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5a Unsubdivided hornblende-biotite, biotite-horn-
blende and biotite tonalite gneiss 

5b Biotite-hornblende tonalite gneiss 
5c Biotite-hornblende tonalite 
5d Biotite tonalite gneiss 
51 Garnetiferous tonalite gneiss 
5g Amphibolite, may contain biotite 
5h Garnetiferous amphibolite 
5L Garnet-clinopyroxene amphibolite 
5m Garnetiferous biotite-rich paragneisses

INTRUSIVE OH FAUL T CONTACT

SHAWMERE ANORTHOSITE COMPLEX' 
METAMORPHOSED DIKES

4a Anorthosite dikes
4b Gabbroic, predominantly garnetiferous dikes

INTRUSIVE CONTACT

3a Anorthosite, commonly garnetiferous
3b Leucogabbro ; commonly garnetiferous, locally 

coronitic
3c Gabbro to melagabbro, commonly garnetiferous 

and coronitic:unsubdivided
3d Quartz   clinopyroxene-garnet amphibolite, to 

quartz   clinopyroxene-amphibole garnetite
3e Hornblende gabbro, melagabbro   garnet   

quartz
3( Clinopyroxene, hornblende-clinopyroxene gab 

bro tc melagabbro, commonly strongly lineated
3g Garnet-hornblende norite, melanorite (coronitic), 

(May contain green spinel).
3h Garnet-clinoamphibole melagabbro. (May con 

tain green spinel, anthophyllite., sapphirine).
3j Hornblende gabbronorite, melagabbronorite
3L Garnet-bearing hornblende gabbro norite (coron 

itic)
3m Coronitic troctolite
3n Ultramafic rocks; unsubdivided
3p Spinel harzburgite
3q Spinel-olivine-hypersthene hornblendite. (May 

contain garnet).
3r Garnet clinoamphibolite (May contain plagioc 

lase, orthopyroxene, spinel).
3s Clinopyroxene hornblendite
3u Sapphirine-bearing rocks
3A Meg ac rystic textu re0
3B Clotty texture6
3C Streaky to gneissic texture'
3D Granoblastic texture9
3E Granoblastic-banded texture h

MARGINAL

2 Quartz   clinopyroxene-garnet amphibolite

INTRUSIVE CONTACT 

METASEDIMENTS 1

1a Garnet-biotite-quartz-plagioclase   hornblende
  K-spar paragneisses (wackes) 

1 b Orthopyroxene bearing paragneisses 
1 c Quartz-clinopyroxene-garnet amphibolite 
1 d Orthopyroxene-beanng amphibolite 
1f Biotite-hornblende tonalitic gneiss, mostly garne 

tiferous 
"  ; - 1g Trondhjemite

1 h Mafic, intermediate tuff

a This legend may be changed as a result of subsequent laboratory in 
vestigations

b TONALITE GNEISS: Schistose to gneissic tonalitic rocks with inclu 
sions of older amphibolitic and metasedimentary rocks possibly be 
longing to Unit 1. Minor foliated granodiorite to granite. Amphibolitic 
rocks within this unit are locally more widespread than tonalite. Tonal 
itic and amphibolitic rocks contain deformed concordant to discor 
dant coarse-grained to pegmatitic stringers and discontinuous layers 
of trondhjemite. Amphibolite outcrops may contain up to 50*^ 
quartzo-feldspathic material.

c Although most rocks of the Shawmere Anorthosite Complex recrys 
tallized during metamorphism, tor ease of description they are given 
igneous rock names. The rocks are classified folfowing the recom 
mendations of the IUGS Subcommission on the Systematics of Igne 
ous Rocks as outlined in the paper by A. Streckeisen (1976), "To 
Each Plutonic Rock its Proper Name." Earth Science Reviews, 12. 
p. 1-33.

d Recognizable plagioclase megacrysts which may be partially or to 
tally recrystallized into an equigranular polygonal mosaic of small 
plagioclase grains.

e Clots and pods of .mafic minerals interstitial to original plagioclase 
megacrysts. The shape of the megacrysts is not always recogniza 
ble

f Elongation of malic clots into subparallel discontinuous stringers 
(streaky) or into continuous thin mafic layers alternating with leucoc 
ratic layers.

g Equigranular polygonal mosaic of recrystallized plagiocfase and 
other mafic minerals, if present

h Alternating leucocratic and melanocratic layers displaying granob 
lastic texture. Typical exposures of granoblastic-banded rocks can 
be observed on the shores of Carty and Wakagami Lakes.
Rocks of this zone contain se m icon cord ant quartzo-feldspalhic (tron- 
dhjemitic) segregations and may contain concordant anorthositic 
layers.

k Laboratory investigations are under way to determine if the amphi 
bolitic rocks immediately fringing the anorthosite can be distin 
guished from amphibolitic rocks belonging to units 1 and 5.
METASEDIMENTARY UNIT: Semi-pelites (wackes) with subordinate 
intercalations of psammites and pelites. Contains concordant layers 
of pyroxene-amphibolite and concordant to slightly discordant 
Sheets of younger foliated meta-tonalite and thin layers of trondhjem 
ite. Concordant composition cut the above lithologies.

SYMBOLS

Glacial Striae 

Esker

Small bedrock 
outcrop

Area of bedrock 
outcrop

Foliation (inclined; 
dip value 
indeterminant but 
direction known; 
strike only 
measurable)

Mylonitic foliation 
(inclined; dip value 
indeterminant but 
direction known)

Banding (inclined, 
top known; inclined, 
top unknown; dip 
value indeterminant 
but direction known)

Lineation (horizontal, 
with plunge; showing 
direction of plunge 
only)

Geological boundary
{observed,
interpreted)

Fault (observed, 
assumed)

Lineament

Orientation of dike
(inclined)

Pseudotachylite- 
ultramylonite

Mylonitizedzone 

Gravel and Sand

Limit of mapping

MARGINAL NOTES

INTRODUCTION i
This map presents the results of detailed mapping of the northeastern 
half of the Shawmere Anorthosite Complex (Thurston ef a/ 1977}. The 
complex is a highly deformed and metamorphosed layered intrusion of 
Early Precambrian (Archean) age (K/Ar date of 2.51 b.y.; Watkinson et 
at. 1972) surrounded by biotite-rich garnetiferous paragneisses, 
quartzo-feldspathic schists and amphibolites, The map-area is entirely 
within the Kapuskasing Structural Zone, a structural-metamorptiic zone 
separating east-trending, weakly metamorphosed "greenstone" terrane 
from northeast to east-northeast-trending highly metamorphosed schists 
and gneisses. The area is covered by ODM-GSC aeromagnetic maps 
2247G and 2248G. It was previously mapped at a scale of 1:126 720 as 
part of Operation Chapleau (Thurston etal. 1977). The primary objective 
of this project was to evaluate the Cr and Al potential of the Shawmere 
Anorthosite.

LOCATION AND ACCESS
The area investigated covers about 300 km2 . It is located about 100 km 
west of Timmins and 90 km northeast of Chapleau. It includes Carty 
Township, the southeastern part of Lemoine Township, and small parts 
of Oates, Foleyet and Ivanhoe Townships.

Access to the southern part of the area is provided by a series of forest 
access roads branching off Highway 101 and extending 5 to 8 km to the

northwest The remainder of the area can be reached bytloat-equipped 
aircraft from nearby Ivanhoe Lake. The Shawmere River north of Shaw 
mere Lake and the narrow, shallow stream connecting Wakagami and 
Carty Lakes are navigable by canoe.

MINERAL EXPLORATION
In 1964-1965 Keevil Mining Group (now Teck Corporation Limited) car 
ried out a magnetometer and electromagnetic survey on high-grade 
schists and 'gneisses within the Kapuskasing Structure in areas to the 
south of the map-area. A few EM anomalies were located and subse 
quently trenched and drilled. These anomalies proved to be caused by 
strong disseminations of pyrrhotite or pyrite and magnetite. The same 
company also staked 32 claims centered along the Fire Tower Road in 
Foleyet Township but no further work is on file.

GEOLOGY

The Shawmere Anorthosite Complex
The intrusion can be subdivided into zones of contrasting compositional 
and structural characteristics: a) Megacrystic Gabbroic Anorthosite 1 
Zone, b) Anorthosite Zone, c) Banded Zone, d) Border Zone.

The Megacrystic Gabbroic Anorthosite Zone occupies the central por 
tion of the anorthosite complex and extends to the northeastern margin 
of the intrusion. It is composed predominantly of gabbroic anorthosite 
with subordinate anorthosite, anorthositic gabbro and gabbro, and mi-

nor metagabbro. AU rocks within this zone contain large (1 to 50 cm) cu 
mulus plagioclase megacrysts embedded in a matrix of mafic minerals. 
Most megacrysts are internally granulated and totally recrystallized into 
aggregates of small (2-3 mm) plagioclase grains. Primary igneous pla 
gioclase is best partially or totally preserved in rocks of gabbroic compo 
sition. In general the plagioclase megacrysts are deformed into prolate 
ellipsoids. In zones of more intense deformation, the megacrysts are 
streaked out into discontinuous leucocratic layers alternating with mela 
nocratic layers. Mafic minerals within this zone consist of amphibole-cli- 
nopyroxene-orthopyroxene, irregular clots of dark green amphibole, and 
of orthopyroxene surrounded by an inner shell of amphibole, or mixed 
amphibole-clinopyroxene, and an outer 'Shell of granular garnet. At one 
locality the core of the coronitic assemblage is occupied by olivine.

In the northwestern part of the map-area, the Megacrystic Gabbroic 
Anorthosite Zone grades into predominantly anorthositic rocks with aver 
age mafic mineral content not exceeding 5 percent. The Anorthosite 
Zone is separated from the Border Zone by a thin (60-100 m) discontinu 
ous unit composed of lineated clinopyroxene-rich gabbro. Anorthositic 
rocks in this zone are made up of granular aggregates of grey to red 
dish-coloured plagioclase, minor interstitial amphibole, and, occasional 
ly, scattered garnet grains. Outcrops ol otherwise almost pure anortho 
site may also contain thin (2-5 cm) layers composed of equal amounts of 
plagioclase and amphibole or garnet-amphibole and minor plagioclase. 
Remnants of igneous plagioclase are rare in this zone.
Rocks of the Banded Zone occupy the southeastern margin of the Shaw 
mere Anorthosite bfetween Carty and Wakagami Lakes, The Banded 
Zone is characterized by well developed small scale (1 to 30 cm) com 

positional banding, presence of deep-red garnet-rich layers, and lack of 
mafic clots and plagioclase megacrysts. Individual layers comprise pure 
anorthosite, lineated clinopyroxene-amphibole-plagioclase gabbro, 
sphene-plagioclase-quartz-amphibole-garnet (up to 60-70 percent) 
rocks, and minor ultramafic rocks composed of orthopyroxene, amphi 
bole, serpentinized olivine and up to 5 percent green aluminum spinel. 
Thin quartzo-feldspathic segregations are locally present in this zone. 
Most of the layers are isomodal and mineral-graded layers are rare. At 
one locality on the northeastern shore of Carty Lake mineral-graded lay 
ers, rich in amphibole at the base and plagioclase at the top, are size 
graded as well and can be used as top indicators. Structures strongly re 
sembling graded bedding can be observed at Carty Lake. However, 
since the rocks in'ihe area are tightly folded and the folds are isoclinal 
and recumbent, it is possible that the "cross beds" are in fact sheared 
folds.
The Border Zone is a distinct lithologic unit, 50 to 100 m thick, which sep 
arates rocks of the Shawmere Anorthosite Complex from country rocks. 
It outcrops almost continuously along the northwestern margin of the in 
trusion and in the Carty Lake-Harold Lake area. Structurally, the Border 
Zone can be seen to underlie and overlie anorthositic rocks. The Border 
Zone is made up of a dense, dark-coloured, foliated garnetiferous am 
phibolite containing 5 to 20 percent concordant to slightly discordant 
quartzo-feldspathic layers, and at some localities, anorthositic layers. 
Border Zone rocks grade into predominantly anorthositic rocks contain 
ing subordinate layers of garnet amphibolite. The contact between Bor 
der Zone and country rocks can be sharp or transitional. Where transi 
tional, the amphibolites become increasingly migmatized away from the

anorthosite. The Border Zone is interpreted as the metamorphosed 
equivalent of a gabbroic marginal zone formed by cooling the magma 
against the country rocks.
The Shawmere* Anorthosite Complex is metamorphosed to the horn 
blende granulite subfacies of the granulite facies. This is substantiated 
by the occurrence of sapphirine associated with garnet, pargasite, and 
plagioclase in melagabbro from Carty Lake, the presence of green alu 
minum spinel in ultramafic layers, and the coexistence of garnet, pyrox 
enes, amphibole, and plagioclase in gabbroic rocks.

Country Rocks
The Shawmere Anorthosite Complex is surrounded by fine- to medium- 
grained quartzo-feldspathic schists and gneisses, fine- to medium- 
grained semi-pelitic paragneisses, and medium-grained amphibolites 
and garnet amphibolites All country rocks contain variable amounts of 
coarse-grained quartzo-feldspathic segregations probably formed dur 
ing anatexis and then deformed with the country rocks.

Quartzo-feldspalhic schists and gneisses are composed of quartz-felds- 
par-biotite-hornblende   garnet, occuring as irregularly shaped masses 
within the southeastern part of the Shawmere Anorthosite, as discontinu 
ous zones of variable width rimming the anorthosite, and as intercala 
tions in semi-pelitic metasediments. The width of zones underlain by 
quartzo-feldspathic rocks surrounding the anorthosite increases in a 
southwesterly direction along both margins of the intrusion.

The semi-pelitic paragneisses are quartz-biotite plagioclase schists 
which may contain orthopyroxene and up to 30 percent garnet porphy-

roblasts In the Shawmere Lake area, the metasediments display a well 
developed compositional banding. Individual layers, 2 to 5 cm thick and 
rich in biotite and garnet, alternate with equally thick layers poorer in 
both minerals-

Amphibolites are composed of amphibole and plagioclase, and may 
contain garnet, quartz, clinopyroxene, orthopyroxene and biotite. They 
occur as discrete outcrops, as rafts or boudinaged layers enclosed in 
quartzo-feldspathic rocks, and as discontinuous layers within semi-peli 
tic metasediments. Amphibolitic rocks in the southeastern corner of the 
map-area may represent metamorphosed equivalents of mafic luffs and 
lavas ot nearby "greenstone" terranes.

Dikes
Rocks of the Shawmere Anorthosite Complex are cut by metamorp 
hosed dikes and dikelets of gabbroic and anorthositic composition. Most 
of these early dikes are deformed and garnet-bearing. Pegmatitic leuco- 
dioritic dikes intrude the anorthosite and banded zone of the anorthosite 
as well as the quartzo-feldspathic rocks surrounding the anorthosite. 
Undeformed pegmatitic dikes ranging in composition from granite to 
trondhjemite cut the country rocks and rare trondhjemite dikes cut the 
anorthositic rocks. Late undeforrhed and unmetamorphosed fine- to me 
dium-grained diabase dikes cut both the anorthosite and the country 
rocks. Diabase dikes trend predominantly east-northeast and less com 
monly northeast, west-northwest, northwest and north-northwest. They 
are wide-spread in the eastern and southeastern parts of the area and 
rarer further to the north and northwest.

STRUCTURAL GEOLOGY
At least three phases of deformation can be recognized in the map-area 
The first and most intense phase of deformation (FT) produced the prom 
inent north-northwest- to northwest-dipping schistosity-gneissosity as 
well as a set of mesoscopic, close fo tight, isoclinal folds with northwest- 
dipping axial planes and axes with shallow pfunges to the west-south 
west. The isoclinal folds are moderately inclined in the northern part of 
the map-area and strongly inclined or recumbent in the south. Folds with 
diverging limbs are very rare. Associated with the F, folds are wide 
spread mineral Imeations which include elongated plagioclase mega 
crysts and elongated aggregates of hornblende and clinopyroxene in 
"anorthositic" rocks, elongated biotite and hornblende in metasedi 
ments, and quartz rods in quartzo-feldspathic rocks. Mineral lineations 
are especially prominent in hinges of mesoscopic folds. Mineral linea 
tions are invariably parallel to fold axes of FT folds. The second phase of 
deformation (F2) gave rise to large open folds with subhorizontal north 
west-trending areas. Occasional reversals in the direction of plunge of 
mineral lineations are considered to be related to F 2 folding. Open folds 
related to D3 can be observed in the Shawmere Lake area. There the 
gneissosity in metasediments is locally warped about axes plunging 
steeply to the north-northwest. It is suggested that the Shawmere Anor 
thosite Complex is folded into a major southwest-plunging asymmetrical 
overturned syncline with a steeper inverted limb and a shallower normal 
limb. This interpretation is based on: a) the occurrence at Carty Lake of 
mineral and size-graded layers facing north, b) the presence of a Border 
Zone rimming the anorthosite on both sides forming the base of the se 
quence, c) the relatively undeformed nature of the central part of the in-

trusion, d) the style and attitude of F, folds and related lineations.

North- to north-northeast-trending shear zones characterized by intense 
mylonitization and development of pseudotachylite veinlets are common 
along the eastern margin of the Kapuskasing Structural Zone. The most 
prominent mylonite zone, up to 250 m wide, straddles the boundary be 
tween anorthosite and counlry rocks from the CNR railway to just north of 
the Fire Tower Road in Foleyet Township, a distance of approximately 11 
km. Other major mylonite zones are exposed along the Fire Tower Road, 
at Wakagami Lake, west of East Carty Lake, and along Highway 101. Al 
though the mylonite zones are late structures which cut across lithologic 
units and defleul the regional schistosity, they are in part developed 
along pre-existing faults. For example, the mylonite zone to the west of 
East Carty Lake separates high grade amphibolite and paragneisses of 
the Kapuskasing Structural Zone from "greenstone" terranes.

ECONOMIC CONSIDERATIONS 
Cr and Fe, Ti
Anorthositic rocks are known to^contain economically significant depos 
its of Cr-rich spinel, ilmenite, or rhagnetite-ilmenite.

Ct-rich spinels only crystallize from relatively undifferentiated basaltic li 
quids. Consequently chromites can only be expected lo occur in anor 
thosite composed of h/ghly calcic plagioclase. Ilmenite and magnetite, 
on the other hand, crystallize from more differentiated basaltic liquids 
and are usually found in anorthosite with plagioclase in the andesine-la- 
bradorite range, It is also known (e.g. Bushveld! Complex), and it has

been experimentally shown (Hill and Roeder 1974), that basaltic mag 
mas differentiating under normal oxygen fugacity conditions do not crys 
tallize spinef phases during their middle stages of fractionation. Out 
crops within the Shawmere Anorthosite Complex appear to be devoid of 
disseminations of either chromite, ilmenite, or magnetite. A few opaque 
minerals examined to date proved to be metamorphic aluminum spinels. 
On the basis of these field observations the potential for oxide minerali 
zation in the Shawmere Complex is poor. However a petrogenetic study 
of the complex would help substantiate the field observations and might 
explain the apparent lack of oxide dissemination.

Aluminum
Technologically it is possible to extract aluminum from anorthositic rocks 
and recover up to 98 percent AI203 (Quon 1977). As the world's bauxite 
reserves are slowly being depleted, the demand for aluminum increas 
es, and some of the foreign governments that control bauxite supply are 
politically unstable, the long-range economic potential of large anortho 
site masses as sources of low-grade AI?O3 should be considered. In the 
Shawmere Complex, the best belt of anorthositic rocks with low mafic 
mineral contenl covers an area ol between 4 and 7 km2 extending from 
the CNR railway to just northeast of Lemoine Lake. This represents be 
tween 1.1 and 1.9 billion tons to a depth of 100m,

Conversion factor 1 foot = 0.3048 m 

1 Terminology from Streckeisen (1976).
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