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PREFACE 

This report is one of several publications resulting from a helicopter-supported 
reconnaissance geological survey carried out in the central Canadian Arctic in 1962. 

The conclusions derived from a study of metamorphic rocks from that area 
are applicable to many parts of the Canadian Shield and the results of rapid method 
chemical analyses given in the text add to the knowledge of the chemical com
position of metamorphic terranes . 

Y. O. FORTIER, 

Director, Geological Survey of Canada 

OTTAWA, March 10, 1965 
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PRECAMBRIAN GEOLOGY OF BOOTHIA PENINSULA, 

SOMERSET ISLAND, AND PRINCE OF WALES ISLAND, 

DISTRICT OF FRANKLIN 

A bstract 

Boothia Peninsul a and we tern Somerset Island are domi nated by the 
Boothia Arch, a structura l and topographic high composed of Preca mbrian 
igneous and metamorphic rocks. Relatively fiat-lying unfoss ili fe rous sed imentary 
strata overlie the northernmost exposures of Boothia Arch, and they are in turn 
overlain by lower Pa laeozo ic sed imentary rocks. 

All pre-Pal aeozoic rocks a re cut by gabbro dykes and si ll s. T hese are most 
abu nd ant in western Somerset Island . 

Potass ium-a rgon age determinations made on biot ite indica te an Aphebian 
(early Proterozoic) age for the la test metamo rphi sm of the gneissic complex. 

The results of moda l ana lyses and 82 'rap id method ' chemica l analyses 
accompany the descriptions of the gneissic and igneous rocks. 

R esume 

La presqu'lle de Boothia et la partie ouest de l'ile Somerset sont dominees 
par l'arc de Boothi a, qui presente une structure et une topographie elevees, 
formees de roches ignees et metamorphiques du Preca mbrien. Des strates non 
fossi liferes a pendage re lat ivement peu prononce recouvrent au no rd Jes affi eure
ments de l'arc et sont elles-memes recouve rtes par des roches sedi mentaires du 
Paleozo·ique inferieur. 

Toutes Jes roches pre-palfozo'iques sont coupees par des dykes et fil ons
couches de gabbro. Elles se rencontrent surtout dans la partie ouest de !'lie 
Somerset. 

Les datations au potassium-a rgon effectuees su r la biotite indiquent que le 
dernier metamorphisme du complexe gneissique est d'age epheb ien (Prote
rozo·ique inferieur ). 

Les resultats des analyses modales et de 82 ana lyses ch imiques selon Ja 
«methode rapide ,, accompagnent la description des roches gneissiques et ignees. 





Chapter I 

INTRODUCTION 

T his bulletin is one of several fin al reports resulting from a reconnaissance 
geological survey carried out in 1962 on Boothia Peninsula and Somerset, Prince 
of Wales, and King William Isl ands, all in the central Canadian Arctic. 

Except for some general introductory remarks and a brief resume of the topo
graphy of the region, the report is concerned only with Precambri an geology. The 
Palaeozoic rocks will be the subject of a separate report by R .L. Christie, but in 
both reports the same set of maps wi ll be used. The Pleistocene and Recent geology 
of the region will be the subject of a separate report by B.G . Craig. 

Preliminary results were presented by Blackadar and Christie (1963) and by 
Craig (1964). The geological maps accompanying this report and Christie's (in 
preparation) are essentially unchanged from those prepared to accompany the pre
liminary report by Blackadar and Christie (1963); map-units have been refined, 
but there is no change in the overall division proposed in the preliminary paper. 

More than 100 thin sections were examined during the laboratory study of 
the rocks of this area, and 82 'rapid method' chemical analyses of certain of these 
specimens were made in the laboratories of the Geological Survey. Three age 
determinations were carried out on biotite from gneissic and granitic rocks in the 
Isotope Geology laboratory. 

Location and Accessibility 

Prince of Wales, Somerset, and King William Islands comprise the central 
arctic islands lying as they do between Baffin Island on the east and Victoria Island 
on the west, and together with Boothia Peninsula and District of Keewatin form the 
Centra l Arctic region. Commercially they are at present dependent on service from 
the western Arctic desp ite the fac t that Spence Bay is equidistant from Frob isher 
Bay, Churchill, and Yellowkn ife. 

Within the map-area there are onl y two settlements, Gjoa Haven, a small 
trading post on southern King William Island, and Spence Bay, on the west side 
of the Isthmus of Boothia. An outpost of the Roman Catholic mission at Spence 
Bay is maintained at Thom Bay, on the east coast of Boothia Peninsula. Spence 
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Precambrian o f Boothia Peninsula a nd Somerset Island 

Bay comprises a Hudson's Bay Company store, nursing station, a Royal Canadian 
Mounted Police detachment, offices of the Department of orthern Affairs and 

ational Resources, a federal day school, and Anglican and Roman Catholic 
missions. Prince of Wales and Somerset Islands are at present unoccupied, although 
from time to time small groups of Eskimo may hunt there for prolonged periods . 
The H udson's Bay Company formerly operated a trading post at Fort Ross, in 
southern Somerset Island. This post, opened in 1937, was closed in 1948 and the 
staff moved to Spence Bay. The buildings at Fort Ross are in excellent cond ition 
and offer emergency shelter. A small trading post was established in 1927 at 
Port Leopold, in extreme northeastern Somerset Island, but was closed the following 
year. This building is still standing but offers little shelter. 

For the Eskimo too the region covered is a meeting place of East and West. 
The hunters on Somerset Island may come from Resolute ( to the north) , Arctic 
Bay (on northern Baffin Island) , or Spence Bay. The Eskimo of Spence Bay are 
themselves a mixed group, some of whom came or iginally from southern Baffin 
Island. These people were settled around the post at Fort Ross about 30 years ago 
and moved south when Spence Bay was opened. 

The intermediate position of the map-area is reflected by the variou routes 
available to reach it. Commercia l air services are operated by Pacific Western 
Airways from Edmonton to Cambridge Bay. Charter services can be arranged from 
the latter place to points east. Personnel and freight for Operation Prince of 
Wales were flown by charter service from Churchill. At present (1966) fixed-wing 
aircraft are based at Resolute on a year-round basis and are ava il able for casual 
charter. 

Heavy freight for the western Arctic is se·1t by the Mackenzie River route 
to T uktoyaktuk, on the Arctic coast, whence it is moved along the coast by small 
freighters. Because of the long route from the centre of supply and the numerous 
handlings involved, ra tes are high and increasing use is being made of air trans
port for all but the heaviest items . 

Present Investigations and Acknowledgments 

Field work was carried out in 1962 as part of Operation Prince of Wale , an 
airborne geological reconnaissance that covered Boothia Peninsula as well as King 
William, Prince of Wales, and Somerset Islands. 

This project was directed by the author, who, together wi th F. C. Taylor, 
stud ied the Precambrian rocks. R . L. Christie, ass isted by W. W. assichuk, a 
graduate student, was responsible for the study of the Palaeozoic strata, and 
B. G. Craig studied the Pleistocene geology. F. C. Wedge served competently as 
radio operator, and R. A. Baker acted as cook. 

Two aircraft were used, a Piper Super Cub contracted from Bradley Air 
Services and piloted by K. Maclennan, and a Bell 47 G2A helicopter contracted 
from Spartan Air Services with J . Pridie as pilot and A. H all am as flight engineer. 
Non-contract services included a DC-3 flight from Churchill with TransAir Ltd . 
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Introduction 

and the use of Otter aircraft supplied by Lamb Airways, Pacific Western Airways, 
and Bradley Air Services. 

The season lasted from June 3 to A ugust 25, during which time two base 
camps were occupied. The first was near Spence Bay settlement, where the 
survey party was most hospitably received. Especial thanks are extended to Mr. 
and Mrs. Ralph Knight of the Hudson's Bay Company, Mr. and Mrs . M. Shand, 
Department of orthern Affairs and ational Resources, Ernie Lyall, local resident, 
and Constable W. Pringle, Royal Canadi an Mounted Police. 

Field Methods 

All fuel for Operation Prince of Wales was sent in 1961 to Spence Bay, the 
only settlement within the main project area. As a result, the fuel was originally 
cached at the extreme southern border of the area. The use, however, of the Bell 
4 7 G2A helicopter, which had a more extended range than the models used on 
earlier air-supported geological projects, meant that only two main base camps 
were required . One was near Spence Bay and thus required no additional handling 
of fuel supplies; the second was 200 miles to the north . The latter necessitated the 
moving of about 2,800 gallons of aviation fuel. It was necessary to locate the camps 
where both float-equipped and wheel-equipped aircraft could land. T his drastically 
limited the choice, but a long sa nd spit (part of an extens ive esker) 4 miles west 
of Spence Bay settlement, provided an adequate though dusty site for southern 
operations. The second camp, 6 miles north of the abandoned post at Fort Ross, 
Somerset Island, was beside a small lake and offered not on ly a choice of directions 
fo r landing wheel-equipped aircraft but fac ilities for float aircraft used in camp 
moves. 

A north-south base line was set up to extend from the camp near Spence Bay 
to northern Somerset Island, and a grid of 31 traverses, spaced at 6-mile intervals, 
was laid out to cover all Precambrian areas. All traverses, including several check 
traverses, were made by helicopter. This machine was also used from time to time 
to fl y the Pleistocene and Palaeozoic geologists . Much of their work, however, was 
accomplished with the Piper Super Cub equipped with low-pressure tires, which 
was also employed in placing small gas caches for the helicopter. 

The first traverses were made on June 16, when snow cover was still extensive. 
The final traverse was made on August 2 1, when the weather was deteriorating 
rapidly and freezing was prevalent. 

Previous Geological Investigation and Historical Summary 

The surge of interest in Arctic di scovery that followed the apoleonic Wars, 
beginning with Sir John Ross' expedition of 1818, initi ated a new era of explora tion, 
an era in which scientific objectives began to play an increasingly important role . 
Natural science was a subject with which most naval officers had some acquaintance, 
and many expedition reports contain scattered references to geology and topography. 
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Preca mbrian of Boothia Penin sula a nd Somerset Island 

Indeed on some expeditions a section of the report, often prepared by the ship's 
doctor, is devoted to geology. 

The first expedition to sight any part of the region covered by this report was 
that of Sir Edward Parry, who in 1819 had penetrated Lancaster Sound, proving 
'Croker Mountains', reportedly sighted by Ross the previous year, to be a myth. 
The northeastern part of Somerset Island and northern Prince of Wales Island were 
sighted, but no landings were made. 

Parry returned north several times and in 1824 wintered his two ships at Port 
Bowen, north western Baffi n Isl and. The following August, while cruising along the 
precipitous east coast of Somerset Isl and, one of his ships was badly pinched in the 
ice and abandoned. Most of the stores were cached on shore, and their location 
became a depot used in later years. 

Sir John Ross, who had fallen into disfavo ur after the abortive attempt he made 
on the orthwest Passage in 18 18 by way of Lancaster Sound, was in 1829 sponsored 
privately by Felix Booth of distillery fa me. Us ing the first steam-powered vessel in 
the Arctic, Ross coasted so uth along the east shores of Somerset Island and Boothia 
Peninsula until beset by ice at Feli x H arbour. Extensive cien tifi c work was carried 
out during the three years spent in southern Boothia Peninsul a, the most notable 
being the locat ion of the North Magnetic Pole by J. C. Ross, nephew of the com
mander. Geological data gathered during these yea rs are found in Ross ( 1835). 

Ross was forced to abandon his vessel and retreated north by open boat during 
late A ugust 1832 in the expectation of meeting whalers in Lancaster Sound. He and 
his men, however, were too late and were obliged to winter at the site of the cache 
establ ished by Parry at Fury Beach. Not until 1833 did they make contact with the 
whaling fleet. 

The disappearance of Sir John Franklin's expedi tion, dispatched in J 845 to link 
the var ious discoveri es made in the search for a orthwest Passage, resulted in a 
widespread and extens ive search all through the Arctic between 1848 and 1859, and 
it was then that much of the region covered by this report was mapped. The win ter 
of 1848-49 fo und J. C. Ross in command of two ships at Port Leopold , northeast 
Somerset Isl and, and much of the west coast of Somerset Island was explored at that 
time. Bellot Strait, a final link in the puzzle of the passage, was at last discovered by 
members of a private exped ition sent out in 185 l by Lady Franklin. The fa te o[ 
Frankli n was finally elucid ated by Leopold M'Clintock, sent by Lady Franklin after 
the Admiralty had officially closed the case. He wintered near the western entrance 
to Bel lot Strait ( 1858-59), and during sledging trips he and Lieutenant Hobson 
discovered the only wr itten record found to date from Franklin's ill-fated expedition. 

After M'Clintock's di scovery of the fa te of Franklin , interest in polar explor
ation shifted to attempts to reach the orth Pole; little exploration was done in the 
map-area until early in this century, when Amundsen, in the course of the first 
successful traverse of the Northwest Passage, wintered at Gjoa H aven. Burwash, an 
engineer with Canada's Department of the Interior, wintered at the same place in 
1925 during his exploratory trip along the continental Arctic coast. With the 
establishment of the Hudson 's Bay Company post at Fort Ross in 1937, travel 
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Introduction 

throughout the area became more common and the region better known. It was not, 
however, until after World War II that the completion of a program of trimetrogon 
air photography permitted the production of reasonably accurate maps. 

Physiography 

So strongly does the topography of Boothia Peninsula and Somerset Isl and 
reflect the underlying bedrock that the various physiographic subdivisions serve as a 
first-order geological classification. 

Three main divisions have been recognized. Northeastern Somerset Island is 
part of the Jones-Lancaster Plateaux (Fortier, 1957, p. 402). Western Somerset 
Island and central Boothia Peninsul a form the Boothia-Somerset Upland (Fortier, 
op. cit., p. 401. On Boothia Peninsula the upland area is margined by the Boothia
Regent Lowlands to the east and the Eastern Victoria Lowlands to the west (Fortier, 
op. cit., p. 404). T he plateau and lowland areas are underlain by rocks of Pa laeozoic 
age, whereas the upland area has formed on a crystalline complex of Precambrian 
rocks. 

Jones-Lancaster Plateaux 

The eastern two thirds of Somerset Island and northeastern Prince of Wales 
Island are plateaux of unusually uniform features similar in many respects to other 
p lateau areas within Jones-Lancaster Plateaux region-for example, to Brodeur 
Peninsula on Baffin Island. 

On Somerset Island the surface of the plateau is gently undulating, local relief 
rarely exceed ing a few hundred feet. The plateau surface varies somewhat in ele
vation but averages between 1,000 and 1,300 feet. Steep sea-cl iffs border much of its 
perimeter, especially on the sides faci ng Prince Regent Inlet and Lancaster Sound. 

Bedrock is poorly ex posed and the surface is more often covered with rubble 
composed of shattered fragments of the underlying sedimentary formations. The 
high clay content of much of this deposit retajns moisture after the melt season, and 
sol ifluction features are common. 

Rivers in the i:iterior flow in sha llow, broad vall eys, but near the coast they are 
deeply en trenched and flow through steep-sided gorges to debouch across a narrow 
coastal plain, in pl aces absent, into the sea. The plateau is extremely barren, and 
only here and there are isolated clumps of plants encountered. 

Boothia-Somerset U pland 

The spine of Precambrian crystalline rocks extending north through Boothia 
Peninsula and western Somerset Island from the continental Precambrian Shield 
consists of diverse though predominantly rugged topography. 

On Somerset Island the western part of this upl and, which faces Peel Sound, is 
characterized by rounded hill s and ex tensive outcrops. Maximum elevation exceeds 
1,400 feet, and much of the surface is above 1,000 feet. Rivers and lakes occupy 
deeply incised valleys that appear to be structurally controlled. The most remarkable 
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Precambrian of Boothia Penin sula a nd Somerset Island 

of these are east-west trending valleys such as F itz Roy Inlet, Macgregor Laird Lake, 
Bellot Strait (on Somerset Island) , and others on Boothia Peninsula. These features 
are at right angles to the dominant northerly strike of the bedrock, with the result 
that the country is divided into large, more or less rectangular, blocks (see Pl. I, 
Frontispiece). 

North of Stanwell-Fletcher Lake and inland from Peel Sound, the upl and is 
almost devoid of outcrops. Shattered bedrock (felsenmeer) covers the surface, and 
only here and there can actual bedrock be fo und (see Pl. II) . So slight, however, 

RGB 2- 14-62 
PLATE 11 . Felsenmeer-covered surfoce of uplands of Somerset Island. 

has been the movement since the formation of the felsenmeer that bedrock features 
are fa ith fu lly reproduced in it. An anastomosing network of bas ic dykes can be traced 
from areas of good outcrops into and through this zone of shattered bedrock, and 
the prevailing northerly trend of the schists and the gneisses th at comprise the 
crystalline complex is reproduced in the felsenmeer. 

On Boothia Peninsula, as on Somerset Island, the seaward margins of the up
land contain by far the most extensive bedrock ex posures (see Pl. III ). The northern 
part of the peninsula is a southward continuation of the dissected terrain character
ized by prominent east-west valleys. Similar rugged, rounded hills, which , however, 
lack the pronounced rectilinear pattern, are found on the Tasmania Islands, which 
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Introduction 

are west of Wrottesley Inlet, and along the entire east coast south from Cape P almer
ston. 

The central upland area contains a higher proportion of drift, and extensive 
stretches are covered by boulder fi elds in pl aces so rough that even helicopter landings 
are difficult. This region is drained by large rivers, some of which h ave extensive sand 
and gravel deposits in their valleys. H eadward eros ion of many streams is an active 
pro:::es , and cases of incipient stream capture were observed. 

FCT 4-1 -62 

PLATE Ill 

Upl and surface of Somerset 
Isla nd illustrating th e deep 
canyons, prevalence of good 
rock exposures near the coast, 
and the rubbly su rface charac
teristic of in land areas. Look· 
ing west towards Pee l Sound 
(August 1962). 

In the southwestern part of th e central upland area drift effecti vely masks the 
bedrock, and no clear physiographic break separates those areas to the west under
lain by P alaeozoic rocks from the crystalline complex. 

Two lowland areas are included within the Boothia-Somerset Upland. The first 
is the valley of Wrottes ley Ri ver, northwestern Boothia Peninsul a. This va lley, 
margined by steep cliffs of gneiss, is probably structurally controlled (see Pl. IV ). 
Thick drift fills the val ley and only in the lower reaches does the occasional knob of 
bedrock project through this cover. The en tire valley is bespotted with small lakes 
through which Wrottesley Ri ver plac idly meanders northward to the sea . 

A second lowland area is the lozenge-shaped pl ai n in southern Boothia 
Peninsul a extending 40 miles north from Spence Bay. Within thi s lowland are Lakes 
Jekyll , H ansteen, K angikjuke, Angmaluktok, Middle, and Krus nstern , the largest 
bodies of water on the peninsul a. Features c haracteristic of other regions of Boothia 
Peni nsula are intermingled on thi s pl ain ; low Pal aeozoic limes tone scarplands, 
extensive drift covered areas, and crystalline rock surfaces are all present. 
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Precambrian of Boothia Peninsula and Somerset Island 

FCT 3-5-62 

PLATE IV 

Volley of Wrottesley River, 
looking north. Scarp is a bout 
1,000 feet high. 

More typical upl and topograp hy is found southwest and southeast of the plain. 
orth of Josephine Bay and west of Lord M ayor Bay, high, rounded hill s of crystal

line rock predominate. 

Boothia-Regent and Eastern Victoria Lowlands 

A narrow lowland, rarely more th an 15 miles wide, ex tends south for about 70 
miles from Brentford Bay on northwest Boothia Peninsula. This fea ture, formed on 
Palaeozoic sedimentary strata, is broken by low, southwest-faci ng scarps. Many 
small lakes and ponds stud the surface and drainage is poor. To the south west this 
lowland abuts against the crystalline rocks of the upland . 

The west coast of Boothi a Peni ns ul a is simil ar. There the belt of Palaeozoic 
sedimentary rocks is about 25 miles wide and ex tends south for about 125 miles 
fro m Weld H arbour to Josephine Bay. 

Southwestern Prince of Wales Island forms part of Eastern Victoria Lowlands. 
It is a region of low reli ef wherein drift cover is almost cont inuous. The physiography 
of this area is due almost entirely to glacial landforms. 
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Chapter II 

GENERAL GEOLOGY 

The older Precambri an rocks of Boothi a-Somerset area are typica l of vast 
stretches of the Canadian Shield. Banded gneisses and more homogeneous graniti c 
gneis es predomin ate . Although these rocks are most variable in detail, they are 
monotonous in bulk; and on a reconnaissance scale, where traverse lines were usuall y 
6 miles apart, little regional variation could be found. Involved fold structures, com
mon in some Shield areas, are rare, and consistent strike direct ions with va ri able dip 
are characteristic of extensive areas. 

A broad division into mafi c and felsic gne isses and granitic rocks was made in 
the field by the author. Such a division indicates the predomin ant as pect of the 
terrain , but the geology is by no means as simple as these groupings suggest. T he 
mafic gneisses (map-unit l) are the most diverse, and included within the unit are 
such va ri ed rocks as banded and lit-par-lit gneisses, migmatite, amphibolite, and 
pyroxene-rich and biotite-rich gneisses. arrow bands of crysta lline limestone (map
unit le) , most too small to map, a re interbedded with these rocks in the vicin ity of 
Bellot Strait. Quartz and feldspar-r ich components may be abundant in map-unit 1, 
as in banded and lit-par-lit gneisses and migmatite; or such componen ts may be 
relat ively absent, as in pyroxene gne iss or biotite gneiss. The intricate interpl ay of 
mafic and felsic components is best displ ayed on wave-washed surfaces, particularly 
in coastal areas. 

Large patches of the older Precambrian terrain are light coloured on weathered 
surfaces and comprise an assemblage of quartz-microcline gneisses (map-unit 2). 
Mafi c constituents include pyroxene, biotite, and hornblende. Many specimens, even 
the most felsic, contain garnet. This assemblage (map-unit 2) may contain bands 
and schlieren of mafic rocks simil ar in every respect to the rocks of map-u nit 1. 
These are too small to map on a reconnaissance scale. 

In addition to the two preponderant rock constituents just described, certain 
parts of Boothia-Somerset region contain outcrops of granite (map-unit 3). These 
rocks, particularly abundant in southern Boothia Pen insul a, lack the prominent 
foliation of map-units 1 and 2. Their contact with map-units l and 2 is common ly 
gradation al, suggesting either that the granitic masses were empl aced at a time when 
all parts of the area were in a plastic state or that these bodies are not of igneous 
origin but merely represen t areas of max imum metamorphism and metasomatic 
activity. 
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Precnmbrian of Boothia Penin sula a nd Somerset Island 

A few small patches of ultrabasic rocks ( map-unit 4) outcrop in northern 
Boothia Peninsul a and on eastern Pr ince of Wales Island . 

Sed imentary rocks of probable Helikian (Middle Proterozoic) age outcrop on 
northern Somerset Isl and and on Prescott Island. Two formations are recognized: 
the lower, the Aston Formation (map-unit 5) , comprising qu artzitic sandstone; 
and the upper, the Hunting Formation (map-unit 6) , being predominantly dolomite 
with minor quartzite. 

Dykes and sills of di abasic gabbro cut all Precambri an formations . These in
trusions are most abundant on Somerset I sland. 

In summary, the main development in the geological evolution of the Boothia
Somerset map-areas was the metamorphism, under relati vely high pressure and 
temperature, of ancien t sedimentary and possibl y volcanic rocks, which resulted in 
the predominant gneissic complex. Accompanying this activity was the development 
of granitic masses, either the result of true igneous emplacement or, more likely, a 
product of metasomatism. L ate in this metamorphic period veins of quartz and in
numerable small dykes and sills of quartz-feldspar pegmatite were empl aced. Many, 
although they displ ay intrusive relations, appear to have their material origin in the 
metamorphism of the original rocks. Few are of more than local extent. An angular 
unconformity separates the gneiss ic complex from gently inclined Heliki an sedi
mentary strata. A series of basic sill and dykes intrudes all Precambrian rocks. By 
analogy with similar rocks on B affin Island, these are considered to be of Neohelikian 
age. 

Aphebian 

The Gneissic Complex 

Structural Forms 

In the mafic gneisses and, to a lesser degree, in the fe lsic gneisses, layer or 
strom atic structure is the most prevalent form. The country rock appears interbedded 
with a newly formed leucocratic component. 'Banded gneiss' or 'lit-par-lit gneiss' is 
the field term applied to such rocks . The layering in these rocks has been controlled 
by the parallel structure of the country rock. The origin of such a structure is at 
present controversial; the leucocratic component may be injected or, on the other 
hand, may result from dominantly chemical effects such as metamorphic differ
entiation. 

Less common are migmatite structures. Mehnert (1962), in a cl assification of 
migrnatites, includes several types recognized in Boothia-Somerset area, although, 
as will be obvious from this report, the structures in this area are less complex than 
those of many classical gneissic terranes. 

Agmatitic structure, wherein fragm ents of country rock are embedded in a 
leucocratic component, was encountered. The margins of the melanocratic ( mafic 
component) are sharp, showing little assimilation by the quartz-feldspar rock, and 
could apparently be fitted together again in the manner of a jigsaw puzzle. Little or 
no rotation of the melanocratic phase has occurred (see Pl. V). 
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General Geology 

PLATE V 

Agmatitic gneiss, Astronomical 
Society Islands. 

Vein structures, in which the melanocratic ph ase is transected by innumerable 
diversely ori ented veins of leucocratic rock, are present in pl aces, as are augen 
structures in which blastic feldspars are developed within a predominantly mafic 
matrix . 

Within areas of felsic gneisses ( map-unit 2) , structures produced by more 
intense or more prolonged metamorphism can be recognized. In addi tion to banded 
structures, which in map-unit 2 contain a preponderance of Jeucocratic components, 
schlieren and nebulitic structures are common. In the former the melanocratic com
ponent, the original country rock, has been disarticul ated . No longer is there any 
possibility, as in the agmatites, of recognizing once adj acent parts. The relics of 
country rock now have the form of indistinct, wispy masses that appear to swirl 
through the predominant felsic ph ase. Such a structure seems to result from a com
bination of high temperature and accompanying high plasticity. T he former per
mitted some assimilation of the mafic material by the Jeucocratic phase, and the latter 
resulted in a more or less thorough mixing. 

ebu!itic structures result when metamorphism is carried one step further. In 
them the country rock, the mafic component, has all but disappeared as a discrete 
entity and its place is marked only by patches of slightly darker rock, a local con
centration of minerals such as biotite, chlorite, or hornblende. 

The fi nal stage of such metamorphism will produce a massive, homogeneous 
structure, which may resemble a truly igneous leucocratic rock. Perhaps the granitic 
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rocks of map-unit 3 owe their origin to such a process, but, as will be seen in the 
descriptive section "Granitic Rocks", no unequivocal evidence in this connection 
was obtained from field studies. 

M afic Gneiss ( map-unit 1) 

Gneissic rocks rich in minerals such as pyroxene, hornblende, and biotite are 
most abundant in the western part of Boothia Peninsula. Although a few extensive 
outcrop areas are found in the east, the mafic rocks there are more commonly con
fined to narrow bands within the felsic gneisses. On Somerset Island mafic rocks are 
more evenly distributed and are interbedded with felsic gneisses and granitic rocks . 

The following section was measured from east to west on the north side of 
Levesque Harbour, northern Boothia Peninsula. Dips there are generally steep, the 
average being 70 degrees; indeed some beds are nearly vertical. 
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pinkish biotite-quartz-feldsp a r gneiss; contorted beds; 
boudins of quartz-feldspar pegm atite 

gabbro dyke 

reddish granitic gneiss; minor biotite-rich bands 

grey, qua rtz-pl ag iocl ase-microcline gneiss 

gabbro dyke . 

quartz-plag ioclase-microcl i ne gneiss 

biotite-chlorite gneiss ....... .. .......................... . 

quartz-plag ioclase-microc line gneiss 

reddi sh granitic gneiss 

grey, qu a rtz-fe ldspa r-biotite gneiss 

banded gneiss; quartz-fe ldsp ar bands 1'-5' thick a nd 
biotite-pyroxene bands up to 2' thick 

pink gra nitic gneiss; eyes of milky qua rtz . 

banded pyroxene gneiss and qu a rtz-fe ldspar gran itic 
gneiss; a few rusty bands 

garnet-hypersthene-qu artz-fe ldspar gneiss; porphyro-
bl asts of poikilitic garnet 

rusty garnet-graph ite-b iotite-quartz-feldspar schist 

gra niti c gneiss; minor biotite-rich ba nds 

finely bedded garnet-b iotite-quartz-feldspar gneiss and 
qu a rtz-feldspar gneiss. Some rusty ba nds . 

biotite-quartz-feldspar gneiss 

similar to 6 but many sills of quartz-feldspar para lle l 
with gneissos ity 

dark, biotite-feldspar gneiss 

dark , biotite-rich gne iss 
drift-covered interval 
greeni sh biotite gneiss; some rusty bands rich in 

pyrite a nd graph ite 
drift below 

T hickness Height above base 
(feet) (feet) 

66 3,165 

75 3,099 
255 3,024 

635 2,769 

73 2,134 

118 2,061 

7 1,943 

115 1,936 

47 1,8 21 

19 1,774 

132 1,755 

73 1,623 

55 1,550 

24 1,495 

87 1,471 

24 1,384 

87 1,360 

390 1,273 

275 883 

7 608 

219 601 
100 382 

282 282 



General Geology 

T he vari able thickness and wide diversi ty of the units comprisi ng map-unit 1 
at this point are obvious from this section. There the complex has a somewhat 
greater preponderance of felsic materi al th an at many other exposures and thus is not 
wholly typical. The section nevertheless serves to illustrate and emph as ize the diffi
culties inherent in grouping the gneissic rocks into a few broad divisions suitable 
for reconnaissance mapping. Even the divisions of the above forego ing section could, 
in some instances, be furth er refined to better describe certain features. 

Lithology 

Three principal rock types are included in map-unit ]- rusty biotite-graphite
ga rnet gneiss (1 f) , diopside gneiss ( lb ), and biotite gne iss ( Id ). Amphibolite bands 
(lg) and schlieren form a small proportion of the rocks in map-unit I, as do hypers
thene-rich rocks (le). Cordieritc-s illim an ite gneisses ( 1 a) are rare. 

Diopside gneiss (map-unit 1 b). Diopside is ab und ant in many mafic gneisses 
and is comm onl y associated with biotite and hornblende but, surpri singly, never with 
hypersthene. These rocks have no unique mode of occurrence but are fo und in 
banded gneisses, lit-par-lit gneisses, and migmatites, with no apparent regional pat
tern . 

The data in Table 1 are typ ical of these rocks . 

Table 1. Mineral Corn position Table 2. Chemical Composition 
(reca lc11/a1ed l o 100% ) 

Diopside Gneiss 

Minera l Volu me % Oxide Weight % 

(l) (2) ( l ) (2) 
SiO, 52.9 50.4 

Qua rtz 3.0 4.0 AI,O, 17.3 15.5 

Pl agioclase 46.5 40.6 Fe,O, 0.9 0.1 
FeO . . . . . . . . . . . . . . . . . 6.9 10.0 

Diopside 12.0 17.0 Cao . . . . . . . . . . . . . . 1 l.2 12.5 
MgO 5.8 7.0 

Hornblende 24.0 34.3 Na,O 2.9 3.1 

Biotite 13.0 4.0 K,O . . . . . . . . . . . . . . . . . . . . . ......... .. .. 1.1 0.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TiO, 0.74 0.52 
Magnetite LO MnO 0. 16 0.17 

( J) BE 62-48, (2) BE 62-65. 

Biotite gneiss (map-unit 1 d). Biotite-rich rocks are common in the mafic suc
cession, and the presence of this minera l is often the cause of the well-developed 
foliation characteristic of large parts of the map-area. Hornblende is commonly 
presen t with biotite, and a fine-grain ed to medium-grained tex ture prevails in most 
specimens. In outcrops these rocks have a mode of occurrence sim il ar to that of the 
other members of map-unit l. Veins of more felsic rocks are commonl y interlayered, 
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Precambrian of Boothia Peninsula a nd Somerset Island 

and in thin section fine veinlets of quartz-feldspar rock can be seen to penetrate the 
mafic-rich matrix. Such veinlets do not have sharp contacts and appear rather to 
have worked through the original rock. A few biotite or hornblende crystals in the 
centre of a veinlet surrounded by qu artzo-feldspathic rock substantiate this ob
servation. 

Table 3. Mineral Composition Table 4. Chemical Composition 
(recalculated to 100 %) 

Biotite Gneiss 

Mineral Volume % Oxide Weight % 

(1) (2) (3) (2) (3) 

Quartz 22.3 14.3 8.6 SiO, . . . . . . . . . . . . . . . 53 .6 53.8 

Pl ag ioclase 47 .6 45.3 61.6 Al,Oa. 21.3 21.0 
Fe,Oa 2.7 3.2 

K-feldspar 1.3 FeO 6.1 4.8 .................... 
Hornblende 12.0 12.3 Cao 7.3 6.6 

Biotite 21.6 25 .6 13 .3 MgO ············· ··· 1.0 3.0 

Garnet . 8.3 
Na,O 4.2 5.4 
K,O 2.5 3.1 

Apatite 0.3 0.6 TiO, 1.0 0.94 ............. . .. .. .. 

Magnetite 1.0 3.3 MnO . 0.16 0.13 

(!) BE 62-36, (2) BE 62-34, (3) BE 62-37. 

Crystalline limestone (map-unit 1 e). Narrow, discontin uous bands of crystalline 
limestone are found in an area of rusty schists and gneisses on both sides of Bellot 
Strait. Most are thin and too small to be shown on the accompanying maps; but some 
are more than 400 feet thick and are indicated either by outcrop pattern or by spot 
figures. 

The limestone is coarsely crystalline and weathers yellowish grey. Some bands 
are siliceous, and irregu larly shaped cherty layers may form more than half the rock. 
Greenish diopside is a comm on constituent, as are phlogopite, graphite, and biotite. 
Other bands have been serpentinized and contain dark green mica. 

The carbonate rocks are interbanded with enclosing mafic and felsic gneisses, 
and this supports the concept of a sedimentary origin for much of the gneissic 
complex. 

Rusty biotite schists and gneisses (map-unit lf). From the air, many parts of 
northern Boothi a Peninsu la and southern Somerset Isl and present a rusty, streaky 
appeara nce that at first sight would seem to offer possibilities to the prospector. On 
closer examination , however, these superfici ally exciti ng gossan zo nes prove to be 
devoid of any significant metallic minerals and are seen to result from weathering of 
ga rnet-graphite-biotite-qu artz-feldspar schists and gneisses. Unaltered pyrite was 
detected in a few places; presumably this mineral was widely dissemin ated in the 
original rock and its alteration has resulted in the present widespread occurrence of 
hydrous iron oxides. 

14 



Genera l Geo logy 

Rusty schists and gneisses vary considerably in composition and for m. Many 
are more felsic than their inclusion in map-u nit 1 would indicate. These rocks, how
ever, are so closely associated with more mafic rocks th at mapping separately is 
difficult. Garnet may be so abundant th at a distinctly spotted appearance is imparted 
to the outcrop; elsewhere it may be totall y absent. Some hypersthene is present in a 
few of these rocks, but more often biotite and hornblende are the principal ma.fie 
minerals. 

Table 5 gives the results of modal analyses of a typical sample (BE 62-63) of 
mafic rock from a rusty band in southern Somerset Island. 

Table 5. Mineral Composition of Rusty Gneiss 

Quartz 
Plagioclase 
Pyroxene .. ... ........ . ... 
Hornblende 
Biotite 
Magnetite 

Volume % 

0.6 
42 .0 

5.0 
48.3 

2.3 
1.7 

Amphibolite (map-unit 1 g) . Hornblende-rich mafic gneiss is not abu ndant, but 
here and there bands of amphibolite up to 100 feet thick are included in the succes
sion. More often such rocks merely for m schlieren in migmatite terranes. Amphib
olites tend to weather deeply and black hornblende-rich sand is commonly found on 
surfaces underl ain by such rocks. Many have a sill-like hab it and may be relics of 
gabbro sills intrusive into the premetamorphic terrane. 

The ana lysis (BE 62-15) given in Table 6 is typical of the amphibolitic rocks. 

Table 6. Chemical Composition of A mphibolite 
(recalculated to 100%) 

Oxide 

SiO, 
ALOa 
Fe20 a 
FeO 

Cao 
MgO 
N a,O 
K,O 
TiO, 
MnO 

Weight % 

48.5 
14.1 

J.l 
11.2 
12.7 
7.8 
1.9 

1.0 
1.5 
0.23 
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Mineralogy 

Several di stinct mineral associations are obvious from the thin-section examin
ation of the rocks of map-unit 1, but none appears to have regional significance. They 
seem, rather, to refl ect local compositional variations. Tables 19-25, Appendix A , 
illustrate some of these associations. 

The principal associations are: 

1) cordierite-sillimanite-garnet-biotite-microcline-quartz-pl agiocl ase 

2) hypersthene-biotite-quartz-plagioclase 

3) hypersthene-bi otite-microcline-quartz-pl agioclase 

4) hypersthene-biotite-microcline-garnet-qu artz-plagioclase 

5) diopside-biotite-microcline-quartz-pl agioclase 

6) diopside-hornblende-plag ioclase 

7) biotite-hornblende-garnet-m icrocl ine-q uartz-plagioclase. 

T hese associations are significant mainly as indicators of metamorphic facies, 
a subject cons idered in Chapter IV. 

T he fo ll owing mineral descriptions are applicable to map-unit 1 as a whole and 
not to any specific group within it. 

Cordierite is present in onl y fo ur of the forty thin sections studied . Where fresh, it 
may be polysyntheticall y twinned but more often is extensively altered to antigorite 
and chlorite. Sericitization has developed inward, but even where a high degree of 
sericitization obtains, pleochroic haloes may be preserved. 

Silfimanite is present in two thin sections examined. Commonl y associated with 
biotite, it may also fo rm in fine gra ins completely enclosed by potash feldspar. 

Potash feldspa r is present in most sections examined but rarely exceeds 25 per cent 
of the mineral content, in contrast to rocks from map-unit 2, which may contain 
more th an 50 per cent of K-feldspar. Most commonly it is interstitial, but in one 
secti on interstiti al potash feldspar seems to have been followed by the development 
of larger crystals. Here and there myrmekite has grown near the margin between 
p lagioclase and potash feldspar. Some crystals show perthitic structures, the most 
commonly developed being fl ame, bleb, and string perthite. Potash feldspar in the 
fo rm of antiperthite is fo und within pl agioclase in numerous sections. 

Plagioclase is present in most sections examined. In some, extensive al teration to ser
icite has taken place, bu t more commonl y gra ins are unaltered and exhib it well
developed twinning. Compositions range from An20 to An 60 , the average composition 
of twenty sections being An~ 7 • 

Quartz grains are usually clear, although in a few sections plagioclase and zircon 
inclusions were seen. This mineral constitutes the fine-gra ined matrix of many mafic 
gneisses, but it may also be porphyrobl astic. lo many sections var iable extinction 
within a gra in indicates stra ining. 
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Hypersthene grains are equigranul ar. Pleocbroism may be highly developed with 
strong shades of green and red predomin ating. A few sections show ex tensive alter
ation : a central core of unaltered pyroxene is surrounded by antigorite and a rim of 
sericite. Such alteration suggests a post-metamorphic origin during the last stages 
of a potass ic metasomati sm. 

Diopside. Many thin sections contain equidimensional gra ins of a colourless to pale 
green or pi nk pyroxene, which on an optical basis is considered to be cliopsidic 
augite or diopside. Garnet is absent from all examined sections containing diopside. 

Biotite. Minor amounts of biotite are present in most of the rocks of map-unit 1. 
Some is an alteration of pyroxene, but more comm only the biotite appea rs to be an 
original constituent of the rock. Occasionally apatite or magnetite is closely asso
ciated with biotite. The mineral is highly pleochroic, with colours varying fro m dark 
reddish brown to pale yellow and dark brown to yellowish green. Biotite is altered 
to chlorite. 

Garnet. Pinkish garnet is randomly distributed throughout the rocks of map-unit 1, 
commonly in the form of crystal aggregates. Some garnets contain incl usions such as 
qu artz or silliman ite, but more often they are free from such inclusi.ons. Inclusions, 
where present, may be very abundant, imparting a sieve-like texture. 

Accessories. Zircon, apatite, and sphene are the principal accessory minerals . Some 
of the zircon is zoned. 

F e/sic Gneisses (map-unit 2) 

The gneissic rocks of Boothi a Peninsul a and Somerset I sland are essentially a 
banded complex of biotite-pyroxene-hornblende-quartz-fcldspar gneiss ( map-unit 
l ) , and fe ldspar and quartz-feldspar gneiss ( map-unit 2). The separation of the 
two is in many places arbitrary, but elsewhere one or the other predominates and 
readily mappable outcrop areas exist. 

Rocks of map-unit 2 are prepondera nt in the eastern half of Boothi a Peninsula 
north of Thom Bay. Within this area mafic gneisses are rare. In western Boothia 
Peninsul a map-units 1 and 2 are interbanded, although east of Tasmania Islands 
rocks of map-unit 2 form most of the outcrops. The interbanding of the two types 
is common on Somerset Island, but felsic gneisses seem to be the more abundant, 
as they are in eastern Prince of Wales Island . 

The co ntacts between mafi c and fe lsic bands are generally sharp . In many 
places the fe lsic materi al appears intrusive into the mafi c rocks, but elsewhere the 
abrupt change from one type to the other suggests contemporaneity of o rigin . 

Lithology 

Qu artz, pl agioclase, and potash fe ldspar are the principal constituents, but 
biotite, diopside, hypersthene, hornblende, and garnet may be presen t, and a few 
sections examined contained cordierite and sillirnanite. 
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Textures range from granobl astic to pegmatitic, the former being preponderant. 
Certain distinctive mineral assoc iations exist but do not appear to be parts of wide
spread features ; at the reconnaissance scale on which this mapping was carried out, 
such groupings cannot be shown on the accompanying maps. 

Quartzitic rocks (2a) are extremely rare in the gneissic complex of Boothia
Somerset region, and almost all rocks in map-unit 2 contain some plagioclase. Many 
may be of arkosic origin, but rocks derived from relatively pure sandstone appear to 
be absent. 

Rusty bands (2b) are locally abundant in the succession. In contrast to the 
rusty gneisses of map-unit 1 (lf) , these rocks con tain little graphite or pyrite. The 
rusty colour is due rather to the alteration of biotite-rich bands in the predominantly 
fe lsic complex. 

H ere and there amphibolite (2c) is included in the felsic gneisses. Most com
monly it for ms agmatitic or schJieren structures within the rocks of map-unit 2, but 
in a few instances coherent masses of amphibolite, some several hundreds of feet long 
and tens of feet thick, are present. T he des ignation 2c is used on the map to indicate 
areas where ampbibolite-schlieren are abundant constituents of the quartzo-feld
spathic gneisses. 

In Table 7 the results of six micrometric analyses of the predomin ant aspects of 
the felsi c gneisses are given; the equivalent chemical data follow in Table 8. 

Table 7. Min er al Composition Table8. Chemical Composition 
(recalculated to 100 % ) 

F e/sic Gneisses 

Minera l Volume % Oxide Weight % 

(1) (2) (3) (4 ) (5) (6) (2) (3) (6) 
Quartz 38.7 39.3 22.2 - 38.4 24.6 SiO, 67.3 61.5 67.8 
Pl agioclase 5.0 35.0 45 .5 57.0 35.6 19.3 AbOa 19.4 l 8.4 15.9 
Microcline 7.3 8.0 - 15.7 53.4 Fe,O., O. l 1.0 2.8 

H ypersthene . 25 .7 - 8.4 39.6 - FeO 1. 9 6. 1 2.1 

Biotite .......... - 13 .5 4.1 1.0 10.0 - Cao 4.2 5.8 1.3 

Garnet 23.9 5.0 10.0 - MgO 0.6 0.5 0.5 

Magnetite 5.9 - l.5 2.3 0.7 Na,O 4.0 4.6 2.8 

Chl orite 2.0 K,O 2.0 l.O 6.2 

Apatite 0.6 - 0.3 TiO, . 0.42 1.0 0.45 

% An . 38 64 38 MnO 0.01 0.1 0.03 

( I ) BE 62-96, (2) BE 62-29, (3) BE 62-107, (4) BE 62-67, (5) BE 62-25, (6) BE 62-38. 

OT E: o chemical ana lyses are avail ab le for numbers 1, 4 and 5 of Table 7. 

Tables 31 a and 32a in Appendix B contain the results of 24 chemical analyses 
of felsic gneiss. The wide variation from 0.25 to 2.29 th at exists in the K20 / Na10 
ratio is remarkable. Most, but not al l, rocks in which the ratio exceeds 1.0 contain 
perthitic intergrowths. AU contain microcline. On the other hand , rocks in which the 
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ratio is low may include large porphyroblasts of microcl ine and a few exhibit anti
perthite. The volume per cent of these constituents is, however, usually small. Speci
men BE 62-86, Table 31, contains 1.2 per cent K20 , yet in thin section onl y anti
perthite is visible as the source for this oxide. The rock contains no biotite and no 
porphyrobl asts of microcline. 

At the reconnaissance scale on which mapping was carri ed out, no regular var
iation could be detected between those loca lities characterized by a high K20 / Na20 
ratio and those in which the ratio was low; the distribution appears random. Some 
of the rocks richest in K20 appear to be of igneous origin in contrast to those more 
obviously derived by metasomatic activity, but again no generalizations can be made. 

In many respects the rocks of map-unit 2 resemble granulites from classic Pre
cambrian terranes, such as Finland. Mineral associati ons such as qu artz-microcl ine
garnet- (pl agioclase), quartz-microcline-hypersthene-( plagioclase-garnet) , and pl ag
ioclase-hypersthene-( diopside-quartz-microcline) , all characteristic of granulites, 
are commonly encountered in map-unit 2. Especially in the eastern part of Boothia 
Peninsula, where banded gneisses are less common, there are large masses of relative
ly homogeneous granular gneiss in which the onl y structure is indistinct gneissos ity 
derived from the alignment of quartz, microcline, and pyroxene. 

The rocks of map-unit 2 are remarkably aluminous. Riley (1960, p. l 7) 
quoted three chemical analyses for 'charnockites ' from eastern B affin Isl and, rocks 
simil ar in occurrence and mineralogy to those in map-unit 2. T he Baffi n I sland rocks 
contain as much as 8 per cent pyroxene, the rem.ainder being about equally di vi:ded 
between quartz, plagioclase, and microcline. The average Al20~ content is 14.5 
whereas for similar rocks from Boothia-Somerset map-area it is 15.9 (Table 3 J, 
quartz-feldspar gneiss ) and l 8.3 (Table 32, garnet-quartz-feldspar gneiss). For 
KP/ Nap, on the other hand, the ratio is much grea ter, being 2.2 for.the Boothia
Somerset rocks whereas for the garnet-quartz-feldspar gneisses of Boothi a-Somerset 
it is 0.87 and for quartz-feldspar gneisses from the same area it is 0.96. 

In mineral composition the pyroxene-amph ibole granodiorite gneiss described 
by Riley (op. cit ., pp. 44-47) is also similar to certain aspects represented in map
unit 2. In this rock, pyroxene may be present in amounts up to 5 per cent and 
amphibole and biotite in amounts up to l 0 per cent, and the remainder may be 
divided more or less equally amongst quartz, plagioclase, and microcline. The 
analyses given by Riley (op. cit., p. 45) indicate an Al~03 content of about 13.5 per 
cent and a K20 / Na20 ratio of 1.3 . These values aga in contrast markedly with those 
for map-unit 2. 

It is surpri sing, considering the relatively high Al 20 ,; content of many of the 
rocks in this map-unit, th at sillim anite and cordierite were not more commonl y 
recognized during the field examinati on of Boothia-Somerset map-areas. 

Mineralogy 
Plagioclase . Most of the rocks of map-unit 2 exam ined microscopicall y contain an
desine wi th a composition varying from An8~ to An4,1, the average of 16 determi n
ations being An3 7 . These compositions class the rocks as quartz diorite. Myrmekite 
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commonly forms near the boundary between plagioclase and potash feldspar, and in 
a few sections studied antiperthite has been widely developed. A few specimens 
co:ita in a plagioclase with an anorthite content exceeding 50; these rocks are there
fore classed as quartz gabbro. None of the qu artz gabbro contains potash feldspar; 
thus , they contrast with the quartz diorites, almost all of which contain some K-felds
par. T he plagioclase composition of two specimens of fe lsic gneiss is less th an An30, 

and these two rocks are therefore granodiorites. Both contain K-fe ldspar, and 
myrmekite is developed near the pl agiocl ase-potash feldspar bou ndary. 

Quartz is present in nearly all specimens of rocks from this map-unit. In some it 
forms not only large aggregates but also small , discrete, interstitial grains. Many 
quartz grains show shadowy extinction, possibly indicative of strain , especia ll y as 
they are commonly associated with fractured pl agiocl ase crystals. Qu artz fo rms up 
to 40 per cent of the total mineral content of some of th e felsic gneisses. 

Potash feldspar. All specimens of granodiorite and quartz diorite in map-unit 2 
contain some K-feldspar, although this mineral is not present in the quartz gabbro 
members of the unit. Perthitic structures are common, mainly bleb perthite, but in 
one section examined fl ame perthite was seen, apparently encroaching inward from 
gra in boundaries, and in another well-developed string perthite was observed. About 
half of the sections exam ined showed well-developed microcline twinning. Potash 
feldspar usually forms the largest mineral grains present in the thin section and may 
form as much as 55 per cent of the rock. 

Pyroxene was determined in more than half the thin sections examined from this 
map-unit. H ypersthene in amounts up to nearly 40 per cent occurs in about one 
third of the sections. Diopside is less common . Hypersthene is pleochroic with pale 
to strong green to pink colours predominating. 

Biotite is present in more than half the rocks examined. It is usually pleochroic, 
varying from pale yellow to reddish brown. In pl aces it is altered to chlorite, and 
elsewhere it is commonly surrounded by specks of magnetite. 

Hornblende usuall y appears to be an alteration of pyroxene, although some of it may 
be primary. Pleochroism varies from pale yellow-green, pale green-dark olive-green 
to pale yell ow-brown. 

Garnet is fo und in about one third of all specimens collected from rocks of map-unit 
2. Its distribution throughout the map-area is random, and no significant pattern 
appears when the occurrences are plotted. Many garnet crystals are full of small 
quartz crystals; others contain feldspar and biotite. In colour, the ga rnet tends to
wards shades of pink, although a few rock specimens contain a more reddish ga rnet. 
Most crystals are euhedral. 

Cordierite. Two specimens of felsic gneiss contain cordierite and, like the distribution 
of garnet, it appears random. No cordierite, however, was fo und in specimens north 
of 71 °N. A specimen from near Stanley River, north of Thorn Bay, is very rich in 
this mineral . The cordierite shows numerous pleochroic haloes and is well twinned. 
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Sillimanite is commonly associated, and a reaction nm of spinet has developed 
where the two minerals are in contact. 

A simil ar association prevails near the north end of Krusenstern L ake. There 
cordierite forms with knots of ga rnet, although the minerals may occur separately. 
The cordierite shows polysynthetic twinning, and a myrmekitic intergrowth is com
mon when biotite is associated. Sillimanite in this rock is most commonly associated 
with garnet. 

Granitic R ock (map-unit 3) 

The term 'granitic' is applied to a group of rocks th at outcrop th roughout the 
map-area. These rocks va ry in composition fro m quartz diorite to granite, the 
ia rgest pro portion being quartz monzonite. F ield relations indicate that here and 
there the rocks are intrusive into older sedimentary stra ta, but more often they grade 
imperceptibly into quartzo-feldspathic gneisses of map-unit 2 and there is a strong 
suggestion th at at least part of the unit is of metamorphic origin. 

Rocks of map-unit 3 are most abundan t in southern Boothia Peninsul a between 
Josephine and T hom Bays but are fo und throughout the map-area as irregular
shaped masses within the felsic and mafic gneisses. 

Three principal types were recognized in the course of a thin section examin
ation of these rocks. They are granite, quartz diorite, and quartz monzoni te and are 
described briefl y in the fo llowing pages. The distribution of these types appears 
erratic, at least on the scale of mapping carried out, and all are grouped together in 
map-unit 3. On the accompanying maps, spot locations are given for each type. 

GRA ITE (map-uni t 3a) 

Field R elations 

The largest exposure of granite is between Josephine and Spence Bays in the 
south westem part of the map-area. This body appears intrusive into the gneiss ic 
complex, the contact zone being characterized by migmatite poss ibly derived in part 
fro m the granite. AK-Ar age of 1,660 m.y. ( o. 834) was determined for a speci
men from this granitic mass in the Isotope Geology laboratories of the Geological 
Survey. As this age is simil ar to two others from map-u nit 1, it appears to refl ect onl y 
the age of the most recent metamorphism. 

No other uni formly granitic masses were mapped in Boothi a-Somerset area, 
but here and there an increase in the amount of K-feldspar in quartz monzonites 
gives rise to local outcrops of granite. 

Lithology 

The granite northwest of Spence Bay is predominantly porphyritic. Large pink 
phenocrysts of potash feldspar lie in a fine-grained quartz-feldspar-biotite matrix. 
Biotite is commonl y distorted and appears to fl ow around the phenocrys ts. 

In thin section, perthite is visible, usually in the fo rm of fine string perthite. 
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A micrometric analysis gave the following result. 

Table 9. Mineral Composition of Granite 

Mineral Volume % 

Quartz 
Biotite 
Plagioclase 
Microcline 
Chlorite 
Magnetite 
Apat ite 
Zi rcon 

QUARTZ DIORITE (map-unit 3b) 

Field R elations 

36.0 
12.4 
4.6 

45 .0 
0.8 

trace 
1.2 

trace 

Quartz diorite most commonly occurs as part of map-unit 2, but in places in 
southern Boothia Peninsula it forms part of certain granite outcrops. These rocks 
appear gradationaI into the more potash feldspar-rich quartz monzonites. Here and 
there inclusions of more mafic rock types are encountered. These commonly have 
somewhat rounded margins, possibly owing to partial remelting during the emplace
ment of the quartz diorite. The inclusions vary greatly in size, but most are only a 
few tens of feet in greatest dimension. 

Lithology 

The quartz diorites are medium grai_ned , massive to weakly foliated , light grey 
to pinkish . Myrmekite is commonly present in interstices between grains of plagio
clase and qu artz. The quartz frequently exhibits a mosaic tex ture. Pl agioclase is 
usually highly altered, mainly to white mica. Potassic feldspar is randomly distributed 
through these rocks , and both perthite and antiperthite may be present. Small 
amounts of both hypersthene and diopside are found in the quartz diorites. 

Table 10. Mineral Composition Table 11. Chem ical Composition 
(reca lcula t.ed to 100 % ) 

Quartz Diorite 

Mineral Volume % Oxide Weight % 

(1) (2) (3) (1) (2) (3) 
Quartz 21.5 27 .0 35 .0 SiO, 63.9 58.6 71.4 
Plagioclase 51.0' 42 .0 40.5 ALO, . . . . . . . . . . . . . . . . 16.8 20.3 16.3 
K-feldspar 13.0 12.0 16.5 Fe,O:i 1.5 0. 1 0.3 
Pyroxene 11.0 1.0 FeO 2.4 5.9 1.0 
Biotite 7.0 Cao J .4 5.7 0.7 
Magnetite . 1.0 1.0 MgO 3.9 3.5 0.8 
Apatite .. . . . . . . . . . . . . . . 1.5 Na,o 3.9 3.5 3.4 
Zircon ... trace K,O 5.1 1.3 5.6 
C hlorite 12.0 T iO, ··········· ··· ····· 0.94 0.92 0.28 
Hornblende 7.0 MnO 0.05 0.08 O.Ol 

' Mai nly sericite 
( lJ TA62-IO, (2) TA62-14, (3) TA62-32. 
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QUARTZ MONZONITE ( map-u nit 3c) 

F ield R elation s 

By fa r the largest grou p of granitic-textured rocks in the map-area is that 
containing an abundance of potash feldspar. Quartz is also relatively abundant in 
these rocks, and most may thus be cl assified as qu artz monzonite. Except for their 
massive appearance, these rocks are indistinguishable fro m the quartz monzonites 
that make up the bulk of map-unit 2. T he mass ive qu artz monzonites are medium to 
fine gra ined, greyish to reddish, and usual ly equigranul ar, al though phenocrysts of 
feldspar and, less commonl y, quartz occur. 

Lithology 

Quartz, potash feldspar, and pl agioclase are the principal constituents of the 
quartz monzonite rocks. Biotite, hornblende, and clinopyroxene may be present in 
small and varying amounts. Epidote group minerals, main ly zoisite, are present as 
alterations of feldspar. 

Quartz. Clear to smoky quartz predominates. It has a varied habit, and in some 
specimens large aggregates of sharply margined qu artz crystals are fo und, whereas 
in others the mineral is interstiti al to perthite, and in still other rocks it is fo und as 
small subrounded crystals. Some quartz aggregates show strai n extinction, and others 
appear to have been intensely crushed . 

Plagioclase. Compositions varying fro m An2r; to Ana were encountered. The plagio
clase thus varies from oligocl ase to andesine. Myrmekitic intergrowth is common in 
most of the sections examined and is usually most highly developed near the contact 
between plagioclase and potash fe ldspar gra ins . In a few sections an albitic rim 
separates pl agioclase and potash feldspar gra ins. Pl ag ioclase is in general more 
highly al tered than potash feldspar in these rocks, seric ite or minerals of the epidote 
group being the most common products. 

Potash fe ldspar is the most abundant constituent of the quartz monzonites and com
monl y exceeds 50 per cent of the rock. Twi nning is present in some gra ins, giving ri se 
to the typical 'hatched' appearance of microcline. 

In many sections examined perthitic intergrowths are abundant. Bleb perthite 
is the usual form, but string perthites were also seen. Perthite and microcline crystals 
are commonly large and may impart a porphyritic appearance to the hand specimen. 

Mafic minerals. Biotite, hornblende, and clinopyroxene are the principal mafic min
erals. Biotite is pleochroic in shades of yellow to reddish brown . In several sections 
the biotite appears to be primary and to predate the formation of quartz and aJkali
feldspar. Alteration of biotite to chlorite has taken pl ace in some sections, but biotite 
is more often fresh and un altered. 

H ornblende is pleochroic in shades of yellow-green to green. It is usually an 
alteration of pyroxene, but some may be primary. 

Diopside, present in some of the sections examined, forms discrete aggregates 
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and is usually less than 5 per cent of the mineral content of the rock. The diopside is 
mainly unaltered, but in places partial alteration to biotite has taken place. 

Accessories. Small amounts of apatite and magnetite are seen in some sections of 
quartz monzonite but never in excess of 2 per cent. 

Micrometric analyses of five thin sections gave the results shown in Tables 12, 
13 and 14. 

Table 12. Mineral Composition Table 13. Chemical Composition 
(recalculated to 100%) 

Quartz M onzonite 

Mineral Volume % Oxide Weight % 

(2) (3) (4) 
SiO, 74.1 64.9 64.0 

(1) (2) (3) (4) (5) AbO, 15.5 18.2 17.8 
Quartz . 24.2 41.0 21.0 26.7 34.0 Fe,o , 0.1 0.8 1.2 
Pl agioclase 15.7 0.5 26.5 8.2 12.5 FeO 1.0 2.9 3.2 
% An 38 26 26 Cao 1.ll 2.0 4.3 
K-feldspar 55.0 57.5 34.0 46.0 48.5 MgO 0.5 0.5 0.5 
Pyroxene 3.0 1.5 13.7 Na,O 3.0 3.0 5.0 
Biotite 1.5 18.0 3.5 4.7 K,O . 4.6 7.0 3.3 
Magnetite 0.5 0.5 1.2 0.3 Ti02 0.1 0.65 0.69 
Apatite 0.5 MnO 0.02 0.02 0.06 

(!)TA 62-16, (2) TA 62-17, (3) TA 62-55, (4) TA 62-65, (5) BE 62-2. 

Certain significant oxide ratios are presented in Table 14. 

Table 14. Selected Oxide Ratios 

&O/ Na,o MgO / CaO 

Granite' 1.18 0.44 
Granodiorite1 . . . . . . . . . . . . . . . . . . . . 0.71 0.43 
Quartz diorite1 0.62 0.52 
Granite• 1.28 0.31 
Quartz diorite' . . . . . . . . . . . . . . . . . . . 1.35 0.99 
Quartz monzonite' 1.48 0.38 

'From Barth, T. F. W., Theoretical Petrology, lst ed., 1952, p. 69 
2From this study 

Al,O,/ a,O 

1.51 
1.46 
1.49 
1.49 
1.68 
1.45 

(5) 
71.l 
16.5 
0.1 
1.8 
1.3 
0.5 
2.3 
6.0 
0.32 
0.01 

K,O/ CaO 

2.06 
0.62 
0.39 
3.06 
1.54 
2.42 

Although the ratios for typical granite and for granite from Boothia-Somerset 
map-area are similar, there is a marked deviation from typical quartz diorite. The 
quartz diorites of the map-area are much richer in K20 and MgO. A possible cause of 
this enrichment may be metamorphic differentiation, an aspect discussed in greater 
detail on page 41. 

24 



General Geology 

Ultrabasic Rock (map-unit4) 

Several small masses of ultrabasic rock outcrop in northern Boothia Peninsula 
and occur on the east coast of Prince of Wales Island. These rocks are deeply wea
thered, and colours of moderate yellow-green to moderate yellowish brown pre
dominate on the weathered surface. Gossan is widespread, and the outcrops are 
eas ily spotted from the air. Moderate yellow-green vei nlets and irregular patches of 
serpentine are also widespread. North of Amituryouak Lake, pyrrhotite is associated 
with these rocks. There the gossan is several hundred feet in diameter, but little un
altered ore mineral is exposed at or near the surface. The Amituryouak locality was 
the only place metallic minerals could be seen in outcrops. This apparent absence is 
due possibly to the deeply weathered nature of the outcrops. 

Two and a half miles northwest of the north end of Nudlukta Lake, thin bands 
of serpentinized rock are included in the succession of banded gneisses. They are of 
irregular shape in contrast to more sill-like masses of pyroxene-hornblende gneiss 
associated with them. A thin section of the serpentinized rocks shows that more than 
half the rock is composed of serpentine. Within the mass of fibrous serpentine are 
small grains of olivine, veined and partly replaced by serpentine. The serpentine is 
also filled with disseminated magnetite with which a green spinel (pleonaste?) is 
intergrown. The remainder of the rock is composed of pyroxene and large grains of 
colourless amphibole. Green spinet and colourless amphibole are also constituents 
of some of the associated hypersthene gneisses. 

Serpentinization has been so extensive in many of the ultrabasic rocks th at 
micrometric analyses proved extremely difficult to make. Two chemical analyses 
were made, however, and are presented in Table 15. The high FeO, MgO, and CaO 
content of these rocks and virtual absence of K20 and Na20 contrast markedly even 
with the mafic gneisses of map-unit 1. 

Table 15. Chemical Composition of Ultrabasic 
Rocks 

(recalculated to 100 %) 

Oxide 

SiO, 

AL03 
Fe,0 3 
FeO 
Cao 
MgO 

a,o 
K.O 
TiO, 
MnO 

(1) BE 62-56, (2) BE 62-59. 

(1) 
46.9 
2 1.4 

1.5 
5.2 

11.3 
10.6 

1.3 
1.4 
0.18 
0.11 

Weight % 

(2) 
46.5 
20.6 

0.2 
10.6 
10.6 

8.8 
1.1 
0.1 
1.1 
0.19 
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These rocks are remarkably aluminous. Poldervaart (1955, pp. 134-136) 
quoted 70 water-free chemical analyses representative of all types of igneous, sedi
mentary, and metamorphic rocks. one, except metamorphic rocks derived from 
slates, approaches within two percentage points of the Al~03 content of specimens 
from map-unit 4. R ocks hav ing a high alumin a content are obviously not derived 
from peridotites but could conceivably have originated from olivi ne gabbro. The 
CaO, MgO, and low Si02 contents of the rocks represented in Table 15 are consistent 
with such a source. The abundance of Al ~03 , however, remains unexplained. 

Helikian 

U nfossiliferous sedimentary strata, presumed to be P roterozoic, outcrop south 
and southeast of Aston Bay, northwest Somerset I sland. These rocks were first 
recognized and mapped during Operation Franklin , 1955 (Fortier, et al. , l 963), at 
which time two formations were recognized-the Aston Formation, an assembl age 
of sandstone and quartzitic sandstone, and the Hunting Formation, an assembl age 
of carbonate rocks. Both are intruded by sill s and dykes of gabbro. The sim il arity 
between these rocks and presumed late Precambri an successions elsewhere in the 
Canadian Arctic was the bas is fo r ass igning an Upper Proterozoic age to the Somer
set Island success ion. The sequence in northern Somerset Island is similar in certain 
respects to th at in northwestern Baffi n Isl and (Lemon and Blackadar, 1963), where 
a quartzi tic success ion is overlain by a va ried sequence of carbonate and elastic 
rocks, both groups being cut by gabbro dykes. Age determinations made on two 
specimens of intrusive rocks collected near Arctic Bay (Blackadar, 1965) gave 
ages of 914 and 1,140 m.y., which suggests that the intruded rocks are not younger 
than eohelikian-to follow the nomenclature proposed by Stockwell ( 1964, p. 8). 
Until more definite information is ava il able, it is reasonable to assign a similar age to 
the succession in northwestern Somerset Island , as fiel d relations are simil ar. 

Snow covered much of the ground at the time personnel of Operation Franklin 
mapped the Somerset Island exposures, and the Aston Formation as original ly 
mapped was extended too far west owing to confusion between the quartzitic bands 
in the Hunting Formation and the quartzite of the Aston Formation. 

Felsenmeer covers much of the area underl ain by the Aston Formation and the 
surrounding gneisses, and this fac t, in addition to the simil arity in surface appearance 
of the formation and gneisses, which is due in part to lichen growth, makes it difficult 
to separate them either in the course of ai r observation or during airphoto inter
pretation. Similarly, it is extremely difficult to separate the many gabbro sills from 
the intruded Aston Formation. For these reasons contacts are generalized on the 
accompanying maps, and only the larger intrusions ( map-unit 7) are shown. 

Owing to operational difficulties, detailed stratigraphic studies in the Aston 
Bay area during Operation Prince of Wales were not possible, but a one-day heli
copter traverse was carried out. Observations made at that time permit a revision in 
the outcrop pattern of the Aston Formation and the recognition of a new member at 
the base of the Hunting Formation. 

In 1964 the Department of Geology of the University of Ottawa initiated a 
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study of the geology, meteorology, natural history, and archaeology of parts of 
Somerset Island (Dineley, 1965; Tuke, et al., 1966). A wide variety of stromatol itic 
and sedimentary structures was fo und in Hu nting Formation, and magnetometer 
traverses across the H elikian-Palaeozoic contact near Cape Granite showed little 
or no evidence of an angul ar di scord ance between the Hunting Formation and the 
Palaeozoic strat a. 

Aston Formation (map-unit 5) 
(Blackadar, R . G. , in Fortier, et al. , 1963, p. 146) 

The Aston Formation was original ly described as a succession of light to dark 
grey, yellow, and red quartzites containing minor amounts of interbedded siltstone, 
black and red shale, and pebble-conglomerate. The thickness, including that of basic 
intrusive rock, was reported to be from 3,900 feet to more than 7 ,OOO feet. 

In 1962, crossbedded structures with tops up were noted and the unconform
able nature of the contact between the gneissic rocks and the Aston Formation was 
proven. Pebbles in the conglomerate are usuall y milky quartz and may exceed 1 inch 
in diameter. 

The Aston Formation is overlain confor mably by the Hunting Formation. 

Hunting Formation (map-unit 6) 
(Blackadar, R. G. , in Fortier, et al., 1963, p. 146 ) 

The Hunting Formation outcro ps on the south side of Aston Bay between Cape 
Granite and a mile east of Hunting River. At the type locality, measured along 
Hunting River, this unfossiliferous formation is at least 2,250 feet thick and com
prises light grey to yellow dolomite and mi nor amou nts of interbedded shale and 
conglomerate. 

A banded unit comprising moderate orange-pink and ligh t grey dolomite (map
unit 6a) is present near the base of the formation although not recognized at the 
ex treme eastern and western limits of the outcrop area. Th e thickness of individual 
bands va ries but averages about 100 feet. The total thickness of the banded unit may 
exceed 2,000 fee t. 

Quartzitic members appear more abundant in the Hunting Formation than 
they were previously thought to be. Many are medium grey, possibly because of 
arg ill aceous material. 

T he Hunting Form ation overli es the Aston Form ation conformably. The upper 
contact of the formation has not been observed. 

Diabase Intrusions (map-unit 7) 

Sills and dykes of diabase and gabbro intrude the Precambrian strata in all parts 
of the map-area (see Pl. VI) but are particularly abundant in northern Somerset 
Island, where they form a network of diversely oriented, narrow, steeply dipping 
dykes. T he varying orientation of these dykes appears to be related to fracture pat
terns developed in the Boothia Arch . Some can be traced upwards of 10 miles but 
others are discontinuous, appearing and disappearing along the same fracture zone. 
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FCT 2·7-62 

PLATE VI 

Narrow diabase dyk es, south 
shore, Astronomical Society 
Island s. 

Still others are arranged en echelon and occupy parallel fractures. H ardly any ex
ceeds more than a few tens of feet in width. 

ear Bellot Strait a few thin sill s of gabbro are included in the steeply dipping, 
north-trending gneiss ic complex, and a few dykes are al o present (see Pl. VII). 

RGB 3- 4-62 

PLATE VII. Sill-like opophyses of diabase intrusive into gneissic complex, Levesque Harbou r, northern 
Boothio Peninsula. 

28 



General Geology 

Within Boothia-Somerset map-area only two dykes can be traced for tens of 
miles, in contrast to northern Baffin Island, to the east, where similar intrusions 
form a belt 15 miles wide and traceable for more than 100 miles. These two occur on 
Boothia Peninsula. They are several hundreds of feet wide, and one extends more 
than 70 miles northwest from north of Thom Bay. Here and there are smaller dykes, 
some closely paralleling the two larger ones, others lying perpendicular to them. 

Where basic intrusions have been injected into unmetamorphosed sedimentary 
rocks, their characteristic form is sills rather than dykes. The type section of the 
Aston Formation contains, in all, more than 1,400 feet of gabbro, one sill exceeding 
600 feet in thickness. Differentiation that has occurred in the larger of these sills has 
resulted in 'red-rock' and segregations of quartz. 

Within the crystalline complex, some diabase dykes and sills appear older than 
the main series. These rocks are commonly foliated parallel with the foliation of the 
gneisses and are usually more highly altered than the rocks of the main series. In 
places, these 'old diabases' are cut by granite. Some could be traced for at least 1,000 
feet and are several hundreds of feet wide. In general , they are more highly altered 
than the 'younger series' and are not easily confused with them. They are mapped 
with unit 1. 

Petrography 

The diabase dykes are remarkably similar in mineral composition. Plagioclase 
and pyroxene are the principal minerals present, the latter sometimes being altered 
to hornblende or biotite. Quartz is relatively scarce, in contrast to similar intrusions 
on Baffin Island (Lemon and Blackadar, 1963). Magnetite and apatite are ubi
quitous but never abundant. Olivine was recognized from only one locality, north of 
Thom Bay near the southern limit of the largest dyke in the map-area. 

Plagioclase. Twinned, lath-like crystals of plagioclase intergrown with pyroxene 
impart the characteristic diabasic texture to the dyke rocks. In some sections exam
ined, extensive alteration to sericite or saussurite has taken place, but most rocks are 
more or less unaltered. Zoned crystals are present in a few sections. Usually it is the 
largest crystal that shows the greatest development of zoning. A composition of An6~ 
was determined from the central part of a well-zoned crystal from a dyke north of 
Stanwell-Fletcher Lake, Somerset Island. Compositions for unzoned, lath-like 
crystals fall within the andesine range. 

Pyroxene. Augite is the principal pyroxene in these rocks, although some contain 
diopside. Hypersthene was recognized in a few thin sections. Some pyroxene crystals 
are zoned and others show exsolution lamellae of a second pyroxene along twin 
planes. Pigeonite appears in many sections as a second pyroxene, but the relative 
proportions of the two pyroxenes were not determined. 

Retrograde metamorphism has resulted in the formation of hornblende, biotite, 
and chlorite. In some sections alteration is incipient, but in others only the crystal 
outline serves to establish the former presence of pyroxene. 

Quartz and micropegmatite are generally interstitial and are insignificant in the total 
composition of the rock rarely exceeding 5 per cent. 
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Where the intrusive rocks are in the form of sills, especially where strata of the 
Aston and Hunting Formations have been intruded, there has been some different
iation. The centres of such sills are richer in quartz and micropegmatite and tend to 
be coarser grained than the margins. Hydrothermal alteration has been especially 
active under these conditions, and much of the plagioclase and pyroxene is complete
ly altered. In outcrops such rocks weather read ily and the surface is commonly a 
sandy rubble. 

Data in Table 16 are illustrative of the composition of the basic dykes. 

Table 16. Mineral Composition of Diabase Dykes 

Mi neral Volume % 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Quartz . . . . . . . . . . . . . . . 1.1 0.3 0.7 1.7 2.3 3.3 2.3 0.3 
Pl agioclase ······ ··· ·· ·•·· ··· ···· 37.0 45.7 56.7 58.5 37.3 46.3 56.9 48 .3 55.9 
Micropegmatite 2.0 0.5 4. 1 3.9 1.6 
Pyroxene 46.3 24.0 34.2 27.5 46.2 17.5 10.6 31.1 38.4 
Hornblende 7.0 26.5 2.5 5.7 15.4 12.5 9.8 7.0 
Biotite 1.3 0.3 0.5 trace 2.9 6.9 0.5 1.5 
Magnetite 5.1 3.2 2.5 2.4 1.1 8.3 12.5 4.8 2.1 
Apatite ......... trace trace trace trace trace trace trace trace trace 
Olivine 2.5 

(1) BE 62-61, (2) TA 62-72, (3) TA 62-19, (4) BE 62-39, (5) TA 62-84, (6) TA 62-50, 
(7) TA 62-49, (8) BE 62-110, (9) BE 62-69 . 

Table 17. Chemical Composition of Diabase 
Dykes 

(recalculated to 100% ) 

Oxide Weight % 

(1) (4) (5) (9) 
SiO, 50.1 51.9 50.2 53.4 
A l,O, 12.7 18.9 16.9 16.0 
Fe,O, 2.2 1.8 0.7 0.9 
FeO 11.4 7.8 7.7 6.4 
Cao . . . . . . . . . . . . . . . . . . . . . . 11.8 11.9 13.5 14.3 
MgO . 6.8 3.3 7.2 5.3 
Na,o 2.6 2.6 2.1 2.0 
K,O . . . . . . . . . . . . . . . . . . . . . . . 0.1 0.7 0.5 0.3 
T iO, ............ ... .. 2.1 0.91 0.91 0.86 
MnO 0.25 0.16 0.17 0.17 

(1) BE 62-61, (4) BE 62-39, (5) TA 62-84, (9) BE 62-69. 

The quartz content of these rocks is surprisingly low. Similar intrusions in 
northern Baffi n Island contain as much as 10 per cent quartz, and the combined 
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quartz and micropegmatite content may exceed 20 per cent (Lemon and Blackadar, 
1963, p. 37) . In other respects the mineralogy of these rocks does not differ marked
ly from that of the northern Baffin Island intrusions. 

Barth (1962, p. 191) presents chemical analyses of typical di abases from 
widely separated localities . A comparison of the data contained in Table 17 with 
Earth 's data shows that the Boothia-Somerset diabase dykes contain Jess Ti02, K,p, 
and Na~O and are richer in iron (both Fe20 3 and FeO) and CaO. Titanium in gab
broic rocks is commonly contained in titaniferous magnetite. The generally low 
magnetite content (Table 16 ) may be the cause of the low Ti02 content in the 
Boothia-Somerset diabases. 

The relatively high Si02 content and the low MgO and ( a20 + K20) contents 
suggest that the diabasic rocks of the Boothia-Somerset region belong to the tholeiitic 
magma type rather than to the olivine-basalt magma type. 
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Chapter III 

STRUCTURAL GEOLOGY 

Introduction 
The Precambrian granitic and gneissic rocks on Boothia Peninsula and Somer

set Island form the Boothia Arch, a structural feature that remained active at least 
into Palaeozoic time. Cambri an and Ordovician strata (Kerr and Christie, 1965) 
flank the arch. Most are fl at-lying to gently dipping, but here and there steep fl exure 
obtain along linear zones, apparently refl ecting fa ulting in the crystalline rocks. That 
tructures on the east and west sides of the arch are not symmetrical indicates th at 

the arch is not the result of simple upward fl exi ng (op. cit . ) . On the east fl ank of 
the arch, block faulting in the basement appears to be the cause of numerous faults 
and rap id undulations in the Palaeozoic strata, whereas on the west flank a zone of 
vertical and overturned Palaeozoic strata, as well as widespread areas in which basal 
Palaeozoic beds are absent, are thought to be due to thrust faulting. The effects of 
block fa ulting within the crystalline rocks are reflected by several large Palaeozoic 
outliers on southern Boothi a Peninsula a few miles north of Spence Bay and on 
Somerset Island east and south of Stanwell -Fletcher Lake. 

Unfoss iliferous, presumably Helikian, sedimentary strata ( the Aston and 
H unting Form ations) fl ank the northernmost exposures of the Boothia Arch. Nu
merous small faults mark the contact between the crystalline rocks and the Hunting 
Formation. 

The dominance of north-trending foli ation within the crystalline complex, com
bined with two principal lineament directions, has had a marked effect on topography. 
On northern Boothia Peninsul a and southern Somerset Island the combination of 
these features imparts a blocky appearance to the land (Pl. I ) , and the major dra in
age patterns also refl ect the dominance of these structural features. 

Structural Elements 

Foliation. Compared with many Precambrian gneiss ic areas, Boothi a-Somerset area 
is structurally simple. T he convoluted structures so com mon in Grenville type ter
ranes are absent, and the area is domin ated instead by a north-trending fo li ation that 
shows little vari ation across the entire area. T his foli ation is most obvious on Somer-
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set Isl and and western Boothi a Peninsul a, where fro m the air the beds give the 
impression of marching rank on parallel rank as far as the eye can see. Most are 
steeply dipping, and dips in excess of 70 degrees are common . Southeas tern Boothia 
Peninsul a is somewhat more diverse, a few major folds being recognized. The axes 
of most of these trend north , thus conforming to the predominant foliation direction 
(see Figs. 1 and 2). 

Foliation in the area derives from orientation of platy minerals such as biotite 
and is emphasized by the common alternation of felsic and mafic bands in the gneiss ic 
complex . Felsic components, especiall y feldspar, may also form a lineation, thus 
ser ving to emphasize the orientation of the strata . 

Boudinage . Boudinage structure is well developed in lit-par-lit gneiss, in which bands 
of granitic material pinch and swell along strike. Similarl y amphibolite bands show 
great variation in thickness along strike and may even become disarticul ated. In 
general, however, boudinage structure is not dominant throughout the area. 

Boudin age structure is an indication of the degree of pl astic deformation th at 
has occurred in the rock mass, and its relative absence supports the conclusion 
derived from the relatively simple fo liation pattern , that the Boothi a-Somerset 
gneisses were on the whole not in a highly pl astic state during deform ation. 

Joints. Most of the crystalline rocks are jointed. Because of the reconnaissance 
nature of the field program, however, and the large area examined, the joints were 
not systematicall y studied. The felsic gneisses (map-unit 2) and the granitic rocks 
( 3 ) are most generally jointed. Usually at least two sets of joints are involved, com
monly three. One direction is dominant and closely parallels one of the two principal 
lineament directions about to be discussed. Little movement seems to have occurred 
along the joint pl anes. 

Faults and linear features. F igures 1 and 2 clearly show the dominance of two 
orientations of linear features . The most significant direction appears to be northwest 
to north-northwest, the direction of most of the di abase dykes and of the widest and 
most extensive linear fea tures. A large number of features are northeasterly aligned, 
as are a few small diabase dykes. 

Topographically the linear zones are marked by scarps or steep-walled, con
tinuous valleys. A most outstandi ng example is in the vicinity of Lord Mayor Bay. 
This bay, in gross detail almost a perfect rectangle, is bounded on the north by the 
straight, northwesterly trending shores of Astronomical Society Islands (see Pl. I ) . 
The south shore is a steep, northwest-trending scarp th at can be traced northwest
ward from the bay for at least 40 miles and southeast for the same distance. Move
ment has occurred along this scarp, some at least post-dating the intrusion of a 
di abase dyke th at outcrops near the southwest corner of the bay. Evidence for th is 
movement is fo und in slickensides along the margin of the dyke. E lsewhere, mylonite 
and highly frac tured bedrock mark the locus of the linean1ent. 

Sanagak Lake and the chain of lakes to the north leading into Agnew River are 
a good example of a nortbeast-trending linear fea ture. Steep cliffs more than 1,000 
feet high rise above the lake levels. Several parallel breaks that occur close together 
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have been differentially deepened by erosion . Thus the river and lake system has a 
step-like appearance, which always trends north east. Garry River and the lakes that 
constitute its headwaters in southwest Boothia Peninsula appear to be a southward 
continuation of the 'Sanagak Lineament'. They form a very distinctive feature. 

Other prominent features having a northeasterly trend or, in some cases, a 
more easterly one, are Bellot Strait, Fitz Roy Inlet, Macgregor Laird Lake, which is 
on Somerset Isl and, and Pattinson H arbour and Amituryouak Lake, which are in 
northern Boothia Peninsula. 

These two principal structural directions have been dominant throughout the 
geological history of Boothia-Somerset region . Uplift in the northern part of the 
Boothia Arch after deposition of the Aston and Hunting Formations caused small 
northeast-trending faults along the southern contact of the Hunting Formation. 

Uplift of the Arch continued throughout much of P alaeozoic times. After 
deposition of lower Pal aeozoic strata, this uplift resulted in the formation of major 
fa ults, especiaJly along the east flank of the Arch . There many northwest-trending 
faults give a serrated contact between crystalline rocks and the Palaeozoic sedi
mentary strata. Elsewhere block faulting resulted in the downdropping of the 
Pal aeozoic strata now preserved as outliers within the crystalline rocks. Such outliers 
are found in southern Boothia Peninsula west of Kangikjuke Lake and in southern 
Somerset Isl and . In the former locality northwest- and northeast-trending fa ults are 
believed to bou nd the outcrop area; in the latter the fault directions are more north
erly. 

Folds. The relatively uncomplicated structure of the area has previously been men
tioned. The accompanying maps and Figures l and 2 show th at strike directions 
are generally uniform , yet there are gentle undulations . Steep dips are common, but 
in places there is nearly horizontal foliation. Here and there, especially in northern 
and eastern Boothia Peninsula, there are broad synclines and anticlines. Although 
a diverse orientation characterizes the axes of these, a northerly to northeasterly 
trend appears most common. 
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Chapter IV 

METAMORPHISM 

Facies 

All Precambri an rocks in the area older than the Aston Formation have been 
metamorphosed and, although there is some variation in the degree of metamorphism, 
all rocks show features indicat ive of relatively high grade metamorphism. This 
general uniformity and the reconnaissance nature of the mapping carried out during 
Operation Prince of Wales preclude drawing any definite facies boundaries. 

Tables 19 to 25 (Appendix A) give typical mineral associations for map-units 
1, 2, and 3. 

The mineral associations of hypersthene gneiss in Table 19 indicate that this 
assemblage is of the pyroxene granulite subfacies of the gra nulite facies (Fyfe, 
Turner, and Verhoogen, 1958, p. 234) and as such is indicative of high temperature 
and pressure during metamorphism . 

Diopside gneiss of map-unit l (Table 21) would also appear to be part of the 
same subfacies although, according to Fyfe, et al. (op. cit. ), the alkali feldspars in 
this subfacies are characteristically perthite and the pl agioclase is antiperthitic. The 
almost total absence of perthite in these rocks is seen from Table 21. 

The granulite facies as proposed by Eskola was said to be deficient in cordierite, 
but, Fyfe, et al. (op. cit. , p. 235) consider that this mineral may occur in their new 
hornblende granulite subfacies of the granulite facies. Mineral associations of cordier
ite gneiss as given in Table 21 differ from the expected in that pyroxene is absent. 
In fact, biotite is the only mafic minera l present. Sillimanite is abundant in three of 
the cordierite-bearing gneisses and is intimately interlayered with biotite. Sillimanite 
is more indicative of the pyroxene granulite subfacies than of the hornblende 
granulite subfacies. It would appear logical, however, to place the cordierite-bearing 
gneiss in the granulite facies arid probably in the hornblende subfacies. 

Table 19 gives the minera l associations of biotite gneiss, the most widespread 
group of rocks in map-unit 1. These data indicate a similarity to the staurolite-quartz 
subfacies of the almandine-amphibolite facies and thrn~ indicate temperatures ap
proaching those of the granulite facies. The presence of hornblende and biotite indi
cates high water pressure. 

That two facies characterize the rock of map-unit 1 is not surprising. Both result 
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from high pressure and temperatures probably in excess of 700°C and differ mainly 
in the presence or absence of hydrous silica tes. 

T he felsic gneisses (2) include simil ar facies. The most abundant rock type is 
qua rtz-feldspar gneiss th at has mineral associations typical of those given in Table 
22. The rather widespread occurrence of small amounts of pyroxene and amphibole 
in these rocks suggests that they fall into the hornblende granulite subfacies , although 
the guartz-feldspathic assemblages of this subfac ies are still rather imperfectly 
described and little distinction is made between these rocks and simil ar associations 
in the almandine-amphibolite facies. 

Cord ierite-sill ima nite gu artzo-fe ldspathic rocks are ex tremely rare in map-unit 
2. Where present, however, they indicate the si llim anite-alm andine subfacies of the 
almandine-amphibolite facies. 

From the preceding it will be apparent that the predominant rock types in the 
area all attained about the same degree of metamorphism and that it was relative ly 
high. 

The granitic rocks of map-unit 3 also appear to have been subjected to the 
same regioi'l al metamorphism as affected units L and 2. T he mineral associations, 
listed in Table 25 , are characteristic of the granulite fac ies. 

Age of Metamorphism 

T hree K-Ar age determinations have bee:1 made of the gneisses and granitic 
rocks of Boothia-Somerset region in the laboratories of the Geological Survey. 

The first of these ( K-Ar No. 832) was determined on orange-brown biotite 
from a narrow band of bioti te gneiss within fe lsic gneiss on Boothia Peninsul a 
(71 ° 18'N,95 °55'W ). It gave an age of 1,635 m.y. 

The second (K-Ar No. 833) was also determined on orange-brown biotite 
fro m biotite gneiss (ld). This specimen is from southern Somerset Island (72 '' 38' , 
95 °50'W) and gave an age of 1,670 m.y . 

T he third determination (K-Ar No. 834) , already quoted in the description of 
map-unit 3, was made on brown biotite from a specimen of granite from southern 
Boothia Peninsula and gave an age of 1,660 m.y. 

It is apparent th at all these ages reflect the same period of metamorphism , 
Aphebian in age and substantiate the northward extension of the Churchill structura l 
province (Stockwell , 1961 ). 

Origin of the Gneisses 

Despite the prevalence of migmatite, lit-par-lit gne isses, and other structura l 
forms-features indicative of partial mobility in some components of the gneisses
the writer considers that most rocks now included in the gneissic groups are of sedi
mentary or volcanic origin. 

Large-scale, clearl y intrusive contacts are rarely seen even in the large bodies of 
relati vely mass ive, unfo li ated granitic rock ( map-unit 3) in south and southeast 

38 



Metamorphism 

Boothia Peninsula. These rocks can be traced with no apparent break into the 
extensive area of leucocratic gneisses of eastern Boothia Peninsula. 

Although the alternation of leucocratic and melaoocratic layers in some gneisses 
may reflect original variations in composition, as does, for example, the alternation of 
beds of arkose with more shaly layers, many of the gneissic structures are probably 
the result of 'injection' of the leucocratic phase. The absence of any truly intrusive 
granite in the map-area suggests to the writer that this 'injected' material originated 
from the melting of quartz-feldspar-rich sed imentary rocks and not from some large 
igneous mass. 

Evidence for the non-igneous origin of much of the gneissic complex is wide
spread. The presence of bands of crystalline limestone interbedded with the gneisses 
near Bellot Strait suggests a sedimentary origin for both the enclosing gneisses and 
the carbonate bands. Similarly many of the leucocratic gneisses contain abundant 
plagioclase and quartz, and some still ex hibit gradation between coarse- and fine
gra ined layers. Such rocks may be metamorphosed arkose. Many melanocratic 
gneisses may be derived by metamorphism of argillaceous sedimentary rocks, but 
others are obviously of volcanic or igneous origin. Basic sill s and dykes predating 
the Hudsonian period of metamorphism were recognized throughout the region . 
In many, the diabasic texture is still visible although the original minerals have been 
extensively altered-plagioclase to sericite and saussurite, and ferromag nesian min
erals to ch lorite and uralite. 

Amphibolite bands, present in both map-units l and 2, may locally form up to 
20 per cent of the rock. They may be derived from marly or calcareous sedimentary 
rocks, bas ic or ult rabasic intrusive rocks, or volcanic rocks. In Boothia-Somerset 
map-area no relic textural features were found that could establish their original 
nature. 

Rusty schist and gneisses ( l f) , particularly widespread in northern Boothia 
Peninsula and southern Somerset Island, are thought to represent layers of pelitic 
sedimentary rocks that were more highly sheared during folding because of their 
original bedded structu re. Metasomatism connected with the development of the 
innumerable pegmatite dykelets that transect these rocks may have effected the 
alteration of biotite to sericite, muscovite, alkali feldspar, and quartz. The 'Fe' 
freed by these processes formed the pyrite and magnetite so character istic of the 
rusty gneisses, and these minerals in turn have in places been replaced by iron oxides 
and hydroxides which give rise to the extensive gossan zones seen in parts of the 
region . 

Even stronger evidence for a sedimentary origin for rusty schists and gneisses is 
graphite, a common constituent of these rocks. It is difficult to explain its presence if 
the rusty rocks are other than sediment-derived. 

All pre-Aston Formation rocks reflect widespread metasomatism, a process that 
presumably took place late during the principal metamorphism or even followed it. 
This was potash metasomatism, and many thin sections disclose its effects. Potash 
feldspar may form discrete grains intergranular to quartz and plagioclase, or it may 
all but repl ace the origina l feldspar. Perthites are widespread. Some appear to be true 
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exsolution features , but most, by their irregular habit, indicate a replacement origin. 
Antiperthite is not uncommon (see Tables 19-25) ; by many petrographers this 
structure is thought to be primarily replacement in origin. 

The most obvious metasomatic effects are the ubiquitous veins and dykelets of 
microcline-quartz. These cut randomly across outcrops, vary from a few inches to 
hundreds of feet in length , and may be sheet-like or rod-like in habit. Few have the 
continuity indicative of a common source. R ather, they appear to have formed in situ 
and are presumed to have been derived from the schists and gneisses in which they 
are now found. 

A similar process operated in areas of lit-par-lit gneiss and migmatite. Bands of 
felsic gneiss with large porphyroblasts of microcline are an obvious result. 

The fi eld evidence presented is strongly suggestive of a sedimentary origin for 
much of the gneissic complex, and possible source rocks have been suggested. 

Table 18, with data drawn from Appendix B and the literature, compares 
chemical analyses of the Boothia-Somerset gneisses with chemical analyses of classic 
gneissic areas and with possible sedimentary source rocks. The 'rapid method' of 
chemical analysis used in the preparation of the analyses accompanying this report 
is less precise than the time-consuming methods used in standard rock analyses, and 
the consequent difference in precision must be kept in mind when results derived by 
the different methods are compared. The accuracy of the method is discussed in 
greater detail in the introduction to Appendix B. 

Table 18. Chemical Analyses of Gneissic and S edim entary Rocks 

Oxide 

( 1) (2) (3) 

Si02 52.0 61.6 64.5 
AJ,O, 17.4 19.3 17.5 
Fe,O, 2.1 0.7 1.5 
FeO ......... ..... . 7.28 4.7 3.9 
Cao ........................... 11.0 5.3 4.6 
MgO ......... ... ... 4.0 1.3 1.4 
Na,O ........ ... ... ... 3.4 4.0 3.5 
K,O . . . . . . . . . . . . . . . 1.6 2.3 2.6 
Ti02 0.9 0.8 0.7 
MnO 0.2 0.1 0.1 
ILO 
C0 2 
so, . . . . . . . . . . . . . . . . . . . . . . 

(I) Diopside-q uartz-feldspar gneiss ( 1 b) Table 27 
(2) H ypersthene-quartz-feldspar gneiss (le) Table 28 
(3) Bioti te-quartz-feldspar gneiss (Id) Table 29 
( 4) lsortoq gneiss, Ramberg ( 1948) 

Weight % 

(4) (5) 
64.4 70.9 
16.3 12.2 

1.9 1.3 
4.4 4.1 
5.7 1.6 
2.2 2.3 
3.5 3.7 
0.6 2.9 
0.6 0.3 
0.1 0.04 

(5) Quartz-biotite gneiss, Grenville series, Engel and Engel ( 1953, p. 1039) 
(6) Average of three greywackes, Engel and Engel (1953, p. 1039) 
(7) Average shale, Engel and Engel ( 1953, p. 1039) 
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(6) 
69 .7 
13.5 
0.7 
3.1 
1.9 
2.0 
4.2 
1.7 
0.4 
0.01 
2.3 

(7) 
58.1 
15.4 
4.0 
2.5 
3.1 
2.4 
1.3 
3.2 
0.7 

5.0 
2.6 
0.6 
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Many gneiss ic complexes, those in map-unit 1 included, exhibit evidence of 
addition of substances, although there may be some segregation of substances. If 
the original sedimentary source rocks are shales or shaly sandstones, the K20 / Na20 
ratio should exceed 2.0 (see Table 18, col. 7 ), yet in all cases the ratio is less than 
1.0 in the gneiss ic rocks of map-unit 1. In other sedimentary rocks the ra tio should 
be equally high : for sandstone K20 /Na20 should approximate 2.9 and for a mixed 
shale-sandstone-limestone this ratio should be about 2.5 (see Pettijohn, 1957, p. 
106). The explanation seems to be th at such rocks are fo rmed under weathering 
conditions that permit the leaching of soda and its removal before deposition. Grey
wacke, on the other hand, is a elas tic rock deposited soon after fo rmation. Both 
sorting and weathering are incomplete. Leaching is relatively restricted, and the 
resultant rock is much r icher in soda th an in potash. A comparison of column 6, 
Table 18, with the preceding five columns illustrates the similarities in alkali content. 
Greywacke is characteri stic of geosynclinal deposits and is commonly associated with 
volcanic rocks. F ield evidence indicates th at some of the melanocratic gneisses may 
be metavolcanic rocks, although no unequivocal evidence was seen. 

The field observations and the chemical data discussed in the preceding para
graph suggest that the melanocratic gneissic rocks ( map-unit 1) may represent a 
metamorphosed succession of greywackes and minor volcanic rocks. 

The leucocratic gneisses (map-unit 2) exhibit a less consistent pattern in the 
ratio of K~O/Na20 . D ata in Table 31 indicate that this ratio varies fro m 0.25 to 
2.29. Those specimens in which the K10 / Na20 ratio is high contain perthite and 
microcline and commonl y show a myrmekitic intergrowth . Petrographic evidence 
indicates th at potash has been added to these rocks, and the spotty distri bution of 
potash is indicative of the nature of this addition. 

Several authorities (e.g., R amberg, 1948, and E ngel and E ngel, 1958) have 
pointed out that when metamorphism takes place under granulite facies conditions, 
there is a tendency for the stable association to approach a quartz diorite in compo
sition rather than a granite or a granodiorite. Certain elements are thought to be 
expelled and to migra te to places where lower metamorphic conditions prevail . Pre
dominant amongst these elements are Si, K, Na, O; H20 is also squeezed out. Such a 
process would leave a rock more mafi c th an its source rock. The trend of this 'meta
morphic differenti ation' is illustrated in F igure 3. 

For all but cordierite-sillimanite gneiss (la) the trend is regular. 
Banding so well developed over wide stretches of the gneissic complex may 

refl ect actual sedimentary layering. It is di ffic ult, however, to visualize processes of 
sedimentation that would result in the rapid alternation of beds r ich in Mg, Ca, and 
Fe, with those in which Si , Na, and K predominate. It seems more probable that 
there has been some differentiation that has accentuated possible original lithological 
variations. If such a process operated, it becomes increasingly difficult to specul ate 
on the primary composition of the source rocks of the gneissic complex. 

Speculation on the origin of granitic and gneiss ic rocks by metamorphic pro
cesses is fill ed with difficulties, for, as F. Grout wisely observed, " the first and almost 
insurmountable difficulty in proving th at an igneous-looking rock resulted from the 
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metasomatism of one that was not previously igneous-looking is that the more suc
cessful the process is the more completely it destroys the evidence of the process by 
which it was formed". The writer nevertheless considers that the chemical and other 
data presented in the preceding pages indicate that many of the gneisses of Boothia
Somerset region, even the most granitic looking, are metamorphosed sedimentary 
and volcanic rocks. Partial melting of this succession and injection of the mobile 
fraction into less plastic material took place under high temperature and pressure and 
was followed by potash metasomatism. 
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APPENDIX A 

MINERAL ASSOCIATIONS 

Tables 19-25 





Table 19. Biotite Gneiss (map-unit Id) 

2 3 4 5 6 

Quartz x x x x x x 
P lagioclase x x x x x x 
% An ............ ...... .... 30 33 34 32 
Microcline x x x x 
Pertbite . . . . . . . . . . . . . . . . x 
Hornblende x x 
Biotite x x x x x 
Garnet x x 
Magnetite x x x x 
Chlorite x 
Apatite x x 

Table20. Hypersthene Gneiss (map-unit l e) 

2 3 4 5 6 7 8 9 

Quartz x x x x x x x x 
P lagiocl ase ...... x x x x x x x x x 
% An . 33 37 41 29 25 37 40 36 
Microcline x x x x x x x x 
Perthite 
Anliperthite x x 
Hypersthene x x x x x x x x x 
Diops ide 
Hornblende x x 
Biotite x x x x x x x 
Garnet x x x x 
Magnetite x x x x x 
Apatite x 
Zi rcon x x x x 

Table 21 

C ordierite Gneiss ( map-unit l a) Diopside Gneiss ( map-unit 1 b) 

2 3 4 5 2 3 4 5 6 

Plagioclase ................ ... x x x x x x x x x 
Quartz . . . . . . . . . . . . . . . x x x x x x x x x x x 
% An . . . . . . . . . . . . . . . . . 36 38 37 38 50 27 43 
Microcline ... x x x x x x x x x x 
Perthite . ................. .. x x x x x 
Cordierite . x x x x x 
Sillimanite x x x 
Diopside x x x x x x 
Hornblende x x x x x 
Biotite x x x x x x x x x x 
Garnet ............ ....... x x x 
Magnetite . . . . . . . . . . . . . . . . x x x 
Apatite x x 
Sphene . . . . . . . . . . . . . . . . . . . . x 
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Table22. Quartz-Feldspar Gneiss ( map-unit 2) 

2 3 4 5 6 7 8 

Qu artz . . . . . . . . . . . . . . . . . . . . . . . . . . . x x x x x 
Plagiocl ase x x x x x x x x 
% An . . . . . . . . . . . . . . . . . 70 40 34 50 30 36 64 
Microcline . x x x x x 
Perthite ............. ...... x 
Hypersthene x x 
Diopside x x x x 
Hornblende ..... ··· ··· ··· x x x x x 
Biotite . . . . . . . . . . . . . . . . . . . x x x x x 
Magnetite . . . . . . . . . . . . . . . . . x x 
Apatite x x x 

9 10 11 12 13 14 15 16 

Qua rtz x x x x x x x 
Pl agioclase x x x x x x x x 
% An . . . . . . . . . . . . . . . . . . . . . . . . 43 34 38 33 37 24 
Microcline . . . . . . . . . . . . . . x x x x x x x 
Perthite . . . . . . . . . . . . . . . . . x x x x x 
Hypersthene x x x x 
Biotite x x x x x x 
Magnetite x x x x x 
Chlorite x x x 
Apatite . . . . . . . . . . . . . . . . x x 
Zircon ........ ...... ... x 

Table23. Garnet-Quartz-Feldspar Table24. C ordierite Gneiss 
Gneiss ( map-unit 2) (map-unit 2) 

2 3 4 5 6 7 2 3 

Quartz x x x x x x x Quartz x x 
Plagioclase x x x x x x x Pl agiocl ase x x x 
% An . 42 38 33 37 43 % An 33 
Microcline x x x x x x Microcline x x 
Perthite . x x Perthite . . . . . . . . . . . . . . . x 
Antiperthite x Antiperthite x 
Hypersthene . x x x x Cordierite .... x x x 
Biotite .......... x x x x x x Sillimanite x x 
Garnet x x x x x x x Hypersthene x 
Magnetite . x x Biotite . . . . . . . . . . . . . . . . . . . . . . . . x x x 
Apatite x x x Garnet x x x 

Zircon x 
Spine] . . . . . . . . . . . . . . . . . x 
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Table25. Granitic Rocks (map-unit 3) 

Quartz M onzonite (3c J Quartz Diorite (3b) 

2 3 4 5 6 2 3 

Quartz . . . . . . . . . . . . . . . . . . . . . . . x x x x x x x x 
Plagioc lase ................. ....... . x x x x x x x x 
% An . . . . . . . . . . . . . . .... 26 26 34 37 
Microcline . . . . . . . . . . . . . . . . . . . . . . . . . x x x x x x x x 
Perthite . . . . . . . . . . . . . . . . x x x x x x 
Hypersthene . . . . . . . . . . . . . . . x 
Diopside x x x x 
Hornblende x x 
Biotite . x x x x x 
Magnetite . . . . . . . . . . . . . . . . . x x x x 
Chlorite x x 
Apatite . . . . . . . . . . . . . . . . . . . . . . . . x x 
Zircon x x x 
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APPENDIX B 

CHEMICAL ANALYSES 

(Data recalculated to 100% appears in brackets) 

Tables 26-38 





The data in the following tables are the results of rapid method chemical 
analyses carried out in the laboratories of the Geological Survey. This method offers 
relatively rap! ·i determinations, but the accuracy does not compare with that of the 
standard, or classical, chemical analysis . For this reason these data are not used to 
determine modes and norms but rather to indicate trends within the various litholo
gical units. 

This type of analysis combines the use of X-ray fluorescence spectroscopy and 
chemical methods and is designed to get results with a large number of samples in a 
relati vely short time. 

As many as thirteen constituents may be determined, and on the basis of a 
single analysis the fin al summ ation is considered satisfactory if it fa ll s between 97 .5 
and 102.5 per cent. 

The probable error for each oxide in an individual determin ation is as fo llows: 

(a) Determined simultaneously by X-ray fluorescent spectroscopy ( % ) 

( b ) 

Si02 (30-75 % ) 1.2 

Al 20 3 (up to 20) 0.7 

Total Fe as Fe20 3 ( up to 15) 0.5 
CaO (up to 40) ............ . ....... ..... ... 0 .3 

MgO (up to 40) 
K20 (up to 5) 

MnO ( up to 1) 

Determin ed separately by chemical methods 

FeO ( up to 15 % ) 
Nap ( up to 10) ... ...... . 
P20 5 ( up to 1) ........... .. . 

C0 2 ........................ . 

H 2o ( total) 

( % ) 

1.0 
0.1 

0.02 

0.2 
0.15 
0.04 

0.1 
0.1 

For the purpose of this study the oxides H 20 , C0 2, and P 20 ;; were not deter
mined because they are not probable constituents of relatively high grade meta
morphic rocks simil ar to those in the map-area . 

In the following tables oxides are given in weight per cent. The data have been 
recalculated to 100 per cent (shown in brackets ) to fac ilitate comparison with 
published data , but such recalculation masks possible errors in the analyses . For this 
reason the original data are also presented. 
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BULLETINS 

Geological Survey of Canada 

Bulletins present the results of detailed scientific studies on geological or related 
subjects. Some recent titles are listed below: 

126 Feldspar and quartz phenocrysts in the Shingle Creek porphyry, British Columbia, by H. H. Bostock, 
1966 ($2.00) 

127 Ordovician Ostracoda from Lake Timiskaming, Ontario, by M. J. Copeland, 1965 ($2.00) 
128 Upper Volgian (latest Jurassic) ammonites and buchias of Arctic Canada, by J. A. Jeletzky, 1966 

($2.00) 
129 Structural evolution and plutonism in Valhalla gneiss complex, British Columbia, by J. E. Reesor, 

1965 ($3.25) 
130 The copper content of Canadian Shield rocks, Red Lake-Lansdowne House area, northwestern On

tario, by R. F. Emslie and R. H. C. Holman, 1966 (90 cents) 
131 The Permian ammonoids of Arctic Canada, by W. W. Nassichuk, W. M. Furnish, and B. F. 

Glenister, 1965 ($2.00) 
132 The Cretaceous Smoky Group, Rocky Mountain Foothills, Alberta and British Columbia, by D. F. 

Stott, 1967 ($3.75) -
133 Upper Devonian stromatoporoids from the Redwater Reef Complex, Alberta, by J. E. Klovan; Up

per Devonian stromatoporoids from southern Northwest Territories and northern Alberta, by C. W. 
Stearn, 1966 ($4.50) 

134 Contributions to Canadian palaeontology: Part I Trilobites from Upper Silurian rocks of the 
Canadian Arctic Archipelago, Encrinurus (Frammia) and Hemiarges; Part ·n Ordovician and Sil
urian tabulate corals Labyrinthites, Arcturia, Troedssonites, Multisolenia, and .Boreastor; Part III 
A new species of Hemicystites, by T. E. Bolton, and G. Winston Sinclair, 1965 ($2.50) 

135 Type lithostrotionid corals from the Mississippian of western Canada, by B. W. Bamber, 196fi 
($1.50) 

136 Surficial geology of Dawson, Larsen Creek, and Nash Creek map-areas, Yukon Territory, by 
P. Vernon and 0. L. Hughes 1966 ($1.00) 

137 A geochemical method of correlation for the Lower Cretaceous strata of Alberta, by E. M. 
Cameron, 1966 ($1.35) 

138 Reconnaissance of the surficial geology of northeastern Ellesmere Island, Arctic Archipelago, by 
R. L. Christie, 1967 ($1.65) 

139 Groundwater studies in the Assiniboine River drainage basin, by Peter Meyboom. Part I, The evalu
ation of a flow system in south-central Saskatchewan, 1966 ($2.00); Part II, Hydrologic character
istics of phreatophytic vegetation in south-central Saskatchewan, 1967 ($1.65) 

140 Silurian brachiopods and gastropods of southern New Brunswick, by A. J. Boucot, et al., 1966 
($3.00) 

141 Geology and structure of Yellowknife Greenstone Belt, by J. F. Henderson and I. C. Brown, 1967 
($2.50) 

142 A comprehensive study of the Preissac-Lacorne batholith, Abitibi county, Quebec, by K. R. Dawson, 
1966 ($2.00) 

143 Ferromagnesian silicate minerals in the metamorphosed iron-formation of Wabush Lake and ad
jacent areas, Newfoundland and Quebec, by K. L. Chakraborty, 1966 ($1.00) 

144 Groundwater resources of the Coastal Lowland and adjacent islands, Nanoose Bay to Campbell 
River, east coast, Vancouver Island, by E. C. Halstead and A. Treichel, 1966 ($2.00) 

145 Part !--Stratigraphy and structure of southeastern Prince Edward Island; Part 11--Surficial Geo
logy, by Larry Frankel, 1966 ($2.00) 

146 The Devonian Cedared and Harrogate Formations in the Beaverfoot, Brisco, and Stanford Ranges, 
southeast British Columbia, by H. R. Belyea and B. S. Norford, 1967 ($2.00)) -

147 Patterns of groundwater flow in seven discharge areas in Saskatchewan and Manitoba, by Peter 
Meyboom, R. 0. van Everdingen, and R. A. Freeze, 1966 ($1.50) 

148 Granite and pegmatite studies at Northern Indian Lake, Manitoba, by R. Kretz, 1967 ($1.50) 
149 Studies of rock-forming micas, by J. H. Y. Rimsaite, 1967 ($2.50) 
150 Geology of the New Quebec Crater, by K. L. Currie, 1966 ($1.00) 
151 Precambrian geology of Boothia Peninsula, Somerset Island, and Prince of Wales Island, District 

of Franklin, by R. G. Blackadar, 1967 ($2.25) 
152 Lower Cretaceous Bullhead and Fort St. John Groups, between Smoky and Peace Rivers, Central 

Rocky Mountain Foothills, Alberta and British Columbia, by D. F. Stott, 196- ($ ) 
153 Lower and Middle Devonian trilobites of the Canadian Arctic islands, by A. R. Ormiston, 196-

($5.50) 
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