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Fr on tisp iece 

The isla n d on the left is H alifax slri~fr :Ind 
the one on the right is diabase of t h e Grea.t D yke 
of Nova Scotia. Contact ro c ks have bee n removed 
by weathering and active tra n sp or t. P hoto tak en 
from West Ironbound Island, lo o king west. 
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ABSTRACT 

over 170 miles long and up to 600 feet wide, cu ts 

P a 1 e o z o i c r o c k s i n s out h w e s t er n N ov a S c o t i a . 

T h e m a i n m i n e r a 1 s a r e 1 a br a d o r i t e , p yr o x e n e , 

quartz: alkali-feldspar and ac c ess ory magnetite , 

ilmenite, biotite and amphibole . T he con t ac ts 

show a chilled margin agai nst re la ti vely 

unmetamorphosed country r ock . C hemical analyses 

indicate that the rock is deri ved fr om a t hole iitic 

magma slightly deficient in fe r r o-magnes i an 

constituents. 

Indications are that the dyke was i ntru ded 

in the late Triassic into a tensi on fi ssure . P o tassi um -

argon date of the chilled margin o f the dyke indi cates 

194 m. y. 

The dyke is correlated with the N or th M oun tai n 

basalts of the Acadian Triassic basi n on the bas i s o f 

age, lithology and chemistry . 
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CHAPTER 1 

INTRODUCTION 

1.1 General St atement 

T he s cope of the investigation is a st u dy of the 

"Gr eat Dyke o f N ova Sc oti a" and of adjacent country 

ro c ks which might yield information c onc er nin g thi s 

i n trusive feature (fig . l) . 

The kn o wn outc rop of this dyke extends in a 

s o uthwester ly dire ct i on across the m ai n la n d o f N ova 

. Sc o t i a, fr o m West Ir onboun d Island, a small island 

o ff the c o a st of No va , Scotia n ear t he mouth of the 

L a H a v e Ri ver, (lat i tu de 44° 1 4 1 N, lo n gtitude 66 °3 9 1 W, 

a p prox . ). From outc rop i n dication , the dyke exceeds 

75 m ile s i n length ; t h e width o f the dyke varies from 

200 t o 6 00 feet . Generall y the dyke dips ste epl y to 

the s o uth e as t. 

T he relief in this area is not p r onounce d , and 

in ge ne r al, t h e land is l o w an d ro lli ng. E levation s 

range fr o m se a level to approximately 350 feet. 

Glacial feat u res are common and form much of 

the top o graphy o f the area. F eature s incl u de glacial 

pavemen ts, r och es moutonnees, boulder fields, erratics, 



4,t,• 

/VEW BRtrN.SWIC/1 

/; 

., 

~c,-o'"tJ 

,,, ,,,, ,,, 
,,, ,,; 

NOVA 

r,10"" 
5cof1" ,_ 

1,4-• 

fig . 1 

LOCATION MAP 

, .. 

,, 
scale 1 "' 42 mi 

0 

'". 

s· 

~A• 

4t 

JU. 



3 

dru ml ins , eskers, and outwash plains. The area has 

mixed vegetation with evergreens predominating. 

T here are also extensive areas of swamp. 

1. 2 Mea ns o f acce ss 

T he prov incial highway , number three, from 

H alifax to Yarmo u th , and the Canadian National 

Rai lway line run adjacent t o the dyke and frequently 

cr o ss i t especially in the northwest part o f the area. 

A numbe r of sec on dary roads and logging 

t r a.i 1 s r u n in 1 and at right an g 1 e s from the main 

highway a nd permit access at intervals along the 

dyke. 

Most rivers in the area run between South and 

Sou. t h - so u th east an d c r o s s the dyke; they may be u s .e d 

f o r access whe re n o r o ads o r trails exist. In most 

cases, appr o ach was made by sec on dary roads and on 

foot. I n on ly one case was a traverse of mo·re than 

a few miles necessary, this was in the Pubnico Lake 

area .. where acce ss was difficult . 

I n the case of the off-shore islands, namely 

Sambr o , West Ironbound, and LaHave, a boat was 

chartered fr om the local fishermen. Access to 

s m a 11 e r n e a r - s h o r e i s 1 a n d s w a s b y m e a n· s o f a r u b b er 

raft. 
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O . £.L. . o/•n-''" · 



5 

1. 3 Geol o gi cal S ettin g 

T he dyke cuts three r oc k fo·rmati on s. The 

olde st formation is the G ol denvi ll e, the lowest 

d i vi s ion o f the M egum a Gr oup which is po ssibly 

L o w er Or dovician in age. This f o rmati on is composed 

largely o f fine"'to med i um -grained , thickly-bedded, 

gr ey, bi o tite q u artzi te s. Cong lome rate, q u artzite , 

greywa c ke , mica s chi st and argi ll ite are present in 

min o r amounts, (fig. 2). 

C o n f o r m a b 1 y o v e-r 1 y i n g t h e G o 1 d e n v i 11 e a r e 

co ars e -gra ine d, well-be dded, grey, sta urol ite-

andalusite s chists . There are als o minor amo u nts of 

c o rderite- g a r net-m ica sc h ists and bi o tite q u artzite . 

T he s e schists mark t h e divisi on between the Goldenville 

and H alifax f o·rmation s b u t a re assigned t o the Hali fax . 

The upper part of the H al ifax consists o f well -

bedded grey s la tes interbedded with .lighter and 

d a r k e r b a n d s a n d m i n o· r a r g i 11 i t e . 

The y o unge st formation o f the area is an 

i gne ou s , me di um -grai n ed, grey, biotite granite 

which is loc ally porphyritic or gneissic; there are 

al s o mino r amount s o f musc o vite-biotite granite and 

p egm atite . T hi s i nt rusion is o f Devonian age. 

T he dyke i t se l f is Post-Devonian and th u s the 

you n gest r oc k in t h e area. It is a fi n e-t o coarse-
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grain e d , grey t o al most b lac k o,r d ar k green gabbro . 

1 . 4 P revi ou s W o rk 

T he earliest g eolo gical work carr ied ou t in the 

ar ea was b y A . Gesner (1 84 9) and J. W. Daws on (1 855) 

T he s e wo rk e rs were f ollowed by L. W. Bai ley ( 1 896) 

who did m o re de t ailed w o rk. N one of these invest-

i g at o· r s m a d e a n y m e n t i o n o f t h e d y k e . 

T he f i r s t mention o f the dyk e w as made by 

E . R . F ari b ault ( Summary r ep o rt of the Ge olo gi c al 

Survey B ra n ch of the D epa rt ment o f Mines , 1911, 

(p. 3 3 7 . ) 

The only igneous r ock observed in the district 
is an important dyke of diabase , 200 to 500 feet 
wide , extending along the sea-shore in a westward 
direction for at least 25 miles,from We st Ironbound 
is and at t he mouth of L ahave river to L iverpool, 
beyond which it was not traced. It outcrops on 
West Ironbound island immediately north of E. 
DeWolf 's house , crosses C ape Lahave Island 
along Halibut a nd Bantam. bays , where it s how s 
prominently above the surface, then it s t rikes the 
mainland at Cherry cove where it is deflected 
s outherly along Back and Apple coves, then 
resumes its westerly course along the north side 
of Conrad beach and crosses Medway between 
Selig and Great islands, beyond which it is 
concealed by soil for a few miles but outcrops 
again on Great hill and on a small knoll one -fourth 
of a mile nort h of the railway station at Liverpool. 

I n t h e S u m m a r y R e p o, r t f o r t h e f o 11 o w i n g y e a r 

(191 2 , p. 37 7 ) Fa ri b ault me n ti on s the dyke again. 

A dyke of coarse diabase, 330 fe et wide, 
out crops conspicuou sly on the sea-shore at 



7 

Blackpoint. The large dyke of diab ase traced 
previously along t he coast for 25 mile s , fr om 
West Ironbound island to Cowie ' s Tannery brook, 
was described in last year's Summary R eport . 

I n t he R epo rt of 1913 (p .253 ..:. 4 ) F a riba ul t says . 

T he large and persistent dyke of diabase, 
previously traced alo ng the coast in a southwest 
direct ion for 25 mile s from We st Ironbound i s land 
t o Cowie brook, just north of the town of Liverpool, 
was l ocated acros s the P ort Mouton map-area, 
where it c r o sses F ive rivers at Jim brook a nd 
Broad river at Hu.phman landing, then follows the 
nort h s ide of t he r ailway to and b eyond Wilkins 
s tation . This dyke has thus been traced for a 
lengt h of 42 m iles, and it s width varies from 200 
to 600 feet with a few short spurs in places. 
The a lteration due t o the diabase i ntrusio n doe s 
not extend more than a few feet from the line of 
contact . T h e altered zone is generally impreg-
nated with magnetite weathering to red hematite , 
which give s the s oil a characteristic colour 
indi cat ing t h e presence of the dyk e where it does 
not outcrop . 

Another dyke of coarse greenish black 
diabase, 33 0 feet wide, outcr ops conspicuou s ly 
at Black p oint, on Liverpool qay, but does not 
appear to extend any distance west from the 
shore. 

I n the R epo rt o f 1917 (p . 1 8F) F ar iba ul t traced 

t h e dyke farther . 

One large and persist ent dyke of diabase 
previously traced along the coast i n a westerly 
di r ection for 42 miles , from West Ironb ound 
island t o Wilkins station, was located across 
the northwest cor ner of the map-area where it 
c r o sses J ordan river 1 m ile, and Roseway 
r iver 2 miles, above t he head of tide. T his 
dyke has thus b een traced for a length of over 
60 miles, and its Jidth varies from 200 to 600 
feet. 'I'hemetamorphism due to the diabase 
intrusio n does not extend more than a few feet 
from t h e lih e of contact. Where it -crosses 
R o seway river below Hervey dam, 'fhe diabase 
can b e ob s erved to cut b oth the granite a nd the 
schists, and is thus younger than the granite 
which is of late Devonian age. 
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In the S umm ar y R eport , p art F 1919, (p. 5F) 

F aribault gave ' furth er d escri pt ion o f the dyke 

i nclu di ng a list of min erals o bse r v ed un der the 

micro s cope. 

T he large and p e r s istent dyke of greenish 
bl ck gabbro which has been traced along the 
coast in a westerly direction for over 60 miles 
from We s t Iron.bound island at the mouth of 
Lahave river to R o seway river 2 m iles nor th 
of the town of Shelbu r ne , crosses the south-
eastern corner of the map-area . It r uns 
westerly a s hort distanc e north of the r ailway 
from Wilkins station t o T om Tidney riv er , 
crosses Sable river at the mo~th of L og brook, 
and the southern limit of t h e map -area one 
mUe n-'orth of S. Hu. skins' house . Actual 
outcrops of the dyke have been observed only 
at two places along t his distance, near Wilkins 
s t atio n, but its location can be eas ily t r aced by 
f llowing the debris , which forms a charac-
teristic red s oil, and t he weathered, red r u sty 
boulders with a r ounded pitted surface. T he 
aourse of t he dyke appears t o have b een affected 
by two transvers e faults converging s outherly 
towards the head of P ort ·J oli. One on Mitchell 
lake gives to the dyke a n horizontal displacement 
of abl(J)ut one-fifth of a mile to the left; the other 
on T om Tidne y river , above the " gu zzle". a 
displac ement of three -quarters of a mile to the 
right. The width of t he dyke var i e s fr om 200 
t o 400 feet. A micros copic examination of thin 
sections s hows the rock t o be gabbro, and not 
diabase as r eported before, nor black granit e 
as it is generally called at Shelbur ne, where 
the same r ock i s quarried a nd cut for monuments. 
T he m i nerals prese nt are: 

Feldspa r : labra dorite; most abundant mineral 
i n t he rock. 

orthoclase; pres e nt 
quartz a nd orthoclase; fairly abundant 
in graphic i nter growths . 

Augit e : abundant, pale colour. 
Hypersthene: light colour . 
Iro ore : abundant, probably magnetite . 
Biotite: a few s ma_l s cales. 
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In 1 9 2 9 , t he geolo g i c al maps of the Bridgewater 

a n d Vogler C ove a reas (sheet s 89 and 90) were 

p ublish ed by t h e Ge o logical S urvey of Canada, thus 

presenti n g F aribault 's fi n di ng s d u ring the period 

1911 t o _ 919 . 

The map s of t h e a d jacent Liverpool area 

(shee ts 4 39A and 440A ) compil ed the work of 

Far ibat1l t 0 9 11 t o 1919), P. Ar m stro n g (19 36) , and 

J . T . ·w i 1 s o n ( l 9 3 6 ) ; t h e y w e r e p u b 1 i s h e d b y t h e 

G e ological Survey of Canada i n 1939 . T he attached 

text for th e s e map sheets reads in part: 

. . .. . a dike of grabbo cutting Meguma strata has 
been traced s outh west t o Shelburne county 
wher e it cuts granite probably of Devonian age. 
The dike may be of Triassic age. 

G. V . D o ugla s 09 42) says that s om e of the 

·bl ac k gra ni t e s of th e S hel b urne area are actually 

dia b ase and he men t ion s t h e o utc rops at Little 

R oc ky M ountain , ab ou t tw o miles n orth o f Shelburne 

and M oo s e H ill about tw o m il es n o, rth of Birchtown. 

E. J. L o n gard (19 47 , p.1 5 1-1 52) gives a 

descripti on of s ev eral dyke localities. 

R obert's Mountain stands ·slightly over 100 
feet above t he surrounding territory and the 
major por tion of it is believed to be black 
granite. El even outcrops were fou nd near the 
summit . The weathered surfaces , or "sap" 
zones , of the outcrops are extremely thin. A 
thin section stu dy i ndicates that t he r ock is 
diabase . 
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When polished the r ock is quite dark and has 
a definite bluish case. 

T he most southerly outcrop of the "black 
granit e " differs from the others . It has a very 
fine ophit ic texture and is a chilled phase of 
the diabase. E ven though it is extremely hard 
it takes a very poor polish , the surface 
exhibiting a dull metallic lu ster. Muscovite 
granite o tcrops at the extreme south side of 
the hill. 

The origin of R obert's Mountain is not 
understood . It might either be a stock or a 
"blow " in the course of the diabase dyke which 
runs from L a Have Island in a westerly direction, 
and is s ometimes believed to cut the Shelburne 
granit e. 

Moose Hill rises over 125 feet out of 
surroundi ng swamp land and presents a 
profile very s imilar t o t hat of R obert's 
Mou ntain . A thick mantle of glacial till, 
containing lar ge "black granite" boulders, 
obscures any ledge rock. Considering the 
shape, and the float found on Moose Hill, the 
future possibilities of that locality seem very 
good. T his l ocality also lies o n the supposed 
u nderground dyke line. 

This r ock i s slightly lighter in shade than 
the rock at R obert 's Mountain, and has a 
greenish brown tinge. From its texture this 
rock appears t o be a diabase . 

Situated only two m iles north of Shelburne, 
Little R ocky Mountai n is the original s ource 
of "black gr anite " in the county. Some 
quarrying was carried on shortly after World 
War 1. T he " mountain" is about 25 feet high 
and 200 feet in diameter . 

Monuments made of this r ock proved a 
disappointment . With in ten years the 
monuments weathered t o a yellowish brown 
colour and t ook on a pebbly s cale. This 
s cale is a vegetable growth feeding on the 
decaying minerals. 

It is beli~ved that the origin, as 
previously i mplied, is similar to R obert's 
Mountain . 

R ecent wor k (19 62-1964) includes that of W . F. 

Take of the N ova Sco tia Museum of Natural Science, 
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a n d J . B . D a w s o n o f D a 1 h o u s i e U n i v er s i t y , w h o h a v e 

investig ated the dyke in the field , in hand specimen, 

and in thi n and pol ished section. These investi-

gations w ere ca rried ou t in the hope of finding rock 

which wo ul d be suitable as a commercial building 

stone. N one of thi s w o rk has been published. 

W. T. D auphinee, for some time, has been 

interes ted in the d yk e fr o m an economic view 

point, es pecially in th e She l b u rne and Birchtown 

areas, where he has c arried o u t quarry operations. 

At . Robert's M oun tain, Daup hinee has carried out 

a grou nd magnetic s u r v ey and has drilled three 

short diam ond d ri ll hole s. 

I n the summer of 1965 , the dyk e was 

sampled at variou s locat ions by W. F. Fahrig of 

the Ge ological Survey o f C anada with the intent of 

doing pale oma g ne t ic a n d petrographic work. His 

resu lt s ha ve not yet been pu blished . 

1. 5 Pur pose of the St u dy 

Th e dyke is an interesting, large, 

c o n s p i c u o u s , v i r t u a 11 y u n s t u d i e d , g e o 1 o g i c a 1 f e a t u· r e 

and its st udy will be an a ddition to Nova Scotian 

g e o 1 o g y . T h e p u r p o s e o f t he st u d y w a s t w o - f o 1 d . 

1. To st udy and describe the dyke from a 
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petrologi cal , mi n eralo gical, and geochemical point 

of view . 

2. To atte mpt to fi n d the time - space relationshi p 

between the dyk e and t h e other r o cks of the area. 
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CHAPTER II 

FIELD OBSERVATIONS 

2.1 Sampling 

During the late summer and fall of 1965 

samples of the dyke and adjacent country rocks were 

taken. Sampling was d one in all areas mentioned by 

pr e v i o u s i n v e s ti g at o r s , i n o u t er o p a r e a s i n d i c at e d 

by aerial photos, and in other areas where dyke 

outcrop might be expected. Special attention was 

given to the areas on the extension of known portions 

of the dyke and to an o ma 1 o u s aero ma g n.e tic data 

which might be indications of the dyke. 

An attempt was made to c oll ect representative 

samples of the dyke along its full length, a .nd where 

practical, als.o ac r o ss the width of the dyke in order 

to study its variati ons . 

The data c ollecte d at different locations 

were, in most cases , on contact re lations, joint 

directions and weathering. 

For convenience, the s ·amp le area was 

divided into sections. Each section is five min ut es 

of longitude in length and contains about four or 

five miles of dyke. No width restriction was needed 
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because only the dyke and adjacent rocks were -

studied. The secti ons were designated by letters 

of th~ alphabet. T he extreme so uthw estern section 

near Pub n i co ( 6 6° 4 5 ' to 6 6° 4 0 ' 1 on git u de) was 

a s s i g n e d t h e 1 e t t er A . S u bs e q u ent sections to the 

northeast were give n letters acc ord ingly. The 

West Ironbound are a in the extreme n ortheast was 

lettered S. Indi vidual sam ple s within a section 

w e r e nu m e r i c a 11 y r e c o r d e d . ( S e e m a p s i n b a c k c o v er . ) 

Where outcrop was absent , bo ul ders were 

occasionally sam pled . B oulder s were con sidered 

as valid dyke samp le s only when they were taken at 

their northernmo-st limit of oc currence. Glacial 

movement in the area was from north to s outh and 

the dyke -is at right angles t o this movement; thus, 

glacial debris .is f oun d only to the south of the dyke. 

In sampling boulders, the proc ed u re was to traverse 

northward until the last occu rre n ce of dyke boulders 

in glacial debris was found. This coincide d , fairly 

accurately with t h e location of the dyke, as 

indicated by the aer omagnetic information. 

In areas where detailed sampling across a 

specific section of the dyke was pos sible, hand 

specimens were take n at various intervals out from 

the contact: usually closely spaced near the contact 
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(six inches to sever al f e e t ) a n d a t wi d e r i nter v a l s 

(10 to 30 feet) farth e r fr om t h e cont act . 

I attempt e d t o h ave a t lea s t o n e sam ple 

location for every fi ve mi le s of d y k e , b ut in s o me 

area~ this was not possib le . 

In many areas t he s ample s w e re more close l y 

spaced and detailed se c tio ns w ere m a de at Robert's 

Mountain, Jordan Fa ll s, Lalla ve Is l and and West 

Ironbound Island. 

Further detail e d sa mp l es we re o btained i n 

the Robert's Mo u ntai n ar e a w h i ch i s a b out three 

miles north of Bir ch t o w n . T h r ou gh th e c ou rt e sy of 

W. T. Dauphinee three di am on d d ri ll c o r e s, e a ch 

150 to 200 feet long we r e o b ta i ned fr o m R o b e rt's 

Mountain. Two of th e s e c u t the c o ntact w i th 

Devonian granite. 

2. 2. Distribution and L imit s o f O ccu r re n c e 

The limits o f t h e d yk e a s s ee n o n the 

geological maps represe n ts t h e wor k o f earlier 

invei;;tigators (chapter 1). Air p h ot o s were used to 

plan field work and in an un s u ccessf ul attempt to 

1 o c at e a d d i t i o n a 1 o u t er o p . Wh e re th e rock exposure 

is good and the vegetation is sparse , generally only 

o n t h e i s 1 a n d s a n d n e a r s h o·r e a r e a s , t h e d y k e i s 
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r .e ad i 1 y vi si b l .e. In 1 and more freq uently than not, the 

dyke is not visible due to vegetation and glacial debris. 

The .aeromag netic maps clearly s how the dyke 

as a linear anomaly of a b out 15 0 ga mma s above the 

b a c k gr o u n d o f t h e r e 1 at iv e 1 y n o n - m a g n e t i c gr a n i t e 

and quartzites. (See maps i n back cove r . ) 

Where the dyke cuts slates or metam o rphic rocks 

of higher magnetic s us c e pt i bi 1 it y, the an o ma 1 y 

caused by the dyke is m o re difficult to follow. Fr om 

Pubnico Lake to West Ir o n b oun d Is lan d , a distance of 

approximately 75 miles, the dyke can be readily 

followed on the aeromagnetic maps . 

In the are a to t he s oi1thw est o f P ubnico Lake 

there is a large ov al ano maly of ab out 700 gammas. 

The dyke anomaly merges wit h the Pub n ico anomaly 

a n d . the n e me r g e s fr o m it o n it s s out h w e s t er n e d g e ; 

from there, it seems t o c ont inue ac r o ss the 

Pubnico peninsu l a. Inter pretation in this area is 

hampered by the g i'g h 1 y met am or p h o sed country r ock. 

Magnetic inf ormation is not a vail able for 

the adjacent near-sh o re s u bmarine area , as the 

flight lines were usual l y not continued v ery far past 

the shore line, Also , ships d oing sea magnatometer 

work could not navigate in the very sha llo w coastal 

are as. 
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Fa;rtti,ln~Jr out to sea, magnet ic information 

does exist and a large linear anomal y can be seen 

running for about 30 miles in a wouthwesterly 

direction in the area north of M u d Isla nd, until it 

goes outside the map area. It has b een noted that 

this anomaly is almost exactly in line with known 

outcrop of the dyke. The anomaly is interpreted 

(Bower, 1962) to indicate the possibility of faulting 

with an apparent hoizontal displacem e nt t o the right. 

The author is in agreement with this interpretation 

and believes that the existence o f the dyke in this 

fault is very probable. 

The interpretation of the P ubnico anomaly 

presents a more difficult problem; it will be dealt 

with under a separate heading. 

Magnetic data indicate t hat the dyke may 

continue northeastward bey ond its present proven 

limits. T o t h e n o r t h e a s t b f. •·w e s t I r o n b o u n d I s 1 a n d 

there is an anomaly indicating the presence of the 

dyke; it can be traced for a few miles. Between 

W e s t I r o n b o u n d ~, I s 1 a n d a n d t h e S a m b r o I s 1 a n d s , 

36 miles to the northeast, there ar e no data. In 

the vicinity of Inner Sambro Island, a linear 

anomaly is d>nce again observed , it passes along 

the shore to the southwest of the island. It then 

continues between the shore and In n er Sambro, after 
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w HiTc'hF i1 tu r n 1~ i• t o the north and die s out . Mor e than 

3 5 m i 1 e s fr o m t h e 1 a s t k n o w o u t c r o p , i n t er p r e t at i o n 

of this magnetic anomaly is do u btf ul, but there is 

a low area, on Inner Sambro , containing numerous 

boulders of weathered diabase which indicate the 

presence of the dyke. 

2 . 3 C~mputation of Magnetic D ata 

Magnetic methods have yie l ded new infor-

mation for interpretati on of the Great D yke. 

In addition to the ins pection of the 

magnetic intensity maps, a few more detailed 

approaches were followed. T he first made u se of 

the results of a detailed magnetic s u r v ey at Robert's 

Mountain, done by the Depart ment of M ine s of Nova 

Scotia (1964) for W. -T. Da uphinee (fig. 3). 

results showed: 

These 

1. That the dyke is not unifo r mly magnetized. 

I n t h e p r o f i 1 e s o n es a n d t w o , t h er e a r e t w o h i g h p e a k s 

close to the edges of the dyke with a less magnetic 

area between. In profile three, the most magnetic 

p o· r t i o n i s c e n t r a 11 y 1 o c a t e d . 

2. In profiles one and two, the contacts 

between the dyke and the country rock are more 

clearly defined than in profile three. 

3 . At the north contact on profiles one and 
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two, there is a sma ll pe ak s epa r ated from t he ma i n 

anomaly. It is believed t ha t thi s pea k ~ ep r e se nt s 

an offshoot from the main bod y of th e dyke. A 

similar peak may be see n on the ext r eme s outh e n d 

of profile three. 

4. A compdris on o f the three p r ofile s s ho ws 

that the north contact in pro f ile three i s a b ou.t 1 00 

feet further nort h th an i n p r ofile s one a n d two . 

Based also on outcr op o bs e r va.tions it is b eliev ed 

that this indicates a n o ffse t o f the dyke . 

The second met hod con s i s te d of dra w i n g 

magnetic profiles acr o ss t he dy k e a t locali ties wi t h 

minimal interference fr o m othe r ma g netic r oc ks . 

(fig. 4). By the method o f m atchin g m o d el cu r v es 

with the actual magnet i c profile s o f the dy ke , th e 

magnetic susceptibilit y c ontra s t fo r th e dyke w as 

derived. Since the IBM compute r at the Bedf o rd 

Institute of Oceanogra phy and a prog r amme f o r a 

two-dimensi o nal mag n et ic b ody we re available , the 

matching cur~es were c o m pute d at B e df o rd. 

I n · t h e s e c a 1 c u 1 a t i o n s s e v·e r a 1 g e n e r a 1 

assumptions are made: 

1. The dyke is un if o r mly m ag ne tized. 

2. The length ,of t h e dy k e i s in fi nit e . 

3, The body has parall e l s i d e s a n d a 

horiz o ntal t op . 



NO.RTH 

\ SI.AT£ I l ~z)7))77y;)~·~·;,~~·:·]~~o::: 
LIVERPOOL 

NORTH 

QVART.TITI!' I 
SABLE RIVER 

______ --1,,00 

DIKE,,.. .S2S' 

GRANITE 
, - . . GRANITE 

ROBEFn°S tvff 

MAGNETIC PROFILES fig 4 

scale 1· 1mi '.,_ ,, 
,(I./' I' 



·22 

Using a strike o f N 9 0° E due East, magnetic 

a dip of 75 Sand a width of 568 feet , t h e computed 

c u r v e g iv i n g t-b e b e ·s t f i t t o t h e o b s e r v e d m a g n e t i c · 

field indicated a susce ptibility c on trast of 0 . 004. 

The third approach wa s t o determi n e t h e 

character of the Pub nico anomaly. Ideal l y, the 

size of the body should be estimated and then, by 

assigning to it a magneti c s uscep t ib il it y , a m o de l 

may be computed. If the mode l with the assigned 

values produces a n anomaly o f the same size arid 

shape as that observed on the magneti c maps, the 

values assigned to the mode l may also apply to the 

actual body. 

The orily work d one o n the P u bnico anomaly 

was the constructi on of a se c on d deri v at iv e or 

curvature map. This type o f m a p gi v e s a g oo d 

idea of the sha pe of the a n o m a l y by iso l ating it 

from interfering magnetics of adjacent rocks . 

The method f o r con str uction o f th e sec o nd 

derivative map is t o p l ace a grid over t h e existing ' 

magnetic intensity map an d ca l culate the curvature 

at each intersection p o i nt. T h ese po i n ts are then 

contoured to give the fi nal sec o nd ·deri v ative ma p . 

For the detailed method, see Va q u ier et al ( 19 5 1). 

The zero contour of suc h a map tends t o give the 

outline of the top sur face o f the mag n etic b o dy . 
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This procedure was us ed i n t he construct i on of the 

second derivative map f o r the P u b nic o anomaly, 

(fig, 5) 

2, 4 Structural 

The examinati on o f the dyke i n the field 

was limited by the extent o f outc r op w h ich ,i n many 

areas is sparse. Tpe best ou t c r o ps are on the off-

shore islands, (fig. 6) in coas t al a r eas , in railway 

cuts, and on the sh o res o f l akes and ri v ers. 

The dyke is variable in wi dt h , fr om 200 

to 600 feet (Faribault, 1913). I n mo st cases, I 

was unable to measure the comple te width o f the 

dyke because of glacial debris. H ow ever, at 

Robert's Mountain the width is 500 feet; at 

LaHave Island, 400+f eet; at West Ir o n b oun d Isla n d, 

400 feet; and at Apple C ove, 3 00+fe et. 

The dip of the dyke appears t o b e fairly 

constant along its whole length. Meas u rements 

at various locations ra n ge fr om 75 t o 80 degrees 

to the south although at West Ir on b ou nd t he dip 

is only 45 degrees. The mag netic p r o file is 

alwayE; steeper on the north than on the so u th. 

This indicates a southward di pp ing b o dy, a n d 

confirms the consistent s ou t hward dip, even where 

the dyke is obscured. 



Figure 6 Panoramic view of the dyke outcrop on the northeast shore of W:estlronbound 
>Island. Note the strong jointing in three directions and the equidimensional , 
joint blocks. The dyke-slate contact is shown at the right. · 

N) 
c.n 
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The direction of strike of the dyke is variable 

(N 45°E to N 60° E) but over its length it may be said 

to be striking almost magnetic east (N 57°E). It is 

impo·rtant to note that the dyke is parallel to the 

North Mountain basalts of the Acadian basin to the 

n O'r t h. 

Also noted is the fact that in the south-

western parts of both bodies there is evidence of 

movement. The faults which separate Brier and 

L o n g I s 1 a n. d s fr o m D i g b y N e c k a n d t h e f au 1 t s f a r t h e r 

to the southwest, as shown on the aeromagnetic maps, 

may be seen in the Acadian Triassic Basin. In the 

dyke, faults are recorded at Mitchel Brook and at 

Cowie's Brook (Faribault, 1919). The dyke also 

seems to be displaced at Bloody Creek and south 

of Harper Lake, according to magnetic information. 

The potassium-argon whole rock age of the 

dyke is 194 m. y. according to Fahrig, (pers. comm . ) . 

This is Upper Triassic, the same age as the North 

Mountain basalts (Kline, 1957). A study of the 

remnant magnetism of the dyke indicates a Late 

T t :i: :as Ill i c )PO l! e .YP,(1)' BI it d;o n. 

It is . not too surprising that the dyke is 

in some way related to the Acadian Triassic Basin, 

because similar relationships occur between other 
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T r i a s s i c b a s i n s a nd a s s o c · i at e d d y k e s i n t h e N e w a r k 

System of the Eastern United States. It has been 

stated (Bain, 1957) that the Triassic basins of the 

Eastern United States lie in fault z ones which gave 

rise to the basaltic rocks within the basins . It has 

been mentioned (Russell, 1892, and others) that 

the::re are dykes in Paleozoic strata paralleling the 

Triassic basins. Lithologically the dykes are 

indistinguishable from the characteristic igneous 

r o ck s o f the Ne w ark S•y s t e m . 

The Great Dyke of Nova Scotia conforms to 

t hi s g e n er a 1 s t r u c tu r a 1 p i c tu r e t,;r T r i as s i c b a s i n s 

and associated dykes, and its age is close to that 

of the igneous activity in a closely associated basin. 

If one also finds that there 

lithologically and chemically bet ween the dyke and 

the igneous rocks of the Fundy Basin, then it would 

n Qt be u nr ea son a ~1 e to assume that there is some 

association between the Great Dyke of Nova Scotia 

and the basalts of the North Mo untain in the adjacent 

Acadian Triassic Basin. 

The fissure into which the dyke has intruded 

is, according to Ca.meron (1956) '' .... a pre-existing 

fa u 1 t f i s s u r e w h i c h w a s f i 11 e d w i t h d y k e m at e r i a 1 , " 

but I have found no evidence for faulting along the 

dyke fissur,e. There is evidence that the dyke is not 
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simple but is offset at inter v a l s b y cr o s s -c u ttin g 

fractures. One of these fra c t u res was o bs e r ve d i n 

the detailed magnetic ·work at R o b e r t 's M ou n t a i n , 

(fig. 7); it indicates an of f s et o f a b ou t 1 00 feet . 

The only observed indicatio n o f st r u ct u r al co mpl i -

cation is an outlier of diabas e a t Mers e y P o i n t, 

on Liverpool Bay , 2. 5 miles s out h e ast o f the m a in 

body of the dyke. This rock i s i n a ll r e s pec ts 

similar to the dyke. 

2. 5 Appeara·nce 

Where the dyke cuts r ocks m or e r e sistant 

to we at he r i n g , it out c r op s o n 1 y 6 c "i:~ ,,a s _i O •n a 11 y o rt 

river banks and on some hills . In l ow ar e a s the 

position of the dyke is chara c teriz e d b y l o w swampy 

areas with country rock ou t croppi n g o n e i the r s i de , 

giving evidence of the m o re r ap i dly weather i n g dyk e 

in the low area. Where t he d y ke cut s relat i vel y 

less resistant rocks, su c h as s late s , i t i s w ell 

exposed and often stands ou t above the s u rr ou nding 

country rock; the dyke may be best s tu died i n t h es e 

outcrops. 

The fresh dyke rock is coa rse a n d gabbr o idal 

in appearance, with either sing l e cryst al s o r gr oup s 

of dark or black pyroxenE: p ris m s ap pe ar i ng 
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Fig. 8 Black and white spotted 
appearance of the coarse-
grained, fresh, diabase. 
1/3 n atural size . 

Fig . 9 Slightly weathered sample. 
of the coarse-grained 
diabase. Note that there 
is less contrast between 
the light and dark areas 
than in the fresh sample 
above. 1/3 n atural size . 

Fig. 10 Sample from the chilled 
margin of the Great Dyke 
The rock is dark and massive . 
The plagioclase crystals 
show as light colored flecks . 
1/3 n atural size. 
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conspicuous against a ba c kgr ou nd of li g hter-colo re d 

felspar. This texture gives t he r ock a b lack and 

w hit e or II s a lt a n d p e pp e r II a pp e a r an c e . ( fig . 8 ) . 

Where the rock has been w eathered it has a brown 

color which tends to soft en the s triki n g black a n d 

white appearance. (fig . 9) , T h e only mi neral s 

identified during field exami nation were feldspar, 

pyroxene, and ore minerals. T h e f el d s par appea r s 

to b e a b out 5 0 p er c e n t 01' ;; tt}1 e r o ck . 

Rock close to t h e c ontac t is d a rke r i n 

color and is finer grained t han tha t in -t h e . ce nt ra l 

p o. r t i o n s o f t h e d y k e , w hi 1 e t h e r o c k w i t h i n a f e w . 

feet of the contact is v er y dark or bla ck in col o r and , 

when struck with a hamm er , gives a metallic ring. 

(fig.10). Hand sp ecim e n s br o ke n fr o m outcrop are 

very angular, s h arp a n d o ften wit h s ha rd s . The 

gradation from the co n ta c t m aterial, through th e 

chilled margins, t o t he coa r se , well-c r y s tallize d 

material is gradual , us ually ov er a di sta n c e of 1 0 

to 15 feet. 

2. 6 Contact Effects 

The effect of the i n tr u si on on the count r y 

rock is noticeable but not ex t e n s ive. I n the gr anite, 

the alteration extends on l y an i n c h or s o aq,d · prob ab l y 
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'. 
Figure 11 Cleavage in slate parallel to the dyke . Thii.s cleavage 

is caused by the emplacement of t.ne dyke. Norm ally, 
in this area, the cleavage is at right angle s to the dyke. 

Figure 12. Contact rocks are often easily weathered as shown 
between the two islands. The left island is s late and 
the right island i~ diabase . Photograph taken from 
West Ironbound Island looking west . 
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a.f f e c t s o n 1 y t h e m i c a s . The quartzi te al s o seem 

r e 1 at iv e 1 y u n a 1 t e r e d ,b u t t h e s 1 at e s s h o w m o r e 

readily the effects of the intrusion. At W es t 

Ironbound Island, it was noted t h at th e slates in 

contact with the dyke appeared bak e d an d dis co l o r ed . 

T h e s 1 at e s . i n t h e n arr o w z o n e • n e x t t o t h e c o n t a c t 

are more massive than usual a n d t he bak ing e ffect 

due to the heat r..:: of the intrusion has ox idi.zed t h e 

iron-bearing minerals. When w e a t h er e d, t he s e 

give a yellow to reddish-brow n st a in t o t he r oc k 

otherwise grey or black in col o r . 

At LaHave Island the i nt r u si on has i mpa rt e d 

a strong cleavage to the slates i n a dir ec t ion p arallel 

to the dyke; the normal cleav a g e in t h is r o c k is at 

right angles to the dyke. This n e w c l eavage i s ve ry 

closely spaced , causing the r o ck t o b e m o r e friab le 

than usual. (fig. 11). 

Observations in the c on tact a rea s we re 

-restricted because these zones are m o re e a s il y 

weathered due to their fractured nat u re. In s o me 

a.reas the contact is characterized by a weathered-

out channel (fig. 12). 

2. 7 Jointing 

The joints within the dyke w e re m easured a t 
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various l o cations; they were f oun d t o •be o f the same 

types. In a 11 1 o cations there is a main o·r master 

joint system which usually parallels th e dyke wall 

and is steeply dipping, genera lly in the same 

direction as the dip of the dyke. T h i s j o i n t syste m 

is very conspicuous at all locations b ec a u se of its 

close ·regular spacing a n d co n tinuo u s na t u re (fig .1 3). 

Other joints in the same ge ne ral dire ct i on dip 

steeply, 60 to 90 degrees, usually 80 t o 90 degrees. 

The second most conspicu ou s joint is hor iz ontal o r 

nearly so and is f ou nd at all locations. The th i rd 

set of joints may . be said to be r ou gh l y at rig ht 

angles to the other two j o i n t sets. These jo i nt s 

strike across the dyke at rig h t angles t o its length 

and have dips which very fr om ab ou t 25 t o 90 degrees . · 

Thes e j oin ts are usually not a s well defin e d, nor as 

c o ntinuous, as the previ ously me ntioned j o i nts . 

Other minor joints have bee n o bser v ed but could n ot 

be assigned to any of t h e abo v e gr ou ps. D u e t o the 

concentration of the j o ints i nto three maj o r 

directions there is a tendency for the fo·rmati on of 

roughly equidimensional blocks which may be ·rem ov ed 

from outcrop by mechani c al weatheri n g. (fig. 14 and 16). 

The o b s e.r v e d joints are i nterp r eted as tension 

joints formed while the dyke was co o li n g. Id eally, 
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Figure 13 Master joints parallel to the dyke walls at West 
Ironbound Island. 

Figure 14 Large equidime:hsional joint blocks at West Ironbound Island. 
The dark colored rock in the background is Halifax slate. 



Figure 15 Jointing in the dyke at Lallave Island. 

Figure 16 Equidimensional joint blocks at Lallave Island 
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hexagona l columns are formed on the c oo ling o f basaltic 

material but conditions within the d yke were not 

favour a b 1 e and these co 1 um n s w e re n o t f o rmed. 

Jointing within the dyke te q, ds to f orm bl o cks which 

show polygonal outl ines. (fi g. 15 ). 

2. 8 Weathering 

The weatheri n g of the dyke ten ds to gi ve it 

a reddish hr o wn co lo r d ue to the oxidation of iron 

minerals. The depth and extent of this weathering 

is variable. In outcrops exposed to active transp ort , 

eg. headlands and isla n ds, the weathering is found 

to be on 1 y a few mi 11 i met er s thick, w hi 1 e in othe r 

areas it may extend over a foot i 1: t o t-he r o ck . 

Weathering starts al o n g crack and j o i n ts , 

and extends d o wnwa rd and outwa rd from the s e centers. 

This process may be o bserved in va ri o u s stages . 

(fig.17 and 18). The first stage is the formation of 

thin friable weathered z on es a lo ng the j o i nt s, whic h 

app~ar like small dykes; these very in thickness fr om 

one to several inches. These zones w ide n in time to 

a maximum of several feet. Beca u se of their cross-

c u t t i n g n at u r e , 1 a r g e b 1 o ck s o·r b o u 1 d e r s a r e w e at her e d 

out from the main mass of the dyke . These pieces 

continue to weather on their surfaces and they are 
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Figure 17 Weathering of joints at Apple Cove. 

Figure 18 Weathered material has been removed from this joint 
by active transport. Photo taken at Lallave Island . 



Figure 19 Exfoliation of diabase at LaHave Island. 1/5 natural size . 

Figure 20 Extreme weathering of diabase at Black Cove . 
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r e du c e d i n s i z -e b y a p r o c e s s of ex f o 1 i a t .i o n . (fig . 1 9 

and 20). This process appears to be a c o mbination 

of mechanical a nd chemical weatheri n g. 

Mec h anical weathering is observed i n 

exposures where ice wedging and the physical 

action of the sea have acted a lo ng joi n ts and 

fract u res , re s u 1 t i h g -·in the rem ova 1 o f re 1 at iv e 1 y 

1 a r g e a n d u n w e at h e r e d b 1 o c k s o f m at e r i a 1 fr o m t h e . 

face of the outcrop, (fig . 15). 
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CHAPTER III 

PETROLOGY 

3. 1 Methods 

Thin sect i o h ·s were made from a represent -

ative set of samples taken al o ng the length of the 

d y ke and from across the width o f t h e dyke at 

Robert's Mountain, Little R oc ky Mo un tain, J o rdan 

Falls, LaHave Island and West Ir o nb o un d Isla n d. 

The microscopic investiga n ti on was divided 

into three phases; 1. general o bservati o ns 2. modal 

analysis 3. detailed examination·, o f minerals. 

Gener a 1 0 h s _ er vat ions 

T:Jni i' rr · s ·ii et i o n s of 7 2 s amp 1 e s w er e o b s er v e d 

under low and medi u m power t o ascerta in t h e vari ou s 

mineral pha~es present. Where necessary more 

detailed o bservatio n s were carried o u t in order t o 

identify the minerals. 

Modal Analysis 

M'ID cl0 &l : 1a:rva,}y,.sd -s ·wtais' ,~d '.drin e:: ., b-y tiir e :: pzy,i n t count 

method, using 1000 points per section. It was found 

that a count of less than about 750 did n o t give 

reproducible results. 
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was used for convenience a n d it is estimated that the 
I 

'- -r e p r o d u c i b i 1 i t y i s i n t h e o r d e r o f o n e o, r t w o p e r c e n t . 

It must be realized that there are possibilities for 

error: statistical error, ide n ti f ica ti o n mi stak es, 

gross blunders such as rec or ding mistakes, and 

incorrect traverses. There is also the possibilit y 

that the slide counted is not r ep rese nt a tive of t he . 

•rock or th at the traverse grid is not of suitable s i ze. 

I n the counting pr o ced ur e a Ze i s-s mechanical 

-
stage was mounted on a Zeiss J unio r Micr o sco pe and 

observations were made o n medi um p o we r (80X o r 

1 28X). 

In the coarse-grained thi n sectio n s the 

minerals were tabulated un d er the f ollowin g he a di ngs : 

plagioclase, clinopyroxe ne, orthopy r oxene, gr aphic 

intergrowth, ore mi n erals, calcite , amphibole and 

biotite, apatite, and calc ite , I n t he c h illed margins 

of the dyke, where the gro u n d ma ss was fine-grained 

or glassy, the tabulation was: plagioclase, 

clinopyroxene , and ortho py roxene phenocrysts, and 

groundmass. For detailed tab ul ati o ns see appendix 1 . 

Detailed Exami n ati on 

Minerals and their re l ati on s were determi ned 

by . standard methods. Optical orie n tation of felds pa rs 

and pyroxenes and measurement of 2V were made on 

a Leitz . 5-axis universal stage. 
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B-1 a g i b e1,a :s e c o m po s it i o n s w e r e d et e r mine d b y 

the Mi chel-Levy and C arlsbad-A l bite e x t inc ti on 

methods; occasi o nal check s were made usi n g t h e 

Rittmann z one method. 

F or the pyr o xenes, t h e v al u es o f 2V w e re 

measured in o rdinary white light and comp ariso n t o 

graphs (Hess, 1949) was made in order to estimate 

their composition. 

I n the determinatio n o f t h e typ e of f e ldsp a r 

associated with q uartz in t h e gran oph yric i n tergr o wt hs, 

the sodium-cobaltinitrite stai n ing te chn iq u e was u s ed 

because optical methods were hindered by the small 

s i z e o f t h e g. r a i n s a n d t h e i r c 1 o s e i n t e r r e 1 a t i o n s h i p s . 

Pho _tomicrographs were take n with a n Asa h i 

P e n tax Spot mat i c 3 5 mm. c am er a m o u n t e d o n a Z e i s s 

J un i or Mi cr o scope. T he op tics u sed w e re the 

micr o scope o bject iv es in c on j un cti on w ith an 8X k pl 

eyepiece. 

C hemi c a l 

T w o s e t s o f s a m. p 1 e s w · e. r e p,r e p a r e d f o r 

chemical analysis. The first set c on sisted of ten 

three-inch blocks trimmed on a diamo n d saw so as 

to have only clean unaltered materia l . These 

samp le s represent a cross sectio n of the dyke at 

West Ironbound Island. Th ese samp l es were se nt 

to the Geological S urvey of C a n a d a to be analysed. 
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A second set of s amples was prepa r ed in 

a nticipati on that they would be analyse d w i thi n th e 

Geology Dep artment at D alhousie U n i ver sity. Ho weve r, 

only a partial analysis of six samples w a s c o mpleted 

at the time of writi n g. 

3 . 2 Ge n era l Chara ct er 

C o mp o sition 

T he Great D yke of N ova S cotia i s of variable 

co mpositi on . T h e most a bu ndant minerals a re a gre y 

or white plagioclase and a da rk green o r black 

pyroxene. The pyroxene is o f tw o types , o rt hop yrox ene 

and cli no pyroxene; th e t o t al p ercenta ge is alway s les s 

t han the plagiocla se . A gran o phy ri c inte rgr ow t h of 

q uartz and p o tassium-fe ldspar is com mon t h r ou g hout 

the r oc k, with the excepti on of the chilled margins 

where it is no t fo u nd. T he mine r al s ma g netite , 

ilmenite and pyrite are usually f m.iJ.nd a s s mall 

grains t hr o ughout the r o ck; lar g e r sk ele t al grai n s , 

of magnetite and ilmenite are also o bserved. O l ivi ne 

was observed in a few samp les as altered resorbed 

grains; inclusions in lat e r f o r med min era l s . Ap at ite 

is ubiquitous. T h e m a j o r m i n e r a 1 s g iv e r i s e t o 

sec on dary minerals: the most common are epidote 

a n d s er i c i t e fr o m t h e p 1 a g i o c 1 a s e ; a n d h or n b 1 e n d e , 
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an d s e r i ci te from the p 1 a g i o c 1 a s e; and h o-r n b 1 e n de , 

bi o tit e and chlo rite from t he py r oxene s . The ave r age 

mineral compo siti on of the dyk e , based on the modal 

analy s e s (appendix 1 ) , i s a s f ollo w s : 

P lagiocla s e 5 5 % 

P yr ox e ne 3 0 % 

Gra nophy ri c 
I n ter gr ow th 1 O % 

Ot he r 5 % 

T o tal 100 % 

Of cour s e , th is tab ula ti on is simplifie d and 

va riati on s fr om this are common . T he rock m ay 

be c 1 as s if i e d as a q u a rtz - diab ase o r q uart z -

d o lerite, but the term q u art z-g ab br o is more 

fitting f o r the coarse - grai ned phases . T he compo-

siti on is compa red with t ha t o f Tri ass i c d ia b ases 

( table 1 ) f r om o ther localities and w i th t hat o f 

s o me B ritish q u artz - d iaba s es (fig . 3 8 ). T he moda l 

analy ses of the dyk e t hin s ecti o n s are gi ven i n 

appendix 1. 

A lthough no defi nite t ren ds were o b se rved 

along the length of the dyke, there were s o me 

local pecularities . R o b e rt's M ountain is 

characterized b y the presence o f a mygd ul es, and 

at W est Ir onboun d Is lan d o rt hopy r oxene i s fou n d 

in greater a b un da n ce t h a n at an y other locat i on. 
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Tr ends o bserved in c ross sectio n s o f th e dyke 

were; a n i nc r ea se in t h e gra in s i z e aw a y fr om t he 

con tacts , the abs ence o f gr a n op h yr i c in t er gr o wth i n 

the chilled margins o f t he dyke, the rel a t ive scarcity 

of orthopyroxene in the coarse pha s e s of the dyke 

and th e relati v e abundance o f t he sa me m iner a l in 

t he chill e d margins . 

Text u re 

The si z e and mutual rel ation s hips o f the 

min eral grai n s are most variable , and it i s 

according to t hese criteria that th e main pha ses 

o f the dyke may b e r ec o g ni zed. M os t of t he dyke is 

holoc r y s talline wit h the excepti on o f the immediate 

contact zone which has a glassy o r cryp t oc rystal l i ne 

gr oun dmass. Sim p_i fying it may be said that t he 

chilled margins o f the dyke exhibit a diabasi c 

text u re, while the coa rse pha ses show sub- o phitic 

t o diabasic t e xture. T he ·range i n t he size of 

c r y s tals . i s great , f r om les s than 0 . 1:mm t o 5 mm . 

In the well -c rysta lli zed phases o f the dyke t he 

nor m a 1 s i z e o f t h e c r y s t a 1 s i s fr o m 0 . 5 t o 2 m m , 

while in the chilled marg i ns the grai n si ze is usually 

0 .lt o 0 .5mm. 

T he r e are a l so two imp o rt an t mi ne ral 

texture s. O ne i s a gran o phyri c inter gr ow th o f qu a rtz 
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an d alkali - fel d spar whi ch have c r ystalli z ed a s a 

eutectic, f illing the spaces bet w e e n t he earlier 

c rystallized s ub sta nces. The se con d is r e a c ti on 

rims which are common on t he py r o xenes . A lte r a ti on 

of the pyroxenes gi ve s r i s e t o br o wn uralitic 

h o rnblende, which in tur n al t e rs t o chlo rit e. B o t h 

miner a 1 s ma n t 1 e the o ,r i gin a 1 pyr o xene, which is 

often blea c h ed . 

Order of Cryst alli z ation 

The diabasic texture, the better fo r med 

cry s ta 1 s of p 1 a g i o c 1 as e , and the appearance of s ma 11, 

w e 11 - f o r m e d c r y s t a 1 s o f p 1 a g i o c l s e a s i n c 1 u s i o n s i n 

pyroxene, indicate t h at t he plag i ocla se h as i n part 

crystalliz e d before t he py r oxen e. Ort hop yr o xe ne 

was c on te mpo ran eou s wit h pla gi oc lase cry st al lizatio n 

while the clinopyr o xe n e wa s i n part contemporaneous 

with plagi oc lase and in part late r t h an th e plagioclase. 

P ar tl y r esorbed a nd altered re ma ins of olivin e 

i n di ca t e t he ear 1 i er cry s ta 11 i z a_t i o n of t h is miner a 1 . 

E u h e d r a 1 a p at i te n e e d 1 e s a n d s m a 11 g r a i n s o f ma g n e t i t e , 

ilmenite, and pyrite which are ubiquit ou s, were among 

the first miner a 1 s to cry s ta 11 i z e out fr o m the magma. 

The seque nc e of crystallizati o n is beli ev ed to be as 

follows : apatite and ore minerals, olivine , 

plagioclase, pyroxene, (in part c o ntemp o ra n eous 

with plagioclase) with the o,rt hopy r oxene bef o re the 
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C,linopy~,o,:i{e ,n,e; : and ' th1~n the alkali feldspar and the 

quartz as a eutectic. T he o ther mi ne r als f o un d are 

alteration pr o ducts. 

3.3 R oc k Types 

Glassy C ontac ts 

T he n a m e g l a s s y c o n t a c t s a p p 1 i e s o n 1 y t o t h e 

dyk e r oc k which is i m mediat e ly adja c ent to the 

count ry r o c k and which exte n ds inward for about 

1 /4 -inch fr o m the contact. This may b e considered 

as a glassy skin which f o rmed by the v e ry rapid 

co o ling o f the magma as it w a s inje c ted i n to the d y ke 

fissure. B ecause o f this rapid cooling the glassy 

c on tacts represent the compo siti on o f th e o riginal 

magma , (assuming t ha t th e re h as b e e n no a ssimi -

1 at i on o f th e c oun try r o c k i nto t he m ag ma ) . 

T he gr ou nd ma ss of t h is r ock is br o w n to 

black glass with crystallites of apat i te, m agnetite, 

plagioclase and pyroxe ne . F ar th e r from the contact 

the gr oun dmass q uic k l y b ecome s mo re defi nitely 

er y s t a 11 i z e d . Thr o ugh o ut, th e re are many fi ne cra c ks; 

s o me o f ',vhi c h contain calcite, hematite , and ch l o rit e. 

T h e s e er a c k s r u n , i n m a n y c a s e s , a c r o s s t h e c o n t a c t 

into the count ry rock. T he r ock c ons ists o f 75 

13ercent groun d mas s (fig. 21). T he remaini ng 2 5 

percent o f t he rock is made up of micr o phen oc rysts 
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Figure 21 Contact of the dyke with Devonian gra.n.ite . Note the phenocrysts 
of plagioclase and pyroxene in the glassy groundmass. 
Photo taken under crossed nicols . Magnificat ion 20X 

Figure 22 Chilled margin of the dyke about two inches from the contact 
with the slate. Sample from La Have Island . Note the 
phenocrysts of plagioclase as individuals and the pyroxene 
as groups . Photo t aken under crossed nicols . Magnification 
20X . 
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of s everal mine ra l s which range in s iz e from O. 1 

t o 1m m. T he most abunda n t phenocrysts are pla gi ocla se 

fel ds pa r; t h ey con stit ute abou t 1 2 to 15 pe r cent o f t he 

r oc k. D etermination s on these grai n s ind i cate a 

compo siti on o f up t o 75 perce n t anorthi t e. Z onin g 

is o bserved in many crysta l s. T he f eldspa rs are 

u sually o bs erved as separat e discret e phenocrysts 

and ar e of ten surr oun ded b y, o r incl u ded i n, later -

c ryst a lli zing groups o f pyr o xene. 

crystals is wa vy. 

E xtinc ti on on m a ny 

B o th orth o py r oxene and clinopyroxen e are 

ob served. The o•rthopyr oxen e forms as la r ge 

euhedral phenocrysts u p t o 1m m i n length. T he y ar e 

cha ra cte rized b y their size a nd by p a ra llel extinction. 

P la g iocla se is a c om m on in cl usibn i n t he o rt ho -

py r ox enes. Ort hopyr o xenes frequently show a n 

alteration al o ng cle a v ag e s an d, more intensely , 

along fr ac t u res parallel or nea r l y parallel t o ( 00 1). 

Th e alterati on appears gree n an d chloritic and is 

be li e ve d t o be antig o rite. Ort hop yroxe n e is 

genera 11 y we 11 cry s ta 11 i zed; in many cases the ( 0 1 o} 

a n d (1 0 o) fa c e s a r e b et t er for m e d t ha n t h e t er m i n -

ations, whi c h tend to be ragg e d and ill -formed.· A ll 

o rth opyroxene ha.v ,e a weak birefringen c e and a 

large 2V. According to their 2 V, t :h e s e p y, r oxen e s 



51 

would be called e n stat i te . 

The clinopyroxene is not a s well formed nor 

as larg e as the o rth o py r o xenes. I t is common t o 

fi nd , these anhedral c rystals in gr ou ps, t hou gh 

indi v iduals are observ e d . The s e clusters o f 

clin o pyr o xene o fte n sur r o u n d la t h s of ea rlier -

formed plag i o cla se b u t t h e oppo site co n dition was 

no t ob served . The cl i nopyroxene s con t a i n 

numero us small inclusi on s o f mostly d a rk, and of te n 

opa que, crystallite s . T he se p yr oxene s are colo r le ss 

b u t may s how a slight t int of purpli s h b r o w n col o r; 

t h e y are no t pleoch roic. T hey h a ve a str on ger 

birefringence tha n the o rt hopy roxe n es a n d a la rger 

exti nc tion an gle ; twinni n g al on g l l OO) twi n plane is 

freque n t . T h es e pyr o xene s are ide n tified as augite. 

C hill e d M a rg in s 

The chilled margins a re t he ma terial whi c h 

has c r y stallized m o re q uic kly than the ma in mass 

o f t he dyk e due to its mo r e r api d coolin g. T his 

r o ck occu rs in the z on e betwe en the gla ssy c ontacts 

and the c oa rse-grai n ed phase of the dyke. This z one 

extends fr om 1 /4 -inch t o 15 or 2 0 feet from t he 

co n tact with the country r oc k. W ithin this z on e 

there i s a gradational change from a r o ck w h i ch . is 

70 per cent fine-grained gr o undmass t o a r oc k i n 
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which all the crystals appr o ach the same size (fig. 2 3). 

At about one inch from the conta c t it was 

foun d that the r ock was 7 0 per cent gr o undmass and 

the grai n size was le s s th a n 0 . 01mm . T he rem a i nde r 

of the r oc k was phenocrysts o f plagioclase an d 

pyro xe ne with gr a in sizes fr o m less than 0. 25 up 

t o 2mm. Farther from the contact the proportion 

o f gI' o u ndm ass decreases and that of t he phenocrysts 

incr ea ses. 

increases. 

Also , t h e grai n si z e in the groundmass 

At a dist ance o f t hr e e or f our i n ches 

f r om the cont~ct , the gr o u ndmass has d r o pp e d t o 

68 pe r cent and the grai n si z e ha s increased t o 0. 05 

o r 0 . 1mm (fig.2 2 ). At a.b out ei ght inches fr o m t he 

contac t t he ground mass has b een reduced t o about 

60 p e r ce nt and th e cry stals are 0 .1 t o 0. 2 mm. 

F o ur f e e t from th e contact , the gr o u n dmass is oh l y 

40 p er cen t and t he grai n siz e has i nc r ea sed t o 

abou t 0. 5mm. F i ftee n t o twe n t y feet fr o m t he 

contac ts, all the c rystals have r e a ched the same size 

and no distin c t gr ou nd mass is found any m o ,r e. The 

texture in most cases is rn<icr opo rphyritic. In the 

coa rse parts, farthest from the contacts, th e 

groundmass has an ophitic to su.b-ophiti c texture; 

the su p hed r al plagiocl a se laths form a network and 

the o t he r minerals occupy the spaces between the 
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plagioclase laths. E ven if t he gr oundmass is ophi tic , 

the ov er-all texture would b e c o nsider e d porphyritic 

because o f the phenocrysts o f pla gi ocl ase and 

py r oxen e. It is n o ted t h at t he plagioclase a nd the 

o·rth o pyr o x en e phenocrysts are euhed r a l i nd i v id ual s, 

wh ile t he c lin o pyr o xene is usually f oun d a s c lust ers 

o f anhedral c rystals. 

T he gr oun dmass is c o mpose d es sentially of 

plagioclase and pyroxene and lesser am o unts of 

magnetit e and m i no r miner als . T he plagioclase is 

seen as slend er laths a nd is re lativel y unaltered . 

The py r o xene is cha ract e ri stically altered and, i n 

mo st cases , has a gree n col o r du.e t o its alterati on 

t o ch l o rit e. Br o wn hornblende and bi o tite a r e often 

p rese n t. T he magne tit e is o bserved as a nhedral and 

eu.hed ral grains, dissemi na t e · t h r ough o ut t he 

gr o undmas s . C 1 o s e t o the c o n ta c t th e O·r e mi n e r a 1 s 

appea r t o b e mo re plentiful and b e tt e r f o r med ; 

farther away fr om the c o nta c ts t he crys tals t en d to 

m o r e d iv e. r s e s h a p e s a n d s i z e s . E xamination under 

refl ec ted light r ev eals an i n tergr o wth b e t ween 

m ag ne tite a n d ilmenite in t he l arger i rregular 

c r ystal s. 

The phen oc rysts in this r oc k am o unt t o about 

25 per ce 'nt i n areas close t o the contact and increase 
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aw a y f r om the con t ac ts as th e gr oun d mass de c re a s es ; 

farth e r aw ay , there will be no p h enoc r ysts whatever. 

P lagioc l as e f o rms 50 t o 65 per cent of t h e phenocrysts, 

while , t h e py r o xenes amount t o 3 0 t o 50 pe r cent. 

Usually the o rt ho p y r o xe n e i s less than half that of 

t he cl i nopyroxene. 

T he plag i ocla s e is si mila r t o t ha t des cr i bed 

in t he glassy con ta ct s b u t the compos i tion ma y b e 

sl ig h tly m o re s od ic (ab o ut A n ,7 0 ) . T w i nnin g is 

conspicuou s; Al b it e , Carlsb ad, a n d com binati ons 

of the tw o ty pe s are comm on . Pe ri c li n e twin n i n g 

is less common . M any crystals a re z on ed. 

T he o r t hopy r o xe ne s 2 mm in leng t h ar the 

la rgest cr ystals. Th e y a r e m o r e s ever e 1 y c o r r o d e d 

a n d a lt e r e d t h a n the p 1 a g i o cl a s e o r t h e c li no p y r o x e n e . 

T he altera t i on i n man y ca s es comple t ely r eplaces t he 

entire c r y st al. T hese al t eration products are br own, 

ye ll ow , o r of ten col o rless; th e y have wea k 

bir ef r ingence. W here the al terati o n i s l e ss ma rk ed 

it has a gre en color. T hese alt erati on pr o ducts ar e 

believed t o be calcite an d a n t i g o rite. C omm on 

inclusion s are sma ll we ll -f o r m ed crystal s o f 

pl ag iocl ase. 

en statite. 

T hese py r o xenes are ide n tifi ed as 

The cl in opy r oxenes, simila r t o t ho se i n the 
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glassy c·onta ct s, a re foun d in group s o r clusters of 

anhedral crys tals, of t en s u rr ounding larger l a ths 

o f plag i oc lase. T hese py r oxenes are mo re 

birefringent , les s altered, and a r e small e r than 

the o r t hop yr o ~ ·en e s . Twi nn i ng i s als o ·very common. 

D etailed exam i na ti on indicated that t he;se a r e 

augite. P ige on ite was not identified as a 

pheno c ryst bu t it is pr o bable that this mineral 

exist s in the groundmass. C l i nopy roxenes are 

al t e r e d t o u r a 1 i t i c o r hr o w n p 1 e o c h r o i c h o r n b l e n d e , 

, bi o tite, and chlo rite, all• of whi ch are obse rved 
I 

as reacti on r ims surr oun di n g t he pyroxenes. 

N o r mal Diab ase 

N ormal diabase constitutes the b ulk of the 

dyke rock; o ver 9 5 per cent . T his material is found 

in the cen tral port i on o f the dyke; it is b oun d ed on 

either side by the ch i lled m arg i ns. The r oc k 

differs fr o m those previously mentioned i n that it 

h a s c o o 1 e d m oar e s 1 o w 1 y a n d t h u s t h e r e i s a m a r k e d 

differen ce i n t he gra in siz e , texture , an d the 

amounts of the va r iou s minerals (fig . 2 4 ). 

T he t ex t ure is va riabl e bu1t in m os t ca ses 

s u b op h it i c o·r di a b a s i c . A ll minerals have approx-

imately the same size (about 1 t o 3mm). Th e 

feldspa rs are equidimensi onal to la t h shaped, with 

euhedral t o su.b hedr al f o rms p r edominatin g; 
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FigLlre 23 Chilled m argin of the dyke about 12 feet from the contact 
The ratio of groundmass to phenocrysts is about l:L 
Photo taken under crossed nicols . Magnification 20X. 

Figure 24 ~ ormal quartz-diabase showing clearly most of the mineral 
constituents . Note the interstitial gra_nophyric inter growth , 
Photo taken under crossed nic ols. Magnification, 20X. 
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pyr o xenes are us uall y equid i mensional an d anhedral. 

T he in t ers tit ial ha bit of t he quartz an d the alkali-

feldsp ar is con spicuous a s a striking gran ophyric 

o r micrope gmati c eute c t ic intergrowth. At R o b ert's 

M oun tai n some of the samples s how an appa r en t 

vesi c ular t ex t u r e which is c au sed b y the filling o f 

the inter sti ce s with gla s s, q ua rtz - felds pa r 

inte rgr ow t h, z eoli tes, chl o rite and calcite. T he 

ve s icu lar appearance is c au sed b y t h e radiat ing 

habit o f t he ze o lites. 

The min era ls f oun d i n the n o rmal di a base 

are , in or der o f abundance , pl agi oc lase , py r oxene , 

q u a r t z a n d a 1 k a 1 i - f e 1 d s p a r ( a s a n i n t er g r o w t h ) , o r e 

mineral s , chlo rite, b io tite , amphi b ole , and apatite. 

T he pl agi o cl ase c on stitutes abou t 5 0 per 

cen t o f th e r o ck and h as a com p o sition i n t h e 

lab r adorite r an g e. T he c ry s t als range in s ize up t o 

3mm; t h ey a re always twi n ned and fre q uently z one d . 

T h e plagioclase is fre s h a n d r ela t ive ly unal tered, 

al t hou gh a white flaky alterati on product is often 

ob serv e d . 

Th e predomina t ing py r o xene is augite; it 

f o r ms abo ut 3 0 per c ent of the r oc k. Th e crys ta ls 

are su. bhe dra l to anhedral and many a re twinned . 

U n der the m icr oscope, they a re co 1 o r 1 e s s t o pa 1 e · 

brown ; i n some cases the re is a slight pu rp le tint 
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but th ey are no t ple o chr o ic . Indi vidual well-fo rm ed 

c rystals are rare , while aggregates o f differently 

o ri en t a ted a nhedral grai n s a r e t h e usual habit . 

R andomly- o ri en t ate d anh edr al g rai ns of anot her 

pyroxene o f the same or s lightly higher relief, and 

with appro xi ma tely t he sa m e b irefri n ge nc e a re 

c o mmon as i nclu si ons . D ue t o thei r sma ll 2 V, th ey 

are b e l ieved t o be pige oni te . O n ma ny o f t he 1 on.g i-,. 

tu di n a 1 s e c t i o n s o f au git e t h er e a r e v e r y f i n e 1 i n e s 

or s t r i at i o n s at , o r n e a r 1 y a t , r i g h t a n g1 e s t o t h e 

c rystal o utline . T he s e a r e beli eve d t o be exs o luti on 

l am ellae o f pigeon i te . 

These pyr o xe n es are a l te r ed to u r al itic 

am p hip o le , brown bi o tit e, and chlo rit e whic h o fte n 

fo r m r eac ti on rims . 

T he o·rth o pyroxene i s usually not mo re t han 

one o r t wo per cen t in the c o a rse - gr a i ne d dia b ase 

and s eem s t o ·be r es tri c t ed t o the c hi 11 e d ma rgi ns. 

T he no t able exc e p ti on to t h is is at We st Ir onbound 

Is land whe r e up to 8 . 5 per ce n t o f o rth opy r o xene i s 

f o und. LaH ave Is l a nd ro c k s s h o w a few pe r cent 

o-r t h o p yr o x e n e , w h i 1 e o t h e r 1 o c a t i o n s h a v e 1 e s s t h a n 

on e per cen t . Wh en found i n t he n o rmal dia b ase it 

is i n all r espec ts si m ilar t o t ha t al ready me n t ioned 

u n d er c h i 11 e d m a r g i n s . . 
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Q u a r t z, a n d a 1 k al i - f e l d s p a r a r e t h e n e x t 

mo st abundan t mine rals. T h e s e t w o m i n e r a 1 s o c c u· r 

as individual gr ain s but much more common ly they 

are ob s erved as a eutectic i n t e rgro w t h filling the 

spaces between t he previously cr ysta lli z ed 

mine r al s . The intergrowth is f ound only i n the 

c oarse-grai ne d phase s o f the dyke and nev er i n t he 

chilled ma rgins . On t he average , th e rock is about 

te n per cent granophyric i n t e rgr owth. The close 

relationship of t hese t wo min er a l s makes o pti cal 

determination diffi c ult. Th e feldspar appears 

alterect · a nd more cloudy th an the quart z . Staining 

of t he alkali-feldspar makes it e asier t o d i sti n g uish 

between the tw o mine rals. W ithin any on e unit of 

in t ergrow t h , a ll the quartz has the s ame optical 

o rie n t a ti on ; s i mi larly all t he feldspa r grains have 

t he same op t ica l orienta t ion. It is not known if 

t here is any relationsh ip be tw e e n t he or i enta ti ons 

o f the two mine r als. 

Th e o re minerals, mag ne tit e , ilµienite , and 

py rite, cons titute about t h ree per cen t of this r oc k 

type. The py rite is foun d only as a few small 

gr ain s scattered thr ou gh ou t the r oc k; it is 

es ti mate d that their t o tal v o lume is less than one 

half of on e per c ent. M ag n etite a n d ilmenit e are 
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found as small grai n s, b u t more commonly as la rg e 

(up t o 5m m ) skeletal crystals . 

Apatite, in .. lon g sle nde r needles is ub iq uitou'"'. 

O t h er min era l s, (h o rnblende, bi ot ite, calcite, 

sericite, ep i do te, etc. ) ar e be lieve d to be al terat ion 

produc ts . 

I nclusion 

O n ly on e inclu sio n was f oun d within the dy ke. 

T h i s i n c 1 u s i o n w a s f o u n d o n t h e n or t h e a s t e r n s ho r e o f 

We st Ir on b o und I slan d, it measures a b ou t o ne foot by 

s i x i nch e s. It is a fine-grai ne d, da rk grey r oc k. 

T he contact between the incl u sion and the diabase is 

ve ry well defi n ed . The s hape of t h e i nclusi on is 

s moo t h an d well r oun ded; t h ere are no sharp or 

an gu la r corner s. 

T he main mine ral c on stituents o f the 

i nclu si on a re p lagi oc lase, o·rt ho cl a se a n d q uart z; 

p r e s e n t i n m d.. n or a m o u n t s a r e b i o t i t e a n d o p a q u e 

mi n erals . Mi ne ral identifica tioi.1 wa s diffi cu lt 

beca u se of t h e smal l grain size and the t u rbid and 

alte red nature of the mi n er al s. 

T he feldspars are altere d and o ften closely 

as s ociate d with the q ua rtz, which makes t h e estimat e 

o f their relative ab un dance difficult. P la gi o clase 

c ry s tals are smaller than the o rt hoclase and are 
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mo r e intensely altered. T h e f el d s p a r s a n d t h e q u. a r t z 

form ove r 8 0 per cent o f t h e r oc k . 

The biot it e f o rms about 1 0 pe r cent o f the 

inclu si on . Ha lf of the b iotite has be en staine d a 

brick re d color by t h e ir on o xide of the altered 

op aque m i nerals. 

M any of the opa que g.r a ins s how a brassy 

c o l o r i n reflec ted light; they are ide ntified as 

pyrite. The rest of t he opaque m i ne ra ls are 

ma gnetite an d hematite . 

It is obv i ous t h at the c ons tituents of the 

inclusi o n are di ffe re n t fr o m t hos e o f the diabase. 

It is evid en tly an inclusi on of f o r ei g n mater ial. 

I f t he c oun try r oc k (slate) were t o be 

as si milated by the dyke an d b e r ecrys t alli z ed it 

is po ssible that it woul d f o r m an inclusion like that 

des c r ibed a b o ve. Since the s lat e is che mically 

equivalent t o a gr anitic r oc k an d the inclu si on is 

thought t o be very similar, the autho r sug gests 

that it is country rock material. 

Summa r y o f R ock T ypes 

The main cha r acteristics o f each o f the main 

r ock types discussed are listed below: 

Glassy C on ta ct s 

This r oc k type i s characteri z ed by t h e dark 
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gl a s s y gr oundm as s , t h e sma ll per ce n ta g e o f 

phenoc r ys ts of p l agi oc lase and pyr o xe n e a nd t he 

mic r o p o rphyritic texture. 

C h i lle d Margins: 

T he ch i e f cha ra c teri sti c s of t h i s rock t y p e 

a r e : t h e oph iti c text u re of th e gr oundm ass, t h e 

p re s ence o f phenocrysts, t h e absen c e of 

gran op hy ri c in t erg r o wth, and t h e p r e s e n ce of larg e 

a lter e d o rt hopy r o x e n e c ryst als. 

N o r ma l Diabase: 

T h e ch i e f characteristi c s of t h is r o ck ty p e 

a r e: the b la ck and white sp o tted appearance in hand 

spe c i m en, the subophitic o r di a basi c text u re, the 

lar g e grai n size ( on e t o t h re e mm ) , t h e p resence 

o f abundan t gr an op hyric i n t e rgr o wt h , an d the 

r e 1 at iv e s c a r c it y o f o r t h o p yr o x e n e . 

3 . 4 'M i ne r a 1 C ·c, rr s t'i tu en t s 

Plagi o c l ase 

The amount o f p l agi o c lase v aries from 43. 4 

to 6 1. 8 per cent in the crysta ll i n e p hases o f t h e dyk e. 

T h e u su al range is between 50 and 55 p er cent whil e 

t he av erage of all sa m ples st u died is 51. 3 per cent. 

I n th e c h illed margins of t h e dyke, plagioclase i s 

f ou nd in the grou n dmass and as phen oc rysts . The 

a m o u nt o f p lagioclase as phen o crysts averages 
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a b o ut 13 per cent. 

The pla gioclase varies from A n 53 t o An75; 

thus it is, for the most part, l abr a dorite. I n t he 

chille d margi n s the anorthite content is as hi g h as 

74 to 75 per cent and is always higher than in the 

c e nt er of the dyke where it a v erages 66 per cent . 

The crystal size of the fe ldsp ars ranges 

fr o m barel y visible under t he microscope up to 

3 m m i n len gth. I n t h e c ont a ct z ones, s mall e uh edr al 

phenoc rysts fr om O . 3 mm t o 1 mm are found embedd ed 

i n glassy material. Toward the ce n ter of the d y ke, 

t h e size o f the crystals increases to a maxim um of 

abo u t 3 mm. 

laths. 

These crystals are usu al l y well-f o rm ed 

Cleavages are fou n d in tw o p r o m i nent 

d i r e c t i o n s , ( -0--0 1 ) a n d ( 0 1 0 ) c 1 e a v a g e s a r e p e r f e c t t o 

g o od, and intersect at angl es o f ab o ut 9 3 degrees. 

A p oo r c leava ge m ay b e see n parallel to (11 0). 

Fract u res in various dir ecti on s may a 1 so be see n 

in ma n y crystals. 

There are numero u s incl u si on s of sma ll 

a n h e dr a 1 ( 0 . 1 to O . 5 mm ) c r y s t a 1 s o f m o r e c a 1 c i c 

plagiocl ase; accurate determi nation of their 

compo sition was difficult. O ther inclusions a re 

small pieces (0 . 1 mm) of opaque m ater ial which 

were not identified. 
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The feldspar crystals are ge n erally 

idiomo rp h ic, b ut in se ve r al areas t he re i s a fading 

of the feldspar into adjace n t q ua rtz alkali-feldspar 

inte r growths . It appears t hat there h as bee n some 

inte racti on betwee n the q ua rtz and the fe l dspar . 

T his will be disc u ssed in m o re detail under the 

heading "Gr anophy ric Intergr owth ". 

I n mos t cases t h e feldspars are q ui te fresh 

and unalt ered. Where alter ation is o bser ve d it is 

alon g small fractures, most of which see m to be at 

right angles t o the elongation of the lath-shaped 

crystals. O f ten the a l teratio n appears as a .flaky 

material o n the surface of t he mine r al. T he 

alteration pro d uc ts appear t o be epidote , sericite 

an d sau ss urite. 

Twinning o f the plagioclase was o bs erved 

in all samples. T he mo st comm on tw innin g is 

polys y nthetic acco rdi n g t o t he al b ite l aw. Car l sbad 

and per i cline types of twi nn i n g are also c o mm o n. 

C om b inations of the car l sb ad and alb it e twins ar e 

extremel y co mmon . Zo n i n g is not extensive b u t 

may be seen on sections cut nearly parallel to (0 1 0) . 

Th e optical properti e s are as follows: 

colo rless, non pleochroic, l ow r elie f, maxim um 

-birefringence weak(. 008 to . 009), extinction normal 

to (010) acco rding to the albite la w va rying from 3 6 to 
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42 degrees, interference figure biaxial positive, 2V 

very large. 

Orthopyroxene 

The amount of orthopyroxene is generally 

less t han one per cen t, with the exception of the 

LaHave-Ironbound area and c o ntact areas . At W est 

Ironbound Is lan d the orthop yr oxene con c ent rati on is 

a b normally high; it averages abo ut 2. 3 per cent in 

the w ell- c rys tallized part of the dyke. This 

represen ts a marked divergence fr o m the orth o pyroxe ne 

co n tent found else w her e in the dyke. In all c o ntact 

a reas examined, there is a concentration of 

o rthopyroxene (fig. 25). At the contacts the 

orthopy r oxe ne averages 1. 8 per cent, it rise s to a 

maximum , averaging f our per cent s ix inches from 

the c o ntact, and the n declines steadily as t h e normal 

dia b ase is approached. A b ase level of less t han 0 . 5 

p e r c e,nt is u s u a 11 y r e a c he d 1 5 to 2 0 f e et fr o m t h e 

con t acts. It is q uite possible t ha t the content o f 

o r t h o p y r o x e n e i s s 1 i-g h t 1 y h i g h e r t h a h s t a t e d , b e c a u s e 

sections at right angles to the cQaxis appear very 

si milar to the clinopyroxe n es. 

On the basis of ten meas u rements of 2V, 

the pyroxene was determined t o be enstatite. 

Orthopyroxenes occu r as euhedral to 

subhedral elongated prisms or laths. The 
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Figure 26 Large orthopyroxene crystal in the fine grained groundmass 
of the chilled margin . Note the small included lath of 
feldspar. Photo taken under crossed nicols. Magnification, 
20X . 

Figure 27 Enlarged view of the orthopyroxene seen above. Note 
the alteration along cracks . Magnification, 90X . 
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o .• r t h op yr oxe n e s are a 1 ways the 1 a r g e st crystals , and 

ar e c o l o r l e s s .. . I n t h e c h i 11 e d ma r g i n s , t h e y a r e 

o bserved as microphenocrysts o 'f 8 to 2 mm in length, 

while in oth e r areas they are slightly less well-

f o rmed an d may be up to 4 . 5 mm in length (fig. 26 

a n d 27). Normal c l eavage o ccurs parallel to (100) 

a n d ( 0 1 0 ) . I rr e g u 1 a r d i s t i n c t fr a c t u r e s c u t t i n g 

across the cleavage are common in longitudinal 

se c ti on s. E u h e d r a 1 a n d a n h e dr a 1 p 1 a g i o c 1 a s e a n d 

a f e w r e s o r b e d o 1 i v i n e gr ai n s a r e t h e o nl y n o t e w o r t h y 

inclusio n s in the orthopyroxenes. 

There is some alteration along the prominent 

fractures and around crystal borders resulting in a 

greenish material, probably antigorite. In some 

cases the o rth o pyroxene has been comp l etely 

replaced by secondary minerals w h ic h are pseudo-

m o r ph ic. 

Th e op tical pr o perties are as f o l l ows: 

co l orless; h igh relief; maxim u m bir e fri n g en ce 0. 009; 

extinction parallel or nearly so t o t he c leavage and 

crystal outlines; orientation length s l ow: interference 

figure, biaxial positive; 2V, 84 to 90 degrees. 

Clinopyr o xene 

Clinopyroxene is the second most abunda 'nt 

mineral; it constitutes from 17 to over 40 per cent 
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o f t he r oc k. In t he chilled margi n s t he p yr o xenes 

o c c u r i n t h e g r o u n d m a s s a n d a .Si_,,P h e n o c r y s t s . T h e 

ph enocrysts usually c onstitute from e ig h t t o fifteen 

per c ent o f t he r oc k of t h e chilled margin s. 

Ge ne r a l l y , the clinopy r o xenes a re sma ll er 

t han t he feldspars ; t h ey v a ry i n s i z e fr o m bar ely 

v isible ( i n t he c ont a c t areas) t o a maximum of 

ab o ut 2 mm (i n the coa rse p h ases of t h e dyke) . 

I n t h e ch illed margi n s t h e phe no crysts occu r i n 

gr oups o r clusters rat h er t han as single is o lated 

crystals, and are subhedral t o anhedral. The 

c rystals a r e usuall y short a 1;1 d 'prism atic with four 

o r eig h t sided cross-secti ons (fig . 28). 

There are tw o g oo d cl eav a ges which f o rm 

a n gles o f ab o ut 9 0 degre e s i n secti on s no rmal t o e' 

t he c-axis. These cleavages are seen pa ra llel to 

(1 00 ) i n l on gitudinal se ctions. T h ere are als o 

nu mer o u s irr e g ula r fr actu res . 

T w i nn i n g is ve ry c om m on with (100) as the 

twin plane , b u t z o ning is m uch less fr 'equent. 

In the clinopyroxe n es, small a n hedral 

crystals o f plagioclase feldspar as well as smaller 

specks of opa q u e material are pl e nti f ul as i nclusions . 

Sm a 11, i r r e gu 1 a r , fr e s h . p yr ox e n e s of a dif fe r e n t type 

also o ccur as inc lu si ons. The included py r o xene has 

a much smaller axial angle than the host pyroxene. 
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Figure 28 Subhedral augite crystal showing twinning and cleavage. 
Photo taken under crossed nicols. Magnification, 20X. 

Figure 29 Augite with a reaction rim of hornblende. Photo taken 
in plane light. Magnification, 90X. 
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This w ould i n dicate t ha t t he hos t py r ox ene is augite 

and t h e i nc luded minera l is pig eon it e . T h ese two 

py r o xenes are very simi l ar in all r espec ts except 

the ax ial angl e. 

O n s om e augite gr a i n s, exsolut i on lamellae 

were o bs e r ve d. A cco rding t o D eer et al , (1963) 

T he l amellae orientatio n in r e spect t o t he augite 
i s, however distinctive; orthopyr oxene lamellae 
are exsolved parallel t o t he (100 ) plane , and t he 
pigeonite lamellae par allel t o the (001) plane of 
t h e augit e host. 

Sin ce the lamell ae o bser v ed were parallel t o the 

( 00 1) p 1 an e o f the au git e , t he y were con sidered to be 

pi ge on it e . 

R e a c t i o n . r i m s o f b r o w n o r u r a 1 it i c ho· r n b 1 e n d e 

o ften surr o u n d t h e o rigi n al py r o xe ne (fi g. 2 9) . . This, 

i n t u r n , is usually e nc l ose d b y a _ayer of c h l o rit e . 

A lso present are bi o tite a n d ma g ne tite in small 

amounts. T h e alte rati on als o t akes pl a ce a.lon g cracks 

within t he c r ys ta l s an d a r ound the b o rders. 

T h e op ti cal p r op.er ti es of the clinop yr o xenes 

a re as fo ll o ws: color less or pale br o wn t o purplish, 

hi gh reli e f, moderat e bir ef ri ngenc e (maxim u m, 

s econ d o rder), ex tin c ti o n i n l on gitudi na l secti ons 

25 t o 45 d e grees fr om t he cleava g e traces , inter -

feren c e figure biaxial positive, 2 V f o r augite varies 

f r om 48 t o 60 degr ee s a n d f o r the pi ge o nite less tha n 

20 degr ee s. 
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G ra nophric Intergr o wth 

This intergrowth is not a mineral but a 

combination of two closely ass oc iat ed miµe ra ls 

which a re impossible t o treat s epa rat ely ; thus 

they were counted as a si n gle pha s e, and are so 

discussed here. 

The am ount of t h e i nte rgrowth ra n ges 

betwee n 3 and 2 1 per cent . I n the chille d margins 

it is no t found, but i n the coa rs e diaba se it averages 

about nine per ce nt. 

The intergrowth i s interstitial t o all other 

minerals. I n most case s it seems to be in clo se 

a s sociation wit h t h e pla gi ocl ase (fig. 3 0 ). It occu rs 

i n v a r i o u s s i z ·e s fr o m s m a 11 b 1 e b s ( 0 . 0 5 m m ) t o m o r e 

extensive a re as ( 0 . 6 o r O . 7 mm in d iam e'i er). 

Sta inin g sh owe d t h at t h e feldspar i s potas sium 

b earing. 

T h e quartz in mo st sections is clean and 

clear and s how s sha rp con ta ct with the alk a li-feldspar 

which is turbid and cloudy in appearance. The rati o 

of quartz to feldspar was no t determined but was 

e s timated as 1: 2. 

W i t hin an intergrowth unit , the optica l 

orientation of all q ua rtz gr ains is the s am e. The 

feldspars of the unit have a common orienta tion 

also, but n o t t ha t of t he q uartz . 



Figure 30 

Figure 31 
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, .. 
Graphic int ergrowth.. Note the radiating texture and 
the interstitial habit. Photo taken with crossed nicols . 
Magnification, 90X . 

Granophyric intergr.owth of quartz and alkali-feldspar 
showing radiating texture . The central crystal is 
plagioclase feldspar . Photo taken with crossed nicols . 
Magnification , 90X. 

--· 
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Q uartz can usually be readily identified 

because it is not alte red and turbid like the alkali-

feldspar . T h e i nit i al i d e n t if i c at i o n o f the f e ld s p a r 

was made by staining methods. 

In several instances a rea ction between the 

p 1 a g i o c 1 a s e a n d t h e i n t er g r o w t h i s o b s e r v e d . It 

appears as if the quartz and t h e plagiocla se have 

i n t er gr o w n t o f o r m a z. o n e o f my r m. e k i t e ; a s i m i 1 a r 

in t erg r ow th was observed between tw o plagioclase 

c ry s ta 1 s (fig. 3 51
). In the vast ma j o·r i t y of cases the 

boundaries between the granophyre and the adjacent 

minerals, in clu di ng the plagioclase, are very sharp 

and distinct. 

T he textural variati o ns of the inter gr o wth 

are intere st ing bu.t are not fully understood. S me 

of the main textural types o bserved are described 

as follows : 

a.) Graphic : T his t ype is characteri ze d by the 

angular o r cuneiform shapes o f the quartz which 

appea rs distinctly against a background of alkali-

feldspar. The bou nda ries between th e quartz and 

the feldspar are distinct (fig. 32 and 33). 

b.) R adiating : T his pattern i s characterized by 

a r o sette arrangemen t . T he particl e s radiate ou tward 

from a cen tr al point or a r ea which is o ften a small 
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Figure 32 Graphic intergrowth of quartz and alkali-feldspar. Note 
the cuneiform habit of the quartz. Photo taken with crossed 
nicols. Magnification, 90X. 

Figure 33 Radiating graphic intergrowU1 , Photo taken with crossed 
nicols. Magnification, 90X . 
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quartz gr a i n or a larger feldspar (fi g, 31). The 

quartz may be see n as disti n ct grai n s with sharp 

bou n daries or as irregular blebs o r e lon gated 

pat ch es, us u ally wit h m o r e diff u s e gr a i n b o u n daries . 

c. ) D en driti c : These i n ter gr o wt h s are usually 

f oun d a r o un d t he c ir cum fer ence o f on e o f t h e o ther 

in t er gr o wt h t y pes. T h e patt e r n a p pe a rs a s crooked 

p r imar y s t ems w ith s malle r s e con d and t h ird o rder 

b r a nc hes gr wi n g ou tward i n va r i o us dir ec ti on s ( fig. 34) . 

d . ) Diff u se: In r h is t yp e t h e b oun daries betwee n 

t he q ua rtz an d t h e a l k a li - f eld s p ar a re v ery cl ou dy an d 

i n d i st inc t . In s ome l o ca t i on s, no tably R o bert ' s 

M o un t ain , t h e in tergr o w t h a ppe ar s e xtre m e l y fine 

gr ai n e d . 

Mi n o r M ine ra l s 

0 r e M .t rr1 e',r al s 

Th e ore m in er a ls inc l u de m a g n etite, ilmenite, 

p yr i t e and h ema t i te . The se mi n e r als c o n stitute abo u t 

t h r e e p er ce n t o f t h e r o c k; l o cally t he p er c entage may 

be as h igh as 6 . 1 o r as lo w as l. 8 pe r c ent. In the 

c hi ll ed margins it is belie v ed t h a t t h e o re minerals 

may a cco u n t f o r as muc h as e i g h t t o t en per cent o f 

t h e r oc k. 

Sm a ll pyrit e crysta l s are f o u n d scattered 

t h r o ug hou t the r o c k; t h ey are re c o g n ized by t.h eir 
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Figure 34 Dendritic granophyric intergr owth. P hot o taken with crossed 
nicols, Magnification , 130X , 

Figure 35 Reaction zone aromnd a plagiocl ase crystal, Photo taken 
with crossed nicols, Magnification , 130X . 
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bright met· llic lustre in r eflected light. The py rit e 

is usually found in a s sociation ·w ith chlorite an d ore 

minerals. 

The hematite was ob erved infrequently as 

t hin red fl ak s which under r efl c ted light appea r 

dark and opa que. 

Pri mary magnetite is found in t he chille d 

pi:argi n s o f the dyke a_s small anhedral t o euhed ral 

gr ains distributed thr o ugh o u t the g r oundmass. 

S ec on dary magne tite i s f o ur1d in associa ti on w ith 

ch l o rite derived from al t e red pyroxenes. 

Ilme ni t e and magne t ite also occu r a s large 

skeletal c rystals up t o 5 mm in leng t h ( fig. 3 6 an d 

3 7). I n reflec t ed ligh t , s om e grains show lamellae 

o f a lighter-· colored mat e rial. 

beli eved t o be ilmenite. 

Alkali-fe l dspar 

Th ese lamellae are 

T he alkali-feldspar., as p r eviously de :.-:;c ribe d, 

usually occu r s a s an in t er gr o wth with q uar t z but 

some t imes it o c cu rs as irregular, cl ou ded and ofte n 

as al t ered grains. The feldspar has a .refra c tiv e 

index slightl y l owe r th an t he a ss oc i a t ed q ua rtz. N o 

twi nning has b een d etected. T herefore , it is pr e sum ed 

t o be o rth oc l ase or anor t h o clase. 



Figu..re 36 

F igure 37 
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Large skeletal crystal of magnetite " Photo taken in plane 
light. Magnification , 20X . 

Large skelet al crystal of magnetite with inter grown ilmenite . 
Phot o taken in plane light. Magnification, 20X. 
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Qu artz 

Qu art z is found in intergr o wth with the alkali-

feldspar. It is present also as single irregular 

interstitial gr ains . 

Olivin e 

Olivine was o bser ve d as s mall r eso rbed and 

al ter ed gra i ns in seve r a l t h i n sections. They are 

re cogni z e d by t he ir high relief , anhe dr al s hape and 

extensive al terati on . O p ti ca l determinations were 

difficult due t o the small size and t he al ter ation. 

Apatite 

Apa tit e is a very min o r c ons tit uen t . It is 

f ound as ve ry l on g , s lender, co l o rle ss p rism s with 

s traight e xti nc ti on ; perpendicular . t o (0 01 )- they 

appea r a hexagonal p ris ms . It is mo st conspicuous 

w~ e r e the r ock is coa rse grai n ed. 

Amphibole 

Br own ural i ti c a:rnphib o le and h o rnblende are 

found in small amoun t s as an alt e rati o n produc t of 

pyroxene . In aggregates an d in anhedral c rystals 

these minerals show pleochr o i c brown colors but in 

places th, ey may b e bleached t o alm o st colo rless. 
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Bi o tite 
I 

Br own pleoch r oic biotite is found as an 

alteration o f pyroxene and it is often associated 

wi t h amphibole and c hlorite . 

C h l or ite 

T he amount of chlo rite is v ariable . It 

appea rs as ag gregates a n d it is an alt eration 

p r o du c t o f t h e p r e - e x i s t i n g p yr o x e n .e s , . ho r n b 1 e n d e 

and ' biotite: C .h 1 o r it e i s , i n m a n y c a s e s , f o u n d i n 

reaction rims around pyroxe ne . 

Cal c ite 

C al c ite is a ve ry mi no r m i neral. It is f o und 

i n p a t c h e s or f i 11 i n g er a c k s w i t h i n t h e r o c k . T his 

m i n e r al w a s i n t r o du c e d t o t h e r o c k a ft er c o n s o 1 i -

dation . 

3 . 5. C omparison W ith Ot her D iabases 

A c o mparison o f t h e petr olo gy of t he Great 

Dyk e o f N ova -- S co tia with ot her di a b ases sh o w s t ha t 

t he y a r e ve ry s im i la r. T he T riassic diabases of 

the e as t e rn United States, w hich were e mpl aced at 

a b o ut t he, s am e t i me , s h o w s o me s i m il a r it y . ( t a b 1 e 1 ) . 

Also t he W hin Sill an d t he t holeii te dykes 

o f Grea t Britai n ( f ig. 3 8) are very si m ilar in 

m ineral compos itions t o t he Great D yk e of N o va S cotia.. 



Q u artz 
Feldspa r 
P yro x ene 
Biot it e 
Ol ivine 
Magnetite 
Other 

TABLE 1 
MODAL C OMPOS ITI ON OF SOME T RIASS IC D IA BASES 

1-6 From Stose a n d Lew i s (191 5 ) 
7- 10 Great D yk e of No v a Sco tia (19 66 ) 

(1) ( 2 ) ( 3) (4) ( 5 ) (6) (7 ) (8) 
19 7 - - - - 1 7 8 
44 4 2 37 20 38 1 8 49 5 4 
27 3 4 5 9 73 4 6 58 27 3 4 
3 - - 1 1 1 2 1 
- - 1 4 1 3 2 0 
7 1 7 3 2 2 3 2 2 
- - - - - - 3 2 

(1) Qu artz-Diabase Holmstead, N. J •. 
(2) Qu artz-Diabase Jersey City, N . J . 
(3) Diabase The P alisades. Englewood Cliffs, N !J . 
(4) Diabase The Palisade s , Englewood Cliffs, N . J . 
(5 ) Olivine-Diabase The P alisades; Weehawken, N, J . 
(6) Olivine-Diabase The Palisades, Englewater, N . J . 
{7) F5 Quartz-Di abase Great Dyke , Little Rocky Mt., She lburne , N .s. 
(8) FS Quartz-Diabase Great Dyke, Little Rocky Mt., Shelburne, N .s. 
(9) Q9 Quartz-Di abase Great Dyke, Black Cove , N .s . . 

{10) S4 Quartz- Diabase Great Dyke, West Ironbound Island $ N .s. 

(9) (10) 
10 9 
4 8 51 
33 33 
1 

3 4 
5 4 

co 
Nl 
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The description of th ese diabases indicates 

that the textures and mode of occurrence a r e a lso 

similar; t his hol ds especially tru e for the Tri assic 

di a b a ses o f the Newark system in the Unit ed States . 

T he basaltic rocks of the a djacent Tri assic 

basi n ( N o rth M oun tain) are ve ry similar in their 

min eral o gy. The ranges of composition of the N orth 

M oun t ain and the Gre a t Dyke a r e compared bel ow. 

MINERAL 

L abradorite 
Augite 
Pigeonite 
Orthopyr a xe ne 
Glas s and Magnetite 

3. 6 C hemis try 

NORTH MOUNTAIN GREAT DYKE 
Lund (1930) and 
Hudgins (1960) 

38-50% av. 50% 
20-40% av. 30% 
0-15% 

5-1 0% 

-·] 
' 

·-

45 - 60% av. 51% 

18-45% av. 30% 

0 -5% 
10-30% av . 18% 

T he :chem istry o f the Great Dyke of N ova 

S co ti a ha s be en co mpared with that of similar rock 

ty p es in othe r parts of the world. Tab ul ati on s of 

t h e o xides and o f the N iggli numbers for the Great 

Dyke and seven o t her areas are gi ven ( table 2 ). 

The Niggli numbers o f these rocks were used to 

calcu late the basis-group values Q, L, and M 

(Burri , 1964) which are graphically presented in 

figure 39. 



Si0 2 
Al2O 3 
Fe 2 0 3 
FeO 
MnO 
MgO 
Cao 
Na20 
K 2 O 
H2 o 
Ti0 2 
P2O5 

al 
f m 
C 

alk 
si 
ti 
p 
k 
mg 

TABLE -2 
CHEMICAL ANALYSES OF THOLEIITIC ROCKS 

FROM DIFFERENT PARTS OF T HE WORLD 
( See also figure 39) 

(A) ( 1) (2 ) { 3) ( 4) (5 ) (6) {7) 
52. 0 52.65 51. 5 0 52.5 5 1 .9 1 5 0. 25 5 0 .83 45. 78 
14.8 1 6.23 13. 6 9 1 5. 4 15. 3 1 13. 76 14. 0 7 14.64 

2 . 2 0.51 3.25 1. 2 0.98 3.8 7 2.88 3.16 
7.7 8. 21 6.97 9.3 9. 3 1 8.5 0 9.06 8.73 
0 .14 0.15 0.16 0.2 0.08 0 . 1 6 0.18 0.20 
6.3 6 .8 4 7.85 7. 1 7. 5 2 5. 4 2 6.34 9.39 
9. 7 11.34 10 .5 4 10.3 9. 7 1 9.09 10.4 2 10.74 
2 .6 1. 5 8 2.49 2 . 1 2.3 0 2. 4 2 2.23 2.63 
2.2 0 . 90 0.84 0.8 0 .7 9 0.96 0.82 0.95 
1. 3 1. 3 3 1. 24 1. 18 2.27 0. 91 0.7 6 
1.06 0 . 5 8 1.00 1. 0 1. 25 2 . 3 9 2.03 2.63 
0.14 0 . 01 0.33 0. 1 0. 08 0 .2 6 0 .23 0. 3 9 

NIGG LI VALUES 

(A ) ( 1) , 2 ) (3) (4) (5) (6) { 7 ) 
2 1 23 2 0 2 1 22 2 1 20 18 
4 3 4 2 4 8 46 4 6 4 6 46 5 0 
26 30 25 26 26 25 27 2 5 
9.6 5.2 7. 1 6 6. 4 7.7 6.4 6. 9 

128 1 27 1 25 1 2 4 1 2 4 1 2 9 123 9 7 
2 1. 2 1. 9 1 . 9 1. 8 4 .6 3. 6 4.2 

. 1 5 .29 . 14 . 14 . 3 1 . 14 . 3 8 
• 35 .28 • 2 . 19 • 18 • 22 . 21 . 1 5 
. 5 4 . 5 9 .5 9 .55 • 5 9 .45 .49 • 5 9 

(A) Great dyke of Nova Scotia, average of 7 analyses (G .s. C., 1966) . 
(1) Undifferentiated Tasmanian dolerite , average of 6 analyses (A,B. Edwaxds, 1942). 
(2) North Mountain basalts, Nova &otia, average of 15 analyses (Walker and Parsons, 1922 and Ltmd, 1930). 
(3)· Ka.roo dolerite, average of 43 analyses {Walker and Poldervaart, 1949). 
(4J Average Undifferentiated Palisades diabase (Walker, 1940) . 
(5) Whin Sill, average of 6 analyses (Holmes and Harwood, 1928), 
(6) World average tholeiitic b;salt , average of 137 analyses (Nockolds,1954). 
(7) World average alkali basalt , average of 96 analyses (Nockolds, 1954). 

"' "' 
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It may "be seen that the Great Dyke compares 

very close ly .with t ha t gi ven for the average 

th oleii tic basalt . C omp aris o n may also be made 

wi th the value s gi ven f o r t he average alkali basalt. 

The th olei iti c t ype s ma y b e reco g n iz ed .b y t h eir 

hfghe r Si02 an d low er MgO values . T u r ne r and 

' Verh oo ge n 0951) st a t e th a t N a2 0" an d K 2 0 values 
I_J 

a re als o l o we r in t he t h o leiiti c ty pes t han in t he 

alkali ty pe s o f basalt, but it may no t b e o b viou s 

fro m t he c hem i cal analyses. Thes e and o th e r 

d i ff er e n c e s o ft e n b e c o m e m o r e o b v i o u s i n t h e N i g g 1 i 

va lues. 

I n compa ri n g the dyke t o o t he r t hol eiiti c 

r o c k s i t i s n o t e d t h a t t h e f m v a 1 u e i s s li gh t l y 1 o w e r , 

an d t he alk v alue is substa n ti all y hi gher. 

C om paring t he Ni ggli value s o f the N o rth 

M o un ta i n basalts and th o s e of the Gre a t Dyke o f 

N ova Sc o t ia it is no t ed t ha t th e re is a r em arka b le 

similari t y . All values a r e in close a gr eem e n t, with 

the ex c epti on o f the alk value which i s a b no rm ally 

high in t he Great Dyk e. 

If t he Great Dy ke is derived fr o m a parent 

ma g ma with a compositi on si m ilar t o t hat gi ven fo r 

t he avera ge th o leiitic basalt , ( t a bl e 2 N o. 6) a d di ti on 

o f K20 a t t he exp en s e o f t he fe m i c o xid es i s appa r ent. 
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The mechan i:sm f o r this additi on has not be explained. 

Varia ti ons in the chemical composition 

ac ross t he dy k e at West Ironbound Is lan d are gi ven 

(table 4 ) and are graphically repr e se n te d (fig. 40 ) 

This se t of s ample s was analysed by the Geologi cal 

S urvey o f Can ad a. Part i a 1 an a 1 y s e s of s i .x s amp 1 e s 

o f the norma l diabase (analysed at Dalh ous ie) fr om 

various loc ations along t he dyke ar e given below . 

TABLE 3 
CHEMICAL ANALYSES OF THE GREAT DYKE 

(analysed at Dalhousie) 

(Cl) (F5) (H5) (N5) (Q 9) (Rl0) (av.) 
Si O2 51. 9 52. 2 53.7 53.3 53.3 53 . 9 53 .0 
Al2 O3 16.4 16. 1 16. 1 15. 0 15.0 14.9 15 .6 
T otalFeO 
Iron 

8 .7 7 9 . 85 9.58 10 .92 10.06 11. 28 10. 23 

Mg O 5.72 4. 61 4 . 0 4 .7 6 6.3 4.51 4 .98 
MnO 0 . 11 0. 11 0. 11 0 . 01 0. 13 0. 15 0 .13 
Ca O 10.2 9.39 9. 62 9. 0 1 9.72 8 . 80 9 .46 
T iO 2 0.75 1. 05 1. 09 1. 11 1. 02 1. 29 1. 0 5 

Cl Pubnico L ake N. S. 
F5 Little R ocky Mt. Shelburne N. S. 
H5 J ordan F alls N. S. 
N5 Bryst ol N. S . 
Q 9 B ack Cove N. S . 
Rl0 L a Have Island N. S . 
av. Average of the above analyses . 

A 1 2 0 . 3 a r e c o n s i s t e n t 1 y h i g h e r a n d t h e v a 1 u e s o f 

MgO and Fe O are constantly lower (Dalhousie 

analyse s) than those from the material analysed b y 
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the Geol o gical Survey o f Canada. It is no t known if 

these differences are real o r if they are due to 

differences in analytical procedures . 

Inspection of the six analyses don e at 

D a lh ousie (table 3) shows a trend fr om the south-

western portion of the dyke (sample Cl) t o the 

northeastern p o rtion o f the dyke (sample R l 0 ). 

T h. e·r e is an in c rease in the Si O 2 and a decrease i n 

t he A l 2O 3 fr om the Pubni co Lake area t o LaHave 

Is~and. It is not known if thi s trend is real or 

apparent. As the change is only abo u t one per cent 

o v e r a d i s t a n c e o f o v e r 7 0 m i 1 e s , t h e a 11 t h o· r f e e 1 s 

that it is not meaningful because a differenc e of one 

per ce n t c o uld be f oun d in samples taken only a f ew 

feet fr om each o ther. Als o , t he ac c ura c y o f the 

ana lyses is not high en o ugh t o delimit these 

di ff erences . 

It is noticed that the o xide pr o files from 

t he W es t Ir on b oun d area (fig. 4 0) are i n mos t cases 

f lat and regular at a distan ce o f m o r e than 20 feet 

fr o m the contac t (rock ty p e, normal diabase), 

alth o ugh the K2O values are erratic , and the A l2O3 

v al u e d r o p s t o a m i n i mu m a b o u t 5 0 f e e.t f r o m t h e 

contac t. As the contact with the country rock 

(Halifax slate) is approached there is an increase 



SiO 2 
Al 2 O 3 
Fe 2o 
FeO 
Mn O 
MgO 
CaO 
Na 2 o 
K 2 O 
H 2 o 
CO 2 
TiO 2 
P 2 O5 
Total 

( 1) 
7 1. 8 
1 2 . 7 

1 . 9 
2.0 
0.0 5 
1 . 7 
0.5 
3.3 
1. 57 
2 .2 

. 1 
0 .57 

-0. 0 8 
9 8 .4 

Table 4 
CHEMICAL ANAL Y SES ACROSS THE GREAT DYKE OF NOVA SCOTIA 

AT WEST IRONBOUND ISLAND 
(analyses by G.s.c., 1966) 

( 2 ) ( 3 ) ( 4) (5 ) ( 6 ) ( 7) ( 8 ) ( 9) 
70 . 1 6 4 .5 5 1 . 7 52. 0 5 1.9 5 1. 5 52 .3 52.2 
13. 6 1 6 .1 1 5.4 14 .8 14. 5 14.1 1 5 . 3 1 5.3 

3 .4 3 . 5 3 .1 2 . 2 2 .7 2 . 3 1 .3 1.8 
2 .6 3 . 0 6 . 7 7 . 7 7 . 0 7 . 1 s-. 3 7 . 8 
0.07 0.09 0.0 2 0.1 7 0.1 5 0. 1 7 0.1 6 0.18 
2 .4 2.5 6 . 5 6.7 7 . 0 6 .7 6 . 5 5 .9 
0.4 0.6 10 . 0 9 . 8 9 . 9 10.0 9 . 7 10. 2 
2 .6 2.8 2.5 2 . 5 2.7 2 . 6 2 .6 2.7 
2 .34 2 . 77 0. 38 2. 98 1 . 9 1 1. 6 0 3 . 2 1 1.80 
2 . 7 2 . 8 1.6 1 . 2 1 . 6 1.4 1 . 1 1 . 2 

. 1 .. 1 . 1 . 1 . 1 0 . 1 . 1 . 1 
0.67 0.75 1 . 11 1.0 6 1 . 0 6 1.0 6 1 . 0.6 1 . 1 
0.09 0.11 0.14 0.14 0.1 3 0.14 0.1 3 0.14 

101 . 0 99. 6 99. 3 101. 3 100. 6 98. 7 101 . 7 100. 3 

( For oxide profiles and sample locations see figure 4 0 ) 

(10) 
52 . 5 
14.3 

2 .1 
9. 2 
0. 2 0 
4. 7 
8 . 5 co 

0 
2 .9 
3 .90 
1 . 2 

. 1 
1.06 
0.19 

100.8 
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i n Si02 and Al203 at the expense of most of the 

o ther o xides. This seems to in di c ate that there has 

been assimilation of the country rock material int o 

margi n s of the dyke. The composition of the slate 

a d j a c e n t t o t h e d y k e i s r a d i c a 11 y d if f er e n t fr o m 

the dyke and is represented by the two samples on 

the extreme left of the profiles. 
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CHAPTER IV 

SUMMARY and CONCLUSIONS 

I n the late Triassi c time, after the depositi on 

o f the majority of the elastic sediments which n ow fi ll 

the eastern Triassic Basi ns of the Unite d States and 

Ca nada , t he re was a period of basic igneous activity . 

. Duri n g this peri o d l a rge am o unts o f basalt were 

intruded and extruded al on g faults opened or reop en ed 

n ear the borders o f the bas in s. The Palisades of 

New Jersey and the North M ountain of N ov a Sc o tia 

give an idea of the large qu antities of b a salt 

involved in t he se flows and si lls. Diabase dykes 

w ere also f or med at this ti me; they a.re belie ved to 

f ollow tensi on cracks which were c aused by t he 

wei g h t o f th e Triassic sedime n ts deforming and 

buckling the crust. These dykes are co mmon bot h 

w ithi n the basins and in the adjacent Paleoz oic 

coun try rock. In most cases they are parallel or 

c 1 o s e 1 y p a r a 11 e 1 t o t h e b a s i n s ( S t o s e a n d · S·t o s e 1 9 4 4 ) . 

Evidence of the rather quiet nature of this acti vity 

is indicated by the fact that there are only very 

small amounts of ash and pyroclastic deposits , 

although in small local areas this may no t be entirely 

true. 
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There is very good evidence that the Great 

Dyke o f N ova Scotia occupies one of the above 

men ti oned tension cracks and that the dyke and ';.f h e N o rth 

M oun t ain basa lts were deri ved fr om a common magma 

source at depth. Criteria used in the co rrelati on of 

the Great Dyke of N ov a S cotia and the N orth M oun t ain 

a r e t h e i r c h .e m i s t r y , m i n e r a 1 o g y a n d t h e i r t i rn e -

space r ela t ion s hip. 

In compa ring work done on the dyke with the 

work of Lund (193 0 ) and H udgins (196 0) on the N o rth 

M ounta i n basalts this author found that the minerals 

and their relative percentages were ver y similar. 

T h e N or t h M o u n t a i n h a s b e e n t er m e d a t h o l e i it i c 

basalt and the Great Dyke a q uart z -d i abas e. It is 

reali z ed that a comparison of lith ology al o ne is not' 

firm ground for cor relati o n , especially when the 

ro c k types are so common thr ou ghout geological 

t ime and are so widely distributed . 

A.nalyses o f the dyke ·r ocks support the 

statement t hat the N orth M oun ta in and Great Dyke 

ro c ks are very similar. It may be seen from the 

chemica l d a ta that both have originated fr o m a 

tholeii t ic magma. Furth er proof of their similarity 

is the fact t hat b o th have characteristically low fm 

values. 
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I n the comparison of the ages of the dyke 

and th e N o rth M o ·,ntain there is also close agreeme n t. 

The N o rth M o untain basalts have bee n dated by the 

foss il s f oun d in sedim ntar y formati ons which lie 

both above and below t hem and have been determined 

t o be Upper Tria ssic. The age of t he Gr ea t D yke has 

been determined by both radiacti.ve an d paleomagneti c 

m ,thods. These i ndica te Upper Triassic . 

In t he light of th e foregoing and cons id ering 

that the dyke fits i nto t h e g eneral picture f or N ewark 

igneous dyk rocks, the au t hor cor r ela te s t he Great 

Dyke wi t h t he N orth M untain basalts thus making it 

a par t of the A cad i an Triassi c . 
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P o s s i b i lit i e s For Fut u. r e St u d y 

B ,l ow are listed a few o f the studies whi ch 

w o uld app e al t o the auth o r as p o ssible projects on 

the Great Dyke. Other interesting and pr o fita b le 

studi e s cou ld also be devel o ped. 

l. A study, in detail o f the graphi c 

int e rgr o wth s within the dyke and thei r comparis o n 

t o similar p hen o mena would pr o ve to b e a m o st 

interesting undertaking. 

2 . An attempt in the expla n ati o n o f the 

Pubni co magnetic an o maly might de v el o p int o a 

wo rth w hile investi g ati o n. 

3. Fr o m the e c on o mic p o int of v iew , the 

s t u d y o f t h e w e a t h e r i n g c h a r a c t e r i s t i cs a n d t h e s e a r c h ,, 

f o r dyk e r o ck suitable f o r buildi n g might pr o ve t o be 

a pr o f i table i nvesti g ati o n . 
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APPE ND IX N o . I 

MOIDA L 21.'NALYSES OF DYKE TH IN S ECTI ON S (' 

'' 

T h e m o d a 1 c o m p o s it i o n s g i v e n i n t h e f o 11 o wi n g 

t ab le are based on a c o unt o f 1000 points on each 

sli d e. 

T h e n u m b er s t ab u. la t e d a r e t h e v o 1 u me s , i n 

p er c en t , o f th e respective minerals, this includes 

t h e i r a 1 t e r a t i o n p r o du et s i f t h e y a r e c 1 e a r 1 y 

deri v ed from that mineral a n d are n o t extensive . 

The pyroxe n es are listed un d er tw o headings , 

o rt ho pyr o xene r and clinopyroxe n e. T he qu ar tz and 

a lkali - f e ldspar were no t re co rded sep ara tely bec ause 

these tw o minerals are cl o sely i nter- rel a t ed as a 

grano p hyric intergrowth and thus are recorded under 

i n t e•r gr o wth. "Or e miner a 1 s " includes magnetite, 

ilm e nite a n d p yrite. 

A h o riz o ntal d ash(-) i n di cates that the 

mineral was not ob ser ved and an o blique bar( / ) 

i ndi c ates th a t the mineral wa s o bs erved, but in 

am o u n t s l ess than 0. 1 o r 0. 2 per c ent. A b lank 

spa c e indicates that t he mi ne r al was not considered · 

iri that particula r tabulation and was n o t coun t e d. T his 

is'often the case when t he gr o un dm as s was very fine 
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and thus on ly th e gr oun dma s s and phenocry sts were 

co n s id e-r e d , The letters n . d . i n dicat e that no 

determination wa s made. 



APPENDIX . No . 1 

MODAL ANALYSES OF DYKE THIN SECTIONS 
(for sample locations see maps in back cover) 

Sample Plag . Clino- Ortho- Inter- Ore Chlorite Amph . Apatite Calcite Ground %An. 
pyrox. pyrox . growth and mass 

Biotite 

Bl 50 .4 29.8 - 8.3 6 .1 2.6 2.8 I - 66 

B2a 49. 2 27.8 - 13 .5 4.0 2.3 3.2 I - 69 

B2b 50.2 28.2 0.6 13 .1 4.0 3.3 0.6 I - 64 
co 

Cl 46.0 41.5 8 .2 1.3 2. 0 1.0 I 67 ' co - -

Fl 60 .3 17 .5 - 16 .1 2. 9 I 3.2 I - 64 

F3 45 . l 40 .2 - 10 .9 1.7 1. 3 0 .8 I - 64 

F5 49.0 27 .. 4 - 17 .4 1. 8 1.2 1.9 I 1.3 70 

F6 47 . 9 23. l - 23 .9 1.4 2.2 1.0 ·; 0.5 64 

F7 57. 0 25. 0 I 12 .8 3. 0 1.7 0.5 I - 70 

F8 53. 5 34.3 I 8.0 2 .1 0 . 9 1.3 I 0.1 68 

Gl 46.2 38.l - 6 .0 2.2 5 .1 2.3 I - 70 

HlCa 19 .6 8.7 I 71. 7 73 



Sample Plag. Clino- Ortho- Inter- Ore Chlorite Amph . Apatite Cal.cite Ground %An. 
pyrox. pyrox . growth a.nd mas s 

Biotite 

HlCb 19 .6 8.7 I 71.7 73 

HlC- 1 14.l 6.9 3 .2 75 . 9 68 

H3 43.4 29 . 0 I 13 .5 5.4 5 .1 3.6 I - 68 

H4 56. 0 23.3 - 13. 7 3.5 2 .9 0.6 I I 70 

H5 50 .5 28.4 - 14. 7 4.4 2.0 0.9 I I 68 

19 A I ..... 13 55 . 5 15 .8 - 4.2 2 .1 3 .0 - 66 0 
0 

16 52.0 22.0 - 17 .6 2.6 5.4 OA I - 68 

Ll 51.2 31. 2 - ll.3 1.9 3. 9 0 .5 I - 65 

Ml 46.6 29.8 - 15 .2 4 .1 4 . 3 I I - 68 

N2 47 .2 28.7 - 16 .3 4.3 3.5 I I - 64 

N3 53.8 28 .4 - 10 .9 1. 6 5.2 I I - 64 

N5 54 . 0 19 .2 - 14 .6 3 . 7 8 .5 I I - 66 

P2 59 .3 17 . 3 I 7 .7 2 . 8 11.4 1. 5 I - 62 

Q3 12.6 5 .6 3.5 78 .3 n. d . 

Q9 48.4 30 . 8 - 9 .6 2 .7 6.2 1. 2 I - 65 



Sample Pla g . Clino- Ortho- Inte r - Ore Chlorite Amph . Apatite Calcite Gr ound %An . 
pyrox. pyrox . gr owth and mass 

Biotite 

E 3-6 57 . 4 19 . 9 - 16 .4 3. 1 2.6 o .6 I 0.3 64 

E 3- 10 45.8 36.l - 15 .1 2. 0 0 .8 0 .2 I - 64 

E3-25 54 .8 23.7 - 15 .3 3 .1 1.9 0 .7 I 0.5 63 

E 3- 38 58 .4 23. 9 - 14 .3 2.2 1.1 0 .1 I - n .d . 

E3-5 0 47 .1 24 . 7 0 .4 19 .6 4 . 2 2.6 0 .6 I 0 . 8 n .d . 

E 3- 75 53.7 32 .4 0 .9 10 .1 1.6 0 .7 0 .5 I 0 .2 n. d . I-' 
0 
I-' 

E 3-150a 45.7 34 . 3 0 .8 13 .6 3.3 2 . 1 I I - n. d . 

E3-150b 61.8 23. l 0 .5 9 .0 3. 0 2. 6 I I - n.d . 

E3- 175 55 .2 26. 0 2. 0 12 .8 2. 0 2.0 I I - 64 

E 3C- 5 14 . 9 7.8 _4 .4 72. 9 69 

E 3C- 3 12. 8 10 . 0 3 .7 73.5 68 

E3C 11 . 2 13 .4 2. 0 73 . 4 73 

R4a 14 . 0 14.4 71.6 75 

R4b 17 .6 8 . 0 2.2 72. 3 74 



Sample Plag. Clino- Ortho- Inter- Ore Chlorite Amph. Apatite Calcite Ground %An. 
pyrox. pyrox. growth and mass 

Biotite 

R5 17.8 11.2 2.2 68 . 8 n.d. 

R6 16.3 12.4 2 .9 68.4 67 

R8 53.9 36.6 1.0 3 .4 2.8 1. 7 I I - 66 

Rl0 53. l 15. 7 - 21.3 4.3 5 .8 . I I - 68 

SlC 14. 7 8.8 3.5 73.0 71 

Sl 14.8 4 .8 4.9 75 .5 71 f,-1 
0 
1:-:> 

S1+6 12 .8 5 .1 4.6 77.5 70 

S2 13.2 11.3 1. 9 73.6 69 

S3 52.0 30 . 0 4.2 4.4 4 . 2 5.0 0. 2 I - 67 

S4 50.8 30.6 2.2 8. 5 3.4 3.9 0.6 I - 69 

S5 54. 5 27 . 6 4 .5 8 .6 3 .2 1.3 0, 3 I - 66 

S6 54 .3 30 . 8 0 .3 9 ,8 2. 7 1.8 0 .2 I 0 .1 68 

S7 58 .1 25 .4 1. 6 9 .2 2 . 7 2 .1 0 .9 I - 68 

S8 53. 9 25 . 7 4 .8 10 . 7 l._8 2 .9 0 .2 I - 67 



Sample Plag . Clino- Ortho- Inter- Ore 
pyrox. pyrox. growth 

S10 58.8 20.5 1. 1 11 .1 3.3 

S12 15 .2 9 .8 1.0 

Chlorite Amph. Apatite 
and 

Biotite 

4.1 Ll I 

Calcite Ground 
mass 

-

74 . 0 

%An. 

68 

74 

I-' 
0 
c.,J 
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