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Regional Geology south Newfoundland

coast of Newfoundland Labrador
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o® i i
g [ sedimentary and volcanic rocks

§;§. lj Granitoid suites/ mafic intrusions
o

Avalon Zone

Avalonia microcontinent,
dominant late Proterozoic

Gander Zone

Ganderia, Proterzoic or
Early Paleozoic
basement?

Dunnage Zone (Exploits)

Remnants of lapetus
Ocean

Cambrian-Ordovician
metasediments and
volcanic rocks

_ =] Mafic to felsic volcanics
o

o9 — . .

§§ - Siliciclastic sediments
<3

53 - Ultramafic rocks

® [ | Metasedimentary rocks, gneisses and migmatites ;

Dunnage Zone

48°0'0"N =
. - Mafic and felsic volcanics

;q§ - Siliciclastic sediments

gg I Granitoid suites/ mafic intrusions

)
@ | Undivided mainly metamorphic rocks

Gander Zone

Avalon Zone

e seessssw s Kilometers

Colman-Sadd et al., 1990 and GSNL geoscience atlas
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Newfoundland
Labrador

Orogenic Events

* Penobscot Orogeny (Early Ordovician): ophiolite obduction
* Back-arc rifting + sedimentation

 Salinic Orogeny (Late Ordovician to Early Silurian): closure of
Exploits back-arc basin, accreation of Ganderia to Laurentia

* Acadian orogeny (Early Devonian): collision of Ganderia and
Avalonia
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: New[oundland
St. Alban’s map area Lgbrador

* new bedrock mapping project &
* based on detailed geophysics -
* geochemistry 4

* i[sotope geochemistry and
geochronology (not yet...)

* mineral potential
»Some exciting Au values
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01M/13 - East and Central Newfoundland
Residual magnetlc fleld & MODS  Labrador

Mineral v .‘ 1 Dunnage Zone

occurences g

ﬁ” 7 ¥ . ol X metasedimentary layering
SE T Yoo 2 TN well visible
& - magnetic highs often

P S i A graphitic schist/black shale

.\PA% - . . known Au showings align
- A oA iy Aot g along Little River area

Gander Zone

complex relationship
between gneiss (rel. high)
and intrusion (rel. low) visible
in geophysical signature

@0 0 60 O @ O

47°45'0"N

Kilfoil, 2016 and GSNL geoscience atlas
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Newfoundland

Overview of geological units T

e Little Passage Gneiss, Neoproterozoic to
Ordovician (Gander) amphibolite facies

separated by Day Cove thrust from

* Baie d’Espoir Group, Ordovician (Dunnage)
— Salmon River Dam Fm.

Increasing

— St. Joseph’s Cove Fm. deformation,
_ greenschist to
— Riches Island Fm. epidote-amphibole
facies
— Isle Galet Fm.

* |[ntrusive rocks, post Ordovician
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Post Ordovician intrusive Rocks

Late Silurian or younger

non foliated magnetite-titanite-biotit

1 ic p and aplite dikes
ioocratc pegmate and ap

Late Silurian

Northwest Brook Complex: pink to buff, variably foliated,
medium grained biotite-muscovite tgarnet granite to
granodiorite

Gaultois granite suite: Leuco- to mesocratic, coarse grained,
well foliated biotite ttourmalinetitanite granite and
granodiorite, often containing K-feldspar and plagioclase
megacrysts; includes tonalite, quartz diorite and diorite

Dunnage Zone

Ordovician
Baie d'Espoir Group

St. Joseph's Cove Formation

Thin to medium bedded dark grey weathering shale and thin
bedded brown-red weathering siltstone, often cut by sulphide-
bearing quartz veins; locally includes beds of sandstone
Medium to thick bedded light brown to grey sandstone and
minor conglomerate

Riches Island Formation

Thin bedded to laminated greenish-grey shale with interbeds |

ofsistone, commonly mefamorposed to phylite and schist,
locally contains beds richin gamet porphyroblasts

Thin to medium bedded yellow-brown sandstone and
metasandstone

Thin bedded to laminated black shale and siltstone to
graphitic schist, often pyritic and rusty weathered

Felsic to intermediate metavolcanic rocks

Isle Galet Formation

Thin bedded greenish-grey ph¥l\|te and schist, often sheared,
folded and i §; locally interbedded with medium

|
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[

beddedr and

[=]

S =
| Felsic to intermediate metavolcanic rocks, often sheared,

Thin bedded to laminated graphitic schist, black shale and
silistone, often pyritic and rusty weathering, locally
mylonitized, folded and sheared:; includes minor metavolcanic

folded, and mylonitized, locally include thin layers of mafic
metavolcanic rocks

Gander Zone
Neoproterozoic to Ordovician

Little Passage Gneiss: K-feldspar- muscovite-biotite-quartz

tgarnet, chlorite paragneiss with well-developed
compositional banding, reddish brown to rusty weathering,
ly complexly folded; loca iboli

SYMBOLS

.+* Geological contact ¢ Beddng (lops
(defined, approximate, known, unknown)
assumed)

-~ < Fault /(‘(‘ Foliation or

(defined, assumed) cleavage

(1%, 2" generation)

48700
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Conne
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Morrisville
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#” Thrust fault
- (derfh\‘rs.e;\;ssumed) £ Gnelssic foliation
| . Linear fabric
Uit of mapping b (17, 2 generation)
] x Stations
47°45' 5 —
56°00°

) — - T T o - — 55°30°

Westhues (2017, in press)
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St. Joseph’s Cove Fm. Newfoundland
Labrador
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dominantly interbedded shale
and siltstone (turbidite)

two generations of cleavage and
related folding

large recumbant folds (F,)
few sandstone channels
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Riches Island Fm. NeWﬁ)Uﬂdland
Labrador‘

.Ordowolan braehlopods o R
Trilobite pygldlum (Boyce et al' *1993) 7
Late Arénlg (Daplngran 470 t@ ,,.467 Ma)

: 5 6 7 8
CENTIMETRES

QQ\LL N Geological Survey

SL \" Mines Branch

shales & siltstone, phyllite and

schists

garnet-rich layers

black shales and graphitic
schists

> 3 4 5 few intermediate volcanic layers

CENTIMETRES
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Isle Galet Fm. New[‘b]fﬁdland

Labrador

~Ewy

mostly schists, strongly
deformed

metavolcanic layers common,
felsic composition dominant

graphitic schists as marker
horizons



S

S
St. Joseph’s Cove Formation Newjoundland
Labrador

" | St. Joseph’s Cove Fm.

® o shale

@ sandstone

& Riches Island Fm.

@ black shale/graphitic schist

Residual magnetic intensity |

Morrisville

shale + siltstone  high residual magnetic intensity

sandstone intermediate magnetic intensity
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Riches Island & Isle Galet New[bjﬁdland

| idual magnetic intensity

P P
i

black shales and
graphitic schists:

A——

high magnetic

Intensity

First Vertical Derivative Riches Island Fm.
:,_ Magnetic Field o shale, phyliite Shale y SandStOne,
L ?/y/ v o sandstone, psammitic schist .
i & @ black shale, graphitic schist metaVOICan |C

Isle Galet Fm. k

o pelitic schist, phyllite .

@ graphitic schist, black shale roc S.

@ felsic to mafic metavolcanic rocks

medium to low
magnetic intensity
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Gander Zone Newfoundland
Labrador

e Little Passage Gneiss
— mainly paragnheiss in St. Aloan’s map area
— metamorphic peak at 423 Ma, protolith ?

* Gaultois Granite
— mainly intermediate composition

— intrusive age 421 Ma (syntectonic, Salinic
Orogeny)

* Northwest Brook Complex
* Pegmatite and aplite

Age constraints from Dunning et al. (1990)
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Little Passage Gneiss Newfoundland
Labrador

semipelitic to psammitic
e e paragneiss
el TR Kfs-msc-bt(chl)-qz Egrt
oS T T compositional layering on macro-
and microscale

characteristic rusty weathering

ey, »
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: : New[oundland
Gaultois Granite Lgbrador

e
ENTIMETRES

feldspar-megacrystic, lineated and
foliated intrusions

granodiorite, monzodiorite, tonalite
rare diorite + gabbro

alignment of bt, elongated qz
define regional SW foliation
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Northwest Brook Granite + Newfolfﬁdland

pegmatite/aplite Labrador

Northwest Brook Granite:

two-mica granite to syenite weakly
foliated intrusions

regional SW foliation, subparrallel
to Gaultois Granite

tourmaline-garnet bearing
granitic pegmatite + aplite

locally up to 150 m wide
dykes
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Radiometric and magnetic Newfoundland
data Labrador
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combination helps to separate granitic from intermediate
intrusions and gneiss
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Younger (?) Intrusion — Newfoundiand
magnetic high Labrador

Gaultois




Zr/Ti

Preliminary geochemistry
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Newfoundland
Labrador

18| Gaultois {) Geomag.High  Northwest Brook
Isle Galet fm. A gabbro dh granite
4 felsic volcanic 15| @ diorite <» pegmatite/aplite
@ intermediate volcanic @ granodiorite Nsephe!tine
, . ) pegmatite Yenis
¢ mafic volcanic 121" faplte
Riches Island fm. = ;
) . . s Syenite
& intermediate volcanic = ol
O, Monzohite/
X Mopzodiorite
+ $
O, sl Gabbro
g
Pearce 1996 after
Winchester and Floyd, 1977 3
0 | | |
35 45 55 65 75
Si0, (Wt%) Modified from Cox et al. 1980
Al,O
N 500 .
o @ Little Passage Gneiss
00 L | Joseph's Cove fm.
P 4 shale
A sandstone
300 A 1o
2 A ® Riches Island fm.
' ol @ o | A shale, phylite
+ TR - & ¢ black shale
100 L 4 | Isle Galet fm.
Ay A schist, phyllite
0 ) ¢ graphitic schist
K,0+CaO+Na,O Fe,0, tot+MgO 0 1 2
TiO,
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. \f dland
Zone boundary in southern NL e‘fgf#;‘dé?“

Day Cove Thrust —

Isle Galet Fm. - =
O pelitic schist, phyllite [P
@ graphitic schist i
@ metavolcanic rocks [l

@ Gaultois Granite
O Little Passage Gneiss # " "

documentation of mylonite (Piasecki, 1988)
» argue for a major shear zone/thrust

Different intrusions in Gander (Silurian Gaultois, NWB) vs.
Dunnage zone (Devonian North Bay Suite?)

» separate histories until Salinic orogeny?
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Mineralization Newfoundland
Labrador

n A—IQV

See Westhues (2017) Open File 001M/13/0872 for locations of assays




5170 ppm As
861 ppm Sb
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Newfoundland
Labrador

Trend between
True Grit and
Southeast Brook!

lower magnetic

intensity

» sandstone:
easier pathway
for metal-
bearing fluids?
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Little River Au .- =~ Newfoundland

Labrador

linear trend within
Isle Galet
formation

mostly staked,
drilled in several
places

Au related to
lower magnetic
intensities
(volcanic rocks
and phyllites)

119 ppb Au g _»
274 ppm As 7 L #14

Little River 3 / ‘
53 ppm As %
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Future work Newfoundland
Labrador

* Continue mapping — west half of map sheet
— North Bay granite
— Salmon River Dam formation

* Follow up some mineralisation trends

* Detailed petrography

* Incorportate 3D visualization into mapping?
* Geochronology (volcanic units, intrusions)

* SMm-Nd isotope geochemistry
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New[oundland
Thank you!!!! Lgbrador




