
DP 475
CHARPENEY - COOPMAN - BAILLOQUET MAP-AREA (SAGUENAY COUNTY)

http://gq.mines.gouv.qc.ca/documents/examine/DP475
http://gq.mines.gouv.qc.ca/documents/sigeom/Licence.pdf
http://gq.mines.gouv.qc.ca/documents/sigeom/license.pdf


r J 
I 

MINISTERE 

DES RICHESSES 
NATURELLES 
DW ÇTIOrd GENERALE 

DES MINES 

EXPLORATION GEOLOGIQUE 

CHARPENEY - COOPMAN 

BAILLO UET MAP-AREA 

M.A. Klugman 

Final report 

1977 
DP-475 



GOUVERNEMENT DU QUEBEC 

MINISTERE DES RICHESSES NATURELLES 

EXPLORATION GEOLOGIQUE 

CHARPENEY - COOPMAN - BAILLOQUET 

MAP-AREA 

Saguenay County 

by 
M.A. Klugman 

1955 

Versé ficher ouvert en avril 1977 	 DP-475 



TABLE OF C fT 

1 	INTRO aTXON 
1 	 Location 
8 	 Access 
3 	 Inhabitants 
4 	 Resources 
4 	 Timber 
5 	 Bur-trapping 
5 	 Fishing 
5 	 Agriculture 
6 	 Water Power 
6 	 Climate 
4 	 Field Work and Acknowledgements 
7 	 Previous Work 

8 	TOPOGRAPHY 

10 	GENERAL =LOGY 
10 	General Statement 
11 	Table of Formations 
12 	 Metamorphosed Sedimentary and Aesooieted Rocks 
13 	 Quartaofeldepathic Gneisses 
14 	 Biotite and Hornblende Paragneiss 
14 	 Biotite Paragneiss 
15 	 Hornblende Paragneiss 
15 	 Biotite-Hornblende Paragneis. 
15 	 Graphite Paragneiss 
16 	 Chlorite Paragneiss 
16 	 Hornblende Granulite 
17 	 Hypersthene Granulite 
18 	 Schiste 
19 	 Amphibolites 
20 	 Quartaites 
20 	 Andes ice»Bornblsnde» Chlorite Paragneiss 
21 	 Hypersthene Gneiss 
21 	 Origin of the Metamorphosed Sedimentary and 

Associated Rocks 
25 	Early Intrusives and Associated Rooks 
25 	 kigaatites 
26 	 Porphyroblestic Hornblende Gneiss 
87 	 Augen and Biotite Gneiss 
29 	 Anorthosite 
30 	 Southern body of enorthosite 
32 	 Northern and central sections 
35 	 The banded complex 
39 	 Trootoli.te, Coronite and Olivine Gabbro 
41 	 Neri te 
43 	 Qab aro i c Dio ri t e 
43 	 Diorite 
45 	 idonsonite and Syenite 



4? 	 Rornblende Granite 
4? 	 Biotite Granite 
60 	 Pegmatite and Aplite Dykes 
51 	 Lempro phyre Dykes 
51 	 Diabase Dykes 
52 	Pleistocene and Recent 

53 	STRUCTURAL GEOLOGY 
66 	 Faulting 
5? 	 Jointing 

58 	ECONOMIC GEOLOGY 
58 	Garnet 
58 	Feldspar 
59 	Biotite 
59 	Building Stone 
60 	Ochre 
60 	Sulphides 
60 	 I1m:nite-ldagnetite 

APP 	C I 

64 	Location of amples (1954) Series KZ 

APPENDIX IX 

66 	Analyses of Samples :•1 to 	6 

FIGURES 

67 	F3g.lr Glacial gauges at mouth of Sault-Plat River, 
Charpeney Np. 

57 	Pig.2: Centre fault-face west of Bouleau River. The 
lame is porphyroblastia hornblende gneiss end 
the man is standing on biotite gneiss, 

Rochemanteau "p' 
Fig.3e Hornblende and biotite schist intruded by 

biotite games, Charpeney Twp. 
Fig.4: Coarse-grained olivine gabbro cut by pegmatite 

dykes. Rochemanteau 

Fig.5; Looking southwest across Tortue River from 
Coopman to C.arpeney Twp. 

69 	Fig.*3s Migmatite found associated with gabbro and 
granite intrusions, Note aplite dyke (left 
upper centre) truncated by pegmatite. 

68 

58 

6'9 



70 

71 

71 

72 

Zig.7: Buchan Point - Coopman Twp. Highly 
distorted end deformed biotite schist in 
biotite augen gneiss. Note quartzite and 
feldspar stringers. 

Fig.8: Grand Portage, Coopman Twp., from Manitou 
mouth to Lac des Rudistes. 

Fig.9: Inter-layered hornblende and hyperathene 
granulite on Lac des idistes. The dip 
is towards the southeast. 

Fig.lO: Panoramic view of Lac des Eudistes looking 
southwest towards Charpensy and Coopman Zips., 
from fire tower east of the lake. 

73 	
Fig,ll: Drag fold in gneissic anorthosite at Cap 

Rond, cut by pegmatite dyke (perpendicular 
to strike) . Mote jointing parallel end 
perpendicular to strike 

Fig.12: Typical exposure of coarse-grained massive 
73 	 anorthosite protruding through Cenozoic mantle, 

southeast corner, Bailloquet Tip. 

74 	Fig.13: View from gulf of coastal belt underlain 
by coarse-grained massive anorthosite and over-
lain by unconsolidated Cenozoic deposits, 
Bailloquet Tip. 

MAPS  - 1"= 1 mile 

Coopman-Charpeney Area 'map 1306 (PR. 296) 
Bailloquet Area. map 1072 (PR. 313) 



CHARPENEY — COOP&AN — BAILLOUET MAP—AREA 

SAGUENAY COUNTY 

by 

Ao.  A. Kiugman  

INTRODUCTION 

Location  

The Cherneney—Coopmpn.-Bailloquet area was man7)ed 

by the writer during the summers of l95 and. 1954. It is 

bounded on the south by the gulf of St. Lawrence and extends 

inland for about l miles to latitude 50.03 1 7. On the east 

end west it is boune 	y lonOtuees P0551 "' and 693517, 

respectively. The map—area includes Charneney, Coopmem and 

Bailloduet tcyrnehips partso Rochementeux end TouTel town—

ships, Pe well PS a. three—mile—wide strip along the northern 

border which has not been subdivided into townships. In all 

it covers atcbut 440 ac'uare miles. The western boundary of 

the area is 35 miles east of seven Islands (Sept. Iles), a 



town on the north shore of the St. Lawrence, 325 miles below 

cuebec City. 

Access  

rIP Prea is most easily reached by sea-plane, from 

a base at Lac des Rapides, near Seven Islands. The only 

lakes within the area suitable for landing larger sea-planes 

are Boutereau and Delaunay lakes in Charpeney County in the 

west, Touzel lake in the extreme eastern section and Des 

Eudistes, half within the north centre of the area. Landings 

can. also be made on Jenne-Mance, Vibert, Trevor and 4 ort in 

lakes by smaller sea-planes. "ater landings along the coast 

can be undertaken at high tide in the mouths of P.nitou and 

gheldrake rivers, in the south centre and east respectively. 

The area may also be reached by f ishin boat from 

Moisie, a smell village at the mouth of the Moisie river, 

about twelve miles eest of Seven Islands, and also from the 

villages of Rivi'ere-au-Tonnerre and Sheldrake, seven miles 

end one mile east of the ares., respectively. Good anchorages 

are to be found at the mouths of Bouleau, manitou, Aux-

Graines, Chaloupe end Sheldra.ke rivers. 

Travel within the northern half of the area is not 

easy, but a number of good portages facilitate access to the 

southern part. Five major rivers flow southward across the 

man-area. From west to east they are Bouleau, Tortue, Manitou 



in. the centre, Chaloupe, and the Sheidrake in the extreme 

east. ,lanitou and Iheldrake rivers are both navigable by 

canoe along the greater part of their lengths within the 

map—area, and where not, good portages link the navigable 

sections. Chaloupe river has a. steep gradient with many 

waterfalls and rapids, and at no time is it suitable for 

navigation. Bouleau and Tortue rivers also have etear 

gradients and numerous rapide, and vary seasonally from 

torrential streams to almost dry water—courses, and are, 

therefore, poorly suited for navigation by canoe. 

Ail the rivers flow over steep falls into deen 

gorges near the coast, but on Manitou and neldrake rivers 

the falls are skirted byrell used. portages. 

An excellent portage runs from the sea, at the 

mouth of Manitou river, northTard to Des Eudietes lake in 

the central section of the map—area. This excellent trail 

is from twelve to twenty feet wide, and most of the creeks 

along its route are spanned by bridges. Another good port—

a7e starts four miles from the coast on the east bank of 

Sheldrake river and runs northward, parallel to the river, 

for five miles, There it again joins the river. This port—

age was cut to avoid the dangerous narrow gorge in which 

the river runs along this stretch. In Charpeney—Coopman 

townships old portages, in poor condition, were recut by the 

writer's party in 1953. These portages act as connecting 
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links along the north-south water-route acrosF the area 

formed by 'sbien, Boutereau, Grace, Delauney and Thérèse 

lakes and. qsult-Plat river. Two major portages were cut 

during the same summer. The first, eight miles long, follows 

closely Bouleau river on the west side. The second, three 

miles long, runs easterly from N?launay lake to Tortue river. 

A good portage runs along the coast, between 9heldreke and 

the mouth of ,lanitou river, joining the smell fishing village 

of Le. Chaloupe to these points. Besides these porta7es, a 

number of hunter's trails traverse the southern. section of 

Bailloguet township. 

Inhabitants  

La Chaloupe et the mouth of Chaloupe river is the 

only inhabited village in the area. The village is partially 

abandoned with only six of the original 20 families remaining. 

RivAre-aux-Graines was e vilire of 30 families, but was 

abandoned five years ego. other inhabitants are the fire - 

rangers, who work from Manitou river-mouth base, and hunters 

from the neighbourin villages of Sheldrake and Rivi\ere-au - 

Tonnerre. 

Resources 

Timber 

The area is heavily wooded with black spruce the 



dominant growth. There are balsam fir, white birch, Ponler, 

jackpine and tamarack in subordinate amounts. Lumber opera,-

tions were carried out around Des sudistes lrke 30 years 

ago, but were abandoned because of the distance from the 

mills et Clarke City, west of Seven Islands. 

Lumbering is still carried out along Chaloupe and 

Sheldrake rivers on a small scale. The timber from Chaloupe 

river is used in a small mill built at La Chaloupe in 1953 

by the Bond brothers. The timber from Sheldrake river is 

transported from the mouth by truck to a mill at Rivfere-au 

Tonnerre. 

ur-trebning was carried out extensively in previous 

years but he nor dropped off considoly due to the low 

nrice of pelts. Beaver, otter, muskrat  , mink and fox were 

the principal varieties trapped. 

17 ishing  

Previous to the development of Seven Tslandr and 

the railroad, the principal occupatin-of the inhabitants 

was fishing. Cod, ses,-sramon o mackerel and capelin are the 

Principal sea fish caught. Brook-trout, lake-trout and pike 

are abundant in all the lakes and rivers of the area. 

Agriculture  

The soil in the vicinity of the villages is a 

sandy-loam which is ideal for the cultivation of potatoes. 

0Mb 



later Power 

The Manitou falls, one mile north of the mouth of 

Manitou river have a vertical drop of 120 feet. This drop 

could be increased by at least 40 feet by the construction 

of a dam. The large drainage pystew of Samitou river would 

ensure e year round sup-oly of water. 

Climate  

The weather station pt Seven Islands has been in 

opertion since 1915. A small station is maintained et the 

foret—rangers base et the mouth of Manitou river during the 

summer months. The mean annual temperature et Seven Islands 

is 26.0°F. The hottest alonths are July and August with means 

of 59.9°F and 55,10  respectively. The mean annual precip—

itation is 40.75  inches. July and August are the rainy 

months, each with an average rainfall of about four inches, 

ro7s pre COI/OWL along the coast particularly 

during the spring and autumn. 

rield Tork and. Acknowledgements  

The base—map e2i1ployed was, compiled from plans 

showing surveys of several of the major rivers and lakes. 

The manning wee done by canoe traverses along the co,s7st and 

on the larger rivers and lakes. Elsewhere traverses, spaced 

generally at half—mile intervals, Ter 	oTic by pace and 

comPass, aided by aerial photographs. 



J. T. Jenkins, senior asistent (1954), rendered 

vplu..ble service. Able services were also rendered by 

A. 	Byrne, senior assistant (195fl, junior paristants 

J. Pt. Pierre, C. Roberge, A. Brousseau, and F. ortin, cook 

for both sep.sons. 	he writer is indebted to the people of 

LP Chaloupe, Pteldreke and Filvires—au—Tonnerre, particularly 

the Bond family of La Cheloupe, for many courtesies during 

the field seasons. 

Previous '7ork  

In ]fl94, A. P. Low (1) ms.bped t 	geology along 

the upper pert of Romaine river and the lower -.:1prt of t. 

John river, some 25 miles epst of the writer's prea, 

rulieux (2), in 1c11 investigsted the Titaniterous mpgmetite 

de7)osits from. lbisie to r7t. John's river. 

Tn 1040, F. w. Gr_ig (3) manped pr area immediately 

west of that dealt with in the present re'oort. 

(1) tow, A.:P. Explorations in the Labrador .7eninsula: 

Ann. Rent., vol. V7:7, 1.95, pr 23 — ?7q. 

(2) Dulieux, E. Preliminary report on some iron de-,7)osite or 

the north shore of the river and gulf o 	t. Lawrence; (713e. 

Dept. Col., ti.l.ines Br., Rent. on A.h. °per, 191/, pp 71 — 134. 

) Greig, 	Vatameo Lrke men—area: 	 eol. Rept. 

vo. 22, 145. 



Lonzley (4), in 1944 did P reconneissence 

survey alonR the coast froal Chaloupe river to linn. 

TO (THY  

ost o tie area is drained through 3ouleeu, 

Tortue, manitou, Chaloupe and lleldrake rivers. All of 

these rivers have steep *;radients, some droppirw 1,17)0 

feet within a distance of if miles. 

The lower reaches of the rivers flow in deep 

gorpeg and drop rapidly to the FIP. through an uninterrunted 

ries of fulls and rapids. Apart from iqianitou river which 

is fairly straight, the rivers meander over both sorted J,nd 

unsorted glacial material, and on nearing the CORt, flow 

in narrow gores over bare rock. 

The local relief of the are s is controlled by three 

factors: loint oatterns, the structure of the underlying rock 

and, to a. minor extent, particularly along the cost, ;21ecial 

Rouln 	rid scouring. 

	

The map—area i 	diTseeted penenladn modified 

locally by litbologic and structural controls. To the west 

of Bouleau river the to-Jography is very rued, ,Tith deeply 

(4) Longley, W.7.  Chaloupe river to Augan, North Thore, 

'',"eguenay Co.; 	umm 	report on file with the 	Tlept. 

ines, 144. 



dissected intersecting valleys and very few level stretches. 

The topogra/ohic control is a joint system which is aligned 

in three principal directions; northeast, northwest and 

north. The pattern of the minor val7_eys is dendritic. 

Between Bouleau and Tortue rivers, the northern section is 

similar to that west of Bouleau, but is more ruged. 7,outh 

ward the relief decreases and the sector south of Delaunay 

lake is characterised by a. more gentle, rolling toporaphy. 

In this section the control is partially due to fracture 

systems and partially to the underlying rocks. 

Peat of Tortue river the topogranhy is exception-

ally rugged, pprticularly in the region. surroondin, 7Des 

rudistes lake. Here elewptions above sea-levP1 range from 

400 to ?,00C feet, and local relief over distances of half 

a mile is seldom less than 1,07D feet. This ruged terrain, 

mostly underlain by anorthositic rocks, extends southward 

to within four wiles of the coast where it flattena out 

considerably. 

The coastal belt r 1,Ath differences in elevation 

of about 200 feet, variesin width from two miles in the 

west, to four miles in the east..',Uscial flutinç:7 is 

nrominent in some sectors near the uouth of Touzel river 

where gneiss is exposed as cliffs along the shore. "'ell 

stratified Champlain sea deposits mantle s 1-rge -Part of 

this belt and produce flat end swampy land, eri,lecielly near 
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Manitou river mouth, 	LaChaloupe and Touzel lakes. The 

underlying bedrock protrudes here and there and has p topo—

graphic expression controlled mainly by gnel—Pic structure 

and lointing parallel to this structure. 

GENERAL GEOLOGY 

General 5.totement 

The consolidated rocks of the area are all of 

Precambrian ege. Listed in order of pbundpnce, they pre: 

anorthpsitic and gebbroic rocks, granitic intrusive, syenitic 

rocks, paragneieses, aohibolitee, 	 dioritic 

intrusives and various minor irtrusives. Tn the -esterni 

half of the map.,area, apart from the 7raritic bodies, the 

cont.-cts And relationshirs between the rocks are oftPr 

difficult to determine. RelPtive ago7! reltionsbipe have been 

resolved, se fa.r as possible, frorL contact feptures and, 

where these are lackin, from the comoaretive degree of 

deformet ion and metamorphism of the various litholo7ic unite. 

In the eastern half of the mao—area, ho7ever, the cont-, cts 

and relptionshipe are often well exposed, and contact  contrctc OPM, 

in many places, actually bP followed in the field. 

Along the coastal belt rocks are largely covered 

by Pleistocene and Recent deposits with large areas co:npletely 

devoid of exposures. In other sections numorous exposures of 

rock protrude through the overlying deposits. 



Teble of Vormations  

CM:WIC Recent and Pleistocene Send, pravel, clay and till 

Unconformity 

Veweeneran ? 	 Pipbese dykes (not indicated 
on map) 

  

Lamprophyre dyke p (not indicet-
ed on mea) 

Later intrusives 

 

Pegmatite and Aplite dy'k- (not 
indicated on map)  

Biotite granite and asPocipted 
gneissic granite and granite 
gneiss 

 

Hornblende granite 

 

onzonite and 9yenite 
Pegmatite dykes (not indicated 
on map) 

Diorite and Gabbroic diorite 

Bailloouet igneous 	Norite 
complex 	 Troctolite, Coronite and Olivine 

gabbro  

Anorthosite, Gebbroic anorthosite 
end Banded Complex 

PRE- 

   

CARIAN Early intrusive and 
metesomatic rocks 

Augen gneiss and biotite gneiss 
Porphyroblastic hornblende 
gneiss 
iguiat ite s 

,41,tsmorphosed sedimen- Ouartmofeldspathic gneisses, 
tery Prd associated 	Graphite gneisF, Chlorite 
rocks. 	 gneiss, Schists, Amphibolites, 

uart?ites, Andesine-hornblende-
Chlorite gneiss, Pypersthene 
gneiss, Hypersthene granulite, 
Hornblende granulite. 
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Metamorphosed Sedimentary and Associated Rocks  

The prragneisses of this area do not resemble 

Grenville type rocks described by Sir william Logan (5) in 

the "tYpe area" of Grenville township, Quebec. The gneisses 

outcrop in the southwestern Quarter of the msJ)-area, Tortue 

river mouth area, the area around Des Eudistes lake, and 

as small scattered inclusions in some of the later formp. 

stions. No limestone and very little ouartsite wee observed, 

the auertzite generally being found associated with the 

biotite psrsgneisF. 

Because of the difference between. the metasediments 

of the Chsrpeney-Coopmem-Bailloouet .area and those described 

by Logan. () in the Grenville "type area", the writer feels 

that the name Grenville should not apply to the metrsediments 

of this res. It has previously been stated that these 

North-shore paragneisses include very little qusrtTite and 

no limestone, herep.p in the "type areO these two rock-types 

are recognised as two of the most typical and abundant 

constituents of the Grenville Assemblage. 	tarthermore the 

rocks of the writer's map-area are more basic in overall 

composition than those described at Grenville or ir other 

(5) Logan. Fjr Tilliam, Grenville County, Quebec: G.7;. 

Rept. of Progress, 1858, op 8 - 45. 

(0 Logan, Sir Tilliam, op. cit. (5) pp ,8 - 45. 
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areas correlated with the Grenville sediments. 

Finally the great distance separating these rock - 

types from en area, knorn to be of Grenville age, indicates 

that correlation of the two, with so little evidence, would 

loe extremely hypothetical. 

For the purpose of distinguishing this group, 

previously termed Grenville (7), (q), (9), from the other 

rock-types of the map-area the term "early paragneissesn 

will refer to those rock-types listed in the table of forma-

t ions under the section "metamorphosed sedimentary and 

associated rocks" 

Quartzofeldspathic Gneisoes  

About eighty-five percent of the metasedimentary 

rocks found, in the area contain abundant quartz and feldsnar. 

The gneisses are predominantly fine-medium 

grained, strongly crystalline and vary from light grey to 

grey-green in colour. T'oliation is distinct, and lineation 

can be observed in all hand specimens. The bands are well 

Klugman, M.A. Prel. Rept. on Charpeney-Coopman area, 

sagueney County, Que. Q,D.1., 11 .'1. No. 2°6, 1054, In 3 - 

Klugman, 	Interm Rent. on Charpeney-Coonman area, 

Saguenay County, Que. on file (,)„.D.M., 1954. 

Klugman, M.A. Prel. Rept. on Baillopuet area, Saguenay 

County, Que. P.R. No.313)  1955, pp 



defined, with light and dark bands slternating. 

The critical minerals, from which the name of the 

gneiss is derived are, biotite, hornblende, greohite and 

chlorite. !any of these minerals occur together in the same 

gneiss. quartz generally shows undulose extinction. Andesine 

and microcline are the most abundant feldspars. 

Biotite and Hornblende Paraeneisses. A broad band 

of biotite and hornblende paragneise can be traced from the 

southwestern corner of the map—area northeastward across 

Bouleau river, where the band turns eastward and passes 

into P. complex of migmatite and composite gneiases. The 

basis of separation of these gneisses is that the biotite 

gneiss contains biotite in excess of two—thirds of the total 

biotite—hornblende content, and the hornblende gneiss contains 

lesa than two—thirds. 'Then present in eaual quantities the 

rock is termed biotite—hornblende peragneise. 

Rintite Paragneiss. Petrographically, the grains 

are equigranulsr granoblastic with sutured contscts. The 

biotite flakes are elongated inthe direction of foliation, 

and some Quartz grains show elongation in the same direction. 

Quartz is usually present in amounts of over fifty 

percent, while plagioclase end microcline together make up 

from fifteen to forty percent. The plagioclase is strongly 

twinned according to the Albite law and often shows secondary 

crystallisation normal to the direction of maximum stress. 



It varies in composition from An -20 to An2. Alteration 

to sericite is not extensive. Perthitic intergrowth in 

the microcline is fairly common. Biotite is pleochroic in 

shades of honey yellow to brown. 

Accessory minerely are apatite, garnet (possibly 

elmendine), sphene, magnetite, muscovite, pyrite and epidote. 

Fornblende psregneiss. The colour of the horn-

blende gneiss varies from light grey to greenish-grey 

according to the percentage mane minerals present. The 

average grain-size is medium. The gneiss has a granoblastic, 

eouigranulr texture. The percentage hornblende is diverse, 

with a maximum of fifty percent. 

The hornblende is always pleochroic from yellow 

to pale green or dark green. The plagioclase varies from 

An2 3  to An71. Zoning is prominent, with borders more 

sodic than the centre. Alteration to sericite is not 

extensive. Biotite and epidote are also present and the 

accessory minerals are epttite, magnetite, pyrite end zircon. 

Biotite-Rornblende paragneiss. This gneiss is 

intermediate in composition between biotite and hornblende 

gneiss. The essential minerals are biotite, hornblende, 

plagioclase An20 to An3q, and ouartz. Accessory minerals 

are apatite, magnetite, pyrite, sphene and epidote. 

Graphite Paragneiss. 

Graphite gneiss is found in a few scattered local- 
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ities, associated with biotite paragneiss. Megascopically 

the gneiss is fine to medium grained, has a typicel, rusty 

colour end consists of quartz, plagioclase, biotite, 

graphite end pyrite. No thin—sections were examined. 

Chlorite Paragneiss. 

The chlorite paragneiss resembles the hornblende 

paregneiss in the field. It is light Frey to greenish grey 

in colour, end varies from fine to medium grained. The 

texture le lepidoblastic. 

The essential minerals are plagioclase, microoline, 

hornblende, chlorite (pennine), quartz and biotite. The 

pennine is slightly pleochroic from green to very pale 

green. Plagioclase varies from An- to An14, and some 

grains show slight zoning. 

Alteration is common from:— 

hornblende—*biotite—*pennine—,-carbonate. 

The feldspars are often indeterminable due to widespread 

alteration to sericite and kaolin. Accessory minerals ere 

apatite, magnetite and carbonate. 

Hornblende Granulite. 

The hornblende granulite is nink 

to buff greyish—green in colour and is medium grained. 

The rock is well foliated with hornblende and biotite 

elongated in the direction of foliation. The feldwofIrs show 

secondary crystallisation normal to the direction of maximum 



stress, and most Quartz has undulose extinction. Many of 

the feldspars have myrmekitic textures while in others 

the cuartz was seen to be replacing the feldspars along 

their margins. In much of the plagioclase the twinning 

has been erased. The potaah feldspar is a microperthitic 

anorthorclase and the plagioclase has a. composition. of An34. 
The rock is highly granulated rith alternating 

medium-and fine-grained layers. The essential. minerals 

are quartz, anorthoclase, plagioclase, hornblende, biotite 

and chlorite. Accessory minerals are epidote, sericite, 

magnetite and apatite. (The ouartz end feldspars usually 

make up about seventy percent of the rock, with ouartz as 

high as thirty pPrcent in some sections;. In some thin - 

sections examined the hornblende has comrdetely altered 

to chlorite (penrine). Yyperathene occurs in some thin - 

sections Plt îl minor constituent. 

7ypersthene Granulite. 

Interbedded with the hornblende granulite is 

hyperatbene granulite with grain size from  fine to medium. 

The rock is pink to buff greyish-green in colour, 

with some varieties having augen structure. 

The essential minerals are plagioclase, perthite, 

hyperethene, eugite, garnet and Quartz, with hornblende, 

biotite and chlorite as alteration products fter pyroxene. 

Accessory minerals include apat ite, titaniferous-magnetitm, 



sphere, epidote and sericite with. carbonate sometimes 

present. 

The rock is highly granulated, end commonly hes 

alternating coarse-and, fine—rained layers. T'rnctures, 

Prrallel to the foliation are common, in some thin—sections 

examined, along which chlorite end epidote have been 

introduced. Yaily of the feldrpars show excellent myrmekitic 

textures, and ouartr le also found replacing the feldspars 

along frecturee and around the margins of the grains. The 

twinring in many of the plagioclase feldepprr has been 

partially destroyed, and reprly all ouert7 shoes pn undulose 

extinction. Recrystallisation, normal to the direction of 

maximum strepp, has produced elom7ation of the plagioclase 

in the direction of foliation. 

Augite is sometimes nalys_yrrthet teary t,rinned, and 

hypersthere shows exsolution of enidote along its cleavage. 

The hornblende poikilitically encloses feldspar in many 

thin-sections, end. in others chlorite (pernine) forms 

pseudomorrhp after hornblende. 

There two rock—type ere intimately relted, 

occurring PS interbedded fine-and mediumi-grained layers. 

There ere also scattered nerc bands and lenses of 

amphibolite and of hornblende schist in these neisses of 

the Des Eudistes sector. 
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Schists 

Ichists are common in small amounts throughout 

,all the early paragneisses , occurring usually as Inter. 

bedded leyers between the gneisses. They are fine to 

medium and coarse grained, dark coloured rocks, forming 

bends w) to severpl feet thick. It is often very difficult 

to differentiate between the biotite and hornblende gneisses 

and schiste. Petrographically, the biotite—chlorite echist 

is medium grained, with biotite ti predominant mineral. 

71agioclase (An7.7) OURrt7, hynersthene pnd. hornblende are 

the other eseentiel minerals. Alteration minerelp include 

chlorite (471) end carbonpte, and nleochroic haloes pre 

often found around zircon grains. Accespory minerels re 

garnet (almendine), eircon, ilmenite, mrgnetite end pyrite. 

'Petrographically, the hornblende schist consiets 

of hornblende, diopside, biotite, plegioclase An37, ouartz 

end microcline. 

Amphibolites. 

'ew occurrences of para—amphibolites (of ediment—

pry origin) were encountered. The difficulty in distinguish—

ing between the ortho—(of igneous origin) amphibolites and 

pare—amphibolites was pertielly overcome by naming them 

according to the rocke with which they were aesociPted. 

Thus, theee amphibolites aseociated with the metpeediments 

are termed ppra—emphibolites. This classificption is not 

infellible, but does serve to seperete the two. 



- 20 - 

Petrographically, the pare-ambhibolites are 

medium-grained and have a. clearly discernable foliation. 

They are composed of hornblende, biotite and plagioclase 

(An34), with magnetite, Rohene and apatite as accessory 

minerals. 

Ortho-amphtbolites are found associated pith all 

gabbroic and some dioritic rooks i the map-ares. Tr thin - 

sections no foliRtion is seen and the rocks are composed 

of over sixty percent hornblende, with biotite and plagio-

clase Fs the other main minerals. 

Quartzites. 

Very little quartzite is present in the area. One 

thin-section of quartzite was examined. The rock shows fine 

banding with quartz grains Wowing an elongRtton in the 

direction of the banding. It is comoosed of eighty percent 

quartz, with plagioclase, biotite and hornblende as the 

other essential minerals. Accessory minerals are muscovite, 

zircon and magnetite. Megescopically, it is s. fine-grained 

grey, recrystallized, micaceous ouartzite, associated with 

the biotite paragneiss. 

Andesine-Hornblende-phlortte 7laragnetsses. 

Andesine-hornblende-chlorite gneis is found 

interbedded with the paragneisses. In probably represents 

a bend that previously was a more basic sediment than the 

normal ppragneisses found in the area. It ts not widespread 



— 21 — 

and usually occurs associated. with the para—amphibolites. 

The bands vary from an inch to e. foot in thickness. Petro—

graphically it is P, medium-to coarse-grained granoblaatic 

rock, composed of plegioclase, microcline, orthoclase, 

hornblende and chlorite. Biotite is also present as a 

replacement of hornblende. 71agloolase varies from An42 - 

An46, and some grains are zoned. Chlorite is common as a 

replacement mineral alter hornblende end also PS e second—

ary mineral, and shows alteration to carbonate in some 

grains. 

Fypersthene Gneiss. 

Fypersthene gneiss was observed in two loce7ities 

in the area, both near the contact between norite end the 

paregreisses. 7,etrograrhically the rock is medium grained 

granoblastic with hypersthene s 1Prge rorphyroblts. 

Other minerals are quartz, plagioclase An2E, olinopyroxene 

and. biotite. Accessory minerals are apatite and magnetite. 

This gneiss WPS probably formed. by the introduc—

tion of magmatic fluids associated with the intrusion of 

the norite. 

Ori in of the Metamorphosed 7,edimentar  and Associated Rocks. 

71..th the exception of some of the amphibolites, 

all the rocks of this group found in the prep. are believed 

to be of sedimentary origin. A rough calculation of the 

thickness of the paTagneisses underlying the southwest 
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auarter of the map—area, et their MPXAMUM width of outcrop, 

4 would be in the region of 2000 feet,  

Of the total area underlain by this series, over 

half is occupied by biotite peragneiss. This together with 

the complete absence of limestone and the smell amount of 

quartzite makes the lithology of thie series, in the map — 

area, greatly different froel that described by Logan (10) 

in Grenville Township. 

The presence of euert7ite conformably interbedded 

with biotite paragnele, end tesocieted with the grephite 

gneiss, strongly indicates that these rocks ere also of a 

sedimentary origin. Also, the uniformity in composition 

and thickness of eech layer would serve to eubstantiete a 

sedimentary origin. "'here lit—par—lit— injection bes 

taken piece, in the vicinity of granite intrusions, the 

bending appears to have been sufficiently well developed 

to confine the injected material completely. Further, were 

lit—par—lit injectione has taken place it has accentuated 

the bandingof platy minerals, which are already strongly 

orientated perallel to the contacts of each layer. 

these peregneisses greatly resemble those described by 7ogan 

(11) and erieg (12), in their respective area, Es being of 

(10)  Logan, Sir op. cit. 	(5) 	pe. 

(11)  7ogen, H.R. The Geology 

mep—areas 

of the Yipieris elver end 

'711.r.Thesis, 	1P57, 	McGill 7ipisso 'Ake, 

Tenivereity. 
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p. sedimentary origin. 

Amphibolites of both sedimentary and igneous 

origin pre to be found in the map-area. As previously 

steted the means for distinguishin the para-amphibolites 

from the ortho-amphibolites was by their assecietien with 

either sedimentsry or igneeue rocks. Theee aneocisted with 

the metasedimentn were regerded s  beirg of a sedimentary 

origin. The difference, in composition end intergrenular 

relationships, betrreen the two types in ci!lite mrkm0. in the 

thir-9ections. Buddington (13), Adams and Barlow (14) and 

B'rth (15) have sueested different methods for deriving 

nsra-amohibolite from e.n original lime-rich medimen. 

As 

 

neither limestone nor calcareoue slatne wero observed 

in, the men-e.ree, it liust be assumed that the 	amphibolites 

ere of e oetf.imenty origin by virtue of their reletionship 

te ether metasediments of the map-erea and by their difference 

in comroeition nd texture from those known to be of an 

on. cit. (3) pp 13 

?uddington, k. r. 	'11 f"'rei 	op. cit. (3) o V (lef 

(7) 'err'. olmue4 eltionl) 

AsIrtvil  -.n. and Barlow A.E. Heliburton enri tlencroft 

'res: 	 'Tem, 4, 1010, n 1011. 

Beirt11, T. Zur genesis der Pegm-tite 1m nsr-eberge: 

r'hemie der Frde, 10, -in 96 - 176 

Grp 	7.  iv. 
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igneous origin. 

The ortho—tmphibolites found in the mep—erea are 

always associated with either gabbro or diorite. Buddington 

(1) strtes that "such amphibolites can be proven. of igneous 

origin only by transitians to rock still oreservin typical 

igneous texture". Along the margins of ell the maior gabbro 

and diorite intrusions the rock grades from en amphibolite 

through en amphibolitised gabbro (or diorite) into gebbro 

(or diorite). 711ere these bodies of gabbro and diorite 

have been intruded by a later intrusion, the amphibolite 

borders are possibly due to metamorphism at this time. 

However, gabbro bodies are also found in areas of older 

rock where there has been no leter intrusion, and these 

gabbro s also have amphibolite margins. Barth (17) states 

"it is also Possible thtt the intrusions were affected 

by low—temperature "emanatious" or solutions, and thtt 

eouilibrium relations of the amphibolite fades çoerened 

the primary crystallisation of these rocks". It is quite 

possible that the amphibolites described above, originated, 

in this manrer. 

(10 Buddington, A.F.  Adirondack Igneous Rocks end their 

metamorphism; G.S.A., gem. 7, 1939, p 13. 

(17) Barth,  T. Theoretical Petrology; John Wiley rnd Sons, 

Inc., ver York, 1952, p 342. 



!Varly Intrusives and AsPocipted Rocks  

Migmptites. 

Sigmstites and composite gneisses occupy about 

half of the area which le underlain by 	the 

metasediments end associated rocks. They ere commonly 

associated rith nearby granitic intrusive bodies, but are 

also found far from any exposure of intrusive rock. The 

migmetites represent ell Pteges of transition from rare,-

gneisses to e. rock in which there he; peen complete admixture 

through assimilation of gneiss and interchenRe of wteripl 

with the magma. 

Biotite gneiss and biotite ps.ragneis ersDeer to 

be the most easily migmetized rock and usuelly from banded 

migmptites. In. other places the normally yell layered 

gneisses become highly contorted end deformed by the 

repeated intrusion of granitic or gebbroic materiel. 

The migmetisetion of gebbroic rocks results in 

en epuigranular massive rock of the same aprleerance es the 

original gebbro, but containing Quarts as well es the 

original minerals. These migmatites are restricted to the 

contact areas between the granite end the gabbro. 

A further type of migmetite was found, in Which 

the originel rock, usually a peragneiss or augen gneiss, 

has been intruded by gabbroic material, which in turn has 

been intruded by granitic material. 
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Composite gneieses and complexes have been mapped 

along with the migmatites. 

Porphyroblastic Hornblende Gneiss. 

Porphyroblestic hornblende gneiss is exPosed as 

a number of large and small petches, ell within t 

western pection of the mep—sres. The rock isCoarse  

Porohyrobleatic, and pink to reddish in colour. 

Orthoclase and microcline perthite ere the most 

common minerals, end together with a small amount of plagio—

clase comprise seventy—seven percent of the rock. The plagio—

clese present is from An37 to An45  and is present as en 

interstitiel mineral bet een the orthoclase or 'eicrocline — 

perthitP porphyroblaste. 7ornblende forms ue to twelve 

percent of the rock and biotite is present as a secondary 

mineral after hornblende. Chlorite forms e rediolitic texture 

efter hornblende, end in two of the thin—sections examined, 

is in a retie of 2:3Nchlorite: hornblende. Quartz is a 

minor mineral fup to five percent), usually as an elteret ion 

Product of feldspar and also poikilitically enclosed in 

hornblende or biotite. Accessory miners le ere epidote, 

apatite, sericite, magnetite, pyrite and zircon. 

The interstitial minerals, perticularly plegiocleae, 

orthoclase end biotite show a preferred orientetion in the 

direction of foliation., which strikes east and northeast. 

The contacts of the porphyroblastic hornblende 



gneiss on the western margin of the man-area, coincide with 

the conttcts of Griegls "porphyritic granite gneiss" (1g). 

TTowever, quartz was only found as a minor constituent in 

four of the five thin-sections examined. In the fifth 

slide, no cuart7 was found. 

(Iranulation of some of the interstitial materiel, 

and secondary crystallisation of much of the feldspsr 

ground-mass in the direction of foliation indicates movement 

in this direction. 

Tt ie the belief of the rritPr th?t the norphyro-

blastic hornblende gneiss is of igneous origin, the original 

rock having the composition of syenite or ouart2 syenite. 

Augen and Biotite Gneiss. 

Augen and biotite gneiss underlies about o!'-sixth 

cf the ma.77)-area. The rock is pink, medium to coarse grained, 

strongly gneissic and has a pronounce( sugary te, ture. 

Generally, the augen structure is absent, but in 

two areas, one in the northwestern section of the mo-area 

and the other in the south-centre, the gneiss has a strong 

eugen structure. These tiro areas are indicated on the 

accomnanying Charpeney-Coopman map by A's. Apart from the 

difference in structure the gneiss has the same composition 

throughout. 

(le) Grieg, F.w, 	op. cit. (1) 1:111  15 



The essential minerals ere quartz, microcline, 

plagioclase (a very small percentage), orthoclase and 

biotite. Wgen, where present are made up principally of 

microcline, which is often nerthitic. The nla4loolF se 

shows slight alteration to sericitP, but is usually clear 

and ie from Ani6 to An254. Many of the feldsrnr grains 

are zoned, with fllcic cores. Two excerrtions were noted, 

both near the contact with. the metasediments, in which 

the cores are more sodic. This miOt indicate the 

assimilation of more calcic plagioclase, in the naragneisses, 

by the intruding magma- Claertz usually bee an undulose 

extinction and usually contains a number of liquid inclusions. 

Accessory minerals --aresent are hornblene, sericite, 

snhene, apatite, garnet, zircon, e7Adote, chlorite, magnetite 

and pyrite. 

The Rumen, where rresent, are elont 

to the gneissic structure which is parallel to the foliation 

and schistosity of the adjoining rocks. 	his lineation, 

both in the Pugen gneiss and in the paragneisees, CPU be 

traced from the southwestern corner, throu7h Deleun7y lake, 

to the north central pert of the map-are:?, around les 

Eudistes lake. This structure has been sli7htly displaced 

by the intrusion of the biotite granite in the centre of 

the area,. The dip of foliation throughout the length. of 

this structure is constantly northerly, except east of 



Delaunay lake where it is vertical and very steeply dipping 

towards the south. This irregulrity is probably due to 

the two intrusions of granite to the east and southwest. 

Fast of this point the biotite gneiss has been displaced 

by the granite, end now strikes north—south the dips towards 

the northeast. This would indiorte that the structure is 

the limb of r fold which bps its synchinal axis to the north— 

west. A number of minor folds can also be traced in this 

structure, and two well developed dreg folds found. rithin 

the gneipr serve to partially confirm this' structure. 

Anorthosite. 

Lnorthosite underlies about half of the total 

map—area, from four and e half miles west of jamitou river 

to  et ofthe eastern boundary 	the map—area. Tn the 

eastern half of the map—prep it stretches from the northern 

boundary 	the coast and underlies three—ouerters of this 

half of the prea. This' massif stretches east, along the 

copet et least PS far ae t. John's river, 25 miles east 

of the area man7Ded. 

The difference in composition between. the smorth,. 

osite underlying the northern section of iieillopuet town—

ship and that underlying the southern section enables it 

to be conveniently divided into two, for descriptive 

purposes. They are separated by s broad band of mon7onite 

gneiss end e banded complex. This complex will be treated 



as a third section under the main anorthosite heading. 

The southern body of anorthosite varies in colour 

from white, through grey 7nd blue to mauve in the corrse-

grainee, variety. It 1 7 grain sizE IrTries from medium through 

coarse to very coarse grained with some crystl oï lagio-

clese reaching five inches in length. 

The esnentiel minerals .;.re Dipgioole.se (92 7. to 

9s.,t77), pyroxene, chlorite, bo-nblene end biotite. The most 

common nyroxene present is hytersthene, rhict is ueur ly 

nreeent in all thin-sections exemined. Tliopside and enstetite 

ere sometimes preeent end in one thin-section examined no 

orthoryroxeres wer 	repent, only diopside. Two tyres of 

chlorite were identified, penn.ine and clinochlore, one of 

which is always present, pe an. alteration nroduct end/or 

chlorite that has been introduced along frpctures and 

clevpges.vieriagioolpseiFfrom,0114.5t0ATT,witb the 

average plagioclase having a composition of Ar50. This 

would then make the southern anorthosite similar to that 

of the mtercy type es described by AllinR (1w) in the 

Adirondecks. The feldsbers ere commonly highly altered to 

eaussuritic aggregates, and the mefic minerals to biotite, 

hornblende, chlorite, enidote and cerbonete. Other minerals 

(l) Alling. R.L. and Vemp, J.F. 1-eolou of the 

euedrangle, 7.Y. f-ttte - us., :Pull 2G1, 1925. 

'Eable 
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present are magnetite, ilmenite, sphene, allanite, talc, 

muscovite end quartz. 

çlhearing and granulation, accompanied by the loss 

of twinning in many of.  the olrfioclases, is common in nearly 

ell thin sections exemined. Very few of the nlegicciaees 

are completely granulaAed but rather are surrounded by 

crushed and re-cemented crystels. The large crystals are 

seldom round, but are more P. rounded rectangular shape. 

Curving of train lamellae le also common. Both nolyeynthetic 

and 	ricline twinning WPF noted in some sectiens, end the 

n1 inclpse is sometimes pltered to 011P.rt7. 	Thikilitle 

inclusion of pyroxene in feldepar is comon, indicting that 

the 7yroxene Is being replaced by the feldeper. 

The amorthoeite plonr and near the closet shore 

orominent gneissic layering, which is parallel to the 

regional foliation. This foliation in. the anorthosite is 

caused. by the arrangement of the mefic minerals in eub-narallel 

planes. There is a. marked increase in the percent,eJee of mpfic 

minerals present in this gneissic variety, which continues 

to increase until it grades into the banded complee, in which 

mafic minerals and titaniferous-magnetite make we more than 

seventy percent of the rock. 7orever, this foliation is 

only nrominent in a very small percentage of this southern 

aree, and the rock le characteriptically massive. 

Two nrominent joint sets are the chief cherecter- 
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istic of the southern body. The one is parallel to the 

foliation, is vertical or haF very steep dips towards the 

north or south. The second set is pt richt -nwles to 

this and has F siwilr ettitty7e. 

The enorthocite un'erlyin& the northern Prid central  

sections of the epstern-half of themap-prel-- car, rouchJ.y 

be cl ,--rsed FE s gPotroic Fnorthosite, elthou7h ail transitions 

from anorthorite tr KaPoro -re found. The rock vPries in 

colour bluish grey to F reenist bltok, ,'enrl edim on from 

the percentrge of wafic minerrls prnsent. 'he 	(-175 

varieF from fine to coarse with somP olri:71oclaso crystals 

un to rT, inch and a hal long. 

pear the western c-Ttact of the pnortho-ite, the 

rock is more of a gaooroic rture, frith P high -)ercertrç'e 

of mpfio mjnesrE ls. Thin ,2,-Fbdroic anorthosite jr coll-osed 

of hornblende ana hyperstheue (thirty-f ive percent), and 

cark greyish -nlEciDolFse. 	hiooite, biotite and clino- 

pyroxene are also present, rith ptlte, ilmenite, chlorite 

snd muscovite rE acces aries. The nlbgioclese vries from 

Lnito to InK z, and all „:rnins hve clyspitttie 

romp thin-sections rho—, sli,ht mortar structure, ,- nd -ome 

outcrops - ho a gneissic structure rith bornblen9e ccurring 

vs streaks or irregul- r ornds in the anorthosite. 	he 

foliation is rrraliel to the contact between the enorthosite, 

and the granite 1phich lies to the west. 



Neer the contact the anorthosite is highly granulated, 

and in places is intruded by numerous granitic and 'egmatitic 

dykes and overt? veins, T. these anorthosites there is as 

much P.8 seven percent free çurrt 7  in POMP arerr, and curt 

striners in fractures are t common feature of the more 

intruded rectiona. 

The mnir ms s of nnorthosite in this northern 

section tits the rverrTe com-rosition of gabbroic rnorthosite. 

Areas of more, or less, nrorthositic comoosition eve a 

common feature of this body. The "block structure" described 

by RRIA. 1.9), who made e study of t similar fenture in the 

Adirondack tnorthosite, wns rot noted in the Chrroeney— 

(oonmer—ri 117couet nren. 7o contacts, ever un!Lr close 

examination, could be determined, tut it wn,s found tart 

there was n rraduation in composition over very short 

distances.  froiLs stare anorthosite to e gatbro. The p7radttion 

from e 'jure anorthosite, throu7h all stages to gabbro and 

beck to en anorthosite could be traced. over distances RS 

little as one hundred. feet. ()livine gabbro nlso occurs 

within the massif, but onfurttier invetigation, it was found to 

intrude the nnorthosite. 1,s its comnosition is very similar 

to that of the troctolite, it cen be considered as being 

introduced et the same tie, and is, therefore, youn,:er than 

(10) BalkL  R. Structural geology of the Adirondack anortho—

site, Min. Pet. itt, 3d, 41, np 747 — 35f, 1031. 
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the anorthosite. 

As the composition of the anorthosite varies so 

much, it would be more porooripte here to give the COMDOS1.-

tion of the three main vprieLiFs seosrately. 

The anorthositic gaubro occtroies two-thirth of the 

prep underlain by the northern Pnortheeite. The pc entipl 

minerals of this variety are ologioclase, hoenolencle, 

pyroxene end biotite. Alterrtion oroOucte observed in ell 

thin-eoetions expmined pre sericite, enidote end chlorite 

while Ti-magnetite,  oyrite enC opPtite are the most common 

ecceoeory minerals. r'plcite, zircon, pllnnite .md limonite 

ere also present in some thin-sections. The oercPntege 

nlp;. ioclase oreert ie from ,,,ixty-seven to eeventy-five 

percent end the composition ranges from iln35  to kn..)e). The 

Plagioclace is often "dusty", out twinnimr Is everywhere 

retPined. Tvo types of pyroxene are present, layeercthene 

end diorside. 40et slides oily hove one but in se thin - 

section beth pre preseot, -ith hypersthene the moct abundent. 

tnorthoeite occuoieF ebout one-ouarter of the 9res 

underlain by the northern section of the meeeif. 

is el%Pys oresent in exceFi of eighty-five nercert, end 

verses in composition from An 	to AnE2. ether Jainerpls 

include eyroxene (up to nine percent) hornblende, biotite, 

epidote, chlorite, sericite, apetite, ilmenite, mro.netite 

end cslcite. Both clino-Prd orthc-pyroxenes re 



but usually only one variety in PP& section, P1though 

exce-tions were noted. Wynersthene is the only ortho-

nyroxene, PUrl dionside, niv-eonite and ruvite FrP the 

clinonyroxeres. 

T..; ctures pnd sheer textures are common in nearly 

Fll sections, pnd where frpcturin,_7: is nresent injection of 

chlorite pne entente has orcurred. 	ny Troirf;P,.- -re 

surrounded by symplectit 	chlorite, mrpmetitm end 

hictit0 ),FVO largely renleceer,  the hornblende. 

11/1P c-Pbbro which oconnies the remainder of the 

rp hrs  i.  ilil-r mineral pssemblorre to that of the P.Pbbroic 

prorthopite, but hss less n1;7 , rioc1ese Prd more m-fic minerals 

ni.esent. 	i. eT 	An content el-Pr-rres 57", and  in ,“arre sections 

p-rnet end 	 "'f5 oresert. A vPry g.rnetiferous variety 

oc'iv rep» the contact with the symnite. 

tlons.  the northern contest of the meRRif, crrenule-

tion 1F common, Pre e. sub-per -,,11e1 arrangement of mrfic 

minerals craves the rock A lolir-ted PPnearance. The foliation 

is nerells1 to th-t of the pdiecent qranulites Pnd Flso to 

the zeoloicel contnct. The 'outhern cont-ct rith the syenite 

rocks 1Q p well defined Intrusive cont'ct with stringers 

sod dykes of pyerite extPnlin into the anorthositp. were 

o'renul-tion is Pleo 

The bpnded complex  which lies between the southern 

body of enorthosits end thesyenitic rlckp,  is hi,:rhly foliated 



and has e strong pseudostre:ttfiontion. This bn,nded complex 

stretches from Tou7r,e1 1ak in the east to 'Rivi \ere—aux—Graines 

or the coast in the south—centre of the mRp—area. The etrike 

of the layers is ?45°, with mnal locnl varittorP in dip 

end strike. The din ts usufaly eteefi towards the north but 

dire of PS Tow os 115° were observed. The band.s vEry in 

thickness from e. fere inches uo to feet, rd hove d iinite 

secuence. The strike of the complex is pornllel to the 

regional. strike. The colour of the various bands vvries 

oonetderrbly, but ere 
	 of yreen or white, derend— 

in74 on the percentge of mvftc minernls 'oresent. 

The moPt c , T)r1,4on veriety mn,kes u ov r fifty Tercent 

of the como,1e7 oncl lof»p the colleition of 	i7renuloted. .7n.bbroic 

anortficsite. Thie rock i h blystenred End hos nuerous 

fro,ctur('s o7rp%17e1 to the foliotion nlon which chlorite 

roc,k 1,7  medium grained, reyieh hoe beer intro,71uced. 

,green ir colour e,rid. be hihly folir-ted. 	*Atll.i.n the rock 

Itself there is 	vnriotion in composition, due to the 

diferent reltionshi of the moStcs to the other ccnetituents. 

The nverne composition of thisntibroic onorthosite 

ip:— plopjorinee (seventy—five to eighty percent), nnd 

bypersthene, ougite ond hornblende together rneke uo to 

tlrenty percent. Accesso.y minerals include chlorite, epidote, 

ilmenite mognetite, limonite rlid csicite. , 

The erroPgement of the m7, fic minernlp with relation 



to the foli-tion differs. The most common structure is pith 

the fly- fie minerals uniformly distributed throughout the 

rock and all having a preferred orienttion with their long 

axes parallel to the fplition. The feldnFr is co .monly 

recryst7.1lized and elonA!ted in a direction normal to the 

MOXiMUll stress. The second structure 11;3 the iElie minerals 

concentrated in lens-shs,c pods parallel to the ioli.tion. 

These nods are F,ometilges 1601. ted t...nd in other csEes are 

joined by their drawn out "tails". The 1)yroienes oc urring 

in 	this man liCr are usually ur-litizea. Tue containin rock 

in this case hasvry littlt ;,yroxene present, but the over-

all coalposition includin,r2; thc pods, is sail - r to th;Tt of 

the unseeg,-t€. O v riety. Ilwenite-netite minerF, lisstion 

is comidonly asEociated with these bands, occurri'nc s comform-

able layere End pods within the 6,70oroic anorthosite. 

The other half of the are underlain by the banded 

complex is occupied by aguite of rocks of basic and syenitic 

composition that a,00ear to be genetically related to the 

anorthosite. The attitude cid relationships of these rocks 

to one another and to the gabbroic anorthosite bend is the 

same vs that of the gabbroic anorthosite. These rocks 

include anorthosite, norite, quartzitic gabbro, diorite, 

syenite and quartz syenite. 

The anorthosite has 	si.,ailEr composition to that 

of the southern massive encrthosite, but le finer grained5 
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foliated and highly granulated. The norite is slipttly 

foli7ted and granulated and has es its essential minerals 

plagioclase (An44 to An50) sixty percent, nyroxene (pugite 

and hypersthene) twenty seven percent, hornblende and 

biotite. Accessory minerals include epidote, chlorite, 

magnetite, ilmenite, apatite and calcite. The ouartzitic 

gabbro is also slightly foliated rnd granulated and is 

composed of pla7loclase (An45) sixty percent, nyroxene 

(hypersthene and diopside) twenty percent, biotite, horn—

blende pnd cuartz. Accessory minerals are rutiie, ilmenite, 

magnetite, chlorite and apatite. Iluch of the pyroxene 

has been altered to hornblende, biotite and chlorite. 

Quartz is the most common interstitial material and is also 

found as a. replacement of plioclaae. 

riorite he an aliotriomorphic texture pnd is 

also slightly granulated. Wdnerals present are plagioclase 

(An37) sixty percent, hornblende and biotite make u':1 thirty—

five percent, end calcite, sphene, manetite, ilmenite end 

apatite are the accessory minerals. The eyenite present 

in the banded complex has a bihly Tranulated texture with 

some sections completely recrystallized. Sands of this 

nature are confinPd to the northern part of the banded 

complex and are probably genetically rebted to the 

syenite—monzonite intrusion. The constituent minerals are 

anorthocleae micronerthite (eiety to ninety—eight ercent), 



hornblende, biotite, plagioclase and enstatite, with 

idfingsite, apatite, /iignetite, zircon, chlorite and 

haematite the accessory minerals. The quartz syenite hps 

a similr composition end texture but contains un to ten. 

percent cuartz. 

Troctolite. Coronite and Olivine Gabbro  

reoctolite, coronite End olivine gabbro ell occur 

together end are FO named to indicate the change in. 

composition that occurs within one body. The olivine 

gabbros are exposed as a long, narrow strip about e mile 

to P. mile and a half east of Tortue river. A number of 

small related bodies outcror near this major exposure. 

One small body is exposed west of 'elaunay lake. The major 

body bps e. dyke—like form which runs north south acrosa the 

regional strike of foli ,Aion which is north-east. The 

exposure is nine and a half miles long, from north to south 

rd varies in width 1110 to one mile. Other exposures of 

olivine grbbro ere to be found in the mein enorthosite 

matsif, some of which show definite cutting relations ,7hile 

others appear to grade into the enorthosite. 

In the field it is e coarse—grind, mps7ive, 

dark green coloured rock. Near the contact with the surround—

ing )rations, the texture becomes ophitic. Here the rock 

iPfine to medium grained hes the composition of amphibolite 

end has P slight schistose structure in nitces. 



.,trogrPohicelly, the texture is o?hltic, with 

nlpploclpse, o1lvlicpmd hyperstbeno the -)rincinel minerFls. 

Ther.lioolPse v.p.ries in composition from Ani„2  to. Anr, 

end to p 1r,re extent, ir. some thin-sections expxin.7,d, has 

been pltored to Taolin. 

Felyphitic ris r ' I unc1 !./1 r,11 thi n,ppetions  

nrd sre th' result of tbo reolFcement of olivine by 

hynersthen prd fzirretitp, pfl W 11 hynersthen.if; by Pm7hibo1.e, 

biotite mdr4ometimes chlorite eft  r'r these lest two minersle. 

Tho hornblend 	nt blot ite forrn coronrp Fround the T.I.,11.P1 

Frd/or hynerstbene. The rims, sore a4'le 	of inter- 

lookirw !.r.P.ins of pll')hibolo tnd biotite. 	Tro vrriotioP of 

pmrhibole 	,- re.lp7nt the one,strorly 

netive 'n 	moderte birefr1n.7.:ence is hornb'ende; 

the other is fpintly 71enchroic, orticelly nositivP Pnd 

bps 

 

m hip.h birsfrimgence is noP71b1y cumminirtontte. 

is rrPPPnt in some coronvs, intergrown with eiter the 

pmrhibole or hynersthene tut Plreys 11..%r the contsct 

between the :ri s formed by the7e minereis. 

These cornr 	r4 	1d.1.-r to the found 

qhpnd (20) end discusf.,!e by 	bnrne ('1) in his 7)Fner on 

(27!) 511end, 	CoronFs ,nd coronites. 	Pull 5r, 

tn 247 	rr, 1Q,1- 

(21) nsborne, 	Coronite, LAbrPdorlte AnorthopitP, end 

rykee c,f Andesine florthosite, 71PT 	 r.ÇJ. TrPns. 

Third -'sries -Pot.TV. vol i.Tii , nr 	1040. 



anorthosites at New Glasgow, P.Q. Brogger (22) described 

these reaction rims and stated that they are formed by a 

simple reaction between olivine and plagioclase, under 

conditions of thermal metamorphism. 	ypersthene forms in 

the olivine and amphibole and biotite in the plagioclase. 

Accessory minerals are magnetite, ilmenite, 

apatite, spine', garnet and chlorite. 

Norite  

The fine-grained nature of the norite, as compared 

to gabbro, serves to distinguish it from the gabbro, but 

both probably belong to the gabbroic facies. 

In the field the rock is 	ssive, 	fine to very 

fine grained, with a typical "salt and pepper" 117thPred 

aurfece. An ophitic texture is sometL,Ps sePn in the hand 

specimen, but is not commonly prominent. 

There are two varieties of norite, the one horn-

blende-rich, the other, pyroxene-rich, the latter being the 

more prominent. 

retrographicaly, the texture varies from Prmi- 

granulpr, granoblastic to ophitic, regardless of thP 

mineral composition. 

The pyroxene-rich variety is composed of plagio- 

(22) Brogp,er, W.O. On Several Archaean Rocks from the qouth 

Coastof Norway: Norske Videnekaros, Pkad, 1,nslo, Dt TI 

pp 24 - 37, 195 



clase An42  to An46, which metes up fifty-six percent of 

the rock. Hypersthene is the prominent nyroxene end males 

un twenty-two nPrcent of the rock. Other mein constituents 

pre . i.otite, hornblende and chlorite, all of which TP 

secondary. Biotite and hornblende are after nyroxene, and 

chlorite is after both hornblende and biotite. A little 

augite is also nresent. Accessory minerals include magnetite, 

apatite, ilmenite F-nd secondary quarts. 

The hornblende variety is composed of plagioclase, 

fifty-two percent, hornblende nineteen percent, and biotite 

and hynersthene both about ten percent. Accessories are 

zircon, apatite, magnetite and ilmenite. 

The torte underlies the northwestern corner of 

the mrp-aree, end produces a rugged, jint controlled relief. 

Greig (23) who mepped the area immediately west 

of Charpeney-Coonman-Baillost area in 1940., celled the 

rook pyroxene and hor blende amphibolite and suggested that 

it is of p metamorphic origin, the original, rock being either 

a. diorite or am andesite. However, 'Hogan (?k) in l°53, 

suggested that it is nrobably cr intrusive igneous body. 

The evidence obtained from the present writer's work also 

indicates an igneous origin. 

(23) Grieg, It."".  op. cit. (3) pp 13 - 15 

(2/4-) Rogan, H.R. 	op. cit. (7) p 47 
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Gabbroic Diorite 

A small body of gabbroic diorite occurs near the 

mouth of 3oulePu river. This body is definitely older then 

the surrounding granite greipp ps in places it le intruded 

by ouprtz veins. The border facies of the body contains 

up to twenty percent ouart7 indicating thrt it hr P been 

introduced from Pt outside source. Ir the hrind snecimen, 

the rock. prn,7prs to be e pure gabbroic rock Tith no ouprtz 

nresent, but on microsconic exAml.nation, it wasfound that 

the ouartz present makes 117 nineteen nercent of the rock. 

A. second body lies to the north of relaunny lake, but this 

body is not intruded. by ouprt7, neither do the border fPcies 

contain much ouprtz. 

In the field both bodies are medium - to coarse 

grained, massive, and derk green-grey in colour. 

Petrogrnnhically, the rock is comnosed of olagio-

clase Anhi, thirty-two rCrePrt; hyrersthene, nine rercent: 

and. hornblende end chlorite, twenty-two nercent. Icces2ory 

minerals pre pnptite, rine nercent: ilmenite prld nyrite. 

peer the centre of each body there ip up to nine recert 

olivine nrepent and 	rnet Frld pnhene pre imnortait accessory 

minerals. Coronas of biotite, hornblende and gal/let around 

olivine are welt developed indicating that this rock is 

p.eneticslly related to the coronite. 
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Diorite 

rioritic rocks are exposed in four localities in 

the m:-pre. Three of these are found occurrences 

immediately west of Bouteresu lake in the northwesterp. 

corner of the map-area- The fourth is exposed. along the 

coast half-way tetween Tortue and Manitou rivers in the 

The rock 	dark green" western half of.  thP mp.n-ere. 

black, fine to medium grained, and megascorpicelly massive. 

Petrogranhicelly the texture varies from granitic 

to granoblestic, with excet ions being fund in. the thin - 

sectinrs of the fourth loeeTity, where the texture le rmr-

times layered. These altern 7 ting medium and fine-grained 

layere may be due to assimilation of sediments, which are 

found as small bodies enclosed in the diorite. The essential 

minerals are pla7ioclase, hornblende, microcline, diopside, 

biotite end ouart7 es e minor constituent. 

The plagioclase is from An q to An4e  and forms 

up to fifty percent of the rock. In come thin-sections the 

plagioclase is indeterminable as the twinning is hidden by 

the high degree of alteration, predominantly to sericite. 

there 7oning is nresent, as iP often the case, the rims 

are clear. 

Grieg (19115)(25) and 7ogan (1953)(26) called the 

(25)  

(26)  

Grieg, T.'.  op. cit. (3) p 20 

TToan, 	or'. cit. (7) D 55 



rock a biotite diorite, but in the writers area, biotite 

is not always present as a major constituent in many of 

the thin-sections examined. In others, however, biotite 

forms up to twenty percent of the rock. Hornblende is 

present in all of the thin-sections examined and can form 

up to thirty percent of the rock. Other minerals present 

are hypersthene, augite, epidote, micro].ine and quartz. 

Accessory minerals are apatite, magnetite, sericite, 

chlorite (pennine), zircon, ilmenite and pyrite. 

The composition of sonie of the coarser diorite 

is very near that of gabbro, indicating that the two rocks 

are genetically related, or alternatively that the diorite 

is derived from the gabbro. 

Monzonite end Syénite  

The cyenite and monzonite is exposed in a broad 

band between the gabbroic anorthosite to the north and the 

banded complex to the south. The rock is buff to pink, 

medium grained and strongly gneissic. The weathered surface 

is often steined to a dirty orange colour, due to the large 

percentage of iron oxides in the rock and in the surrounding 

area. A number of contacts between the syenitic rocks and 

the anorthoeitic rocks were observed in the field and all 

shored sharp igneous contacts. The strike of the foliation 

is parallel to the regional strike of the banded complex 

and the gneissic anorthosite, and the dip is usually either 
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steep towards the north or is vertical. 

The mineralogical composition varies from a syenite 

to a monzonite• but no evidence of this change is composition 

can be detected in the field. The change is definitely 

gradational from one to the other and then back again. The 

monzonite is the most dominant of the two rock types. Petro—

graphically th.e rock is highly granulated and to a large 

extent recrystallized. Nearly all minerals present show 

strain features, and the m^fic minerals show preferred. 

orientation in the direction of minimum stress. 

'The monzonite is essentially composed of plagio—

clase, orthoclase, microcline, hornblende, hypersthene and 

biotite. .Accessory minerals are magnetite, ilmenite, limo—

nite, apatite, sphene, sericite and epidote. The composition 

of the plagioclase is from An32 to An34 and nearly ell 

orthoclase end microcline has perthitic intergrorth. Quartz 

is always present as an accessory mineral,usualiy forming 

myrmekites with the feldspar, end is sometimes found poikiliti—

cally enclosed by hornblende. The percentage plagioclase 

present is from thirty—three to thirty—seven percent end 

the potash feldspar is from thirty—five to forty—five percent. 

The syenit.e has a similer mineral assemblage to 

that of the monzonite but the plagioclase present is never 

over twenty percent. The potash feldspar, on the other hand 

is usually over seventy percent. 
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Quartzitic varieties of both rocks are common near 

the contacts with the biotite granite. The relations between 

the syenite-monzonite rocks and the surrounding rock types 

definitely shows that the syenite is younger than the anortho-

sitic rocks and older than the biotite granite. 

Hornblende Granite  

Two areas of hornblende granite are to be found 

in the map-area. The one is along the northern shore of 

Boutereau lake and down the east bank of bouleau river,and 

the other underlies en area west of Grace lake. The first 

body extends northward out of the area. 

The rock is pink to grey in colour, medium to' 

coarse grained,  and varies from massive to strongly gneissic 

in texture. The proportion of hornblende to biotite varies, 

and in places there the biotite is in excess of the horn-

blende, the rock might be termed biotite granite. 

Petrographically the rock is /medium to ; coarse 

grained, with microcline-perthite, oligoclase, Quartz, 

hornblende and biotite as the essential minerals. Accessory 

minerals are apatite, zircon and magnetite. Biotite is 

usually secondary, , as a replacement of hornblende, The 

gneiseic texture is caused by the alignment of hornblende 

a.nd , feldspar grains. The hornblende granite intrudes all 

the surrounding rocks. 
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'Biotitéi Granite 

A large body of biotite granite underlies. the 

south-central and center of. the map-area. Along the • 

coast this body is exposed from Riviere-aux-Graines, east 

of Manitou river mouth, to two and. a half miles west of it. 

Two other smaller bodies, possibly stocks,ere to be found 

to the. south 'end east of Dels.unay and. Vibert lakes respect-

ively. Megascopically, the rock is pink in colour, medium 

to,çoarse grained!, and often shows a gneissic structure 

although it is usually massive. 

Petrographically, it is hypidiomorphic granular 

with quartz, raicrocline, plagioclase and biotite the most 

abundant. minerals. Plagioclase is from An12 to An37  in 

composition end is slightly altered to epidote and sericite. 

Graphic intergro th of plagioclase and nilcrocline was 

observed in one of the thin-sections examined. Biotite 

shows pleochroism from honey-brown to brown, and  is altered 

to chlorite in places. Hornblende occurs as a minor consti-

tuent in some of the thin-sections examined. Accessory 

minerals are apatite, pyrite, epidote, muscovite, sphene 

and. magnetite. Much of the granite is porphyritic)partic-

ularly in the vicinity of Manitou River mouth and in the 

main mass between: Tortue end Manitou rivers.. 

Associated with the biotite granite is a gneissic 

granite which, in• the field, appears to be the result of 

remobilisation of the augen end. biotite. gneiss. An isolated 

exposure. of biotite granite which crosses Tortue river in 



the south is surrounded by an aureol of gneissic granite. 

Furthermore, the gneissic granite, to the rest of the central 

biotite granite body is intimately associated with small 

isolated exposures of biotite granite. 

Apart from a slightly greater percentage of biotite 

and hornblende, the petrographic composition of the gneissic 

granite is the same as that of the biotite granite. The 

gneissic granite is strongly foliated. This foliation was 

the feature rhich ras used to distinguish the gneissic 

granite from the biotite granite in the field. 

rine-grained granite gneiss is found striking 

east-west end towards the northeast, along the coast in the 

southwestern section of the map-area. The rock is pink, 

fine grained ;and the structure is strongly gneissic to 

slightly gneissic. It is found to cut all the older rocks 

in its area including the tractolite and diorite in the 

south along the coast. Because of these cutting relations and 

the similarity of its composition to that of the biotite 

granite, the writer believes it to be of the same age as 

the biotite granite. 

The essential minerals are quartz, microcline 

perthite, plagioclase (Anil{. to An28), biotite and hornblende 

which is a minor constituent. in some thin sections. Accessory 

minerals are .apatite, zircon, sericite, chlorite, magnetite 

and pyrite. 
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Pepmat ite end Alit e Dykes. 

In the  western half  f of the map—area, a large 

number of pegmatite and ap? ite dykes cut all the previously 

described rock types, and for this reason are believed to 

be younger. This pegmatite varies from coarse to very 

coarse  grained,,  with pink potash feldspar, plagioclase An10, 

quartz and biotite or hornblende as the principal minerals. 

Biotite and hornblende seldom occur in the :same dyke. ln. 

the larger dykes the crystals reach five inc4ies in diameter. 

The a.plite is as fine . to very fine grained rock, 

usually found cutting the biotite granite. It 5c composed 

of microcline, plagioclase Ani0, quartz and a little biotite. 

Carnet is sometimes present, 

In the eastern ,half of the map—area., numerous 

pegmatites, of three separate ages, were observed. The 

oldest pegmatite cute all the enorthos it is rocks and-is 

itself cut by syenite dykes. It is composed essentially 

of potassic feldspar, and a little plagioclase, and also 

contains small quantities of quartz and biotite. This 

pegmatite is always found. closely associated with the 

ilmen.ite mineralizationa. 

• This oldest pegmatite is cut by a second set of 

pegmatite dykes which are entirely composed of pink potassic 

feldspar and are barren of metallic minerals.,  

The youngest pegmatite consists of pink potassic 



feldspar, quartz and small amounts of plagioclase An12, 

biotite and magnetite. It is found closely associated with 

the biotite granite and cuts all the previously described 

rocks. 

Lamprophyre Dykes  

Aphanitic to very fine-grained lamprophyre dykes 

cut all the other rock types in the area. These are not 

es numerous es the pegmatite dykes, but sufficient were 

seen to establish that they are younger than all other rocks 

of the map-area. The.. rock consists mainly of plagioclase, 

hornblende, biotite and quartz, and shows a very slight 

gneissic structure. 

Diabase Dykes  

Diabase dykes were found cutting all the older 

major rock types but no relation to the lamprophyre dykes 

could be established. These dykes greatly resemble certain 

diabase dykes, in other parts of the nrecambrain. Shield, 

that are considered by other writers to be of reweenatran age. 

The rock is dark-green to black in colour, dense 

and, medium - to fuze-grained. The essential minerals are 

plagioclase An!}., in 2. sub-miscoscopic ground mass of 

hornblende, diopside and biotite. Accessory minerals are 

magnetite, ilmenite, sphene, apatite and muscovite. The 

widest dyke observed was forty feet vide, and could not be 

traced along its strike because of the overburden. Forever, 



a diabase dyke of similar proporttons and strike was 

observed,on strike, several miles away. This is suite 

possibly an extension of this dyke. 

Pleistocene end Recent 

Lsrge sections of the area are overlain by sand 

and till, particularly in the southeastern section of the 

western.. half of the map-area, and the southern part of the 

eastern—half of the map—area. The unconsolidated deposits 

consist of sand interbedded with pale grey clay and layers 

of well rounded pebbles and boulders. The beds of sand and. 

clay very from less than one inch to several feet in thick—

ness. These well stratified deposits can be traced several 

miles inland, in the valleys of Sheldrake and Manitou rivers. 

Small isolated patches of well stratified deposits can also 

be found in the map—area and are probably remnants of a 

great sheet of unconsolidated material which previously 

mantled large sections of the area. On the coast at the 

mouthy of Manitou river, these deposits are more than 150 

feet thick. 

Three old beach levels were determined along the 

coast. The beach—terraces are all clearly defined and one 

can be traced across the whole length of the area. Continuous 

stretches of terrace up to over a mile in length can be 

observed at a number of places along the coast. The highest 

terrace, at the mouth of Manitou river)  stands. at 115 feet 
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above present sea.-level.. The second highest is at the 

mouth .of Sheidrake river; this terrace stands at Lio feet 

above present sea-level. The third, observed and measured, 

at a number of points along the coast, stands 20 feet above 

sea-level. This 20 foot terrace is the one that can be 

traced across the ma.p-area,, along the coast. Cross-bedding 

ras noted at many places, more particularly in the raised 

terraces along the coast where well formed fore-set and 

bottom-set beds are well preserved. 

? eny of the swamps in the area are caused „by the 

occurrence of sand and clay in depressions in the underlying 

rocks. 

Inland, adjacent to many of the-rivers and streams, 

partially sorted till has seen. Glacial erra,tics, up to 

ten feet in diameter, are found on many hill-tops. Glacial 

striae, noted inland and along the coast, indicate that the 

Pleistocene ice sheet moved early due south across the area. 

The trend varies from Sl3°T. gest of Bouleau river mouth, 

due south nen.r the mouth of Tortue river and S2°E. over most 

of the rest of the area. 

STRUCTURAL GEOLOGY  

In the western- half of the map-area, most exposures 

of metamorphosed sedimentary and associated rocks are highly 

deformed and distorted, making it difficult to determine 
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their general attitude. However, in the paragneisses in 

the south west, the original structure has been preserved 

in the form of layering, which is usually parallel to the 

trend of the geological contacts. In these, the original 

sedimentary beds have been retained as foliation, schistosity, 

and gneissic structure. This is born out by the uniformity 

of composition Of the various bands and layers of the pare.-

gneisses. 

The well-developed gneiseic structure of the 

augen and biotite gneiss, also in the western-half of the 

map-area, is generally parallel and dips in the same direc-

tion es that of the paragneisses, where these two are in 

contact or in the same area. From this, it is possible to 

determine the general trend of formations in this half of 

the map-area. The trend is north-east with the dip towards 

the north-west. This general north-easterly trend has been 

displaced in the east by the intrusion of the gabbroic 

anorthosite and later by the biotite granite mass, but on 

passing beyond the granite, its northeasterly trend is 

resumed. Tn the eastern-half of the map-area the overall 

structure is relatively simple. The greater part of this 

eastern-half is underlain by massive ga.bbroic anorthosite 

forming a large body which extends into the western-half 

of the map-area. The rocks of the border facies of this 

body are commonly gneissic and are found in the north-centre 

r—.. 
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of the area, south of = =_- Eudistes Lake along the estern 

'boundary  -of .Manitou river, end. in the southern part of 

the eastern-half of the area. The • gneisr;ic structure, as 

yell as the pronounced layering in the anorthosite in the 

south, strike parallel to the geological contacts and dip . 

steeply. 

The layeribg and other - gneissic structures in the 

gneisses of the 
	

Pdusites lake area strike 3. 0°E. and 

dip about 600  southeast. his trend is a. continuation of 

the northeasterly trend in the resterr half of the map-area. 

In the uthern part of Bai.11onuet to rnehip,the banded 

complex strikes roughtly 17. 70°fi. , parallel to the structure 

of the adjacent gneissic ryenite and monzor_ite and the 

gneissic anorthosite. The dips along the coast are ell 

torards the north and vary betreen 450  and vertical. A 

fey; miles inland and neer the southern margin of the main 

anorthosite body the dips are also towards the north and. 

are usually steep. 

firer folds are numerous in the layered anortho-

site along the coast. They strike pa.ral.lel to the local 

structural trend and are upright and generally symmetrical. 

The plunge of their axial lines is nearly horizontal and is 

towards T. 3o°i'. or S.70°7. The plunge of the lineation in 

the gneissic anorthosite 5.s torards 17.30°E. a•nd varies from 

horizontal to 200  in dip. 
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The overall structure of the map-area is s. north-

easterly striking foliation, usually dipping towards the 

northwest, that has locally been displaced, and distorted 

by later intrusi ons ) part icule,rly anorthositic and granitic. 

Faulting 

In the western .half. of the map-are d three major 

faults were observed. A fourth i ma.j or fault crossing, Hanitou 

river is to be found in the centre of the map-area. The 

first three faults all lie to the west of Bouleau river. 

The most southern tiio strike northeast, while the one to 

the north strikes north-northeast. ,31ickensides were 

observed on the eastern wall of the most southerly fault, 

in the gorge of Bouleau river, where the river flows in 

the fault. The displacement of the eastern block is upwards 

and towards the northeast. The slickensides plunge at about 

fifty degrees torrds the southwest. 

On the centre fault, the movement is only indicated 

by the displacement of the porphyroblastio hornblende gneiss. 

Here, the displacement of the eastern block appears to have 

been towards the southwest. 

The horse in the fault zone of the northern-most 

fault consists of highly sheared and distorted norite and 

metamorphosed .sedimentary material. The magnitude end 

direction of movement could not be determined. 

The fourth;  major fault of the map-area T - 
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crosses ; Manitou river three and a half miles north of 

its mouth and strikes N.30°Vï. The fault was not observed 

in 'the field, but the change in rock types across it and 

the strong lineation of topographic features point strongly 

• to a  fault through this area. Also, outcrops of gabbroi.o 

anorthosite near the fault, showed a high degree of granula-

tion. 

Minor faults were observed in the southwest, between 

Bouleau and Tortue rivers, and.; slickensides 	observed 

on a cliff face just off Manitou river three miles southeast 

of . 	Eudistes lake. The presence of numerous other faults 

in the map-area is very probably, but no evidence was observed 

in the field. 

Jointing  

Joints play a very important part in the drainage 

control of the map-area. All of the post-pa,ragneiss rocks 

are strongly jointed. The granitic rocks in the map-area 

have complicated joint systems, with the principal joint 

sets striking north, northeast and northwest. Most joints 

are steeply dipping, but joints with horizontal and low 

anglejdips  are also found. 

In the anorthosite, the two major joint sets 

strike 1.3Q0? . and ;r.50°E. and dip vertically or nearly so. 

Horizontal and low angle dips are also present. Two minor 

joint sets strike r.-s. and H.55°t7. In the southern 
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anorthosite body .two prominent sets, both steeply dipping, 

strike. roughly north-south and east—rest. 

-.In the layered rocks the prominent joint planes 

usually. lie in the ?glane of the layers and a less  evident 

set is roughly* at right angles to it. 

ECOITOMIC GEOLOGY  

Economic deposits of varying. importance rere 

observed. in the niep-c.ree.. Some h. ve comparatively little 

importance, rrhile others, under future conditions maybe 

profitably developed. 

Carnet  

Red. garnet occurs se e fairly common accessory 

in sone of the finer-grained layered rocks in the vicinity 

of 	̀tad i st es lake. A more common occurrence' of garnet. 

is in the. beabh sands, along the coast, particularly towards 

the east. Pere garnet is. commonly observed. as continuous 

bends in the beach sand after the high tide. The grains, 

however, are small, seldom being more than one millemeter 

in, diameter. A "ge.rnet—reine" ras reported. by some of the 

local inhabitants, several miles north of the map—area, but 

its exact location vas unknown. 

Feldspar  

A number of pegmatite dykes rithin the area might 

form c possible source of economic feldspar. Tsowever, they 
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are comparatively few in number - and too scattered for Profit- 

able 'exploitation. , The feldspar 'in the potash feldspar 

pegmetites is of good quality with i.ndividu .l crystals 

usually-over afoot in length. The granitic pegtn titer 

also have large crystals of potash' feldspar which. form up 

to sixty percent of the rock. The larger dykes range up 

to forty feet in thickness and could be traced over distances 

of tr.-o' hundred. feet in places. 

Also associated with these p.SL;ma t t. ;8s are small 

(up to ' 1 'cm) crystals of a.11unite which were surrounded by 

radio-act ive haloes. 

Biotite  

Biotite is a common constituent of most of the 

rock-types in the map-area. Hoi ever, the only occrrence 

   

of economic interest was found in a pegmatite d3ri(e just 

east  of .Sheldrake river one mile north of its mouth. Books 

of biotite up to six inches thick and eighteen inches in 

diameter Were found 4n this pegmatite. This,unfortunateI.y, 

ras the onlYoccurrence  t observed in the vicinity, and no 

    

others sere reported by the local inhabitants. 

Building Stone  

The ahorthositic and ga.bhr.oic rocks of the area 

have trest possibilities as building and decorative stone. 

The very coarse -- grained anorthosites  in the south-eastern 

section of the map-area have great possibilities as .a 
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decorative stone when polished. The labradorescence of the 

calcic plagioclase is very well developed in some localitibs. 

At present, however, these deposits lie too far from prospect-

ive markets, but in the future might prove profitable. 

Ochre 

A "plain of paint" was investigated one mile north- 

west of La Chaloupe. The swamp covers an area of approximately 

half a. square mile. The deposit is. more than two feet deep 

but its exact depth was impossible to determine due to the 

raininess cf the summer of 1954. The ochre bps been used 

as a pigment in "paint'r, with which a number of houses in 

the village of La Chaloupe have beer.. painted. 

Sulphides  

Finely disseminated sulphides were observed in 

most  of the igneous rocks of the map-area. Pyrite and chalco 

pyrite are common in most granitic rocks, but their amounts 

were too insignificant to warrant further investi af:i n. 

Pyrite, pyrrhotite and chalcopyrite were found in thé féw: 

graphite gneiss outcrops that were observed. In the snorth-

ositic and gabhroic rocks pyrite is commonly associated 

with magnetite. Chalcopyrite, Pyrrbotite and bornite ire 

sometimes present. 

Tlmer_ it e-Magne t it e  

Magnetite is a common accessory mineral in the 

ga,bbroic anorthosite underlying the northern and central 
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sections of the eastern half of the area. In places it 

forms up to ten percent of the rock but the observed 

occurrences are small and scattered and are of little 

economic interest. 

The .anorthosite body bordering the shore in the 

southern part of Bailloquet township commonly contains 

disseminated ilmenite and m(gnetite, as well as several 

notable concentrations of ilmenite-magnetite. The locations 

of the more importent concentrations ere noted on the 

Bailloquet map, accompanying this report, by the symbol 

tr i  en . The most notable of these concentrations occur at 

La Chaloupe and. Cap Rond. 

The main concentrations occur as stratiform 

sheets or layers of ilmenite-magnetite, which vary in thick-

ness from fractions of an inch up to two .feet and which can 

be traced for 500 feet at La Chaloupe. A grab sample of 

one of the layers at La Chaloupe assayed:- Iron, 49.52f, 

sulphur, 0.08; and titanium oxide, 16.W. A channel. 

sample taken across a four-foot ride band of highly mineral-

ised anorthosite at La Chaloupe assayed;- iron, 23.4V1 

sulphur, 0.351;; end titanium oxide 5.8 . This sample was 

taken across an average band of mineralized anorthosite, 

not en ilmenite band. A sample taken frou a concentrat ion 

of ilmenite-magnetite on Chaloupe river, two miles north 

of the mouth of the river, assayed:- iron, 35.W, and 



titanium oxide, 11.01%. At pne of the occurrences nt Cap 

Rond a layer of ilmenite-magnetite forms a band 44. feét 

wide which can be fo1lo!ved for 100 feet into t.., e.` side of 

a hill. The average assay value of eight grab samples. 

taken across this band is:- iron, 35.80; sulphur, 1.35%, 

and titanium oxide, 11.37%. Several irregular segregations 

and lenses, a. few feet wide and up to 100 feet long, are 

also found along the coast and near the southern edge of 

the main anorthosite mass. Uegrly all the concentrations 

are found within a zone about 2,000 feet wide, along the 

coast. 

'A series of analyses of grab samples taken , from 

various layers of maesiŸe ilmenite-zatnetite at Lai Chaloupe 

and Cap }tond is given as an Appendix. to this report. , The 

- analyses show that .the layers, lenses and' segregations 

consist mostly of titaniferous magnetite, although some 

are massive 'limonite. Netallog •aphic examination showed 

that hematite is intimately related to the ilmenite and 

magnetite. In pone polished sections, sulphides are present 

in minor amounts, these include chalcopyrite, hornite, pyrite 

and pyrrhotito. 

The limonite-magnetite i.s generally concentrated 

in layers of pyroxenito within granulated . anorthosite. A 

characteristic feature of some of the sheets or layers of 

massive ilmenite-magnetite is a breccia-like. structure in 

which several angular or sub-rounded fragments and blocks of 



coarse-grained anorthosite lie: within ragnetite-rich 

pyroxenite. The anorthosite in the fragments contrasts with 

the wall-rock anorthosite, for it is passive, very coarse-

grained and light to medium in colour. 

It is not known whether larger and richer bodies 

occur inland, alonf; strike, under the overburden, but further 

exploration nicht yield favourable res•rito, particularly at 

Cap Rond . 
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APPEUDD: J, 

jocat;;i on of, w !a $ (19:34) - Series NE 

KE -1 toRE-10 	right samples taken Bit; rogular irstervale across 

Band J 1, Cap Rond.. Band  is 44 fat widc and 

at ?cast: 100 foot lon€;.. 

K14-11 to K «13 three samples taken r eroiu; sand ü2, Cap Rond. 

Band is 10 foet wide, , 100 foot long, and is 

ut VO feet î onth of Band -`].. 

RE-14 to XE-15 Two +'s r ples takun across Band it, Cap Rond. 

Band is 5 feet wide, and ia at 20 feet south 

of Band f,2. 

KE-16 to NE-1'3 tour vmpllos taken across Band P6,, Cap Rond. 

L nd is 0 fest, wide, and if; at 100 feat South 

of hand j,f3, 

Gr•tab sample tatim.. frail Band ,F5, which han a width 

of 1 foot and iv at '78 feet south of Rand At, 

Cap Rond. 

Grab sample taken from Bard r}t3,r at Cap Rond. This 

band i,es 1 foot: wide and is 50 feet south of Band ;`5. 
KL-2; 	 Groh sample taken from an £lmenite-magnet;it.e band 

it La Chaloupe. 

KŒ•23 to KE-25 Three grads samp1oa taken from a lenc:o of i1raenit.ee- 

uaf,netite 60 x LU feet, at 3 miles northwest of . 

La Cha1our o. 



KE -25 
	

Channel oample taken across a 4 foot wide band 

of highly mineralized a.nor'thosite at La Chaloupe. 

( This is an average band :sample, not an limonite 

band) I 



- - _ 

—6'6-  

t, 2: .-1.3.,1r 14••,„ 

rtt t:4.111,06.1,  
N*NAN7,344:1 " imaivRelt tri 

V ' 5) 

	

,',.',7; 	(V:0-1.Aiti) 

	

.:ViNNII, 	(V/34;41.. 
1014 Oioii:51.4 

,--- r:r4v ''(4....j..3r*) 
7!  ,. 	,9 	CA*N.!,; 420) 
I...p '(1,= ,:l.,21) 
:,..'-41. '01,trN,614122) 

.rP*4.2 tFii4N51,1?'-a?,, 
, :33  
1.7,111, tit-1..4",:t ,1..:,  -0,-,  ", 

11.7,!r.45 (1,14t.t.fi,*!0 
ri:46' (14:i.i•-4r4) 
ItP4/ (vo-i2) 
4c  

rr.449 (141„...0)) 
Ire.o). (14(06,433.) 

1 w;...7.1. 	1:;;.a) 
v7e"..!;43) 

t-4,12 5174:741,,,è.40 
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'ig.1: Glacial gouges at south of Sault-Plat 
River. Charpeney Twp. 

Fig: 2. Centre ti uit.tace went of Bouleau River. 
The face is porphyroblastic hornblende gneiss 
and the man is iitundin#â on biotite gneiss. 
RochemanteuxTwp. 
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Fig. 3: Hornblende and biotite schist intruded by 
biotite gneiss. Charpeney Twp. 

Figs 4: Coarse-grained olivine gabbro cut by 
pegmatite dykes• Rochemanteux `WP. 



Fig. b: Looking southwest across Tortue River 
from Coopman to Churpeney Twp. 

Fig. B: Migmatite found associated with gabbro and 
granite intrusions. Note aphte dyke  (left 
upper centre) truncated by pegmatite. 
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Figs 7: Buchan Point - Coopman Twp. Highly distorted 
and deformed biotite schist in biotite augen 
gneiss. Ncte quartzite and feldspar stringers. 

Fig. 8: Grand Portage, Coopman Twp., from Eanitou 
mouth to Lac des Eudistes. 



Fig. 9: inter--layered hornblende and hyperathene 
granulite on Lac des Eudistes. The dip 
is towards the southeast. 



Fig.1O: Panoramic view of Lac des Eudistes looking southwest 
towards cThaâ peney & Coopman Taps., from fire tower east 
of the lake. 



Fig.11: Drag fold in gneissic anorthocite at Cap 
Rond, cut by pegmatite dyke (perpendicular 
to strike) . Note jointing parallel and 
perpendicular to strike. 

Fig.12: Typical exposure of ccarae-grained massive 
anorthoaite protruding through Cenozoic 
mantle, Southeast corner, Bailloquet Twp. 



Pig. 1$: View from suif of coastal belt underlain 
by coarse-grained massive anorthosite and 
overlain by unconformal'Cenozoic deposits. 
Bailloauet Twp. 


