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(rock shots)
New, U-Pb and 4°Ar/?°Ar geochronology

Geochemistry of the volcanic rocks and
felsic dykes of the Sops Arm group

Implications, future work etc
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OVERLAP SEQUENCES

INTRUSIVE ROCKS

[ ] Devonian to Carboniferous sedimentary rocks

|:| Silurian sedimentary and volcanic rocks

[ ] Ordovician-Devonian intrusions
\:] Neoproterozoic—-Cambrian intrusions

HUMBER ZONE
Neoproterozoic to Ordovician

[: Clastic and metasedimentary
rocks

|:| Platformal carbonate rocks

Basal clastic, carbonate and
volcanic rocks

Meso-Neoproterozoic
[] Gneisses and granites

DUNNAGE & GANDER ZONES
Cambrian to Silurian

:] Marine clastic and

volcanic rocks

I:] Ophiolitic rocks

Neoproterozoic-Ordovician

:] Metasedimentary rocks and
migmatite

AVALON ZONE
Neoproterozoic to Ordovician

\:} Subaerial-marine sedimentary
rocks

I:] Mafic and felsic volcanic rocks
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= Visits by A. Murray, J.P. Howley and AK.
Snelgrove in late 1800’s early 1900's.

Renewed interest in gold in area in 1930’s

Dissertations of Heyl (1937) & Betz (1948) and
definition of Sops Arm group

Regional mapping GSC surveys of 1960’s
(Neale and Nash, 1963)

PhD of Lock (1969) on geology & stratigraphy of
- group
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% e ;ﬁﬂi 5 sa. n rJ ~u ess and™ -oU;000iscale
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A |sco ery of R giﬁ; ook&Vlklng In mlﬁeral ead
~-granitoids in mid-late 1980’s « =

* Renewed study of lithostratigraphy and aurlférous
mineralization in early 2000's.

= 2002-2006, geophysical surveys over a number of
claim packages covering much of the group

= Prospecting, soil, till and lake sediment sampling and
discovery of new gold showings (e.g., Thor)

= Drilling on Thor vein (Northern Abitibi Mining)

= Discovery of Kramer & acquisition of Thor and
affiliated showings (Spruce Ridge Resources).

Discovery of the Shrik, Boot n Hammer and Stocker
\ zones in Coney Head complex (Metals Creek
Resources). Not yet drilled!

New

' . ‘/ Jr "' -
Natural Resources
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Plutonic rocks (Siluro-Devonian)

Gull Lake Intrusive Suite (G) and Devils
Room Granite (D)

SOPS ARM GROUP (Silurian)

Natlins Cove Formation

- Hypabyssal plutonic rocks
Felsic (F) and mafic (M)

F (M

volcanlc / pyroclastic rocks
|:| Siltstones and sandstones

O
Az\ S{wike, Boot
@ n Hammer,
© Stocker
e fo

Jac ksons
Arm

Frenchmans
Cove

Simms Ridge Formation
I:l Calcareous siltstone, minor limestone

EASTERN SEQUENCE

Frenchmans Cove Formation

|:| Conglomerates and sandstones ,
Jacksons Arm Formation
|:] Conglomerates i y ' Sops Island
&
. . West o4
Pollards Pglnt Forma.tlon Comer/\s SUI)\A””
= Mafic (M) to felsic (F) Br00k ) HS13-

volcanic / pyroclastic rocks 1058
- Limestone and dolostone

WESTERN SEQUENCE

Simms
/| Ridge ;:\
*x %L o Y
HS09
45 C

C - Carboniferous rocks

SW - Southern White Bay Allochthon Thor & C

CHC-SW - Coney Head Complex Kramer
CO - Cambro-Ordovician platformal rocks \ *
PC - Precambrian rocks (Grenville) h

Geologic b U%‘ﬁgg}’f”
/ contact ' ‘
Taylors

,( Assumed/inferred Pond
thrust fault L
*
Y
*
HS13
¢ 1058

‘ﬁ

A [ \ﬁ
& §

Freemans

LSF - Long
Steady fault

L'zl DVFZ - Doucers
R Valley Fault Zone

s BRFZ-Birchy
A, \ib‘ Ridge Fault Zone
yp SIS/ cFz-cabot
C $ Fault Zone

Fault
Gold prospect Side Pond

Pb, Zn or Ag prospect

lithogeochemistry PC
sample location

U-Pb sample location

oH30 “Ar-*Ar sample location
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1‘% | ; From (Kerr (2006)
NveO dland =B, # . __ _ lfopnotseen __ _ _ _topnotseen_ _ _ _ _ftopnotseen _ __

\, o Upper Uppe_r ]
Lab[‘ador y sandstone sandstone, =
= member member S é
<
Natural Resources =X Natlins Sops 1. Natlins Sops |. Natlins U’é g
g Cove volcanic Cove volcanic Cove B L
= Formation | member Formation | member Formation =8
— RS
» Lower = Lower = o E
sandstone < lsandstone < 3 s
member b~ member —~]
S o o
Simms Ridge 3 3
= Formation & Simms Ridge B Simms Ridge
g siltstones and shales Formation Formation
(>D Giles Cove Jacksons Arm Fm. Frenchmans Cv. Fm.
a Formation+ conglomerates Jacksons Arm Fm.
?): felsic and mafic volcanic Giles Cove Fm.+ HSiItIZnFen}'I] White
rocks, conglomerates and mostly felsic and mafic . Iron Hills
sandstones volcanic rocks Main R. Fm\_Fm. Fault
o o Ordovician rocks

(a) Heyl (1937) (b) Neale and Nash (1963) (c) Lock (1969a, b)
and Betz (1948)

+ This formation included Ordovician rocks now included within the Southern White Bay Allochthon
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relationships

SILURIAN

Summary of stratigraphic

EASTERN
top not seen SEQUENCE
T ek | @ @ @ @2 3 top notseen_ _ _ __
Upper
X . sand-
. - Note: Age relationships stones
Natlins g between western and Natii P
Cove S eastern sequences are C‘:" s vo?fasni"c
Formation S unknown as there are no ¢ OV?. rocks
- constraints on the age of ornation
< the western sequence. LOWS'
—_— sana-
o t
5 WESTERN sores
— Simms Ridge SEQUENCE
7] EGFmation == Simms Ridge
L UL A\ Formation
Frenchmans Cv. Fm. Frenchmans Cv. Fm. \ __________ —
- base not seen
Jacksons Arm Fm. < Jacksons Arm Fm. — — Tectonic
Lower n:f Pollards contact
volcanic 5 j = Point 1 j
,.. Formation & i 4 ) ... Formation o i + Note: Exact nature of
o = = A, - == A, contact between western
pre-Silurian Gull Lake pre-Silurian Gull Lake and eastern sequences
"basement" Intr. Suite "basement” Intr. Suite  remains unknown.
(d) Smyth and
Schillereff (1982) (e) Kerr (2006) subdivision
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_ 5 # S X
A co S09 p’ &
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Kramer &) (Q
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al rocks **o Mine &
1 Ay
PC [Unknown 4 %
Brook * C $
Taylors
~ Pond Freemans
o C
7 & LSF - Long
Side Pond Steady fault
co LLN DVFZ - Doucers
' o) sw G G . J& Valley Fault Zone
c < BRFZ-Birchy
¥ , Ridge Fault Zone
’ / G Ridge @ Of &/ CFz-Cabot
(g C N Fault Zone
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- - . . . O
ﬁ Plutonic rocks (Siluro-Devonian) A, /Z*
-y oy O
-«3.:;;.-:... 4 Gull Lake Intrusive Suite (G) and Devils PC § c&’
e Room Granite (D) Q ) ’i
a\n s . .
LS SOPS ARM GROUP (Silurian) LS (D ironcimans
aprada o Natlins Cove Formation S R e s
: 4 u . %) s> re
0 g - Hypabyssal plutonic rocks o ¢ ¢ N
- = Felsic (F) and mafic (M) ‘
g volcanic / pyroclastic rocks : ke
z | Siltstones and sandstones S Arm
i Bimms Ridge Formation PC
<[] cal ltst inor limest
. < alcareous siltstone, minor limestone
Frenchmans Cove Formation &
B Gongiomeratss and sanish /5
§ onglomerates and sandstones PC .
i acksons Arm Formation
8 Conglomerates S(]I)S' Island
7 ¢ E o
. Zz LoIIards Point Formation (g =
[v4 i \o Sops Arm
= Fl  Mafic (M) to felsic (F) -
@ 2 volcanic / pyroclastic rocks ~ T
- 2 : /s e s
- Limestone and dolostone QA (s 9 [:é{, A
. v
C - Carboniferous rocks q ’9’3’. %Yv
@ SW - Southern White Bay Allochthon CO g § C
€ CHC-SW - Coney Head Complex é" (Q
CO - Cambro-Ordovician platformal rocks L ) &
PC - Precambrian rocks (Grenville) < \ 1\ N
< Geologic PC . ”l c ’%
contact ¢ L4 &
/ Fault o o
Taylors
= ( Assumed/inferred Pond
: thrust fault & < g (6
¥ 3 N LSF - Long
§ A ¢
4 oo 20 ® A Steady fault
. Fossil locality <o
AP > Co é_u}’ DVFZ - Doucers
o lithogeochemistry pc JfSW G G $ Valley Fault Zone
sample location s BRFZ-Birchy
! ¥, Ridge Fault Zone
i [{\, $ 9
5 yp Of & CFZ - Cabot
' C J Fault Zone
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EASTERN SEQUENCE

WESTERN SEQUENCE

C - Carboniferous rocks

SW - Southern White Bay Allochthon
CHC-SW - Coney Head Complex Kramer
CO - Cambro-Ordovician platformal rocks

HS13 i
© Josg  YU-Pb sample location

oHS0S “Ar-*Ar sample location

PC - Precambrian rocks (Grenville)

¥
( Assumed/inferred Pond
*
=N

4

Plutonic rocks (Siluro-Devonian)

Gull Lake Intrusive Suite (G) and Devils
Room Granite (D)

SOPS ARM GROUP (Silurian)
Natlins Cove Formation

- Hypabyssal plutonic rocks

Felsic (F) and mafic (M)
m volcani(c / pyroclastic rocks

|:| Siltstones and sandstones

Simms Ridge Formation
[:I Calcareous siltstone, minor limestone

Frenchmans Cove Formation
|:| Conglomerates and sandstones

Jacksons Arm Formation

I:l Conglomerates

Pollards Point Formation
m Mafic (M) to felsic (F)

volcanic / pyroclastic rocks
- Limestone and dolostone

Thor &

S
\*

Geologic
contact

Fault
Taylors

thrust fault

Gold prospect

Pb, Zn or Ag prospect co

lithogeochemistry pc JfSW
sample location

*
PC [Unknown

Brook

Side Pond

G

Turners
Ridge

<

¢/

‘(l\’ Az\ Shrike, Boot
o\ N n Hammer,
Q % Stocker

<% g

Rattling
Brook A Frenchmans
Cove
4l o2
: Jacksons
Arm

4
%

/\o.g &7

Sops Island

Ny Sops Arm

A

DR, 04 HS13-1058
[ Y 7/
4% Simms A
/ /R|dge /
* \.‘Q V
v %
- HS09-45B
Brown! R
Vine K
N
L C $%
¢
Freemans
i3 (&
: LSF - Long
Steady fault
L’Z’ DVFZ - Doucers
g Valley Fault Zone

~ BRFZ - Birchy

&

A § Ridge Fault Zone
&8/ cFz-cabot
$ Fault Zone
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HS1 3-178A
o715 rhyolite flow

Z2
434.3 £+ 1.1 Ma

27ph
536 235

U-Pb zircon geochronology rhyolite HS13-178A
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HS13-105B
-.0678 rhyolite dyke .

| 206Pb 405

8 ey —
1.0632 39> 712345
385

| 375 401.1 + 0.8 Ma
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>
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207pb
A5 467 484 235

U-Pb zircon geochronology dyke HS13-105B
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Age (Ma)

425

350

400

HS09-45B Muscovite

Plateau age = 374.2 £ 0.8 Ma
(20, including J-error of 0.000021)
MSWD = 0.34, P.O.F. = 0.991
Includes 90 % of the *Ar

375

Plateau

v

L[]

*Ar/“Ar

20 40 60 80
Cumulative *Ar Percent

100

0.0024 -
0.0020:
0.0016:
0.0012:
0.0008:

0.0004 -

0.0000

HS09-45B Muscovite

Age = 374.0 + 2.6 Ma
Initial “Ar/*Ar = 313 £ 16 Ma
MSWD = 0.26, P.O.F. = 0.998,
all 17 steps

0.006

0.010

0.014 0.018
SAr/“Ar

0.022 0.026

4OAr/3%Ar geochronology fabric-defining

muscovite Browning Mine HS09-45B
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Preliminary Sm-Nd isotopic data
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Series/Epoch Stage/Age
Famennian
Upper
Frasnian
C
O Givetian
S | Middle
S Eifelian
()
(@] Emsian
Lower Pragian
Lochkovian
Pridoli
Ludfordian
% Ludiow Gorstian
g = Homerian
E Wenlock Sheinwoodian
(7)) Telychian
Llandovery Aeronian
Rhuddanian
= Hirnantian
= :
o) Sandbian

numerical
age (Ma)

358.9+0.4

3722+ 1.6

382.7+1.6

387.7+0.8

393.31+1.2

407.6 £2.6
410.8+2.8

419.2+3.2

423.0+2.3
425.6 £0.9

427.4+0.5

430.5+0.7
433.4+£0.8

438.5+1.1
4408 +1.2

443.8+1.5
4452+ 1.4

453.0+£ 0.7

458.4 £0.9
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Thor gold deposit =}
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Key:
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Summary chronostratigraphy
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Labrador |5 A ence v c,( Anic rocks gwe dkjest%‘l ar a
e . Ic c- sedin \entary rocks in NL (434 ;&»i Ma \
> Eastern sequence not yerdeed, 2L 4 o,

> Eastern sequence basalts are more prlmltlve and
alkaline

» Felsic volcanics from both sequences are similar,
calc-alkaline to peralkaline upper crustal fractionates

» Felsic dykes cutting both sequences are distinct,
lower-mid crustal melts (Hrb =Gt — bearing source)

» One dyke cutting the Simms Ridge fm. (ES) was
dated at 401 = 1 Ma. Appears to be syn- to post-
deformation

» Maximum age of massive quartz-ankerite-pyrite-
. Chalcopyrite-precious metal veins at Browning Mine
. ca. 374 Ma (*°Ar/*°Ar on Mu).

>
v
>
L
3
7
S
=
o
L=
o
0
O




iy
i, J'-‘y’.'i;'.’ia—,vyp i
N rrv k ) fa
O”)'S.TP' aﬂh,,_Ggrcy?;Kufoland ei
t@n A R

4
>




