
Price $1.30 

BULLETIN 97 

BASIC INTRUSIONS 

OF THE QUEEN ELIZABETH ISLANDS, 

DISTRICT OF FRANKLIN 

R. G. Blackadar 

1964 

aijohnso
GEOSCAN Small



2,000- 1963 -5049 

BASIC INTRUSIONS OF THE 

QUEEN ELIZABETH ISLANDS, 

DISTRICT OF FRANKLIN 





GEOLOGICAL SURVEY 

OF CANADA 

BULLETIN 97 

BASIC INTRUSIONS OF THE 

QUEEN ELIZABETH ISLANDS, 

DISTRICT OF FRANKLIN 

By 

R. G. Blackadar 

DEPARTMENT OF 

MINES AND TECHNICAL SURVEYS 

CANADA 



© Crown Copy rights reserved 

Available by mail from the Queen 's Printer, Ottawa , 

from Geological Survey of Canada , 601 Booth St., Ottawa, 

and a t the follow in g Canadian Government bookshops: 

OTTAWA 

Daly Building, Com er /vlackenzie and Rideau 

TORONTO 

Mackenzie Building, 36 Adelaide St. East 

MONTREAL 

.1,·1ema-Vie Building, 1182 St. Catherine St. West 

or through yo ur bookseller 

A deposit copy of this publication is a lso available 

for reference in publ ic libraries across Canada 

Price $ 1.30 Cata logue No. M42-97 

Price subject lo change withour notice 

ROGER DUH AMEL, F.R.S.C. 

Queen 's Printer a nd Cont ro ller of Stationery 
Ottawa, Ca nada 

1964 



Preface 

Basic dykes a nd sill s have been observed ove r a wide regio n of Arctic Canada, 
especia ll y during the studies that have been undertaken by the Geological Survey in 
recent yea rs. In this report the a uth o r records his own observations and those of other 
geologists, and presents a summarized acco unt of the whole occurrence, but particu
larl y in relation to the Queen Eli za beth Jslands. 

The similarity between these intrusions a nd those of the orth Atlantic petro
graph ic province lead s to some interest ing conc lusions. 

J. M. HARRISON, 

Director, Geological Survey of Canada 

OTTAWA , January 31 , 1962 
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Vo n R . G . Blackadar 

Eine Reihe basischer Eruptivgesteine ist in der K a nadischen 
Ark ti s we it verbre itet. Das Bulle tin beha ndelt die Petrographic die
ser G esteine und bringt JOO moda le und JO chemische Analysen . 
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BASIC INTRUSIONS OF 
THE QUEEN ELIZABETH ISLANDS, 

DISTRICT OF FRANKLIN 

Abstract 

A suite of basic igneous rocks is widely distributed throughout the Queen Eliza
beth Islan ds of Arctic Canada a nd is int rusive ma inly into st ra ta of Mesozoic age. 
D a ta from abou t 100 moda l a na lyses a nd JO chemical ana lyses show that these basic 
rocks are lithologically a like. 

T wo per iods of intrusive activity a re postula ted, one in the late Cretaceous a nd 
the o ther in the ea rl y Tertiary. Similarities between these rocks and those of the Thu
lea n or North Atlantic petrographic prov ince suggest tha t the acti vity in the Cana
dian Arctic may represent a period of intrusion para llel in time to the later stages of 
activity in the North Atlantic 1·egion . 

Resume 

Un ensemble de roches basiques ignees se rencontre sur une grande etendue des lies 
R ei ne-El isa beth (Arctiq uecanad ien); ii fa it intrusion a u sein surto ut de st rates mesozo"i
ques. Les don nees fou rn ies par une cent a ine d 'a na lyses moda les et I 0 a na lyses chimi
ques montrent que ces roches bas iques se ressemblent du point de vue litho logique. 

On supposequ'ilyaeudeuxperiodesd 'act ivi te int rusive, une vcrs la fi n du Cretace 
et l'a utre a u debut du Terti a ire. Les ressemblances qui ex istent entre ces roches et 
ce lles de la province petrographique thu leen ne OU no rd-at Ja ntiq ue portent a Croire a 
la possib ilite que l'act ivite dans I' Arct ique canadien represente une periodc d'in trusio n 
pa ra llele, dans le temps, aux dern ieres phases d 'activ ite dans la region nord-atla ntique. 





Introduction 

The presence of bas ic intrusive rocks in the Canadian Arctic has been known for 
man y yea rs, but until recentl y the remarkable a real distribution of these rocks had not 
been appreciated nor had the different periods of intrusive activity been di stingui shed. 
Dawson ( 1887) reported trap rocks, possibly dykes, from Simpso n Peninsu la , L ow 
(1906) n oted similar intrusive rocks a lo ng the shores of Smith Sound and in north
eastern Baffin l sland , and Bernier ( 1911) mentioned dykes of gabbro near Arctic Bay 
in northwestern Baffin l sland. 

One resul t of the geologica l exploration ca rried out by Schei, geo logist of the 
Second Fram Expedition, 1898-1902, was to show that at least two periods of intrusive 
acti vity are represented by these rocks. The o lder, and that no ted by Low, Dawson, 
and others, is an asse mblage of ga bbro dykes and sill s that intrude Archaean and late 
Precambrian strata. This group, termed the 'Diabase Series' by Fortier ( 1957, p. 4 17) , 
is found from southeastern Baffin Jsland to the western and no rthern limits of the 
Precambrian Shield and indeed similar intrusions are we ll known fro m the southern 
parts of the Shield on the mainland. l n ge nera l these dykes trend in a northweste rl y 
directi o n, although on western So merset l sland a plexus of diversely o ri ented dykes 
has been plotted from a stud y of a ir photographs (Geo!. Surv. Can., Map 1098A). 
The d ykes of this series are not known to cut strata definitely yo un ge r than late Pre
cambrian. At Dundas Harbour, so uthern Devo n Jsland , they are truncated by a n 
erosion surface a bove which li e Lower Cambria n strata and in the Admiralty Inlet 
area o f northwestern Baffin l sland the dykes are bevelled by an erosional unconformity 
above which lies sa ndstone thought to be of Ordovician age or earlier. 

A yo unger group of intrusi ve rocks found in strata ranging from Ordovician to 
Lower Cretaceous outcrops in the north-central part of the Queen Eli zabeth Isla nd s 
from Melville Island in the west to central Ellesmere Island . M ost of these bodies 
probably were emplaced in Lower Cretaceous t ime, but here and there are dykes that 
a ppea r to post-date the latest (Tertiary) folding in the area. It is thi s latter group o f 
intrusive rocks tha t is the subject of this report. 

Bugge(I910)exa mined collections made by Schei during the Second Fram Expedi
tion and publi shed the first petrographic description o f these younger intrusive rocks. 
He considered that they could be divided into two types: ( 1) diabase with some inter
stitial quartz and micropegmatite, and (2) diabase without either of these minera ls. 
Heywood ( 1957) examined some of the basic intrusions near Isachsen, Ellef Ringnes 
l sland, and found them to be remarkably uni form petrographica lly although the bod ies 
have different forms. Di o rite sill s and dykes , possibly of severa l ages, c ut format io ns 

ranging in age from possible Precambrian to ea rl y Permian in northern Ellesmere 
Island (Blackadar, 1954), and Christie ( 1957), who mapped the coast of Ellesmere 
lsland west of Cape Aldrich , concluded that severa l ages o f igneous acti vity are repre
sented by the bas ic intrusive rocks. 



Basic Intrusions, Queen Elizabeth Islands 

In 1955 the Geologica l Survey of Canada conducted a helicopter-su pported geo
logical recon nai ssance of the centra l Queen Eli zabeth Isla nds known as Operati o n 
Franklin .1 

In the course of the examin ati o n of ae ri a l photograph s, it became appa rent th a t 
basic in trusive rock s we re wide ly distrib uted througho ut the a rea a nd were loca ll y 
remarka bl y a bund ant. During the field program , the oppo rtunity of stud ying these 
pluto ns was afforded to ma ny members of the survey team, including the writer. 

Method of Study 
In additi o n to the fie ld data co ll ected by members of Operatio n Franklin , thi s 

report is based on a n exami natio n o f a bout 100 thin sections. Micrometric a na lyses 
were made of most of the secti o ns a nd from between 500 a nd 1,000 po ints were counted 
for each secti o n. Ten chemica l a na lyses were made by S. Co urvill e of the Rock Anal y
sis Labo rato ry of the Geolog ical Survey, a nd the stro ntium co ntent of the analyzed 
sa mples was a lso dete rmined in a sepa rate series of a na lyses. Plagioclase was iden tifi ed 
usi ng the stat istical meth od of Michel-Levy. 

Distribution 
The basic rocks co nside red o utcrop in a n a rea ex tending from Weathera ll Bay in 

nort h-centra l Melvill e Isla nd to Bj o rne Peninsul a in western Ellesmere Isla nd a nd 
no rth to the shores of the Po lar Sea (see Fig. I). Mc a ir ( 1959) re po rted small d ykes, 
plugs , and sills of o li vine basa lt in southeaste rn Bath urst Island , but these a re of un
known age (tho ugh it has been suggested that they a re post-Ca rboniferous) a nd their 
connecti o n with the ma in be lt is uncerta in . 

In trusive rocks like those of the ma in belt a re not known to occur o n Devon 
I sla nd a nd Prince Pa trick lsla nd. However, geo phys ica l data obtained by the Geo logi
ca l Survey concurrentl y with Operati o n Franklin perm it a n extensio n of the zo ne of 
intrusio n beyo nd the limits indicated by the surface o utcrops (Grego ry, et al. , 1960). 
These results show a ma rk ed decrease in the inten ity o f magnetitic a no ma li e from a 
high o n the western sho re o f Axel H eiberg Isla nd to Maclea n Strait. Beyond there 
wit hin the Sve rdrup Basi n o nl y sporad ic loca l a nomali es a re fo un d. Two dyke- li ke 
a no ma li es o n Prince Patrick Island , in a n area cove red by the Terti a ry or Pleistocene 
Bea ufo rt Formation , are interpreted by Gregory, et al. (op. cit. ) to re flect bas ic d ykes 
in fo lded strata , a nd an a nomal y o n Bo rd en Isla nd may be due to simila r causes. The 
a rea occupied by the intrusio ns exceeds 100,000 squa re mil es. 

Observations o n the ground a nd by geophysica l meth ods indica te that by far the 

I Resu lts of thi s wor k arc p rese nted on the follow ing maps o f the Geological Survey o f Canada. 
M ap I 102A - Ellef Rin gnes, A111und Ri ngnes , Corn wa ll a nd Lougheed Island s. 

l 103A - Bath urst Isla nd Group 
!098A - Nonhern Prince of Wa les, Somerse t, and north western Baffin Islands. 
1099A- Devon Is la nd 
I !OOA- Sout hern El les111e re , Graha111 and North Kent Is lands . 
I IOI A- Axel He iberg a nd Stor Is la nds. 

The reader is refe rred to these maps for local iti es 111 e ntioned in thi s report a nd LO GSC Memoir 320 
for mo re co 111 plete desc riptions of the geo logy. 
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Distribution 

greatest concentrat io n of basic plutons is in weste rn Axel Heibe rg Isla nd a nd in stru c
tural highs o n Cornwa ll Isla nd a nd th e R ingnes Isla nds. Gregory, et al. (1960) noted 
that the magnet ic data obta ined fr o m fli ghts across the Sve rdrup Basi n suggest that 
igneous acti vity took p lace o nl y in th e eastern ha lf of the ba sin . No netheless sheets o f 
basic rocks are probably present in much of th e western ha lf a lso. 

$> 
" 

$ ~Q. 

0 
Scale of Miles 

q 

0 100 

Limit of distribution determined from ground observation . . . ~ 

Limit of distribution determined from oeromognetic interpretation .. . • • • • • • • •• •• 

GSC 

FIGURE 1. Ind ex mop showing distr ibution of ba sic intrusions in th e Queen Elizabeth Islands. 
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Basic Intrusions, Queen Elizabeth Jslands 

Field Relationships 

The bas ic rocks co nsidered in this repo rt a re found mainly in fo rmat ions of Meso
zo ic age. 

T ertiary 

C retaceous 

Jurassic 

Triassic 
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Table I 

Generalized Table of Formations for 
Axel H eib erg and th e R inl!,nes Islands 

Format ion Litho logy 

Eureka Sound sa ndstone, si ltstone, non-marine 

K anguk shale, in part w ith sa ndstone 

Strand Fio rd basa lt , agglomerate 

, ___ 1 _____ H_a_s_s_e1 _____ , __ s_a_n_d_st_o_n_e_,_sl-1a_l_c _______ ~ 
I 

C hristopher sha le, ca lcareous mudstone, sandsto ne 

Isachsen sa ndstone, sha le, non-marine 

D eer Bay shale, some ca lcareous mudstone 

~ 1------------1-----------------

1 ~ l _____ A_w_ in_g_a_k ____ 1 __ s_a_n_d_s1-·o_n_e_, _in- pa_,_·t_n_o_n_-_m_a_r_in_e __ _ 

~ I 
v 
v 

I ~ 
....l 

Savik sha le, ca lcareous mudstone 

~ H eiberg sa ndstone, shale 
I ~ , ____________ , _______________ _ 

~ 
0 

....l 

Blaa M ounta in 

Blind Fio rd 

shale 

' 

siltstone 



Field Relationships 

Sill s of basic rock co mpri se m o re tha n 1,900 feet o f the exposed sectio n at Wo lf 
Fiord on the southeastern coast of Axel Heiberg Isla nd , a nd have intruded fo rmations 
of Triass ic a nd C retaceo us age. B. F. G leniste r, who studied thi s area , at first consid
e red the basic rocks to be flows rather tha n sills; he obse rved neither feed ers no r off
shoots and noted that the lith o logy above a nd bel ow each body was different. The a b
sence of xeno li ths a nd the rema rkab le continuity of each igneo us unit (some of which 
ca n be traced fo r 5 miles o r more) a lso sugges t that they a re flows. Glenister, however. 
no ted that a thin chill ed margin marked the ba se of the thicke r laye rs but that a zone 
up to 20 feet thick ma rked the top of thee layers. Th e upper contacts moreover show 
no eros iona l effects. Considering the a bsence of a ny structures normally indicati ve 
of fl ows and the evidence present in o th er parts of the belt, Glenister concluded th a t, 
a lthough their fo rma tion as underwater fl ows ca nn o t be di sco unted , these bodies 
probably a re intrusio ns rat her th a n ext rusions. 

Intrusive rocks we re noted by Glenister in the a rea of G ood Friday Bay where a 
sill ma inta ins the sa me pos iti on in the stratigraphic success io n for mo re than a mi le. 
D ykes a lso were obse rved there, a nd th ese in genera l, trend a t right a ngles to the fo ld 
axes a nd in ma ny places fo ll ow fa ul t planes. 

An area of particu lar significa nce was exa mined by J. G . South er in the cou rse of 
a t raverse across Axel H eibe rg I sla nd from Buchana n Lake to Kanguk Peninsu la. 
East of the height of land , the intrusive rock s cut onl y Triass ic and poss ible Lowe r 
Jurass ic sedimentary strata, but to th e west of the pass leading into Strand Fio rd 
va ll ey, sill s were fo und al so in strata as yo ung as the H assel F o rmation of Lower a nd /o r 
Up per Cretaceous age. East of the pass 2,810 feet of gab bro is pre ent in a sed imentary 
seq uence 19,730 feet thick . On K a nguk Penin sul a the Hasse l Formation is ove rl ai n, 
appa rent ly conforma bly, by a se ri es of basa lt flows and mino r pyroclasti c rocks asso
ciated with sill s of basa lt. This unit, the vo lca ni c Strand Fiord Formatio n, va ries 
between 20 a nd 9 10 feet in thi ck ness and is overl a in by the Kanguk Formation of 
Upper Cretaceo us age. The sill s and dykes that cut the H assel Format ion a ppear 
rela ted to the vo lca nic Strand Fiord Formation a nd , unlike plutons in o lder units, 
contain , according to Souther, a n apprecia ble amou nt of interstit ia l glass. 

o in tr usio ns have been fo und in st rata younge r than the vo lcanic St ra nd Fiord 
Formation a nd a pre-Cretaceous date seems to be implied for most o f the sill s a nd 
dykes . Some of the dykes may have been in truded in Tertiary time, a lth o ugh they do 
not cut st rata yo unge r than the Hasse l Formati on. 

Tn addition to the sill s examined, Souther noted a small irregular outcro p of 
quartz diorite on the eastern end of Ka nguk Peninsul a . Gyps um a nd limesto ne ex
posed adj acent to thi s mass are part o f a piercement structure, a nd conta in stringers of 
magnetite. The gypsum itself has been a ltered from white o r grey to da rk pink and 
di sseminated pyrite and fluorite are present nea r the igneous mass. It is reaso na ble to 
ass ume that these feat ures are due to the metamorphic effects associated with the 
em placement of the quartz di o rite, a nd , in as much as the development of the pierce
ment structures is considered to have taken place at the tim e the Mesozoic rocks were 
folded , it is proba ble that this igneo us body was em placed in Tertia ry time. 
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Basic Intrusions, Queen Elizabeth Islands 

On the south sho re o f Strand Fi o rd , some 13 miles east of Cape Levvel, sill s of 
gabbro a re present in rock s of the Deer Bay, Isach sen , Christopher, a nd Hassel Fo r
ma ti o ns. Most of these a re less than 10 feet thick a nd the la rgest o bse rved was o nl y 
40 feet thick. 

N umerous bas ic pluto ns intrud e sedimenta ry stra ta a lo ng the sho res o f So uth a nd 
East Fi o rd s just no rthwest o f Kang uk Peninsul a. 

A second t rave rse across Axe l Heiberg Island , fro m Lightfoo t Ri ve r o n the no rth 
east coast to Bunde Fio rd o n the west sho re, was made by N. J. Mc Milla n. He repo rted 
that ga bbro sill s and d ykes intrude a ll form a tions enco untered , i.e., fro m the unna med 
Perm ia n units to the Lowe r C retaceo us Isachse n Fo rmat io n, but tha t they a re par
ticul a rl y a bunda nt in lo wer Mesozo ic form ati o ns. They va ry in thi ckn ess fro m I inch 
to 300 feet but most a re some ten s o f fee t thi ck. A sill o n Blizza rd Ri ve r, a t least 200 
feet thi ck, has been intruded by two sma ll er, a pha niti c, sli ckensided d ykes. Well
develo ped jo ints typica l o f the ba sic intrusio ns in no rth ern Axel Heiberg Island impa rt 
a rude co lumna r structure to the o utc rops, a nd as the sill s co mm o nl y ca p the h ill s, the 
la ndsca pe has a d istinctive block y a ppearance. Mostl y the sill s end a bruptl y but in 
some places d ykes pass into sill s as the intrusive bod y cha nges fro m crosscutting to 
co nfo rma ble rela ti o nships with the in vaded sedim enta ry rocks. 

On Schei Peninsula sill s of basic rock intrude a sa nd sto ne, siltsto ne, a nd sha le 
success io n that Th o rsteinsson a nd T oze r (pers. com.) co nsider ma inl y Triass ic. These 
bodi es a re less tha n 200 feet thick a nd have been ti lted a nd fo lded confo rma bly with 
the st ra ta they intrude. 

The T wo Craters, rema rkable co ni ca l hill s in south wes tern Axe l Heiberg Isla nd 
a re ca pped by sill s. The sill o n the south hill is a bo ut 80 fee t thi ck whereas tha t o n the 
no rthern hill is o nl y 30 to 50 feet ( Roo ts, 1963). 

Sto r Isla nd, off t he eastern coast o f Axe l Heiberg Isla nd , is composed entirely of 
M esozo ic rocks (T oze r, 1963) . The Blaa Mo unta in Fo rma ti o n, a n asse mblage of sha le, 
siltsto ne, a nd silty sandsto ne o f Tri ass ic age, has been intruded by ma ny sill s, so me of 
which a re a t least JOO feet thick. 

Eastwa rds across Eureka So und to Ell esmere Js la nd bas ic intrusive rocks a re 
n oticeabl y sca rce even in a reas where Mesozoic rocks predomina te. 

O n Bjo rn e Penin sula , where o utcro ps range in age fro m Permia n to Tri ass ic a nd 
poss ibly L ower Ju rassic, Toze r o bse rved a few d ykes, mostl y in the Tri ass ic uni ts . 

o rth wes t-trending d ykes cut Permia n a nd Triass ic fo rma ti o ns north west from 
Blind Fi ord, a nd bo th dy kes a nd sill s a re widely dis tributed o n Raa nes Peninsul a. They 
have a lso been re po rted south of Sta rfi sh Bay (no rtheas t of the entra nce to Ba uma nn 
Fi o rd) where late Pa laeozoic stra ta o utcrop. Th ese a re the mos t eas terl y known o ut
crop s of the dyke-sill asse mblage a nd th ose o n Bj o rne Peninsul a rep resent the o uthern 
lim it in the eastern pa rt o f the a rea. 

Th e northern limit o f the a rea of in t rusive acti vity cann o t be defi ned ; it li es in the 
P o lar Sea o ff the no rth wes t coast of the Queen E li za beth l sla nds. 
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Field Relationships 

In the no rtheaste rnm ost part of the Queen Elizabeth Isla nds, bas ic sill s a nd dykes 
that may represent several period s of intrusio n were observed by the writer (l954) a nd 
by Christie ( 1957). All intrude late Pa laeozoic formations ( Blackadar, 1954) but none 
appa rentl y c uts Eureka So und group rocks of proba ble Tertia ry age. Christie ( 1957) 
mapped two groups of Palaeozoic rocks , the Bo urne and M 'Clintock. These are partly 
vo lcanic in o rigin a nd are cut by large gabbro and pyroxe ne ga bbro dykes seve ra l 
hundred s of feet thick. The intrusive rocks are probably pre-Mesozoic, but of others 
Christie (op. cit. , p.25) states " the a bunda nt, thin , but extensive fresh-appearing si ll s 
a nd dykes that cut all the rocks except the A lert Point muds a nd sa ndstones are prob
ably the yo ungest intrusive rocks of the regi o n ... The dykes follow va ri ous trends a nd 
no favo ured direction was observed." These dykes may belong to the Cretaceou -
Tertiary peri od of intrusion. The intrusive rocks a long the north coast of Ellesmere 
Island a ppear to be the easternmost representat ives of the belt. Christie , who has 
mapped in the vicinity of Lake Hazen between the United States Range a nd the Vic
toria and Albert Mountains, states (pers. com.) that on ly one sma ll dyke was found 
(on Gilman R iver just no rth of Lake Hazen) in the entire area. 

o basic intrusions are reported from Graham Island , although it is underl a in 
mainly by Cretaceous formations a nd is onl y 40 miles so uth of Axel Heiberg Isla nd 
where sill s a nd dykes a re abundant. Cornwa ll Island 40 miles farther west contains 
ma ny dykes and some sill s, a nd both dykes a nd sill s are found on Amund Ringnes a nd 
Ellef Ringnes I sta nds north and no rthwest of Cornwall Island. 

On Cornwall Isla nd a plexus of d iversely oriented dykes (Fig. 2) cuts the o ldest 
exposed rocks , which T oze r (pers. com.) considers to be the Heiberg F o rma ti on of 
Triassic age. The virtual absence of dykes in the yo unger Mesozoic rocks o n thi s island 
is remarkab le. but their emplacement may ha ve been dependent on the fo rma tio n of 
joints and faults at the time of the Alpia n (Tertia ry) orogeny a nd these may ha ve been 
better devel oped in the ax ial parts o f the Cornwa ll anticline tha n o n its fl a nks. 

A pie rcement st ructure containing a core of gypsum is present along the ax is of 
the Cornwall anticline in no rthern Amund Ringnes Island (Geo!. Surv. Can. , M ap 
1102A) a nd o rris noted that basic intrusive rocks are m o re a bundant within a nd 
j ust o utside the dome than they a re elsewhere on th e island . Dykes, sill s, a nd pluto ns 
a re all present a nd although the largest attain a thickness of 60 feet a nd ca n be traced 
8 o r 9 miles, most are from a few inches to 20 feet thick a nd extend fo r onl y a short 
distance. An arcuate trace, mo re o r less parallel with the periphery of the dome, cha r
acte ri zes man y of these dykes, but others, especially those within the do me, show a 
smooth zigzag pattern. No rri s also observed that the intrusion of the gypsum , which 
is considered to be due to the Alpian orogeny, was followed o r accompanied by fault
ing a nd tha t some of these faults were the loci of dyke intru sion. 

On eastern Amund Ringnes Island , in pa rticul a r so uth of Geolog ist Bay, straight 
dykes trend at right a ngles to the fold axes and a re parallel with so me fault zo nes and 
even occupy fault zo nes. 

On Ellef Ringne Is land no intru ive rocks were found associated with the Mete
oro logist Peninsula Dome a nd onl y a few dykes were observed near Dumbbell s and 
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Age of Intrusion 

Mall och D omes. These cut the Lower Cretaceous Isachsen Formatio n. However, 
ga bbro and di orite sill s a re abund ant in the Deer Bay Formation which outc rops ex
tensive ly on Jsachsen Peninsula , the northern peninsul a of the island . 

Heywood ( 1957) noted that dykes cut the Deer Bay Formati on and that sill s 
overli e the lower pa rt of the Isachsen Formati on, but that no intrusions were fo und in 
the Christopher or Hassel Formati ons. The re marka ble outcro p patte rn cha racte ri stic 
of these rocks sugges ts, acco rding to Heywood, th at eros ion was contro ll ed by bed
rock st ructures and he conside red that the igneous rock may have intruded either as 
ring dykes o r as undulating sheets. The dykes in the a rea va ry in thickness fro m 18 
inches to about 70 feet and a ll a re steeply dipping to verti ca l. The sheets are fro m 
a bout 50 fee t to more than 200 feet thick. 

Heywood a lso noted inclusions of diabase, basa lt, and gab bro in the core of the 
Isachsen D ome and menti ons ta bula r inclusions 2,300 feet long and up to 60 feet wide. 
Presuma bl y these we re caught up by the plas ti c gypsum during the emplacement of 
the piercement dome and are deri ved from pre-Tertia ry strata. 

No basic intrusive rocks have been observed on Borden, Brock, Mackenzie King, 
o r Prince Patri ck Islands a lth ough, as a lready mentioned, geophys ica l ev idence sug
gests the presence of a few sill s and dykes in thi s area. The so uthweste rn limi t of out
crops of the int rusions appears to be a dyke cutting Pennsylva nian and Permian rocks 
at Tingmi sut Lake, Melville Island (Th orsteinsson and Tozer, 1959). Th orsteinsson 
and Tozer a lso noted gabb ro masses , poss ibly upthrust sill s, in the piercemen t struc
tures on Sabine Peninsula north ofTingmisut Lake. 

Thus, as shown in Figure I, the ex tent of the belt of in trusion can be fa irl y we ll 
delineated with th e exce pti on of the northern limits, which lie hidden benea th the 
Pola r Sea. 

Age of Intrusion 
At least two ages of intrusive acti vity appea r to have been in vo lved in the em

placement of these basic rocks. The first, pre-Kanguk (U pper Cretaceous) , saw the 
fo rmati on of mos t of the sill s and many of the dykes. From fi eld evidence, most of the 
sill s a ppea r to have been subjected to the gentle fo lding, considered to be of Alpian 
(Terti a ry) age, that deformed th eir host rocks. Nonetheless , the bas ic p lutons within 
the gypsum of the piercement domes and the many persistent dykes that trend normal 
to the Al pian fo ld axes and in so me cases li e pa rall el to, o r even in fa ul ts connected 
with, thi s fo lding suggest a second pe ri od of emplacement in Terti a ry times. 

Jn as much as the di ap iric structures a re th ought to have been developed during 
Alpi an orogeny, pos t-o roge nic intrusion is suggested by th e presence in some of the 
domes of a delicate magneti te stockwo rk and associated metamorphic minera ls, both 
der ived from intrusive acti vity, and by the presence of dykes that transect the in te rn al 
fabric of the gypsum bodies. On the other hand the la rge bl ocks of bas ic rock fo und 
in many of the gypsum domes appea r to have reached their present pos ition during the 
plasti c movement of the gypsum beds and thus were em placed in pre-Alpian times. 

The ages of the two peri ods of intrusion a re thus pre-Upper Cretaceo us, and 
Terti a ry. 
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Basic Intrusions, Queen Elizabeth Js lands 

Petrography 
Eighty-seven moda l a na lyses were made of specimens from diverse shaped bod ies 

co ll ected a t widel y separated loca liti es . The principa l rock types are, in order of de
creas ing ab undance, gabb ro , o li vine-bea rin g gabbro, qua rtz ga bbro, o li vine-bea rin g 
diorite, diorite, a nd quartz diorite. A ge nera l description is give n for each of these 
rock types, fo ll owed by the appropriate moda l a na lyses (see Append ix) . 

The ea rli est petrographic stud y o f the bas ic rocks in the Queen Eli zabeth lsla nds 
was undertaken by Bugge ( 1910), who di vided them into two types: di abase with so me 
interstiti a l quartz and micropegmat ite , a nd di a base without these minera ls. In the 
present stud y ix types are discussed , but thi s is more for convenience than because of 
any marked differences between the rocks used for thi s stud y a nd those examined by 
Bugge. 

Bugge no ted tha t the texture was markedl y ophiti c except where the a mo unts of 
quartz a nd micropegmat ite were high , and in th ose specimens the plagioclase c rys ta l 
were mo re eq uidimen sio na l a nd the texture mo re equigranula r. ln the mo re basic 
rocks he noted that pl agioclase was highl y altered a nd was permeated by epidote a nd 
chlorite . l n these basic types he co nside red the pyroxene yo unger tha n the plagioclase, 
but in more acid types the pyroxene projected into the plagioclase. Although much of 
the pyroxe ne is highl y a lte red , it is neve r a ltered to amphibo le but ra ther to biotite, 
chl o rite, a nd se rpentine. This last observation was no t confirmed by the present stud y. 

Bugge conside red the o re minera ls to be tita nium-bearing, a fact in agreement 
wi th his single chemical a na lysis a nd substa nti ated by this stud y. Jn ma ny specimens 
examined during this stud y leucoxene was seen deve lo ped with the o re minera ls, a nd 
the chemica l analyses presented later show that th e titan ium content is a bove no rm a l. 

Gabbro 
The gabbros are cha racteri stica ll y dark g reeni sh grey to dusky green, a nd a re 

med ium to fine g ra ined depending o n th e position of the specimen with respect to the 
border of th e intrusion . They are ge nera lly diabasic, a lthough here and there a sub
porphyritic texture is deve lo ped. Plagioclase crysta ls a re lath-like a nd most are a bout 
0.6 mm long by 0.15 mm wid e. Albite twin ning is most common but a few combin ed 
a lbite-ca rl sbad twins a re present in most secti o ns. The degree of a lterat ion va ri es. In 
some sections plag ioclase is complete ly free from a lterat io n whereas in others it is 
almost completely a ltered to white mica , epid ote, etc., with only the o rig in a l o utlines 
of the feldspar remaining. 

Clinopyroxene, both a ugite a nd p igeo nite, is present in most sectio ns. Tt is inter
grown with the plagioclase a nd genera ll y severa l crysta ls a re fo und together. Li ke 
plagioclase it may show littl e a lterati o n o r may be tota ll y a ltered , the a lterati on prod
ucts bei ng a mphibole, ge nerall y ho rnblende, biot ite, and chlorite. A min o r a mo unt of 
interstitial quartz is found in some specimens a nd acicular apatite is co mmon . 

Magnetite for ms as di screte gra in a nd also in rather amo rph o us masses that sug
gest derivation from the breakdown of t he pyroxene a nd its a lterat ion products. Leu
coxene is commonl y associated with the o re minera l. 
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Petrography 

M od a l a na lyses of th ese rocks is g ive n in Append ix, T a ble YI. 

Quart:: Cabbro and Quart:: Diorite 

Th ese rock types, diffe ring o nl y in the co mpos iti o n of th e plag ioclase, a re co m
mo nl y fo und a t th e centres of th e intrusive bodi es a nd appear to be th e resu lt of d iffe r
entiatio n . The hi gher vo lume pe r cen t o f qua rt z a nd micro pegma tite p rese nt res ul ts in a 
less di a bas ic text ure a nd th e p lagioc lase c rysta ls a re mo re nea rl y equidimensio na l th a n 
they are in the gab bro ty pe. The hi gher pe rcentage of sili ceo us m ine ra ls res ults in these 
rocks being li ghte r in co lo ur tha n th e ga bbros. Alte ra ti o n of c lin o pyroxene is mo re 
intense th a n in the ga b bros. 

Diorite 

Petrogra phicall y th ese rocks di ffe r littl e fro m th e ga bb ros, except that a po rphy
ryti c tex ture is mo re common. La rge, faintl y zo ned equidimensio na l to e lo ngate p lag io
c lase c rys ta ls, some mo re th a n 1.0 mm lo ng, a nd pyro xe ne c rys ta ls of simila r d imen
sio ns fo rm in a fin e-grain ed di a ba sic tex tured mat ri x o f plagioclase a nd py roxene, a nd 
in places qua rtz a nd micropegmatite . Alte ra ti o n o f th e pl agioclase phenocrys ts to 
whi te mica a nd epidote mine ra ls has genera ll y bee n extensive a nd ma ny pyroxene 
c rys tal s show pa rti a l o r co mplete a lte ra ti o n to amphibo le a nd in so me specimens to 
chl o rite . Magnetite occurs in rod-like masses a nd as groups o f irregul a rl y sha ped c rys
ta ls. Bo th pigeo nite a nd a ugite a re p rese nt but the re la ti ve pro po rti o ns have not been 
determined . Amphibo le, mainl y hornblende, is pleochroic with co lo urs va rying fr o m 
dusky g reen to dark g ree ni sh ye ll ow, a nd so me chl o riti c g ra ins show a no ma lo us 
co lo urs. Yeinl ets o f ca rbo nate c ut seve ra l o f th e rocks exa mined . 

Olivine-bearing Cabbro 

These rocks a re mainl y o f di a basic tex ture, alth o ugh some a re subpo rph yriti c 
due to the presence o f la rge plagi oclase phenoc rys ts. In some rocks th e phenoc rys ts 
show faint zo nin g a nd in o th e rs they a re fo rm ed by mo re th a n o ne plagioc lase . All a re 
re lati vel y un a lte red ; indeed , se ricite a nd similar a lte rati o n produc ts a re a ll but a bsent. 

Clin o pyroxe ne is a lso o nl y sli ghtl y affec ted by a ltera ti o n a nd a mphibo le makes up 
less th a n 10 p e r cent o f th e minera l co ntent. 

Oli vine fo rm s di sc rete c rys ta ls, o bvio us in microsco pic exa min ati o n beca use of 
their hi gher re li e f a nd a ubiquito us reacti o n rim th a t encl oses th e c rys tal s. This rim is 
ge nerall y co mposed o f li ght o li ve co lo ured a mphibo le, a lth o ugh he re a nd the re a emi
o paque reddi sh brown m ineral , p oss ibl y bi o tite, pred o min a tes. 

Apa tite is present in most sec ti o ns exa mined a nd comm o nl y form s in acic ul a r 
c rys tal s. In o ne specimen mo re equidimensio na l c rys tal s seve ral tenth s o f a millimetre 
in size were seen . 

Magnetite is present in a ll o li vine-bearing gabbros exa mined a nd has e ither a rod
like or a ft occulent a ppearance. So me leucoxene is associa ted with th e mag netite , sug
gestin g that , he re as e lsewhere, the o re mine ral s a re tita nium-bearing. 
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Basic Jntrusions, Queen Eliza beth Islands 

Olivine-bearing Diorite 

The oli vine-beari ng diorite is similar to the olivine-bearing gabbros , the mai n 
difference being the com position of the plagioclase. This mineral is most ly unaltered and 
forms a plexus of lath-like crysta ls that penetrates , in step-like fas hi on, the clin opy
roxene grai ns. Both augite and pigeonite are included in the clinopyroxene gro up and 
they show part ia l alteration to dark ye ll owish green amphibole (hornblende) and 
moderate reddish brown biotite. These last-named minerals a lso form a reaction rim 
surrounding subrounded crysta ls of oli vine. Small amounts of quartz and micropeg
matite a re present a nd in many places appear to have partly penetrated plagioclase 
crysta ls, the resul t being that both p lagioclase and quartz have a so mewhat ragged 
a ppea ranee. 

The presence of quartz, micropegmatite, and oli vi ne in the sa me rock is not un
usual. The diabasic rocks of Spitsbergen (Tyrre ll and Sand ford , 1933 , p. 306) conta in 
fresh ol ivine in conjuncti on with considerable micropegmatite but there, as in a ll other 
occurrences, the two minerals are a lways se parated by a reaction rim of mafic mineral s, 
genera ll y amphibole, bi oti te, or se rpentine. 

Chemical Data 

Ten chemica l ana lyses were made in the Rock Analysis Laboratory of the Geolo
gical Survey of Canada (see Table II ). Eight of these (num bers I, 3, 4, 5, 6, 7, 9, I 0) a re 
of typical diabasic gabbros from widely scattered localities in the arch ipelago, from 
Melville Island in the west to Bjorne Peninsula, western Ell esmere Island in the east, 
and from Cornwall Island in the cent ra l part of the region to northern Axel Heiberg 
l sland in the north. The rema in ing two analyses a re from vo lcanic rocks that may have 
formed before the mai n period of igneous activ ity. 

All intrusive rocks ana lyzed a re ga bbro which , as noted ea rli er, is by far the most 
abundan t rock type present in the suite. The description of the specimens analyzed 
fo llows: 

Number 1- Bjorne Peninsula, Ell esmere Island. Col lected from a dyke cutting 
Triassic formatio n, has a diabasic texture. Plagioclase (An62) is slight ly a ltered to 
white mica, and the pyroxene (i ncluding both augite and pigeonite) is partly a ltered to 
amphibole, biot ite, and chl orite . The plagioclase lath s average 0.6 mm in length and 
0. 12 mm in width, a lthough the dimension of the la rgest grai n noted is 2. 7 mm by I. I 
mm. Magnetite forms in eq uidimensional gra ins about 0.3 mm in size. A modal 
ana lysis will be found in Appendix, Table VJ, number 18. 

N umber J- Dumbbell s Dome, E llef Ringnes Tsland . From a dyke cutting the 
Lower Cretaceous Isachsen Formation just north of the piercement structure. Diabasic 
texture is well developed wi th una ltered plagioclase laths (labradorite An53) in ter
grown with augite and pigeonite . The p lagioclase grains are about 0.7 mm by 0. 15 
mm and the pyroxene gra ins a re nearl y equidimensional , the average dimension bei ng 
0.25 mm. In terstitial to these mi nera ls is a fine-grained assemblage of plagioclase, 
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Basic Intrusions , Queen Elizabeth Islands 

q ua rtz, a nd a mphibo le. In this the plagioclase is con siderab ly a ltered to white mica. 
A modal a na lysis of thi s rock will be fo und in Appendix, Table VI, number 17. 

Number 4- Isachsen, .W.T. From a sill exposed at the coast about 4 miles west 
of Isachsen, neither the top nor the bottom was exposed a nd the pos iti on of th e speci
men relative to the margins of the sill is unkn own. The sill intrudes the D eer Bay 
Formation , an assemblage of shales a nd si lty sha les of Lower C retaceous age . The tex
ture is diabasic, plagioclase (labrado rite An 63 ) fo rmin g in laths about 0.6 mm by 0.2 
mm a nd clinopyroxene in groups o f mo re or less equidim ensio na l crysta ls averagi ng 
0 .25 mm . Large plagioclase crystal s, 6 mm by 0.8 mm with poorly developed zo ning 
and superimposed albite twinning form phenocrysts throughout th e ect ion. Both 
pigeonite a nd a ugite are present a nd in p la in li ght are pale pi n k. They are partly a ltered 
to amp hibo le and biotite . Olivine is rel ative ly ab un da nt and is gene ra ll y surrounded by 
a rim of g reen a mphibo le. A modal a na lysis of thi s rock will be found in Appendi x, 
Tab le X, number 3. 

N umber 5- Wolf Fiord , so ut hern Axe l Heiberg Island. Co ll ected from the centre 
of a 6-foot-t hi ck d yke that appea rs to be the feeder of a nearby ftow. The texture is 
diabasic, the plagioclase grai ns being abo ut 0. 7 mm lo ng and 0. 1 mm wide and the 
c linopyroxene g ra ins fo rmin g eq uidimensiona l groups of c rysta ls a bout 0. 3 mm across . 
A lterat io n of clinopyroxene to biotite a nd amphibole has taken place but plagioclase is 
free from a lteratio n . Magnetite fo rm s di c rete grain s scattered throughout the rock and 
a lso irreg ular masses a lo ng gra in bounda ries. A moda l ana lys is of thi s rock will be 
fo und in Appendix, Table VJ , number 9. 

Numher 6- Mount icolay, Cornwa ll Isla nd. From a sill that outcrops o n the 
so uth end o f Mo unt Nico lay. Dia basic in texture with plagioclase (labrado rite An 60) 

crystals about 0.75 mm lo ng and 0.4 mm wide . The texture is much less ' lat h-like' than 
in the specimens described previously. Clinopyroxene gra in , about 0.6 mm in average 
dimension , a re co nsidera bl y a lte red , mainl y to bi o tite a nd amp hi bo le. The fo rmatio n o f 
magnetite is apparentl y cl ose ly connected with the a lteration of c linopyroxene to 
amphibole and biotite a nd it for ms rat her pell et-like masses wit hin these minerals. A 
few large plagioclase crysta ls show faint zo nin g a nd most are partly altered to white 
mica. A moda l a na lys is of thi s rock will be fo und in Appendix , Tab le YI, numbe r 15. 

Number 7- 2.5 mi les so utheast of White M o unta in , Axel Heiberg Island. Col
lected 15 feet above the lower contact of a 60-foot-th ick sill in the shale a nd sa ndsto ne 
units of the Triass ic Blaa Mounta in Format io n. The rock is coa rse g ra ined , th e largest 
p lagioclase phenocryst be ing 4. 8 mm lo ng a nd 1.6 mm wide a lthough the average di 
mensions for the rock as a who le a re 1.4 mm by 0.6 mm. The texture is diabasic wit h 
groups of c lin opyroxene crysta ls up to 2. I mm by 0. 7 mm i ntergrown with the plagio
c lase. Both a ugi te a nd pigeonite are co nsidera bly a lte red to amp hibo le a nd b iotite. A 
few of the large plagioc lase phenocrysts show fa in t zo ning beneath a we ll-deve loped 
a l bite twinning. The plagioclase is a ltered to white mica to the extent of abo ut 5 per 
cent. Magnetite appears to have been fo rmed by rep laceme nt a nd is ge neral ly fou nd 
with amphibole and biotite and a long the boundary between these minerals a nd 
c lin opyroxene. A moda l a na lys is of thi s rock will be fo und in Appendix , Table VJ, 

number 6. 
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N umber 9- southeast Amund Rin gnes Island. Co ll ected from a 4-foot-wide d yke 
th at cuts the L ower Cretaceous Christopher Formation . Th e texture is diabasic and the 
rock is fi ne gra ined , the plagioclase lat hs being about 0.3 mm lo ng a nd 0.08 mm wide. 
C lin opyroxene fo rms crysta ls that ra rel y exceed 0 .2 mm across. A few poorly zo ned 
plagioclase phenocrysts , up to 1.0 mm by 0. 8 mm , a re a lso p resent. Severa l vesicle-like 
structures a re visible in thi s section. Some are filled with am phibo le sur rounded by a 
rim of ca rbo na te followed by a n additi o nal a mphibo le; others have centres of ca rbo n
ate surro unded by a rim of amphibo le. Other more o r less circul a r structures contain 
fine laths of plagioclase, dendritic magnetite, carbonate, a nd patches of a mphibo le. 
These circ ul ar st ructures are about 1. 5 mm in diameter. A modal ana lysis of this rock 
will be fo und in Appendix , Ta ble YI , number 20. 

Number /0- Tingm isut La ke, Melvi ll e Isla nd . Thi s rock is medium gra ined a nd 
has a diabasic texture. Plagioclase la th s average 0.5 mm by 0 . 1 mm but a few la rge, 
zoned phenocrysts are present. These are about 1.4 mm lo ng by 0.3 mm wide. The 
plagioclase is unaltered but th e pyroxene has been extensive ly a ltered to a fi ne-g rai ned 
agglomerat io n of ca rbo nate, chlorite, feldspar, a nd poss ib ly quartz. The o re mineral s 
show widespread a lte ra ti o n to leucoxene, a fact that sugges ts that the principa l o re 
mineral may be titaniferous magnetite. This rock was too a ltered fo r sa ti sfacto ry moda l 
a na lysis. 

Petrology 

Although the term basalt has been app li ed to a ny dark co lo ured extrusive rock 
composed essenti a ll y of plagioclase, pyroxe ne, a nd iro n o res (whose intrusive eq ui
va lent is gabbro), there is n ow a tendency to u se th e two terms to di stingui sh gra in s ize 
rather tha n to imply for m or o rigin . ln as much as most vo lca ni c rocks were at o ne 
time ph ysica ll y connected to their intrusive eq ui va lent s, thi s usage , wh ich avoids gene
tic implicat io ns, seems to o ffer a sa ti sfacto ry descriptive terminol ogy. 

Basa lti c magma may be s li ghtl y oversatura ted , a nd quartz may crysta ll ize o r it 
may be so mewhat undersatura ted resulting in the ap peara nce of o livine. These char
acte ri st ics led K ennedy ( 1933) to postulate that there a re o nl y two fundamental types of 
basaltic mag ma; the th o leiitic o r oversa tura ted group and the oli vine basa lt or under
saturated groups. These two differentiate alo ng different lines a nd have different end 
products. Altho ugh thi s distinction is clear-cut in ma ny places, there a re loca liti es, such 
as the Thulean or North Atl a nti c petrographic provi nce, where th e va ri o us rock types 
seem to ove rl ap. 

Basa lti c rocks of bo th types a re found associa ted with geosy nclinal a reas where 
t hey a ppea r ea rl y in the orogenic cycle a nd are associated with stable or craton ic 
a reas . This latter association has been divided by T yrrell ( 1937, p. 92) into multipl e
ve nt basa lts, shi eld ba sa lts, a nd fl ood basalts, the last term being proposed as a replace
ment for the o lder term platea u-basa lt. Flood basa lts a re world-wide in t heir di stri
bution, e.g., the Columbia River area of the United States, the Deccan a rea of Tndia, 
the K eewena wa n lavas of the Lake Superior region , the Stormberg Javas of South 
Africa, and the North Atl a nti c regio n. Associated with ma ny of these a reas of fl ood 
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Basic Intrusions, Queen Elizabeth Islands 

basalt a re intrusive equi valents that va ry from dyke swarms a nd sill s to mas ive plu
to ns such as the Ka rroo dolerite of South Africa o r the Skaergaard intrusion of Green
land . 

The tholeiite asse mblage of the fl ood basalts is di stingui shed from the o livin e 
basalt association by the presence of pigeonite a nd a quartz-feldspathic grou ndmass. 
Most tholeiites have a higher Si02 conten t a nd lower a2 0 , K 20 , and MgO content 
than is common in the o li vi ne basalt asse mblage. Normative quartz should be present 
in a tho lei ite to the exclusio n of o livine a nd nepheline. Turner and Verhoogen ( 195l , 
p. 183) stated tha t, although sma ll amounts of ol ivine may be present in some tholeiites 
commonl y it is complete ly lack ing in many of the la rgest si ll s. They a lso note that a 
micrographic intergrowth of a lkaline feldspar a nd quartz is typ ica l of tholeiites and 
that a high content of iron ores (up to 10 per cent) may be present, possibly due to a 
high concentration of vo lati les in residual liquids developed late during the crysta lli za 
tion of the magma. 

From the petrographic descriptions a lready given , the mineralogical simi la rity of 
the rocks of the Queen E li zabeth Isla nd s suite a nd the ideal tholeiite are obvious. The 
rocks of this suite co ntain both pigeonite a nd a ugite, a lth ough qua rtz is comm onl y 
present, and intergrowth of quartz and potash feldspar characterize some specimens. 
Magnetite is abu nda nt in some of these rocks and o li vine is present on ly rare ly. 

Differentiation 

The early separatio n of o livine and pyroxene by gravitative sett ling from a crystal
lizing magma of the tholeiite type gives rise to a residual liqu id enriched in silica and 
a lka lis , a nd the FeO/ MgO ratio ri ses notably. The end result may be a very si li ceous 
product in which ferromagnesian minerals are a ll but absent. H owever, the field evi
dence suggests that on ly sma ll amo unts of such material wi ll be produced. 

Nonetheless this may be the o ri gin of the remarkable quartz diorite centre of a 
dyke on M ount ico lay, Cornwall Isla nd , for which the following two modal ana lyses 
were made : 

Plagioclase 
Clinopyroxene augite 

Quartz 
Micropegrnatite 
Arnphibo le 
Biotite 
Magnetite 
Apatite 
Carbonate 
Red iron oxides 
Leucoxene 
Pyrite 

aegerine 

27.8 

40.4 
J0.4 

I .4 
0.4 
0.9 
J.8 
9.0 
2.8 
4.8 

tr 

2 

44.5 
1.0 
9. 7 

25.6 
5. I 
6.8 
0.8 
3.7 
2.0 
0.8 

T hi s mineral compos iti on points strongly to an enri chment in alka li s and silica 
with the for mation of a n intergrowth of quartz a nd potash feldspar, the high percent-
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Petrology 

age of quartz and the presence of a sodic pyroxene being unusual features. Ferro
magnesian minerals are a ll but absent from the first section and a re much less abundant 
in the second than in the normal gabbro from the suite. lt is possible that this is the 
visib le product of differentiation in the source magma but why simi lar rocks are absent 
elsewhere in the suite rema ins unso lved. 

The presence of a highly si li ceous and a lka li-rich rock cou ld also result from the 
assimilation by the gabbro magma of co untry rock. In an earlier paper (Blackadar, 
1956) the aut hor suggested that the graniti c ' red-rock' common ly associated with 
basic sills intrusive into late Precambrian sedimentary rocks near the head of Lake 
Superior, resu lted from the ass imilati on of gra nite by the intruding basic magma. Thi s 
was based on textures seen in the microscopic investigation of these rocks. These 
text ures were however not observed in the sili ceo us phase of the rocks o n Cornwa ll 
Island. The a bsence of these text ures or of a ny other features that might indicate as
similation suggests that the quartz diorite on Cornwal l Island was formed by differ
ent iat ion but the extreme locali zation of the process is still rather surpri sing. 

Although the strata intruded on Cornwall I sland (Upper Triassic) are amongst the 
oldest exposed in the region , Permian rocks in northern Axel Heiberg l sland also con
tain si ll s a nd dykes. As the siliceous phase is absent from these intrusions, its format ion 
cannot be attributed sim p ly to the depth at which the igneous rocks were intruded. 
Similarly large plutons show far less diversity in rock type than sma ll er intrusions and 
the deve lopment of the siliceous phase cannot be attr ibu ted so lely to s low coo ling. 

Less spectacu lar differentiation effects are seen elsewhere. In northern Axel Hei 
berg Island , near Lightfoot Ri ve r, a 60-foot-thick si ll wa sampled at regular intervals 
by N. J. McMillan . The variation in mineral content is shown by Figure 3. Further
more, at the centre of the si ll the plagioclase is more ca lcic and alteration of clino
pyroxene to biotite a nd amphibole is more widespread than at the margin s. Mag netite is 
considerably mo re abundant at the top of the si ll than e lsewhere in it. 

Several thick sill s were examined by B. F. Gleni ster, some in the vicinity of Wolf 
Fio rd on the so utheastern coast of Axel H eiberg Island. The upper and lower contacts 
of the lowermost of the latter si ll s are masked by talus and on ly 260 feet of the assumed 
770 foot t hickness is exposed. A broad band of gab bro occurs at the centre of the ex
posed section with quartz gabbro above and below it , and thi s raises a quest ion. 
Field evidence showed that 150 feet above the lowest exposure, about the centre of the 
gabbro zone, the rock is exceed ingly fine gra ined , which strongly suggests multiple 
intrusion. 

The next sill at this location has an exposed thickness of 330 feet , a quartz gab bro 
zo ne at the cent re with gabbro above and below. The upper contact with overlying 
sandstone is sharp and the igneous rock is free from inclusions. The siliceous phase at 
the centre of thi s pluton suggests some differentiation . 

Forty feet above this sill is a poorly exposed sill about 250 feet thick. In the field , 
variatio ns in gra in size were noted across short distances , which may indicate multiple 
intrus ion, but the co ll ection from this si ll is not sufficiently complete to prove this 
point. 
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Basic Intrusions , Queen Elizabeth Islands 

Above thi s is a sill 200 feet thick. Specimens were taken at 5-foot interva ls fr o m 
the lower contact to a point 50 feet above it ; thereafter at interval s of 10 feet. Lith o
logical phases are shown in Figure 3 and the results of 26 modal analyses are pl otted. 
The most remarkable feature is the si li ceous rock between 170 a nd 190 feet above the 
lower contact, where quartz and micropegmatite comprise about 30 per cent of the 
total minera l content. Above 190 feet quartz a nd micropegma tite once more beco me 
negligible. 

The one large and two small layers o f quartz gabbro in the lower part of the sill 
a nd the highly siliceous quart z gabbro (micropegmatite) nea r th e top, all suggest that 
some differentiation occurred but that more tha n o ne intrusion may be present. 

A final example of differentiati o n in the larger intrusions of the Queen Elizabeth 
Islands is prov ided by a sill west o f l sachsen which was sa mpled at JO-foot interva ls. 
The mod a l analyses for thi s suite are given in Appendix. Table XlT. The predominant 
textu re is diabasic , but numbers 7 a nd 8 are coarse g rained. porphyrytic, and contain 
an unusuall y high percentage of micropegmatite. 

In genera l, therefore, it can be sa id with so me assu rance that in the larger bod ies 
coo ling wa slow enough to permit differentiation and that this general ly resulted in the 
deve lopment of a quartz gab bro or quartz diorite . 

Figures 4, 5 and 6 illustrate the chemical va ri at io n in basic rocks of the Queen 
E li za beth Is lands igneous suite. 

Th e trends shown in Figure 4 are similar to those that Walker and Poldervaart 
( 1949) considered no rm a l for differentiation in a basaltic magma, i.e. , an enrichment in 
iron as differentiation progressed. This is opposed to the classic views of Bowe n who 
supported the concept of enrichment in a lkali s and silica . 

Jn o rder to compare the differentiation trend in the bas ic rocks of the Queen 
Eli zabeth Isla nds with those of other simil a r suites , Figure 6 was prepared using data 
presented by Walker and Poldervaart ( 1949) and eight results from the present stud y. 
It wi ll be seen from th is diagram that differentiation in the Queen E li zabeth l slands 
suite led to enrichment in iron a lthough no t to the same extent as in the Skaergaard 
intrusion and slightly more tha n is characteristic of differentiation in the Hawaiian 
lavas. The trend is mo re like that in the Palaeozoic quart z dolerite (diabase) a nd tho
leiites of Scotland and north England. 

Because so me publi shed ana lyses include water, carbon dioxide, a nd other vo la
tiles and in others these ox ides are not di stin gu ished, it is often difficult to compare 
a nal yses. This difficulty ca n be ove rcome in some degree by calculating Niggli numbers 
( Barth , 1952) and in Ta ble IV the Niggli numbers are presented for certain basic rocks. 

The most outstanding feature of the Queen Eli za beth Islands basic rocks would 
appear to be their highe r content of ti , alk , and p, and their lower co ntent of c and mg 
than that of the other rocks cited , despite the fact that these rocks are petrograph ica ll y 
similar. The sa me variations can of course be seen by direct comparison of the ox ide 
percentages for the same a nal yses (see Tab le l 11) . 
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Basic Intrusions, Queen Elizabeth Islands 

Turekian and Kulp (1956) noted three facts rega rding the distribution of stron
tium in basa ltic rocks:( !) the variation in strontium va lues in a single igneous suite is 
sma ll , (2) the mean of the strontium co ntent in one suite may differ markedl y from that 
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in a nother, a nd (3) differences in the strontium content from place to place suggest that 
some bodies of basaltic rock have suffered magnetic differenti at ion, whereas others 
have no t. 

Queen Elizabeth Islands intrusives suite . 

Skoergaard suite . ... 

LEGEND 

.o 

. . . . 0 

Late Palaeozoic lho/eiiles suites, northern 
England and Scotland . . 

Hawaiian lavas suite . 

FIGURE 6. Differen ti ation trend s of basic igneous su ites. 
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Basic Intrusions, Queen E lizabeth Islands 

Table III 

Ch e mical Ana/:yses of Basic Rocks from Differ ent Parts of the Wo rlrl 

2 3 

Si02 48.58 47.0 52.5 
Al,O,. 13.38 15.1 15.4 
Fe,O,. 4.83 3.7 1.2 
FeO 10.62 8.1 9.3 
Cao 8.48 10.9 10.3 
MgO 4.7 1 7.9 7. 1 

a,o 2.68 2.7 2.1 
K,O 0.94 1.0 0. 8 
.H ,O + 0.83 
H,O - 0.88 
TiO, 3.06 3.0 1.0 
P20 ., 0 .4 1 0. 2 0. 1 
MnO 0.2 1 0.2 0.2 
co, 1.82 

I average 8 diabasic ga bbros, Queen Eliza beth Isla nds 
2 average o livi ne basa lt (Nocko lds , 1954) 
3 average of 43 K arroo do le rit es ( Wa lk er a nd Po ldervaa rt, 1949) 
4 norm a l th o le iit e (N ockolds, 1954) 
5 ave rage Spitsbe rge n di a base (Tyr rell and Sa ndford , 1933) 

Table IV 

4 

5 1.3 
14. 2 
2.9 
9. 1 

10.5 
6.4 
2.3 
0.9 

2.0 
0.2 
0.2 

N iggli Nu 111bers for A na/yses in Table II I 

2 3 4 

a l 20 20 22 20 
fm 48 47 46 46 
c 24 26 26 27 
a lk 8 7 6 7 
si 125 106 127 123 
ti 6 5 2 4 
p .4 . 13 .07 . 13 
k . 18 . 19 .21 .2 1 
mg .37 .55 .54 .49 

J average 8 diabas ic ga bbros, Q ueen Eli zabet h Islands 
2 average oliv ine basa lt ( ocko lds, 1954) 
3 ave rage of 43 Ka rroo do lerit es (Walke r a nd Polde rvaa rt , 1949) 
4 no rm a l th o lei ite (Nocko lds, 1954) 
5 average Spitsbergen di a base (Ty rre ll and Sa ndford , 1933) 
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T he Thulean Province 

The fol lowing data are se lected fro111 Turekian a nd Kulp to illustrate the second 
point: 

Oceanic Is land s 
Average Hawaiian lavas 
Atlantic Islands 

Jn dia 
Mesozoic (i ncluding Deccan) 

Africa 

Sr in pp111 

594 
730 

198 

Ka rroo basalts 491 

North America 
Easte rn U.S. Triass ic 129 
Pacific orthwest tholeiitic basalts 299 
Middlewestern and Canad ian Precambrian 369 
Great Brita in (Iri sh-Scotti sh Tertiary P rov ince) 427 

Th e average stronti um content of the Queen Elizabeth Islands basic rock s (ex
cluding the two a nal yses fro m vo lcanic rocks) is 381 ppm. 

The Thulean Province 

The petrograp hi c province known as the Brito-Arc tic, Thulea n, o r Nort h Atlantic 
is characte ri zed by extrusive and intrusi ve basic rocks, a nd extend s from northeast 
Ire land , northwest Scotland , and the Hebrides northwest past the Fae roe Islands, Ice
land , and Ja n Mayen Island to central Greenland (Fig. 7). Spitsbergen a nd Franz 
Josef Land are also included. 

The proximity of the northwestern limits of this province to the a rea covered by 

the igneous suite here discussed, which 111ay be ter111ed th e Queen Eli za beth Jsla nd s 
petrographic prov ince, suggests that the two ma y be parts of a s ingle vast area of con
sa ng uine rock s. 

The rocks of the Thu lean province va ry from the t rachyandesites, trach ytes, and 
a lkaline oli vi ne basalts found in Jan Maye n Jsland a nd elsewhere , asse111b lages typica l 
of ocea n basins, to the tholeiitic assem blage found at the southern end of the prov ince 
and in Greenland , where so me si ll s and dykes appear to have this composition. 

A lthough most of the Thu lean igneous rocks were intrud ed in Tertiary times , the 
early Cretaceous diabases and basalts o n Spitsbergen are thought to ma rk the first of 
the activity that later beca111e so widespread. The age of diabase intru io ns in Spits
bergen is however in so111e doubt. T yrrell a nd Sandford ( 1933) considered them to be of 
late Jurassic or ea rl y Cretaceous age whe reas Orvin , as quoted in Gee , el al. ( 1953), 
conside red them to be la te Cretaceous o r Pa laeoce ne and equated them with the Lara
rnide orogeny. 
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The Thulean Province 

There are ma rked similarities in the igneo us hi sto ry of Greenland a nd Scotland 
d uring this peri od. Tyrrell ( 1949) indicated tha t the general seq uence in the Scoto-lrish 
region numbered from the o ldest up, was as fo llows: 

3, regi onal- dyke swa rms, mainl y basa lt 
2, loca l - ring dykes, s ill s, a nd dykes , m ain ly tholeiitic 
J, regio na l- ma inly ft ood basa lts. 

H e noted that a similar seq uence is discernible in Greenland where a wide range of 
rock types is present. In east Green la nd the fin a l phase is characteri zed by a great dyke 
swa rm , the K a nge rdlugss ua k Swarm. This swa rm extend s some 600 kilometres a nd 
compri ses diabase dykes intruded fo r the most part into a Terti a ry basa lt succession. 
In the first 350 kil o metres north from Kap Wa ndel, there a re a bout JOO dykes per mile 
but from Nansen Fiord north to Kap Da lton the number decreases to onl y 10 or 20. In 
addition to basaltic rocks, the second or loca l phase in east Greenla nd is accompanied 
by gabbro and ferro-gabbro pluto ni c intrusions of which the Skaergaard Complex is 
probably the best known. 

The end of Tertiary igneo us acti vi ty in so utheast Greenland was marked by the 
emplacemen t ofsyen ite, nepheline syenite, and a lkali -g ranite, which cut the th ird phase 
dyke swa rms. 

The distribution of the Thul ea n a nd Queen Elizabeth Isla nd s sui tes, as shown in 
Figure 7, makes it tempting to consider that the two are related. The igneous acti vity in 
the Canadian a rctic however occurred befo re the main activity in the Thu lean province. 
The yo ungest rocks in the Canadian arctic intruded by sill s of basic rock a re those of 
the upper Kanguk Formation (Upper Cretaceous) although as noted ea rli er some 
dykes may have been emplaced during or after Tertiary fo lding. The Thulean suite o n 
the o ther hand , is primarily of Tertiary age. In east Greenla nd T yrrell ( 1949) noted that 
the eruption of plateau basa lts began in Upper Cretaceous (Seno nia n) time but that the 
highest beds are of Middle Eocene age. 

The fo rm of the intrusio ns in the Canadian suite sugges ts that they are compa rab le 
to those of pha se 2 or the loca l phase of the Thu lean su ite . The re a re no dyke swarms 
in the Queen Elizabeth l s lands compara ble to those of Scot land o r east Greenland but 
rather the intrusions resemble those of west Greenland , where Dreaver and Game 
( 1949, p. 19) a nd oe- ygaard ( 1942) repo rted the absence of dyke swarms. 

There are chemica l simil arities between the rocks of the Thu lea n a nd Queen E li za
beth Isla nd s igneous suites. In Tabl e V ana lyses from both suites ca n be compa red. 
The most notable difference between the analyses of Green la ndic and Canadian rocks 
seems to be the much higher FeO a nd combined FeO and Fe20 3 content of the latte r, 
a feature reftecting the unusua ll y la rge percentage of magnetite present (see Appendi x, 
Tables V I-XII). The average a na lyses for Spitsbergen dia base and the rocks of the 
Queen Elizabeth l sla nd s a ppea r to be very similar; both are high in combined iron 
ox ides a nd low in MgO and CaO. 

Tn summa ry, it is poss ible that igneous activity in o rth Atlantic polar regio ns 
commenced in Lower o r Upper Cretaceo us t ime on the margin s of the petrographic 
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Basic Jntrusions, Queen E lizabeth Islands 

p rovince . This was marked by the empl acement of dykes and sill s, primari ly of tho
Jeiit ic compositi on, on Spitsbergen a nd the Queen E li zabeth Jsla nds. The ma in deve l
o pment of this igneous activit y occurred in Tertiary times and saw vast outpo urings of 
ba sa ltic fl ows between Scotland a nd central Greenl a nd. Jn the Queen Elizabeth l s
Jands this phase is represented o nl y by a few dykes emplaced during or after a Tertia ry 
orogeny that affected the easte rn Sverdrup basin and large parts of no rthern E ll esmere 
I s la nd . In the Queen Eli za beth Tslands the onl y ev idence fo r related ext rusive activity 
is in western Axel H eiberg Isla nd , where a success io n of basa lts and agg lomerates 20 to 
9 IO feet thi ck outcrops alo ng the sho res of Strand Fiord. 

The re lations hips between the igneous suites of the Queen E li zabeth Islands and 
the Thu lean province and the vo lcanic rock s of easte rn Baffi n Isla nd a re un known. 
Geogra phical proximity has led to speculation that th e vo lca ni c rocks on Baffin I sla nd , 
comprising more tha n 2,500 feet of fl at- lying basa lt fl ows unde rl ain by crossbedded 
agglomerate bands a nd t uffs that o utcrop between Cape D ye r a nd Padloping Island , 
are contempora neous with simila r rocks in west Green la nd. Alth ough thi s rema ins to 
be proved , the Baffi n l sla nd rocks a re m o re li ke t he Thul ean suite tha n is the Queen 
E li za beth l s la nds suite. 

Table V 

Chemical Analyses of B asic Roe/i s fro1r1 Arctic R egions 

2 3 4 5 6 

---

SiO, 48.64 52 . 14 49.77 48.46 49 .9 1 49.2 
Al20 a 12. 62 12. 18 13.04 .13.73 14.40 14.4 
Fe20 a 4.34 2.47 2. 74 2.42 2.10 3.4 
FeO 7.34 7.01 12.53 11 . 11 I 1.5 7 10. 1 
Cao 11.85 9. 23 8.74 8.35 8.88 9.4 
MgO 7.33 5. 17 4 .5 1 6. 13 4. 10 5.4 
Na ,O 1.85 2.24 2.68 2.85 2.65 2.0 
K,O 0. 3 1 1.08 0.88 1.2 1 1.06 1.0 
H,O + 1.05 1.42 0.36 1.46 1.07 1.6 
H,0 - 2.25 1. 13 0 .49 0.97 0.42 
TiO, 2.20 2.26 3.37 2.45 2.92 2.9 
P20 ; O. J8 0.33 0. 52 0. 35 0 .32 0.2 
MnO 0. 12 0. 11 0.24 0. 17 0.22 0.4 
co, 2.77 0.05 0.08 0.07 
s 0.03 0.06 0.07 

I Backlund , H. G. a nd Ma lm qvi st , D. ( 1934, p.46) Nort heast Greenla nd 
2 Mun ck, So le ( 1945, p. 24) West Greenland 
3 B 83c- this study Ellef Rin gnes I land 
-l Ml 137 a- this stud y Cornwall Is la nd 
5 Mm 63 a 2- thi s stud y Axe l Heibe rg Islan d 
6 T yrre ll , G W. and Sandfo rd , K. S. ( 1933, p. 312) Spitsbcrgcn 
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The Volcanic Rocks 

The Volcanic Rocks 

Volca nic rocks are not abundanl in the Queen Eli za beth Islands , a nd are co nfined 
ma inly to Axe l Heiberg Isla nd . Souther conside rs the Strand Fiord vo lcan ic rocks to be 
related to nea rby intrusive rocks a nd, a lth o ugh th e ev ide nce at present is less satisfac
tory, a similar rel a tion hi p may be ass umed fo r the basa lt Aows a nd pyroclastic rocks 
that outcro p at Bunde Fi o rd . 

Qui te different however, are th e a mygda lo ida l a nd pyroc las ti c rocks th a t o utcro p 
8 mile west of the mo uth of Lightfoot River, in no rthern Axel Heiberg Isla nd . These 
appear interbedded with Permian strata a nd thus represent a much ea rli er period of 
igneous acti vity. A similar se ri es of rocks o utcrops o n the no rth coast o f Axe l Heiberg 
Jsla nd where Th o rstein sso n (pers. co m.) noted vo lca ni c rocks a bove Permian stra ta a nd 
ap parent ly ove rl a in by Triassic rocks. The presence o f Permia n vo lca ni c rocks in thi s 
area was first noted by Schei (see Bugge, 1910). 

Extensive vo lcanic depos its have been obse rved on northern E ll esmere Isla nd 
o pposite Axel Heiberg Island (Tho rstein sson, pe rs. com.) , where Pennsylvan ian strata 
a re ove rl a in by basa lti c Aows a nd pyroclastic rocks. Christie ( 1957) has a lso mapped 
seve ra l vo lcanic fo rmat io ns o n no rthern Ell esmere Isla nd that are pre-Carboniferous 
a nd p robab ly of Middle Ordovician age or earli er. Similar rocks a re fo un d o n nort hern 
Axel Heiberg I la nd west of Cape Stallworth y. 

Thus it ca n be stated with o ut hes ita ti on that seve ra l peri ods of vo lcanic acti vity 
preceded the Cretaceous-Tertiary period of ig neo us act ivity in the Queen E li zabeth 
Islands. This ea rlier activi ty was apparentl y confi ned to the no rtheaste rn part of the 
a rchipelago a nd no ev idence of vo lcani c acti vity is to be fo und in the Pa laeozo ic or 
Mesozoic success io n elsewhere in t he a rc tic isla nds. 

The p resence o f blocks of vo lca ni c rock in some o f th e gy psum piercement d o mes 
is read il y acco unted for by these earli er peri ods o f vo lca nic acti vity a nd indeed the pres
ence o f such fragment in the Ma ll och Do me o n Ellef Rin gnes Is la nd suggests that 
these earlier periods o f vo lca ni sm we re mo re widespread than the surface ou tcro p 
pattern wo uld indicate . 
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Table VI 

Modal A na/yses of Gabb1-oic R ocks fr ont Queen Eliz ab eth I stands 

" i3 
~ ~ ~ -3 3 ~ 

CJ ~ N 0 ~ n) ~ ~ ~~ 
0 0. c: ..c ~ :::::: 0 L:: r-1... c: 

ro c ~ ro ~ o '"" = -;: u: 
c::: u Cl ~ .;;: ci5 ;z 0 u ~~ 0 
·en 0 ro el} 0. I - ~ ~ 0 0 ~ --< 

-------------- ---- --- - -------------------
1 49.7 30.2 7.9 12.2 55 
2 37 .8 0.6 0.7 12.5 40.0 58 
3 49.2 27 .2 7.2 16.4 54 
4 57.2 28.9 5.6 7.8 tr 60 
5 52.1 32 .1 5.9 9.9 58 
6 5 1.9 17.0 7.0 5.8 12.4 5.7 0.2 56 
7 34. 7 14.3 2. 7 5.5 4.0 20.3 0.5 0.3 17.6 51 
8 47 .2 24.4 1.8 9. 1 4.4 13.1 tr 50 
9 48.7 31.1 0.3 13. I 4.9 0.7 0. 1 1. 0 

10 23 .3 2.0 3.6 11.2 49. 1 0.5 
I I 53 .6 11.2 7.1 6.1 9.6 11 .7 0.2 
12 54.8 23.3 0. 7 9.3 8.3 3. 1 0.5 
13 50.2 26.6 2.0 8.5 4.6 7.5 0.5 
14 55.7 18.7 I. I 10.9 7.5 5.0 0.9 
15 50.0 25 . 7 0.4 5.8 9.8 8.2 1.0 
16 30.2 19.5 tr 10.7 9.4 tr tr 
17 52 .1 30.7 0.7 12.6 0.5 0.3 1. 2 
18 50.4 12.7 0.2 12.7 9.0 4.8 0.9 
19 37.8 28.4 8.3 1.9 
20 51.5 23 .0 14.7 6.9 
2 1 30.0 20.8 19.6 2.8 
22 46.3 3.4 4.6 12.3 26.2 
23 11.8 0.3 4. 1 32.1 
24 5 1. 9 17.8 0.4 16.3 12.4 0. 1 

0.3 

0.4 
0 .1 
0.9 

0.5 

1.7 
0. 1 

3.6 

1.6 
0.1 

3. 7 

0.9 
20.4 

10.2 

30. 1 

5.3 
23.6 

26.7 
5.5 

29.2 

56 
62 
69 
52 
59 
60 
59 

62 
59 
58 
50 
55 
50 
50 

Location of specimens 
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I centre of dyke , western Axe l Heiberg Is land 
2 sill, upper co nt act , Strand F io rd , Axel He ibe rg Island 
3 sill , centre, Strand Fi ord, Axe l He iberg Is land 
4 d yke, Strand F iord, Axe l Heiberg Island 
5 sill, Strand F iord, Axe l Heiberg Is land 
6 15 feet a bove lower contact , s ill, Lightfoot R., Axel He iberg Island 
7 30 feet above lower co nt ac t , s il l, Lightfoot R., Axe l He ibe rg Is la nd 
8 near upper con tact, sill , Ligh tfoot R., Axe l He iberg Is land 
9 centre of dyke, Wolf F iord, southern Axel Heiberg Is land 

10 300 feet above lowest expos ure, second lowest sill , Wolf Fiord 
11 nea r co ntact , 300-foot-thick dyke, Mount Nico lay, Co rn wa ll Is land 
12 nea r contact, d yke, Mount Nicolay 
13 wit h dyke, Mount Nicolay 
14 nea r contact, dyke, Mount ico lay 
15 sill , near south e nd of Mount Nico lay 
16 dyke, Bl ind F iord , Elles mere Is land 
17 dyke, nea r D u m bbel ls Dome, Ellef Ringnes Island 
18 dy ke, Bjorne Pe ninsula , Ellesmere Island 
19 20-foot-wide dyke , so utheas t Amund R ingnes Island 
20 4- foot -wide dyke, so ut heast A mu nd Ri ng nes Is la nd 
21 basic p luton, dome, north Amund Ringnes Island 
22 40-foot-thick p luto n, under lain by gypsum, Amund Rin gnes ls lanJ 
23 basic p luto n, Am und Ringnes Island 
24 bas ic pl uto n in tru sive into gyps um , Amund Rin gnes Island 
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Table V II 

Modal Analyses fro m a 210-foot -thick Gab bro S ill, Wolf Fiord 
Axel H eiberg I sland 

-i-
• ~ Q) 

() .D c: 
.2 Q) v 

~~ ~ I 2 ~ -6 ~ ~ ~~ c: 

_ _ 1_'.:::;,_~_1 __ 1£ xi~ J11; ~ ~ u , ~ 
I 52.4 34.2 6.9 1 2.0 tr 4.5 1 - I 50 I 

5 
10 
15 
20 
40 
50 
60 
80 

120 
130 
140 
150 
160 
180 
190 
200 
2 10 

2 35.0 32.0 6 I 14.6 2.7 0. 1 9.4 53 
3 41.7 36.6 4.9 7. 1 3.8 ~ I I 5.8 1 50 
4 10.6 23 .9 4.7 28 .2 1.0 3 1.6 
5 31.2 29.2 3.5 11.4 6.3 0.2 18. 1 50 
6 29.4 31.6 0.1 I 4.0 7.7 1.9 0.2 1.6 2.34 50 
7 44.0 32.7 0.4 5.8 2.3 11 . 7 0. 1 2.9 50 
8 52.J 35.5 1. 2 3.4 0.8 6.8 0.1 0. 1 I 62 
9 39.9 3 1. 1 0 . 1 5.3 6.7 5.0 0.2 0.2 J 1.5 64 

I 0 38.5 35.2 4.6 1 4.0 4 .5 0.3 0. I 12. 7 70 
11 45.5 32.8 - I 3.8 7.8 1. 2 0.3 - I 8. 5 60 
12 42.4 31.6 0.1 5.5 10.8 2.1 0.3 - 7.2 63 
13 13.8 25. 1 1.9 3.4 1.2 6.7 0.7 ~4 5.5 4 1. 3 63 
14 10.8 31.8 0.1 4.2 16.4 2.0 0.9 1.7 32.1 
15 46. 1 25. [ 5.8 1 6.9 2.8 8.0 0.5 4.8 64 
16 41.5 29.8 5.2 4.8 6.0 3.5 0.5 8.7 62 
17 27.4 28 .5 0.8 6.7 6.7 5.3 0.3 0.1 24.2 59 
18 46.5 37.3 0.7 8.0 J. 9 3.7 O. l 0.2 1.4 58 

l'belowtop 

top inch 
of si ll :: :: : :: : ~] I : : : : : : = I : : :: 

- ----
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Table VIII 

Modal Analyses of Specimens of Q uartz Gab bro and Quartz 
Diorite from Queen Eliz abeth I slands 

0 3 I 
c 

"' "' "' >< E ~ E c "' 0 Oil -~ 0 "' .... 
"' .2 u >. "' .n E 

0. t 0. 03 ·- E E c 
0 0 0 c -g_ ·;::: 0 1:: "Oii c "' -~ Oil 0 "' 

0 -e ~ 
"' & "' E 0. 6 "' c:: 0 2 2 <l'. i:ii <l'. u ~ 

c 
<l'. 

~ 

I 45 .8 3.8 12.8 Jl.3 5.7 19. 1 - 1.4 - - - 52 
2 40.J 23.8 7.0 5.4 J 1.3 7.2 1.7 3.2 - - - 53 
3 20.4 10.3 22.6 - 4.2 16.1 5.5 o.3 - I o.4 19.5 58 
4 39.2 12.5 5.3 13.4 8. J 17.9 2. 1 1. 5 - I - - 59 
5 44.2 19.6 6.7 20.0 5.2 3.2 - 1.0 - - I - 70 
6 53.7 22 .6 J.2 11.0 7.8 3.4 tr 0.3 - - - 68 
7 37.2 20. 1 6.9 20.7 6.2 3.9 3.4 0.8 - - - 53 
8 29 .4 11.5 8.9 6.5 7.2 25. 1 - 1.7 0.7 - 8.9 59 

"' ---==========\=-cl=-
·c 9 27.8 _ 40.4 10.4 0.9 1.4 0.4 1.8 _ 9.0 I 7.6 43 6 10 30.3 - 17.7 - 12.3 - - - - 0.7 38.2 49 
~ 11 15.3 - 5.8 24. J 6.0 34.9 - 2. 1 - -1 11.7 -
- 12 30.6 4.2 28. 6 - 3.0 28.5 0. 1 1.2 - 3.3 0.4 -
§ 13 38. 1 23 .0 4.9 20.9 7.6 3.6 - 1.7 - - - 30 
Cl 
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I centre of 300-foot- th ick dyke , Mount N icol ay, Cornwa ll Is la nd 
2 100-foo t-thi ck s ill , wes t of Li ghtfoot Ri ve r , Axel He iberg Is la nd 
3 si ll , nort he rn Axel He ibe rg Is la nd 
4 dy ke , so uthern Co rnwa ll Is land 
5 s il l, west of Isachsen 
6 s il l, wes t of Isac hsen 
7 si ll , wes t of Isac hsen 
8 JOO feet above lowest expos ure, s ill , Wo lf Fiord , A xe l H e iberg Is land 
9 dyke, eas t of sill , Mount Nicolay, Co rnwall Islan d 

10 sill , Strand Fiord, A xe l Heiberg Is la nd 
11 200 fee t a bove lowest exposu re, W o lf Fiord , Axel Heibe rg Island 
12 170 fee t above base 2 10-foot- thi ck sill , Wo lf Fi o rd 
13 s ill . west of Isachse n 



Table IX 
Modal A nalyses of D ior ite S pecim.ens from Various 

L ocalities in the Queen E lizabeth Islands 

<l) 
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U·-
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-------- --------- ---------------.- --
I 38.8 2.2 12.5 7.3 0.7 12.6 1.4 24.1 43 
2 42 . l J 5.2 19.3 14.4 0.2 8.7 44 
3 62.4 7.3 1.9 4.3 23.2 0.4 0.2 43 
4 57.4 24.5 4. 7 5.3 7.1 0.9 0.1 41 
5 45. 1 32.9 14.8 5.3 1.2 46 
6 19.8 27 . 1 8.5 I 1.6 17.8 0.5 J. I 1.7 tr IJ.6 49 

dome, northeas tern Amund Ringnes Island 
2 dome, northeastern Amund Ri ngnes Island 
3 75-foot-thick sill, White Mountain, Axe l Heiberg Isla nd 
4 near lower co ntact , 60-foot-thick sill, Lightfoot River , Axel Heiberg Island 
5 dyke cu tting a 200-foot-thick s ill , Axel Heiberg Island 
6 sill , Wolf Fiord , Axe l Heiberg Island 

Table x 
Modal Analyses of Olivine-b earing Gabbro from 

Queen E lizabeth I stands 

<l) 
c: 
<l) 

1A >< 
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<l) 
>. 0 0 "' ~ '- "' u Q) .D 

8 2 o:-
0. ~ 

Q.) 

8 "O "' 0 c: c: ..c: 
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j 56.8 31.6 3.0 4.9 0.6 2.8 0.3 52 
2 50.3 30.3 0 .9 9.3 1.4 6.9 0. 8 62 
3 55.4 29.8 2.5 7. 1 3. 1 0. 7 0.2 0.9 63 
4 55.2 28. 2 3. 1 6.7 1.8 3.0 1.4 0.6 54 
5 48.8 27.5 6.8 9.4 J.2 3.9 1.4 53 
6 58.5 28 .9 2.6 6.4 1.0 1.2 0.6 0.3 55 
7 61.5 28.6 5.6 1.9 0.9 1.3 60 
8 43.8 32.7 0.6 6. 1 0.6 6. 1 7. 1 0. 1 2. 8 50 
9 50.2 34.7 0.8 5.3 0.7 2.0 3.7 0.1 0.9 1.5 62 

10 45.4 38.4 0.7 3.8 1. 2 2.2 3.3 0 .7 0 .2 4 .0 64 
11 49.2 37 .6 0 .1 4.0 1.4 3.4 1. 6 0. 1 0 .1 56 
12 47. 1 36.7 0.2 5.0 2.4 3.6 3.6 70 
13 49.2 36.7 7.7 0.2 3.8 2.3 52 

1-6 sill s north and west of Isachsen 
7 sill , Strand Fiord, Axel Heiberg Island 
8 30 feet above base of 210-foot-thick s ill , Wo lf Fiord , Axe l Heiberg Is land 
9 70 feet above base of 210-foot-thick sill 

10 90 feet above base of 2 10-foot-th ick sill 
11 100 feet above base of 210-foot-t hick sill 
12 11 0 feet above base of 2 10-foot-thick sill 
13 sill , west of Jsac hsen 
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Table XI 

M oded Analyses of Olivine-b earing Diorite from 
Queen E liz abeth Islands 
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