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A small segment of Superior Province Pikwitonei domain occurs along the south edge of the map

~ Molson dykes. A Molson dyke in the Pikwitonei domain, in NTS 63P, yielded a U-Pb zirco'
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MARGINAL NOTES The Leaf Rapids

The Split Lake map sheet (64A) is underlain by rocks that are part of Manitoba's two major geologic
subdivisions: the Archean Superior Structural Province and the Proterozoic Churchill Structural

~ Province. Each province is characterized by its lithologies and structural features. Between these
~ major provinces is the Churchill - Superior boundary zone with lithologies and structural features that

are in part similar to those in the Superior and Churchill provinces, and in part are unique to the
boundary zone.

Each of the major structural provinces is subdivided into domains or blocks defined by distinct
lithologies and structures. The Superior Province is represented by a portion of the Pikwitonei domain.
The Churchill - Superior boundary zone is subdivided into the Split Lake block, the Orr Lake segment
and various lenses of Superior and Churchill province affinities bounded by mylonite. This zone also
contains supracrustal rocks of Proterozoic Ospwagan Group and related intrusive rocks of Thompson
belt affinity. The Churchill Structural Province in the region is represented by portions of the Kis-
seynew, Leaf Rapids, and Chipewyan/Baldock domains, and a small segment of the Southern Indian

L:k%—*w.; -

Suporlor Provinos

sheet. This domain is typified by rocks that attained granulite grade metamorphism. Most of the
amphibolites (A) in the Pikwitonei domain south of NTS 64A (Weber, 1978) are interpreted to repre-
sent remnants of supracrustal rocks. Some may represent Iayered metagabbro. Intermediate to mafic
granulite migmatite of felsic orthogneiss and mafic supracrustal paleosome. Felsic
granulite 0) consist of felsic orthogneiss.

originally duﬂng amphlbome facies conditions and then were

granulite conditions. In contrast, enderbite (E) may have crystallized under
in the crust (Weber and Mezger, 1990). Near the contact with the Split Lake block granulite is partially
retrogressed to amphibolite facies assemblages.

Churchill - Superior Boundary Zone

Several large blocks and numerous fault bounded, variably deformed subdomains of both the Supe-
rior and Churchill provinces and Thompson belt affinities have been identified in the boundary zone.
Two large fault bounded segments of mainly Archean rocks are the Split Lake block and the Orr Lake
segment.

The Split Lake block is composed predominantly of Archean gneiss and intrusive rocks representing
retrogressed and deformed granulite facies assemblages that were intruded by late Archean granitic
rocks. The retrograde granulite rocks are iintenpreted o be equivalent to Pikwitonei domain associa-
tions and include amphibolite and metagabbro (A), layered amphibolite (Al), garnetiferous

amphibolite
(Ag), anorthosite (1) and tonalite (T). These rocks are intruded and migmatized by late Archean granite

to granodiorite (Gull Lake granite, NTS 54D) with a Rb-Sr whole rock isochron age of 2600 + 75 Ma

(Clark, 1974). This granite-granodiorite forms the neosome in homblende and hornblende-biotite /it 1986

par lit gneiss (Nn), which is the dominant rock type in the western segment of the Split Lake blm

Proterozoic migmatite (N) composed of reworked Archean migmatite and gneiss form severat? i
belts that generally parallel the major cataclastic zones along Assean Lake and the south sk
Split Lake. The youngest rock recognized in the region is the Fox Lake granite (FG), which pos

1883 + 2 Ma (Heaman et al., 1986).

The Orr Lake segment southwest of the Split Lake block also represents a reworked Amhemm
with retrogressed mafic granulite assemblages (Al). Migmatitic gneiss (Nn, N) consists of almos

completely reconstituted amphibolite facies Archean felsic gneiss. They contain isolated relic
hypersthene and Archean structures that are characteristic of the Pikwitonei domain granulite.
gneissic layering has been transposed into the Assean Lake - Odei River fault direction and is paral
leled by younger (Proterozoic) granitoid lits. This block is structurally separated from the P Iné
domain by the Assean Lake fault/mylonite zone. It is bounded to the north and west by Prc

rocks of the Kisseynew domain.

The Assean Lake cataclastic zone follows the 60° trend of Assean Lake and extends soutlm"

NTS 63P. The dominant feature of this zone is the ubiquitous but variable degree of brittle deiormﬂién :

and minor recrystallization at greenschist metamorphic grade of all
southeast-dipping mylonite zone through the centre of Assean Lake and aovoral
zones mark the boundaries of areas containing rocks from different domains.

seynew domain rocks (smS, BW), Thompson belt volcanic rocks (oV) and Split Lake block unis (ﬁ.

FG) occur between faults on the north side of the major mylonite zone.

The Split Lake - Aiken River cataclastic zone, which marks the south boundary of the &iﬂ! m,

block, extends from the Assean Lake mylonite zone on the Burntwood River west of Split Lake
eastward across the south side of the map sheet. This cataclastic zone is similar in character to !ﬁa
Assean Lake cataclastic zone. Reworked Archean migmatite (N, Nb) with variable cataclastic defor-
mation predominate with extensive steeply-dipping mylonite (M) forming a linear east-west fault zone.

Churchill Province

The Kisseynew domain is a metasedimentary gneiss belt that lies south of the Leaf Rapids doma;iﬁ
and west of the Churchill - Superior boundary zone. It is composed of paragneiss, amphibolite and
migmatite derived from Lower Proterozoic sedimentary and subordinate volcanic strata. This belt has

undergone upper amphibolite facies metamorphism and polyphase deformation. The supraemlw L

succession consists of three divisions:
(1) the lowest division (Burntwood River Metamorphic Suite) (BW) is composed of quarlz

greywacke-mudstone turbidites (Gilbert et al., 1980);

(2) the overlying middle division comprises thin, conformable amphibolite and paragneiss units (ﬁ» Ah}

derived from mafic volcanic rocks and clastic to chemical sediments;

(3) the upper division (Sickle Metamorphic Suite) (smS) conformably overlies the middle division ﬁﬂd I
composed of metaconglomerate (sMC) and quartz—feldspar-rich gneiss (sMS) + homblmde:t sll-‘ i

limanite derived from lithic sandstone, calcareous sandstone and arkose.

T T e ———p— inson granitea

‘which range in age

_ﬂensistmg of granof

garnet-biotite gneiss + cordierite + sillimanite and anatectic migmatite derived from graphnic;_j! ~ ® Chipewyan do

ain lies north of the Kisseynew domain. This domain is predominantly an
contains the 1878 + 3 Ma old Rusty Lake metavolcanic belt in NTS 64B to the
1982). The eastern part of the domain, in the Campbell - Waskaiowaka lakes
a complex suite of intrusive rocks in which supracrustal rocks of uncertain age
row belts. The intrusive rocks are grouped into three associations:

s associated with Campbell - Waskaiowaka metasediments and/or Rusty Lake
lude; diorite (D), tonalite to granodiorite (Tn, Tj, Ta) gneissic tonalite (Tl) and
e gneiss (Gn and Gj). These are generally highly foliated to gneissic with
pbell - Waskaiowaka paragneiss and rare amphibolite.

ociated with the Chipewyan batholith (1855 Ma; Van Schmus and Schledewitz,
hornblende-bearing syenogranite (Z), seriate to porphyritic granite (Gr),
uded within this association are a number of intrusive rocks of similar age;
) (equivalent to Ridge Lake tonalite (NTS 64B) with a U-Pb zircon age of 1852
'unpublishw_toname (Tb), and granodiorite-tonalite-granite (LG)
+ 10 Ma Li ranodiorite (NTS 64B); Van Schmus, unpublished data).

leucogranite (Gy) is interpreted to be similar in age to the anorogenic
b-Srwhole rock isochron age of 1713 + 19 Ma; Halden et al., 1990).

intrusive terrane thal
west (Baldwin et al.
area, is dominated
occur as rafts and n

(1) Older intrusive r
metavolcanic rocks i
granodiorite to ton
abundant rafts of Ca;

(2) Intrusive rocks a
1986); these inclu
leucogranite (Gl). |
hornblende tonalite
+5 Ma; Van Schmu
(equivalent to the 18l

(3) Late, weakly fo

The supracrustal
Campbell - Waskaio

(cwW); quartzose m
may be a Sickle equ

ks may mclude Wasekwan Group amphibolite (Ah) and paragneiss, and
wgiﬁ.mduﬂa.nwwwemus feldspaihic metagreywacke
, Quartzite, (c and derived migmatite. The metasedimentary gneiss

ne is expressed as a strong geophysical anomaly trending southwest across
waka Lake. Structural elements include southwest-trending cataclastic folia-
southeast of the break are dominated by granitic rocks (Gn, Gl) and
o those in the western part of the domain. Syenites (Z), and porphyritic
character to those of the Chipewyan domain, form a significant proportion of
the Owl River shear, and become the major rock types on the Kettle Rapids

main is a batholithic complex that underlies the predominantly drift covered north
eet and includes the eastern portion of the Baldock batholith. In the Split Lake
comprises three major components, each with several phases:

ous syenogranite (CZp)

microcline granite (cGp/eLGp)
) (CGr/BLGr)

: G: 64B), porphyritic granite (eLGp) of the Baldock batholith gave a
premnfnary U-Pb age of 1855+ 30 Ma (Van Schmus, unpublished data). Porphyritic monz
rapakivi-textured grdnite and quartz diorite phases of the batholithic complex in the Big Sand Lake

area yielded ages of 1857 +9 Ma, 1854 £ 12 Ma and 1860 + 17 Ma (Van Schmus and Schledewitz,

r River area

A Rb-Sr whole rock ¢
‘was derived from a p

composite age is con

ge of 1800 + 32 Ma and an initial ratio of 0.7028 + 0.0006 (Halden et al., 1990)
ot of 28 samples collected along the southern margin of the Chipewyan batholith
64F) east to Northern Indian Lake area (NTS 64H), a distance of 220 km. This
istent with Rb-Sr isotopic systematics for individual components of the batholith,
m 1800 to 1818 Ma with initial 87Sr/86Sr ratios of 0.7021 + 0.0007 to 0.7034 +
age of 1802 +£94 Ma with i=0.7024 + 0.0006 was reported for the Baldock
., 1990). These Rb-Sr ages are considered to reflect a disturbance due to a
orphic event. The restricted range of the initial ratios suggests homogeneity of

post-magmatic meta
the granitic magmatism, coupled with a short crustal residence time (Halden et

the source region fol
al.,, 1991).

atite derived from arkosic metasediments (AWm), amphibolite (Ah), and tonalite (Tj)
ake and as a generally east-trending zone south of Gauer Lake.

an Lake domain in the northeast corner of the map is dominated by late intrusive
granite to granodiorite (Gl) intrusive into older foliated hornblende-bearing tonalite
ta qranodiorim (T ]) d hornblende-bearing tonalite (Th). A northeast-trending band of orthogneiss
orite to tonalite gneiss (Gj) and granodiorite to granite gneiss (Gn) occurs
of the lake. Paragneiss (AWm) occurs in the centre of the lake as chains of
ite derived from quartzose meta-arenite and feldspathic metagreywacke.

Tectonic Synopsis

Tectonically, the rocﬁ's in NTS 64A are part of the Trans-Hudson orogen. This orogen is an early

Proterozoic collisions

1988) Assuming a
sented in the Split Lal

® Foreland zone; s prises the Churchill - Superior boundary zone. Thrusting of the Reindeer zone
(see below) onto the Superior craton is interpreted to be the cause of the highly tectonized nature
of the zone.

rthwest-dlppmg subduction polanty the following tectonic elements are repre-
e sheet (NTS 64A):

‘_' Internal Fiehdeerbzone. this zone is made up of juvenile Proterozoic arc successions ( volcanics,
volcaniclastics, ﬁiutons and younger molasse type sediments) of the Southern Indian and Leaf
- Rapids domains and supracrustals (volcanogenic sediments) of the Kisseynew domain. Internal
structures and t ctonic relationships between the domains are poorly understood.

ain; this is an Andean type large batholithic complex with subduction related and
arc magmatic chemical characteristics. It extends along the southeastern edge of the hinterland
that is not expo{q:d in NTS 64A.

&
® Spilt Lake biocbi,"l'his is interpreted to represent a portion of the Archean craton that was dislo-

cated by a late Archean tectono-metamorphic event and probably further modified during terminal
Hudsonian collisfpn.

|
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Seriate to porphyritic granite; cGr - Chipewyan bath-
olith; BLGr - Baldock batholith, 1: 1855+ 30 Ma

Porphyritic microcline granite; leucocratic biotite
granite; cGp - Chipewyan batholith, BLGp - Baldock
batholith

Syenogranite (Chipewyan batholith); Zh - horn-
blende—biotite syenogranite to alkali feldspar granite

Tonalite to granodiorite with hornblende + biotite;
aligned clots of mafics and inclusions of paragneiss
and D

Migmatite derived from quartzose meta-arenite and
feldspathic metagreywacke, with hornblende,
magnetite (Arkosic Suite)

Amphibolite, diopside bearing

Leucogranite

Gneissic granite to granodiorite, biotite-bearing

Hornblende tonalite

Granodiorite to granite gneiss; commonly seriate,
containing partially assimilated to schlieric remnants
of paragneiss or D, Tn, Tj

Gneissic tonalite, leucocratic, with numerous
amphibolite inclusions

Tonalite to granodiorite with hornblende + biotite;
aligned clots of mafics and inclusions of paragneiss
and D

Diorite, melanotonalite, gabbro, diabase dykes,
ultramafic intrusion breccia

Migmatite derived from quartzose meta-arenite and
feldspathic metagreywacke, with hornblende,
magnetite (Arkosic Suite)

Gl

Gn

Assean Lake Split Lake mylonite,
protolith unknown
Leucocratic biotite granite
}
i
Granodiorite,
granodiorite)

tonalite, granite (Livingston

|
Tonalite, biotite tonalite {

Leucogranite Gl Leucogranite

Plutonic Rocks of Unk

- Pegmatite

Cataclastic Rocks
27
[~ /////

Gneissic granite to granodiorite, biotite-bearing f

n Age

Seriate to porphyritic granite; Gp - porphyritic
microcline granite

S -

Cataclastic granite to tonalite gneiss, derived from
granite and lels{ic gneiss listed below

{

Cataclastic garhet amphibolite, derived from mafic
units listed below

Syenogranite

Hornblende tonalite

Granodiorite to tonalite gneiss :

!

|
Granodiorite [to granite gneiss to anatectic

Granodiorite to granite gneiss to anatectic
granodiorite; commonly seriate, contains partially

granodiorite; commonly seriate, contains partially
assimilated to schlieric remnants of paragneiss or D, assimilated to éphlien’c remnants of paragneiss or D,
Tn, Tj Tn, Tj l

Gneissic tonalite, leucocratic, with numerous '
amphibolite inclusions

Granodiorite to granite gneiss; commonly seriate,
containing partially assimilated to schlieric remnants
of paragneiss or D, Tn, Tj

|
Tn - Tonalite to granodiorite; Ta - augen tonalite; w‘,
Tq - biotite tonalite, quartz-rich; Tj - tonalite to grano-
diorite, hornblende— or hornblende— biotite bearing,
with aligned clots of mafics and inclusions of i
paragneiss and D !

Diorite, melanotonalite, gabbro, diabase dykes,
ultramafic intrusion breccia

Diorite, melanotonalite, gabbro, diabase dykes,
ultramafic intrusion breccia

Campbell - Waskaiowaka Metasediments Sickle Metamorphic Suite Sickle Metamorphic Su
- cwS - Campbell-Waskaiowaka sediments, 3 sMS - Sickle Metamorphic Suite, undivided; smS - S ] Migmatite der ed from meta-arenite, quartzite,
3° 4| undivided (Sickle equivalents?); - pelitic G"'3 (patterned) migmatite derived from meta-arenite, ;;*{,5@:5_:\" psammitic and pelitic metagreywacke with
ok A metagreywacke, garnet—cordierite=sillimanite— el quartzite, psammitic and pelitic metagreywacke with —~—~ 1 hornblende, magnetite (sMWh) and feldspathic
magnetite bearing (Odei River iss equiv- hornblende, magnetite (sMWh) and feldspathic metagreywacke (sMW)

ANOMALY MAP

(RESIDUAL TOTAL FIELD)

-
Reference for U-Pb zircon age.
1® Van Schmus, unpublished data.
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MAJOR DOMAINS

alents?); cwS - (patterned) rrugrna!nasdenvedimm metagreywacke (sMW)
guartzose meta-arenite, quartzite, psammitic and
pelitic metagreywacke with hornblende, magnetite

(cwWh) and feldspathic metagreywacke (cwW)

Polymictic metaconglomerate, magnetite bearing

Feldspathic metagreywacke, magnetiferous;
sMWh - psammitic and pelitic metagreywacke with
hornblende, magnetite

Feldspathic metagreywacke, magnetiferous;
cwWh - psammitic and pelitic metagreywacke, horn-
blende—magnetite bearing

|
Feldspathic metagreywacke, magnetiferous

r

Amphibolite; *ﬂ - amphibolite, diopside bearing;
Amphibolite; Ah - amphibolite, diopside bearing

Amphibolite, diopside bearing Ag - garnet amphibolite

Burntwood River Metamorphic Suite

Burntwood River Metamorphic Suite, undivided;
BWt - metagre! e, staurolite bearing

Burntwood River Metamorphic Suite

:
Metatectic greﬁwacke-derived gneiss
!

|

Diatectic garnet-biotite gneiss

Metatectic greywacke-derived gneiss

Diatectic garnet—biotite gneiss
!

I
Proterozoic and/or Archean

i
] Leucocratic granite, biotite—garnet bearing (Fox
Lake granite); Gb - biotite granite

|

Gabbroic and

G ki | s

Leucocratic biotite tonalite; Th - tonalitic to

granodioritic orthogneiss

fic dykes (Molson swarm)

4

Ultramafic rocks (Open symbol - drill intersection)

— Ospwagan Group

[
- Metabasalt, m%ssive and pillowed

Migmatite, niigmalitic gneiss; composed of
reworked Archean migmatites with variable amounts
of mobilizate and injected granitic neosome; Nb - /it
par lit biotite gneiss

i
Archean i

Granite, granojﬁorite; containing nebulitic zones of

G highly assimilated older gneiss

Migmatite, harnblende and hornblende—biotite
gneiss; composed of mobilized and injected layered
gneiss and agmatites derived from T and A (below),
with 10% - 75% tonalite to granodiorite neosome

Tonalile-granLdiorite; with hornblende clots,
containing up tfa 25% inclusions of A (below)

96°

Archean

Enderbite with mafic inclusions

(o] j Felsic granulite, opdalite; in part, retrogressed

Granulite of intermediate to mafic composition

Amphibolite, pyroxene bearing

BEDROCK GEOLOGY COMPILATION MAP SERIES
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980 040 80°

50 o 50 100 150 200
KILOMETRES
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530]
PHANEROZOIC

519

149°]
84° 90°

-1500
-1000
- Anorthosite, arlorthositic gabbro
-750 STRATIGRAPHIC NOTE:
The map units within each domain are in approximate
-500 chronological order. However, some units in the Churchill - Amphibolite ard metagabbro; Al - layered amphi-
Superior Boundary Zone may not correlate with adjacent bolite and mefagabbro; Ag - garnet amphibolite;
-400 domains. Af - plagioclaﬁ%aamphlbolile
1
-350 !
-325 '
-300 p
-275 |
-250 "
125 150 -175 -200 -225 |
I
|
|
SYMBOLS |
}
Geological boundary (approximate, inferred from aeromagnetic survey) ‘
( 600
Bedding, tops unknown (inclined 30°-59°); primary layering (vertical)
Foliation and metamorphic layering (dip unknown, 0°-29°, 30°-59°, 60°-79°, 80°-90°)
Fault (defined, inferred) ' ]
Domain boundary
Area of little or no outcrop
55°]
Sample locality for U-Pb zircon age determination
|5ae)
IMPORTANT MINERAL OCCURRENCES 4
I
Name UTM Northing/Easting Commodity References I
1A > Lindalveinz. ... ilie 659650/6237200 7. MI 64A/8 AU1'
2 A Dunbrack vein .................. G58220/6238TH0 L MI 64A/1 AU1
49°]
PROPERTY STATUS COMMODITIES i
Important mineral property .................. A Au gold
! Mineral Inventory card, Manitoba Energy and Mines.
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