTM Zone 12, NAD 83. Ab bre vi a tions: interm, in ter me di ate; VMS,
volcanogenic mas sive sul phide.
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Fig ure 2: Ge ol ogy of Izok lake area (mod i fied af ter Stubley and Irwin, 2019). The area of Fig ure 3 is out lined in red. All co-or di nates are in UTM Zone 12, NAD 83. Ab bre vi a tion: VMS, volcano -
genic mas sive sul phide.



dominated by apha ni tic or por phy ritic rhyolitic flows, with
pla gio clase and mi nor quartz.

The Izok Lake de posit con sists of five main sul phide lenses
(West Cen tral, East Cen tral, North, North west and
Inukshuk zones) and is hosted near the top of a thick se -
quence of fel sic volcaniclastic rocks (Fig ure 3). The over -
ly ing units in clude fel sic vol ca nic and volcaniclastic rocks
but also, in lesser abun dance, andesitic and ba saltic vol ca -
nic rocks and turbidites (Mor ri son, 2004). Mortensen et al.
(1988) and Gebert (1995) dated rhy o lite from the area and
ob tained Neoarchean ages of 2623 ±20 Ma and 2680 +7/-3 Ma, 
re spec tively. Lebeau et al. (2025) also col lected sam ples of
rhy o lite for geo chron ol ogi cal anal y ses to es tab lish re gional 
cor re la tions along the Point Lake greenstone belt.

The fel sic units are cross cut by in ter me di ate and gabbroic
dykes, in ter preted as feeder dykes. The Point Lake green -
stone belt is also cross cut by late, syn- to post volcanic,
granitoid rocks (2.68 and 2.58 Ga; Da vis et al., 1994) and
the north-north west-trending Pro tero zoic Mac ken zie
gabbroic (diabase) dykes (Bostock, 1980; Bleeker et al.,
1999; Mor ri son, 2004).

The study area has a com plex struc tural, meta mor phic and
hy dro ther mal his tory. The vol ca nic rocks and granitoid
base ment com plex are thought to have un der gone three
phases of de for ma tion (Glover, un pub lished re port, 1992,
as cited in Mor ri son, 2004). The first phase is ex pressed as a 
stratigraphically par al lel pen e tra tive pla nar fab ric, the sec -
ond phase is a weak crenulation and min eral lineation, ob -
served in the north ern por tion of the Izok lake area, and the
third phase con sists of a net change in the ori en ta tion of the
fo li a tion, thereby cre at ing the Izok lake antiform. In terms
of meta mor phism, the north ern and central sec tors of the
Izok lake area ex hibit an up per am phi bo lite meta mor phic
fa cies (with the oc cur rence of sillimanite in fresh rocks)
and the south ern sec tor has a weaker greenschist gra di ent
(Thomas, 1978; Bostock, 1980; J. Getsinger, un pub lished
data, 1993, as cited in Mor ri son, 2004; Mor ri son and
Balint, 1993). This high de gree of meta mor phism re sulted
in porphyroblastic tex tures within the units, with min er als
such as sillimanite in the vol ca nic units, gahnite near the
sul phide zones and gar net in the in ter me di ate zones (Mor ri -
son, 2004). A re gional meta mor phism with a tem per a ture
of ~700 °C and pres sure of 0.25 gigapascals is in ter preted
from geo ther mo barometric stud ies on the anthophyllite-
cor di er ite-spinel-co run dum as sem blage in un al tered rocks
and the tex tural anal y sis of key meta mor phosed sam ples
(J. Getsinger, un pub lished data, 1993, as cited in Mor ri son,
2004). This is also con sis tent with hornfels pyroxene meta -
mor phic fa cies doc u mented by pre vi ous work ers (Relf,
1992; J. Getsinger, un pub lished data, 1993, as cited in Mor -
ri son, 2004). At the study site, wide spread hy dro ther mal al -
ter ation con sists of min er als such as white mica, bi o tite,
chlorite and quartz (i.e., sili ci fi ca tion), that are all over -

printed by sub se quent meta mor phism on units prox i mal to
min er al ized zones (Money and Heslop, 1976; Thomas,
1978; Mor ri son, 2004).

Methodology

The se lec tion of drillholes for anal y sis in this study was
based on pre vi ous drillcore de scrip tions by MMG (un pub -
lished data, 2009–2015) and S.J. Piercey (un pub lished re -
ports, 2011, 2013). The first step was to choose drillholes
that in ter sected the min er al ized zones. Of those drillholes,
those that in ter sected with fa vour able geochemically dis -
tinct rhy o lite types were cho sen. Bailey and Stubley (2013)
had clas si fied core sam ples from the Izok Lake de posit
drill holes into rhy o lite types (e.g., R1, R2, R3, etc.), rep re -
sent ing groups of rhyolites that are geochemically dis tin -
guish able by their Al2O3/TiO2 and Zr/Nb ra tios. Based on
these cri te ria, three drill holes were se lected: HEN-093
(North west zone, 3 cm di am e ter core), HEN-228 (Cen tral
East zone, 5 cm di am e ter core) and HEN-317 (Northwest
zone, 5 cm diameter core).

At the Izok Lake core shack, boxes of drillcore were re -
moved from stor age and laid out se quen tially to an a lyze the
geo log i cal suc ces sions in ter sected by drill ing. An in di ca -
tion at each metre was marked to fa cil i tate the log ging pro -
cess. In ad di tion to rock unit and con tact de scrip tions, the
in ten sity and style of de for ma tion and chlorite and seri cite
al ter ation were doc u mented with re spect to drillhole depth.
Fi nally, pho to graphs were taken to doc u ment the na ture of
all rock units. Sam ples of core were se lected for geo chem i -
cal and/or petrographic analyses.

Results

Drillhole observations

Drillhole HEN-093

Lo cated in the North west zone, drillhole HEN-093 has a to -
tal depth of 113.69 m from sur face and a ver ti cal plunge
(Fig ures 3, 4). At the top of the hole is an in ter me di ate, rel a -
tively ho mo ge neous dacitic unit rich in bi o tite (30%; Fig -
ure 5a). This unit is lo cally rhyolitic and grades into a
sillimanite-bear ing rhy o lite at 39 m downhole (Fig ure 5b).
This rhy o lite grad u ally grades into a pseudoclastic/patchy
chlorite rhy o lite with sul phide string ers com pris ing up to
7% of the rock, which then grades into a semimassive-sul -
phide lens (at 50 m downhole) to a mas sive-sul phide lens at
59 m, with sphalerite as the dom i nant sul phide min eral. The 
rhy o lite host ing the min er al iza tion is vari ably chloritized
and si lici fied. Far ther downhole (~76 m), stratigraphically
be low the mas sive-sul phide zone, is a fo li ated and serici -
tized rhy o lite (Fig ure 5c) that lo cally has a pseudoclastic/
patchy chlorite texture (Figure 5d).

26 Can ada-Nunavut Geoscience Of fice



S
u

m
 m

a
ry o

f A
c
 tiv

 i tie
s
 2

0
2

4
2

7

Fig ure 3: De tailed ge ol ogy of the Izok lake area showcasing the di ver sity of the fel sic vol ca nic units (mod i fied af ter Bailey and Stubley, 2013). The small black boxes rep re sent the lo ca tion of
the col lars of the drillholes stud ied. The drillholes are all ver ti cally dip ping. Place names with the ge neric in lower case are un of fi cial. All co-or di nates are in UTM Zone 12, NAD 83.



Drillhole HEN-228

Drillhole HEN-228, in the Cen tral East zone, has a to tal
depth of 123 m from sur face and a ver ti cal plunge (Fig -
ures 3, 6). The top of the hole is de fined by al ter nat ing
chlorite-al tered rhyolitic and dacitic het er o ge neous vol ca -
nic and volcaniclastic units, which were in truded by a leu -
co granite (Fig ure 7a). Con cen tric centi metre-scale por -
phyroblasts, which con sist of a white mica or an da lu site
core with white pla gioclase and chlorite rims, lo cally oc -
cupy 10% of the rhy o lite (Fig ure 7b). The pseudoclastic/
patchy chlorite tex ture is pres ent around 30 m downhole in
a fel sic vol ca nic unit (Fig ure 7c). At 68 m downhole, the se -
quence con tin ues with mas sive- and semimassive-sul phide 
min er al ized zones in a fel sic host. These sul phide lenses are 
lo cated stra ti graphically above a ho mo ge neous, strongly
seri cite-al tered and leached rhyolitic flow (Figure 7d).

Drillhole HEN-317

Lo cated in the North west zone, drillhole HEN-317 is ver ti -
cal and has a to tal depth of 101 m from sur face (Fig ures 3,

8). The top of the hole con tains an in ter me di ate tuff that al -
ter nates on a metre scale with a rhy o lite ex hib it ing a range
brec cia, fine-bed ding and tuffa ceous tex tures (Fig ure 9a,
b). Downhole, at 36 m, the rocks tran si tion to a thick ~40 m
mas sive-sul phide zone in ter rupted by less si lici fied and
seri cite-al tered rhy o lite zones up to 5 m thick at 40 and
50 m. This rhy o lite is strongly fo li ated and lo cally has the
pseudoclastic/patchy chlorite tex ture. Stratigraphically be -
low the mas sive-sul phide min er al iza tion, at 76 m down -
hole, there is a het er o ge neous white rhy o lite with a strong
fo li a tion that is lo cally mylonitic (Fig ure 9c) and grad u ally
grades into a ho mo ge neous rhy o lite with the typical pseu -
do clastic/patchy chlorite texture (Figure 9d).

Mineralization

Min er al iza tion at the Izok Lake de posit con sists mainly of
py rite, sphalerite, chal co py rite, pyrrhotite and ga lena in
vari able quan ti ties within the mas sive- to semimassive-sul -
phide lenses or as dis sem i nated string ers, veinlets and
clots. A de tailed de scrip tion of the min er al ized zones ob -
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Fig ure 4: Sim pli fied geo log i cal log of drillhole HEN-093, lo cated in the North west (NW) zone of the
Izok Lake de posit (see Fig ure 3 for lo ca tion). In ten sity of fo li a tion and chlorite and seri cite al ter ation
are in di cated on a rel a tive scale. Depth in metres from sur face.



served in core from drillholes HEN-093, -228 and -317 is
given below.

Drillhole HEN-093

In drillhole HEN-093 core, min er al iza tion oc curs pri mar ily 
in semimassive form at 50 m downhole with grad ual con -
tacts in a si lici fied and seri cite-al tered hang ing wall rhy o -
lite. The min er al iza tion oc curs as 0.2 to 1 cm wide veinlets/
string ers of sphalerite, py rite and chal co py rite. Within this
unit, a mas sive-sul phide lens, ~30 cm thick, con sists
mainly of centi metre-sized crys tals of red dish sphalerite
(60%), in ter sti tial black ga lena (20%) and disseminated
chal co py rite (10%).

At 58 m downhole, chal co py rite veinlets ap pear in the rhy -
o lite, which grade downhole into mas sive-sul phide lenses.
These veinlets and lenses con tain red dish to pur ple, milli -
metre- to centi metre-sized, sphalerite crys tals with milli -
metre-sized subhedral py rite (Fig ure 10a). Chal co py rite is
pres ent in 0.3 cm wide stringer veinlets. In an ~10 cm thick
mas sive-sul phide lens, sphalerite makes up 70% and chal -

co py rite com prises 10% of the rock. The rhy o lite hostrock
is chlorite al tered and si lici fied. Sulphides are mod er ately
de formed in this drillhole and show some fo li a tion parallel
to the sulphide banding.

Drillhole HEN-228

The min er al ized zones in core from drillhole HEN-228 are
~15 m thick and con sist of al ter nat ing semimassive- and
mas sive-sul phide lenses in a rhy o lite or chloritic schist.
Min er al ized zones at the top of this core have semimassive-
sul phide lenses mainly com posed of subhedral py rite
(>75%), up to 1 cm in size, and ~1% chal co py rite. The sem -
i massive zones grade into mas sive-sul phide zones. The up -
per most mas sive-sul phide zone is marked by durchbewe -
gung tex ture, rep re sented by rounded clasts of quartz and
sphal er ite in a ma trix of sphalerite (60%) and py rite (40%).
At a depth of 70.5 m downhole, the min er al ized lens is
sphal er ite rich and grades into 15% ga lena, which is in ter -
sti tial be tween the coarse sphalerite (82%) and anhedral py -
rite grains (3%; Fig ure 10b). Along the base of the mas sive-
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Fig ure 5: Core from drillhole HEN-093, Izok Lake de posit: a) dark grey ho mo ge neous dacite; b) rhy o lite with in tes ti nal-tex tured white fi -
brous sillimanite; c) si lici fied rhy o lite with coarse-grained seri cite zones; d) rhy o lite with a pseudoclastic/patchy chlorite tex ture, pseudo -
clasts be ing elon gated patches of chlorite that have the ap pear ance of a clast.



sul phide lens, the min er al ized zone is over printed by a later
event of min er al iza tion of millimetre-scale euhedral pyrite
along fractures.

Be tween 72.2 and 79.4 m downhole, a rhy o lite-hosted semi -
massive-sul phide unit is char ac ter ized by dom i nant anhe -
dral py rite (40%). The up per con tact has a durchbewegung
tex ture with rounded rhy o lite clasts in a sul phide ma trix.
Chal co py rite com prises 1–2% of this in ter val. The host -
rock is a chlorite-sillimanite schist (protolith is likely rhy o -
lite) ex hib it ing lo cal par a sitic milli metre- to centi metre-
scale folds. These lay ers grade into rusty mas sive-sul phide

min er al iza tion with up to 55% py rite, 30% pyrrhotite and
10 to 15% chal co py rite.

Drillhole HEN-317

Drillhole HEN-317 core con tains four main min er al ized
zones with a to tal thick ness of ap prox i mately 40 m. Mas -
sive-sul phide min er al iza tion zones al ter nate be tween
sphalerite-rich and py rite-rich units, with chal co py rite oc -
cur ring mostly as string ers lo cated struc tur ally be low the
mas sive-sul phide lenses. Durchbewegung tex ture is com -
mon at the top of the min er al ized zones, and a mod er ate fo -
li a tion overprints all units.
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Fig ure 6: Sim pli fied geo log i cal log of drillhole HEN-228, located in the Cen tral East (E) zone of
the Izok Lake de posit (see Fig ure 3 for lo ca tion). In ten sity of fo li a tion and chlorite and seri cite
al ter ation are in di cated on a rel a tive scale. Depth in metres from sur face.



At a depth of 33 m downhole, a ~1 m thick mas sive-sul -
phide lens is hosted in a rhyolitic unit. The mas sive-sul -
phide min er al iza tion is com posed of py rite (60%), sphal -
erite (38%) and mag ne tite (2%) with string ers ad ja cent to
the lens. At the top of the lens, a durchbewegung tex ture is
pres ent, con sist ing of rounded to subrounded clasts of the
host rhy o lite in a sphalerite and py rite sul phide matrix (Fig -
ure 10c).

At a depth of 35.5 to 39.1 m downhole, a ~4 m thick mas -
sive-sul phide lens con sists of py rite (60%), sphalerite
(32%), chal co py rite (5%) and mag ne tite (2%). A durchbe -
we gung tex ture is again pres ent and there is a ma trix of
sphalerite, chal co py rite and mi nor subhedral py rite. Be low
the lens, at 39.1 m downhole, sul phide string ers (py rite >
sphalerite > chal co py rite) are pres ent in the host rhyolite.

At 46 to 50 m downhole, a third sul phide lens has an up per
con tact char ac ter ized by a durchbewegung tex ture. Here
this tex ture is com posed of rounded centi metre-scale clasts

of the rhyolitic hostrock in a ma trix of sphalerite, chal co py -
rite and pyrrhotite, in de creas ing or der of abun dance.
Sub he dral py rite is pres ent but is clearly not part of the ma -
trix. Un der the band of durchbewegung tex ture, at 46.5 m
down hole, the lens con sists of a sphalerite-rich ma trix with
mi nor chal co py rite, ga lena and pyrrhotite. Within the mas -
sive-sul phide lens, sec tions of 10-15 cm have a strong fo li -
a tion and lo cally show ev i dence of shear ing (e.g., C-S
fabrics; Fig ure 10e).

At a depth of 53.6 to 72.8 m downhole, a 19 m thick mas -
sive-sul phide lens is char ac ter ized by al ter nat ing py rite-
rich and sphalerite-rich zones. Ga lena and chal co py rite are
also pres ent in these in ter vals, rang ing from <1 to 10% of
the rock. In the sphalerite-rich zones, sphalerite oc curs as a
fine-grained ma trix where it is as so ci ated with py rite, and
also oc curs as milli metre-scale crys tals where it is as so ci -
ated with ga lena. In the al ter nat ing py rite-rich zones, the
rock is com posed of 90 to 95% of centi metre-scale, an -
hedral, mas sive py rite, and 5 to 10% chloritic rhy o lite. In
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Fig ure 7: Core from drillhole HEN-228, Izok Lake de posit: a) white leucogranite and dacitic tuff; b) porphyroblasts with a white mica core
and white feld spar and chlorite rims; c) pseudoclastic/patchy chlorite tex ture in a seri cite-al tered rhy o lite; d) seri cite-al tered, leached
rhyolite.



the up per most mas sive-sul phide lens, small par a sitic iso -
cli nal folds are ev i dent in the py rite-rich zones (Fig -
ure 10d). The base of the lens is more mas sively textured
with a strongly chlorite-altered matrix.

Lithology and alteration of the hostrocks

One com mon char ac ter is tic among drillholes HEN-093, -228
and -317 is that the min er al ized zones are found ex clu sively 
in rhyolitic units, and there are no in ter me di ate or mafic
units di rectly be low the sul phide zones. In ad di tion, de for -
ma tion fab rics are gen er ally of a higher in ten sity within the
min er al ized zones and along their con tacts with unminer -
alized zones. Some lo cal de for ma tion caused strong fo li a -
tion or par a sitic fold ing in the sul phide min er al iza tion (Fig -
ure 10d) and durchbewegung tex tures. How ever, this
phe nom e non is less ev i dent in drillhole HEN-093, where
there is no durchbewegung tex ture de vel oped.

Seri cite al ter ation is typ i cally well de vel oped be low the
min er al ized zones and is weak to al most non ex is tent above

the min er al ized zones. The same re la tion ship is noted with
chlorite alteration.

Discussion

An in ter est ing as pect of the Izok Lake VMS de posit is the
rel a tive tim ing of min er al iza tion with re spect to vol ca nism.
The al ter ation as sem blages typ i cally as so ci ated with hy -
dro ther mal ac tiv ity in VMS sys tems (i.e., chlorite al ter -
ation, seri cite al ter ation and sili ci fi ca tion) are over ly ing
and un der ly ing the min er al ized zones, al though chlorite
and seri cite are found in greater abun dance be neath the
min er al ized zones. This could sug gest that the mas sive-sul -
phide zones were emplaced syn- to postvolcanism, pos si -
bly re plac ing fel sic volcaniclastic units. This may also in di -
cate that the hy dro ther mal sys tem was still ac tive as the
hang ing wall units were emplaced, and that the min er al iza -
tion could re sult from an ex ha la tive synvolcanic pro cess.
As a re sult, hy dro ther mal al ter ation af fected the units
above and be low the min er al ized zones, but to a greater ex -
tent this al ter ation is ev i denced in the units that also host the 
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Fig ure 8: Sim pli fied geo log i cal log of drillhole HEN-317, lo cated in the North west (NW) zone of the Izok Lake 
de posit (see Fig ure 3 for lo ca tion). In ten sity of fo li a tion and chlorite and seri cite al ter ation are in di cated on a
rel a tive scale. Depth in metres from sur face.



hy dro ther mal vents (i.e., be low the sul phide lenses). The

sul phide string ers are mainly found in the rhyolitic units be -

low the min er al ized zones; sim i larly, the in ten sity of the

alteration indicates a younging direction in the volcanic

stratigraphy toward the top of the drillholes.

The de for ma tion in ten sity is an other as pect of par tic u lar in -

ter est, es pe cially in the mas sive-sul phide lenses. The fo li a -

tion is gen er ally stron ger on both sides of the mas sive-sul -

phide lens and de for ma tion gra di ents lo cally in crease

within the lenses them selves, which is a re sult of ma jor rhe -

o log i cal con trasts. The stron gest de for ma tion within the

min er al ized lenses is char ac ter ized by centi metre-scale

par a sitic folds and, most im por tantly, by durchbewegung

tex tures, which con sist of a ma trix of mas sive-sul phide

min er als with rounded to subrounded clasts of the hostrock. 

This tex ture is nor mally as so ci ated with sim ple shear ing

and/or remobilization of sulphide minerals (e.g., Marshall

and Gilligan, 1989).

Two mod els, pri mary and tec tonic, can ex plain the oc cur -
rence of durchbewegung tex tures. In a pri mary model,
synvolcanic de for ma tion and fault ing on the seafloor can
cause sul phide remobilization dur ing the em place ment of
the lenses, but this is dif fi cult to dem on strate in strongly de -
formed Archean de pos its such as those at Izok lake. In a
tec tonic model, durchbewegung tex ture can form by dif fer -
en tial strain par ti tion ing and, there fore, is un re lated to the
pri mary vol ca nic en vi ron ment. Be cause sul phide min er als
and seri cite- and chlorite-rich rocks are less com pe tent than 
the host vol ca nic rocks of the Izok Lake deposit, de for ma -
tion is there fore con cen trated in these less com pe tent por -
tions, which then be have as shear zones (Mar shall and
Gilligan, 1989; Lafrance et al., 2020). The spa tial re la tion -
ship be tween fo li a tion and durchbewegung tex ture sug -
gests that they have a com mon or i gin and that the lat ter is
the re sult of tec tonic deformation.

The hy dro ther mal al ter ation halo gen er ated by this de posit
is rel a tively large (be tween 1 and 2 km; Laakso et al.,
2015), prob a bly due to the high per me abil ity of the fel sic
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Fig ure 9: Core from drillhole HEN-317, Izok Lake de posit: a) brecciated rhy o lite; b) volcaniclastic rhy o lite lapilli tuff, finely bed ded and
strongly fo li ated; c) si lici fied rhy o lite with a mylonitic tex ture; d) pseudoclastic/patchy chlorite tex ture in a rhy o lite.



vol caniclastic rocks, which al lowed for per va sive fluid cir -
cu la tion. How ever, this per va sive hy dro ther mal al ter ation
masks the protoliths and pri mary fea tures, mak ing protolith 
identification dif fi cult in the field. Lithogeo chemi cal and
por ta ble X-ray flu o res cence (XRF) anal y ses would, there -
fore, prove to be an as set to help dif fer en ti ate units (Bailey

and Stubley, 2013; Lebeau et al., 2025) and are strongly
rec om mended for future prospecting and mapping in the
area.

Pre vi ously de scribed as pseudoclastic rhy o lite (S.J.
Piercey, un pub lished re port, 2013), the patchy chlorite tex -
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Fig ure 10: Min er al ized zones in core from the Izok Lake de posit: a) py rite- and sphalerite-rich semimassive- to mas sive-sul phide lenses
(drillhole HEN-093); b) py rite-rich mas sive-sulphides with a pseudo-durchbewegung tex ture and sphalerite-rich mas sive sulphides
(drillhole HEN-228); c) durchbewegung tex ture in mas sive sulphides (drillhole HEN-317); d) par a sitic folds in mas sive sulphides (drillhole
HEN-317); e) C-S fab ric and sub tle durchbewegung tex ture in mas sive sulphides (drillhole HEN-317); green high lights the host clast, red
and yel low high light the C-S fab ric.



ture in rhy o lite has an am big u ous or i gin. As de scribed
above (Fig ures 4d, 6c, 8d), this tex ture con sists of patchy-
look ing chlorite in a ma trix of a white min eral (seri cite and/
or al bite). One hy poth e sis is that this tex ture is volcani -
clastic, that is, the chlorite patches are for mer vol ca nic
clasts within a more fel sic ma trix. A sec ond in ter pre ta tion is 
that this tex ture is re lated to a net work of microfractures in a 
pre vi ously chloritized rock with sericitization and/or
albitization of the plagioclase con cen trated along the frac -
ture net work. Sub se quent de for ma tion would then have
flat tened the stockwork fab ric, gen er at ing the ob served
tex ture (Fig ure 11). Petrographic and geo chem i cal anal y -
ses would help unravel the origin of this particular texture.

Economic considerations

Con sid ered as one of the larg est un de vel oped Zn and Cu re -
sources in Can ada, the po ten tial eco nomic value of the Izok
Lake VMS de posit is ob vi ous given its re sources in Zn, Cu,
Pb and Ag and the ex pected grow ing de mand for these met -
als (Modor In tel li gence, 2022). In ad di tion, pre vi ous anal y -
ses have brought to light sig nif i cant con cen tra tions of cad -
mium (MMG Re sources Inc., un pub lished data, 2009–
2015) and gal lium (In dian and North ern Af fairs Can ada,
2006), which are com monly found in the struc ture of sphal -
erite (Schwartz, 2000). 

Conclusion

Drillcore from three bore holes was stud ied in de tail to doc -
u ment the re la tion ships be tween the min er al ized zones and
the host units of the Izok Lake de posit. The dom i nant rock
type in the area is vol ca nic and fel sic in com po si tion, pre -
sent ing vari able chlorite and seri cite al ter ation in ten sity
and style, and intensity of deformation.

Hy dro ther mal al ter ation is pres ent above and be low the
min er al ized zones, al though it is stron ger in the un der ly ing
units. This sug gests that min er al iza tion was ei ther formed
as a sub-seafloor re place ment, or that the hy dro ther mal sys -
tem was still ac tive at the time of hang ing wall em place -
ment. In both cases, al though spec u la tive, hy dro ther mal ac -
tiv ity in the hang ing wall of the known sul phide lenses may
sug gest the pos si ble pres ence of sul phide zones higher up
in the stra tig ra phy. The pres ence of well-de vel oped tec -

tonic fo li a tion within and around the min er al ized zones, as
well as the oc cur rence of the durchbewegung tex ture in the
mas sive-sul phide lenses, dem on strates that strain was con -
cen trated in the less com pe tent units (i.e., massive-sulphide 
and chlorite-sericite zones).
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