VOLCANIC-HOSTED MASSIVE SULPHIDE DEPOSITS - VMS




VOLCANOGENIC MASSIVE SULPHIDES

© VMS Deposits are divided either:

)

A. On the Basis of Ore Composition - Two Types...
1) Cu-Zn Group ii) Zn-Pb-Cu Polymetallic Group or

B. On the Basis of Environment of Formation - Three Types ...
1) Cyprus (Cu-Zn) i) Ku‘ko (Zn-Pb-Cu) Iit) Besshi (Cu-Zn)
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VOLCANIC-HOSTED DEPOSITS

Tube Worms: abundant
life forms, based on
chemosynthesis,

_ proliferate around black
smokers:’ 2



VOLCANOGENIC MASSIVE SULPHIDES

'C’KGRbUW
e,

A major source of copper, zinc, lead, silver & gold,;
by-products include cadmium, tin, antimony.

Island-arc, back-arc and oceanic ridge settings

ot fluids (hydrothermal) leach metals from
sub-seafloor rocks, the fluids migrate into fault
- systems where they flow upwards and are
3 _'y'ented.onto the sea floor and the metals
are ! eposited on or immediately below the sea

5’-& of two distinct parts:

Stockwork Zone Iocated in

' ‘., ' +/-spha|er|te +/- galena; pOSSIb|y Au, Ag :

m- NOTE: The massive sulphides are often deposited in Mle areas; faull’nd,dnd R

slumping result in foto: G. Sigfasson
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VOLCANOGENIC MASSIVE SULPHIDES

Alteration
Minerals
And
Metals

Hydrothermal
Fluids

VMS deposits are chardcterized by
alteration patterns around the

deposits that can he mapped out.
lprospectors




CHARACTERISTICS OF AN IDEALIZED VOLCANOGENIC
MASSIVE SULPHIDE DEPOSIT

MASSIVE SULPHIDE LENS
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Cyprus Kuroko Besshi
SETTING:

Mafic volcanics (pillow lava) Thick mixed volcanic In clastic rocks in

in rift/spreading (ophiolites) and sedimentary rifted basins &

settings; felsic rocks rare. sequences in island- oceanic regimes (pelites &
arc settings; spatially turbidites) associated with
associated with felsic mafic volcanic & intrusive
volcanics. rocks.

At the bottom of VMS-producing systems are subvolcanic intrusions that act as

a heat source to drive the hydrothermal fluids.
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VMS Deposits (cont’d)

Cyprus Kuroko Besshi
MINERALOGY:
Massive pyrite, chalcopyrite Polymetallic chalcopyrite, Pyrite or pyrrhotite,
sphalerite, +/- Au; sphalerite, galena +/-Au, chalcopyrite,
Stockwork pyrite & +/- Ag; stockwork pyrite- +/- cobalt
chalcopyrite chalcopyrite
ALTERATION:
Black chlorite & quartz in Black chlorite & quartz in Poorly preserved;
stockwork; sericite & silica stockwork; sericite & silica chlorite and silica
around sulphides lenses around sulphide lenses
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VMS DEPOSITS (cont’d)

DISTRIBUTION:

Newfoundland

Ophiolite (rift) sequences: Island-arc felsic volcanics: Mafic clastic

York Hbr, Tilt Cove, Betts Buchans, Ming, Lochinvar sequences:

Cove, Little Bay, Whalesback, Oil Islands, Duck Pond, Great Burnt Lake,

Skidder Victoria Mine South Pond
Labrador

Hunt River and Florence Lake greenstone belts, southern Nain Province; Petscapiskau

Group, Churchill Province; high grade greenstones in northern Nain & Churchill

provinces; Proterozoic Letitia Lake & Blueberry Lake groups ?

SIZE:
<1 mt to 9 mt of 1-12% Cu, <1l mtto >16 mt up to <1l mt at 2-3% Cu
1-4% Zn 15% Zn, 8% PDb,1.5% Cu,

Au, Ag
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VMS DEPOSITS (cont'd) Hirmber | = R L
Zone ' DlSt"buuon Of
A VMS Deposits in
- Newfoundland

Dunnage 100 km

> . Avalon
gL -~ Zone

Approximately
- 30 Deposits




'VMS DEPOSITS (cont’d)

Volcanic/
epiclastic rocks

St ,lnlhuin‘ % - Ophiolite

e o0 'Depos:its >200,000 t
(production and/or
reserves)

CENTRAL
1112.13.40 MOBILE BELT

/\

AVALON
ZONE

M
St. John's
45 :
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VMS DEPOSITS (cont’d) — GEOLOGICAL MAP OF LABRADOR

UNGAVA BAY
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VMS DEPOSITS (cont’d)

Distribution of Volcanic
i rocks in Labrador that
Ocean may host VMS Deposits.
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g 1 - Archean Hunt River and Florence
. Lake belts, Nain Province

2 - Petscapiskau Group,Churchill
Province

3 - High-grade Metavolcanic Rocks in

o h supracrustals,Nain Province

; 4 - Proterozoic Letitia Lake

: Group,Central Mineral Belt

5 - Proterozoic Blueberry Lake

Group, Central Mineral Be m
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VMS DEPOSITS (cont’d)
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LABRADOR

Some base metal
occurrences in
central-eastern Labrador.

Triangles - Pyrite
Circles - Cu

Squares - Cu-Hi Showings

X -Intrusive Rocks

INTRUSION

Heavy Stipple - Greenstone Beits

LAKE

Light Stipple - Gneiss

NARP




VMS DEPOSITS (cont’d)

PROSPECTING METHODS:

Geological
Felsic volcanic rocks and pillow lava are good indicators;
Kuroko-type is characterized by felsic volcanics; Cyprus-type
by pillow lava; Besshi-type by mafic-dominated clastic
sedimentary rocks; a variety of volcanic rocks is good. Faulting,
especially cross-faulting, and structural complexity; boulder
tracing; gossans, if pyrite-rich.

Alteration Chloritization, sericitization and some silicification; chloritized
felsic volcanics are better than chloritized mafics; disseminated

sulphides in altered rock; barite.

Geophysical EM (except sphalerite-rich bodies), IP, Mag surveys

Geochemical Copper, zinc, lead and barite anomalies in stream and lake

sediments, soil and tills. n

prospectors
resource room



prospectors
resource room













VMS DEPOSITS (cont’d)

Felsic Breccia, Victoria Lake Supergroup
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Quartz-Crystal Tuff, Jacks Pond, Tulks Hill Volcanics

Victoria Lake Supergrou VMS DEPOSITS (cont’d)
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Silicified Breccia, Colchester Mine, Lushs Bight Group




VMS DEPOSITS (cont’d)
Hydrothermal Crackle Breccia, Boundary Deposit
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VMS DEPOSITS (cont’d)

Gossan
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VMS DEPOSITS (cont’d)
Bedded Sulphides, Nickey’s Nose, Lushs Bight Group
B L el s RS \.(2 ?‘-"a-cgﬁx%é\m
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VMS DEPOSITS (cont’d)




VMS DEPOSITS (cont’d)

Daniel’s Pond
4.21 Mt @ 4.03% Zn,1.8% Pb, 0.37% Cu, 82.2 g/t Ag, 0.439/t Au
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VMS DEPOSITS (cont’d)

Victoria Mine
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Duck Pond Deposit VMS DEPOSITS (cont’d)
4.1 Mt @ 5.7% Zn, 3.3% Cu, 1.1% Pb, 59.3g/t Ag, 0.86g/t Au
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VMS DEPOSITS (cont’d)

Boundary Deposit (Part of Duck Pond Mine)
0.5 Mt @ 3.5% Zn, 3.5% Cu, 0.5% Phb, 22.8g/t Ag

Bedded and Graded Cu-Zn Ore




VMS DEPOS{TS ("cbm‘d)‘“%w e
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Zn-Cu-Pb Massive
Sulphides,
Boomerang Deposit
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VMS DEPOSITS (cont’d)

Pyrite-Cpy-Quartz Stockwork, Duck Pond Deposit
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VMS DEPOSITS (cont’d)

Black Chlorite-Chalcopyrite, Little Bay Mine
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amtnouelir . B oOGERN ORISR e
arbonate-Sericite-Silica Alteration, Victoria Mine







S DEPOSITS (cont’d)

Transported Ore,
Boundary Deposit




