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Geological boundaries locally based on unpublished data obtained from
Messina Mineral Incorporated (South Tulks Project)

Distribution of units and position of geological boundaries in part inferred from
geophysical data (Oneschuk et al., 2001, 2002)

Mean magnetic declination 2005, 21°35’W, decreasing 10.3’ annually
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(Ordovician and older rocks are generally foliated and metamorphosed,
as are parts of the Silurian and Devonian sequences).

QUATERNARY

Q

C

SILURIAN

STma

SLHe

SLHf

Spgd

ORDOVICIAN

OsBtg

OLBq

OLBg

OLBk

OLBgt

Glacial and glaciofluvial deposits; sand, gravel, boulder clay, fill.

CARBONIFEROUS

SHANADITHIT FORMATION: mainly poorly indurated red and grey sandstone and
conglomerate, minor limestone and siltstone.

NOTRE DAME/DASHWOODS SUBZONES

SPRINGDALE GROUP (circa 429 Ma)

Beige to pink to grey, flow-banded rhyolite and rhyolite breccia.

Beige to grey, felsic laharic breccia.

TOPSAILS INTRUSIVE SUITE (circa 429 Ma)

Biotite subsolvus granite.

Biotite-amphibole subsolvus granite.

Biotite-amphibole hypersolvus granite.

Amphibole-biotite hypersolvus granite.

Arfvedsonite-aegirine hypersolvus granite.

Pink to red, medium- to coarse-grained, equigranular, arfvedsonitetaegirine
hypersolvus granite. May include minor unit STm, in large part peralkaline.

White to pink, medium- to coarse-grained, biotite-amphibole subsolvus granite.
Contains pink, fine- to medium-grained granite with pegmatitic patches near margins.

Agmatite of mafic to ultramafic blocks in a granitic to granodioritic matrix. Blocks may
be Ordovician, matrix may be as young as unit STm.

LAKE OF THE HILLS INTRUSIVE SUITE (circa 430 Ma)

Subunits SLHa to SLHf are all slightly to moderately foliated, are considered to be
of similar age, and include alkaline to peraluminous phases, probably some are
equivalent to Topsails Intrusive Suite (ST) phases.

Pink to red, medium- to coarse-grained, equigranular, arfvedsonitetaegirine
hypersolvus granite. May include some subunits SLHb and SLHc.

Pink to red, medium- io coarse-grained, biotite-amphibole subsolvus granite.

Pink, fine- to medijum-grained, biotite hypersolvus granite.

White to pink, biotite-amphibole, subsolvus granite to granodiorite.

White to pink medium-grained, biotite-muscovite, subsolvus granite.

Leucocratic, white to pink, fine- to medijum-grained, muscovitetgarnet, subsolvus
granite.

PUDDLE POND COMPLEX (circa 431 Ma)

Complex includes Main Gut and related intrusions.

Unfoliated to foliated, medium- to coarse-grained, orange to white biotite-hornblende
tonalite to biotite granite. Biotite is often replaced by chlorite. Contains locally
megacrysts of K-feldspar.

Foliated to unfoliated, dark grey to green, mainly medium- to coarse-grained, partly
amphibolitized equigranular to plagioclase-phyric hornblende diorite, gabbro, or
diabase. Gabbro locally contains layers of pyroxenite and pegmatitic pods. Cut by
pink felsic dykes of the Lake of the Hills Intrusive Suite (SLH). Mafic rocks commonly
have mixed arc to non-arc-like compositions.

RAINY LAKE COMPLEX (circa 436 Ma)

Mainly massive, fine- to coarse-grained, compositionally arc-like, calc-alkaline
hornblende (tclinopyroxense) gabbro, diorite and quariz diorite, and amphibole-biotite
granodiorite. Complex includes Boogie Lake and related intrusions.

SOUTHWEST BROOK COMPLEX (circa 461 Ma)

Foliated, white and pink, K-feldspar porphyritic to equigranular, medium- to
coarse-grained, hornblende-biotite granodiorite.

PORTAGE LAKE GABBRO. Foliated to unfoliated, medium- to coarse-grained two
feldspar porphyritic hornblende monzogabbro to monzonite. Characteristically
contains abundant lath shaped, feldspar phenocrysts with variable degrees of
haematization and epidote alteration.

Generally well foliated, white, medium- to coarse-grained, mainly biotite- and/or
hornblende-bearing, tonalite and/or granodiorite. Includes minor quartz-diorite.
Commonly contains abundant mafic enclaves or schollen of diorite, amphibolite, and
hornblendite. Mafic enclaves or schollen are locally so abundant that the rock
appears agmalitic. The mafic enclaves/schollen in part probably represent relict
co-mingling structures largely destroyed by continuous veining by tonalite. Commonly
displays epidote alteration; locally include crosscutting pink muscovite-bearing aplite,
granite, and pegmatite dykes of the Lake of the Hills suite (SLH) and gabbro or diorite
of the Puddle Pond Complex (SPmi).

Generally well foliated, grey, fine- to medium-grained, biotite-bearing, hornblende
diorite, hornblende gabbro, amphibolite, and rare hornblendite; locally contains
abundant tonalite dykes and veins (OSBtg).

LEWASEECHJEECH BROOK COMPLEX (circa 462 Ma)

Massive to slightly foliated, beige, quartz-eye porphyritic biotite-hornblende tonalite to
granodiorite.

Foliated, buff, equigranular hornblende-biotite granodiorite.

Foliated, white and pink, K-feldspar porphyritic hornblende-biotite granodiorite.

Foliated, white, equigranular biotite-hornblende granodiorite to tonalite.

LOWER-MIDDLE ORDOVICIAN

OHB

OHRmMv;

OHRmMv;

RED INDIAN LAKE GROUP (Arenig—Llanvirn)

HEALY BAY FORMATION (Llanvirn): mainly light grey to white, ash to quariz crystal
tuff, minor rhyolite, volcanogenic sandstone and shale. All lithologies are locally
interlayered with red shale and/or chert.

HARBOUR ROUND FORMATION (Llanvirn): mainly green to red haematized, pillow
to massive basalt, pillow breccia, diabase, and andesite. All lithologies are
interlayered with red chert and shale, whereas the pillow basalt locally contains
interstitial limestone. The basaltic rocks are divided into two members separated by a
largely volcanogenic polymictic conglomerate. The basait stratigraphically below the
conglomerate exhibit predominantly island-arc to transitional island-arc/back-arc
compositions (OHRmv4). The upper basalt (OHRmv») is predominantly calc-alkaline.

(0]}

oo

0Oopg

LEGEND

BUCHANS GROUP (Arenig)

Undivided: mainly felsic and mafic arc-related volcanic rocks and associated
sedimentary rocks and massive and/or disseminated sulphide.

OTTER POND COMPLEX (Arenig-Llanvirn)

Mainly white to beige, aphyric, banded, strongly foliated muscovite rhyolite; locally
interlayered with graphitic schist, mica schist and amphibolite. Dated at circa 468 Ma;
0opg: grey, fine- to medium-grained, biotite-muscovite paragneiss, mica schist and
migmatitic paragneiss with common biotitexmuscovite granite in foliation parallel
sheets.

LLOYDS RIVER OPHIOLITE COMPLEX (Arenig-Llanvirn)

OTTER BROOK IGNEOUS SUITE: mainly greenschist to amphibolite facies,
compositionally enriched arc-like gabbro and sheeted diabase.

STAR BROOK IGNEOUS SUITE: mainly greenschist to amphibolite facies gabbro
(OsRg), sheeted diabase (OSRd), pillow basalt (OSRb) and minor anothosite to
trondhjemite (OSRa). Anorthosite dated at circa 473 Ma. Mafic rocks have
predominantly MORB-like compositions.

LOWER ORDOVICIAN

STAR LAKE (S) OPHIOLITE COMPLEX (circa 480 Ma)
Mafic rocks have predominantly suprasubduction zone chemical characleristics.

Sheeted diabase complex. Mainly variably altered to amphibolite and/or
greenschist-facies assemblages; locally includes some transition zone rocks.

Transition zone between gabbro and sheeted diabase complex (25-75 % dykes).
Mainly variably altered to amphibolite and/or greenschist-facies assemblages.

Mainly foliated to unfoliated, medium- to very coarse-grained, layered to massive
gabbro, olivine gabbro and oxide gabbro. Contains locally pyroxenite layers,
pegmatitic gabbro, and is cut by diabase to trondhjemite dykes. Variably altered to
amphibolite and/or greenschist-facies assemblages.

Enclaves of mainly layered troctolite, olivine gabbro, and minor anorthosite, included
in and cut by gabbro (Osgb) and minor diabase dykes.

Mainly mylonitic to moderately foliated amphibolite, probably highly metamorphosed
equivalent of unit OSgb; commonly interlayered with syntectonic sheets of tonalite and
diorite of the Southwest Brook Complex; locally may include screens of paragneiss.

NEOPROTEROZOIC TO MIDDLE ORDOVICIAN

CARIBOU LAKE COMPLEX (> 464 Ma)

Bluish grey, fine- to medijum-grained biotite-muscovite granodioritic to quartz
monzonitic orthogneiss.

White, medium-grained, biotite-amphibole tonalite to granodiorite orthogneiss.

Grey, fine-grained biotite-muscovite migmatitic paragneiss. Equivalent to Denis Pond

paragneiss.

EXPLOITS SUBZONE

CAMBRIAN-MIDDLE ORDOVICIAN

OHP

OpP

oTC

owp

€0orpP

CJP

€CLs

VICTORIA LAKE SUPERGROUP

HALFWAY POND FORMATION (Arenig—Caradoc): mainly volcaniclastic sandstones,
siltstones and minor shale; locally interlayered with felsic volcanic rocks typical of the
Dragon Pond Formation and/or black shales of the Perriers Pond Formation.

DRAGON POND FORMATION (Arenig—Caradoc): mainly grey to light brown, felsic
pyroclastic (ash tuff, tuff, lapilli tuff, and tuff breccia) and epiclastic rocks. Minor,
locally pillowed, island arc-like tholeiitic basalt (ODPmv); locally includes sedimentary
rocks typical of the Halfway Pond Formation.

SUTHERLANDS POND GROUP (Llanvirn—Caradoc)

TIMS CREEK FORMATION (Llanvirn-Caradoc): black shale, minor limestone and
volcanogenic siltstone and sandstone. In part transformed into broken formation or
mélange.

VICTORIA RIVER MOUTH FORMATION (Llanvirn—Caradoc): green, tholeiitic pillow
basalt, compositionally E-MORB-like; locally interlayered with limestone. Contains
minor rhyolite.

WEASEL POND FORMATION (Llanvirn—Caradoc): mainly light grey, rhyolitic
breccias, minor aphyric to quariz and feldspar porphyritic flows and/or subvolcanic
intrusions.

PATS POND GROUP (Upper Cambrian—Tremadoc)

Undivided: mainly light green, bimodal volcanic breccias; minor fine-grained basaltic
to dacitic tuffs, quartz and feldspar porphyritic dacitic rocks, and reddish to green
calc-alkaline vesicular, pillow basalt (COPPmv), with interstitial jasper; locally includes
sulphide mineralization.

ROEBUCKS INTRUSIVE SUITE (circa 495 Ma)

Undivided: mainly massive to foliated quartz monzonite; diorite and/or gabbro.

TULKS GROUP (Upper Cambrian)

JACKS POND FORMATION: mainly light grey to brown quartz- and/or feldspar-phyric
tuff, lapilli tuff, volcanic breccia (Daniels Pond pyroclastics) and aphyric, locally
flow-banded rhyolite (Mount Joshua rhyolite); locally includes massive and/or
disseminated sulphide mineralization.

BOBBYS POND FORMATION: mainly light green, island arc-like tholeiitic basalt to
andesite, locally pillowed. Divided into the Baxters Pond (€BPba) and Beatons Pond
(€BPbe) basalts on basis of their chemical composition.

LONG LAKE GROUP (Middle—Upper Cambrian)

COSTIGAN LAKE FORMATION: mainly white to light grey dacitic to rhyolitic, quartz
and feldspar crystal tuffs; minor aphyric rhyolite; locally includes graphitic shale,
volcanogenic sandstone and siltstone, and massive and/or disseminated sulphide
mineralization (€CLs).

HARMSWORTH STEADY FORMATION: mainly green, pillowed, tholeiitic to
calc-alkaline basalt to andesite, diabase and minor breccia.

_ 1
kilometres

Figure 1. The principle tectonic zones of Newfoundland and Labrador
and the position of the Red Indian Line.

The Targeted Geoscience Initiative is a federally funded program of the
Geological Survey of Canada (GSC), carried out with the collaboration and
in-kind support of the Geological Survey of Newfoundland and Labrador (GSNL).

The Red Indian Line Project has been conducted by the GSC in areas
previously mapped by the GSNL and the GSC. Results of the project have been
combined with existing geological and geophysical maps, and unpublished
industry data, to produce a new compilation of the geology.

SYMBOLS

Geological boundary (approximate, assumed)

Fault, undefined (approximate or assumed)

Thrust fault (approximate or assumed)

Unconformity (approximate or assumed)

Outcrop: this study (single, area)

Outcrop, compiled (single, area)
(Dunning, 1984, Kean, 1979, and Whalen, 1993)

Bedding, top known (inclined, overturned)

Bedding, top unknown (inclined, vertical)
Bedding, top known, from pillow lavas, dip if known (inclined)
Schistosity (inclined, vertical, dip unknown)

Foliation: S1, main and/or composite (inclined, vertical)

45, 4 45
Foliation (generation — S», S3,S84) . . . . . . . . . ... )/
45
Lineation: main, mineral orextension . . . . . . . . . . . . .. .. ... /
45
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(generation — unknown, Fa) . . . . . . . ... ... 4/ 4}2’
M-fold, plunge and plunge direction 45

(generation — Fg) . . . . . . . . . L e e
Dyke (inclined, vertical)

Fracture (inclined)

Geochemical sample site . . . . . . . . . . . e H#
45
Shear zone (sense of motion —unknown) . . . . . . . . ... ..o J)\
Fossillocality . . . . . . . . . . . e ®
U-Pb zircon age determination . . . . . . . . . . . . .. ... ...
Au002
Mineral occurrence; National Mineral Inventory Number . . . . . . . . . . ... .. ... ... 1_109 X
45
Igneous layering (inclined, vertical) . . . . . . . . . . . ... 78/ }8{
Drillhole with surface profection . . . . . . . . . . . . . ... ... ... d
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Table 1. U-Pb geochronology

£ &
o 2
£sg UTM €s |wo| 5
Sample |G 8 | o e21,NADB3)| L= | 22| ®
number () g ' = o 83 g Reference
- g © >5 s
= easting | northing o
BK85-14 | 8119 | 484600 | 5373393 | 498 +6/-2 | 1990 | ROM Evans et al. (1990)
DE90-ROE | 8094 | 497869 | 5375018 | 495+ 2 1990 | ROM Evans et al. (1990)
WXNF-63 Whelan and van Breeman,
(22823) 475700 | 5388900 ca. 466 1993 | GSC unpublished
WXNF-152 Whelan and van Breeman,
(23228) 491100 | 5394600 ca. 478 1994 | GSC unpublished
WXO01NF-194A McNicoll and Whalen,
(27682) 484230 | 5379130 ca. 427 | 2003 | GSC unpublished
GSC — Geological Survey of Canada, Ottawa, Canada
ROM - Royal Ontario Museum, Toronto, Canada
Table 2. Mineral occurrences
o
= 2 UT™m 8
] g (zone 21, NAD 83) Name £g Commodity Status
=] S8
8 easting | northing < <
Au001 | 495430 | 5378580 Roebucks Falls Gold Au, Pb, asp, py Indication
Mo001| 467300 | 5397500 | Whalen’'s Molybdenum Mo Indication
Pb001 | 496760 | 5378750 | Roebucks Brook Lead Pb, Au, Sb Indication
: Zn, Pb, Cu, Ag, | Developed
Zn001 | 485075 | 5373300 Tulks Prospect Tulks Hill Au, py, asp prospect
‘ y Zn, Pb, Cu, Ag, | Developed
Zn002 | 490290 | 5375840 | Tulks East ‘A + B’ Zones Au, py prospect
. Developed
Zn003 | 490550 | 5376000 Tulks East ‘C’ Zone Zn, Pb, Cu, Ag, py prospect
Notes:

Modified after the Mineral Occurrence Data System (MODS) of the Geological Survey of Newfoundland and Labrador.
' National Mineral Inventory Number has the form 012A/11/Au 001
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