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INTRODUCTION 
Purpose or the Investigation 

. 
The purpose or this investigation is to give a descript-

ion of the aeology, with acoompanying maps, of two areas near 

Millertown, Ne~oundland. The field work was done during 

the swnmers of 1950 and 1951 for the Buchans Mining Co.mpany 

as a part ot its scheme ot systematically mapping their 

large mineral concession. Although the areas are not adjoin

ing, the geology ot the two will gl ve a picture of the rock 

types round in crosaing the "Central Uinerali~ed Belt ot 

.Newtoundland"· 

Location 

The northern, or Buohans Junction Area, extends south 

of ~e C.N.R. tracks from points about ei~t miles west and 

two miles east of Mlllertown Junotion to an east-west line 

run.ning through th.e town or :Mil_lertown. 'l'he centre of this 
0 0 

area is approximately located at 48 55'N.- 56 20'W. The 

southern, or Ambrose Lake Ar.ea, has a northern boundary 

about eight miles southwest of the Buchans Junction Area. 

It extends southward between the Victoria River on the west 

and the Anglo Newtoundle.nd Development Company tramway on 

the east, to an east•west line a mile south ot the depot at 

Ambrose Lake. To the south, the area extends 3t miles eas• 

of a north-south running truck road of the A.N.D. Co. and 

thence south and southwest or the Noel Paul Brook. The 
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position or the Ambrose Lake depot is approximately 
0 0 

48 3b'N - 56 38•w. 

His tory 

Rough geological sketches or this area were rirst 

made by w.E. Cormack in his trek across the island in 1822. 

In 1871 Murray (20) made a trip up the Exploits River into 

Red Indian Lake, making notes on the natural resources and 

the bedrock. R. Perret (22) visited the site or the 

Exploits Dam in 1911 and made a raw notes on the rocks he 

round. Twenhof'el examined the exposures at Mlli.ertown 

during the sams year. The mineralization at Buchans was 

rirst noticed, in 1905, by an Indian called Matty Mitchell. 

The Buchans Mine was later brought into production by the 

joint efforts or the American Smelting and Retining co. 

and the Anglo Newf'oundland Development Cp. The area around 

Buchans has been thoroughly mapped by company seologists 

auch as George (12), Newhouse (21) and the lata Dr. H.J. 

MacLe an. 

Considerable work has been dona to the northeast in 

the Notre Dame Bay Area by Hey1 (16), Twenhore1 {30), 

sampson (24), and others. The closest work dona by the 

Geological survay or Canada is that of' Kalliokoski (18) 

in the Gull Pond Area, and Hriskoviteh (17) in the Little 

B.attling Brook Area. 

No syste.matic mapping ot the areas covered in this 

thesis have been made in the past. 



MaRping and Fie1d Work 

The base maps were oompiled by the writer on a soale 

ot 5,000' to the inch, trnR maps drawn by the Buohana 

Mining co. at 1,000' to the inch. These in turn were aade 

from aerial photographs taken at approxiaately the saœe 

scala. 
The plotting of exposures on the 1000'=1'' maps was 

made froa the aerial photographe wherever possible but in 

dense wood the pace and compaa1 aethod was used, soae 

•tructural lineaments were sean on the photographe. Over 

most of the area, however, the mantle of glacial drift, 

forest and aarsh, obscures all but the major structural 

trends. Most of the area was traversed by foot, although 

canoes were of some use in the southern area. In both 

areaa a speeder was extremely usetul in extending the 

possible covera~ from one base camp. Transportation in the 

souther.n area was most graciously provided by the truckdrivers 

of th8 Anglo Newfoundland Development oo. at Ambrose Lake. 

Acoessibility 

The trans-Newtoundland Railway traverses the northarn 

boundary of the northern, or Buchans Junction Area. From 

Millertown Junction, which is 310 miles from st. Johns, 

there is a spur line to the towns or Buchans and Millertown. 

The •tramline"oontinues beyond Millertown for a distance ot 

20 miles to the depot at Ambrose Lake. 



Natural Resources and Settlemant 

The villages of Mlllertown Junction and Buchans 

Junction have populations o~ about 200 and 50 respectively. 

Railroading is the principal occupation of the male inhab

itants. The people are almost entirely dependen~ upon food 

and supplies brougnt trom elsewhere on the island although 

small gardens are capable of produeing a limited ve~table 

erop. Mlllertown, on the southwest bank of Red Indian Lake, 

has a population of about 400 and is the regional head

quartera for the A.N.D. co. The limited extent ot agri

culture in the district is indie~ted by the tact that the 

total livestoek sean in two summers fieldwork was two cows 

in Buchans Junetion and a small hard ot goats in Millertow.n 

Junction. Farming is possible, however, as indicated by a 

hay and oats tarm operated near Mlllertown. The farm 

provides feed tor the horses used in wood cutting operationa. 

The abundant tir torests in the district are eut tor 

pulp production at the A.N.n. mill in Grandf&lls. For 

these woods operations, transitory labour is obtained troa 

all over Newfoundland. 

Moose and caribou are abundant in the area and form a 

regular part or the diet of the inhabitants during the tall 

and wlnter months. Also present are bear, otter, beaver, 

fox, muskrat, rabbit and a varlety of btrdlife ineluding 

ptarmigan and Canada geese. 
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Fig. 1. The valley of the Mary March, looking northwest 
from the Tetons. Gaff Topsail and Mizzen Topsail 
are on the horizon. 

Fig. 2. The monadnock on the horizon is Skull Hill, as 
seen from the Tetons, looking northeastwards. 
The intervening flat marsh is the valley of 
Joe Glode's Brook. 



TOPOGRAPHY and J?HYSIOGR.AJ?HY 

A. Buchans Junction.Area 

Surface 

7 

The northwest part of the area, whioh is underlain 

by grani tic ro.cksp is a gently undulating upla.nd with a 

gradual slope to the southeast. The regularity of this 

plain is broken by the prominence of Mount Blanche on the 

west aide of Joe Glode's Pond. Elsewhere the valley walls 

of the Mary Maroh River show a gradual rise to a range ot 

rounded hills which form the divide between it and the 

valley of ~oe Glode's Brook. Taking the elevation of Miller

town Junction at 690 feet above sealevel, the height of the 

upland near the tracks would be roughly 750 to Boo feet, 

decreasing gradually to the soutàwest. 

~the northeast corner of them~ sheet, the east 

bank rises steeply from the floor of the Valley of Joe 

Glode's Brook. There is an increase in height~about 300 

feet, then levelling Off in a well dissected plateau haTing 

a local relief of about 150 feet. This relief is notable 

when compared with the general flatness of the Valley of the 

Mary March, although beth are underlain by granitic rocks. 

Farther northeast, beyond the boundary of the map, Skull 

Hill is sean rising abruptly to a 1359 foot elevation or 

about 400 feet above the surrounding plateau. (see photo) 

The summit of the hill constitutes a remnant of Twen~ofel's 
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(28}-Hlgh-level Plateaup an uplifted Cretaeeous peneplain, 

now visible as the summits or seattered monadnoeks aeross 

the province. 

West of Joe Glode's Broom there is a gradual rise tc 

a flat upland with a slightly higher elevation than that of 

the Mary Mareh valley. The drainage here is both northeast 

and southwest althougn no large streams are round; most ot 

the water apparently pereolates through the wet bogs. To 

the west of this plateau risee the dividing ridge between 

the valley of Joe Glode's Brook and the valley or the Mary 

Mareh River• ~diately south or Joe Glode's Pond the 

divide is represented by a very gently rounded ridge. Pro

eeeding southwest it rises higher and higner, eulminating in 

two ~llary shaped hills, the ~etons, midway to the Mary 

March River. Thenee to the Mary March it tor.ms a law ridge 

dipping abruptly to the Mary Mareh Valley but more gra4ually 

to the southeast. The ridge is made up of acid to basic 

flows which stand up quite sharply above the granite to the 

northwest. To the southeast the land dips gradually, with 

amall terraces into the valley of Joe Glode's Brook. south

east of the A.N.D. Ry. the land rises very gently in a series 

of low terraces to a height or land between the Red Indien 

Lake and the Exploits River drai~ages. Northwest of Buehans 

Junction the land rises gradually tor about a mile, where 

there is a sharp esearpment rising about 200' to a eompara

tively rough plateau having a local relief of about 100•. 



The underlying volcanic rock extends to Seal Pond where 

the contact of the intrusive granite is crossed with no 

topographie expression. 

9 

In the southwest corner or the ma.p sbeet is an ar.m. of 

Red Indian Lake from which the land rises steeply to the 

northwest from an elevation of 500'at the lake shore to 

1000'. on the western boundary of the ma,p the re is the 

bread valley of Warf'ords Brook, transecting the regional 

northeast - southwest structure and f'inally dropping with 

several falls into Red Indian Lake. Southeast of Red Indian 

Lake there is a steep rise to a rounded, hilly topography 

underlain mainly by volcanics. 

Dr ai nase 

The trend of the hills is northeast - southwest giving 

a rectangular drainage pattern which has been m.odif'ied by 

considerable amounts of' glacial boulder till and sand. The 

reotangular drainage is well developed to the west of' Joe 

Glode's Pond, where amall streams flow sluggishly into the 

Mary March. The resistant ridge running southeas~ from 

Joe Glode's Pond causes rapids and waterfalls for a length 

of' over a mile in the Mary Me.rch River. Downstrea.m from 

these rapids the river flows at an estimated tour miles per 

hour, cutting through the heavy glacial drift but only 

rarely reaehing bedrock. 

Joe Glode's Brook drains south through a bread valley 
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where rock exposures are few and glacial drift appears to 

be up to thirty reet or more in thickness. From Joe Glode's 

Pond to Red Indian Lake there is a drop of 175' in approx

imately 17 miles,or roughly 10' per mile. As only four 

exposures ot bedrock were round along the entire length ot 

this waterway, the depth of glaciQl till must be consider

able and must have had a marked affect on the drainage. 

Phlsiogr!Phic Stage 

Genetically then, the Mary March is an superimposed 

stream with subsequent tributaries torming a rectangular 

drainage pattern. Joe Glode's Brook is a superimposed 

stream joined by subsequent tributaries but forming no 

definite pattern. Faulting and fracturing seems to the 

guiding structure of the area. The well developed rect

angular drainage just south of the c.N.R. tracks is under

lain by granitic rocks which may be jointed, but along the 

south shore of Red Indian Lake slickensides and fTacture 

zones parallel to the trend of the ~ake are an indication 

of faulting. 

Assuming a peneplain at the leval of the tops of mon

adnocks such as, Skull Hill and Mount Blanche; the area may 

then be described as a complex mountain area, peneplainad 

in its first cycle of erosion then uplifted and maturely 

disseoted in its second cycle. This was followed by 

continental type glaciation, depression, and later uplift. 
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B. Ambrose Lake Area 

Sur:ra.oe 

From Ambrose Lake northward the area is a very gently 

rolling upland with very little local relief until Highland 

Pond Ridge is reaohed near the northern boundary o:r the map. 

This rid@S stands about 400' above the surrounding upland 

with a gentle slope at the base and beooming almost pre

oipitous near the summit. The Victoria River Valley cuts 

aoroas the northwest boundary of the map sheet. In general 

the valley walls have a gentle slope but throughout muoh of 

its length the river has out its w&y down to bedrook. In 

many places the valley shows several small terraoes in the 

river flat and a primary terraoe approxiaately 200' in 

height. West of Ambrose Lake, four prominenoes oalled the 

Harpoon Hills rise abruptly out of the surrounging upland, 

giving a looal relief of 350'. Southw~rd the land continues 

flat but drops down with a re~ar gradient into the Noel 

Paul Valley. Downstream, where the Noel Paul leaves the map, 
0 

the valley walls have an estimated slope of 20 starting from 

the river bank. North and south of Haven Steady the gradient 
0 

is about 10 , but farther upstream at Lake Douglas the 

valley walls steepen oonsiderably and on the south shore are 

preoipitous. This is caused by a resistant, ridge forming, 

sill,trending 040Tand rising about 300' above the valley 

floor. To the south there is a gradual rise to two_high, 



rounded, elongated hills, divided by a north runnlng 

etream. south of these hills the land drops down to an 

open boulder plain which is underlain by granitic rocks. 

The contact in eome places is shawn by an esoarpment but 

elsewhere it has no topographie relief. 

Drainage 

The Noel Paul Brook shows strong structural control, 

probably due tc faulting. ElseWhere glaciation has dis

rupted the drainage so that bedrock has little affect in 

the direction of streams. The Victoria River,in general, 

has a wide valley but on the river i tself rapids and water

falls are oommon. Between these two main rivers is the 

Harpoon Brook, draining Ambrose Lake, Lost Pond, and Roger

son Lake. It is understood from conversation with A.N.D. 

woodsmen that Rogerson Lake was artifioially drained into 

the North Branoh Brook by dredglng aerees the watershed. 

PhysioSfaPhio Stase 

GeneticQlly, the Ambrose Lake Area would be in the 

same physiographio stage as the Buohans Junction Area. The 

concordant tops of the Highland Pond Ridge, Harpoon Hills, 

and the "7olts•, south ot Noel Paul Brook, representing a 

Pre-Creaaceous peneplain and the maturely dissected plateau 

surrounding them being glaciated and rejuvinatedt 

GLACIATION 

Strong glaciation is apparent in both the Buchans 

Junotion and Ambrose Lake Areas. 
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Several pentagonal blocks or· columnar basalt were 

round rour miles west of Highland Pond. These boulders 

correspond to the description given by Murray (20) or the 

rock occurring on Buehan's Island in Red Indian Lake. 

Because this structure is not a common phenomenon in the 

area, it might be sare to assume that the boulders were 

transported from the island itself, or in close proximity 

to it. The assumption is corroborated by nearby glacial 

striae striking l20T. The bearing and distance from 

Bu chan' s Island is 130T, 10 .miles. The genera.lly sou the rn 

direction of glacial movement is also indieated by boulders 

of red conglomerate occurring only to the south of the cong

lomarate outcrop. Glacial polishing w&s only seen on a few 

outcrops. It is preserved on a hill forming the southecst 

limit of the Victoria River Valley, where bedded quartz

rich tutfs are s.moothed and shal.lowly ·striated. 

Striae were also noted on the right of way of the 

Buchans Railway, at a point about four miles southwest or 

Buch&ns Junction. Here they occur on the northwest side ot 

the Red Indian Valley and strike at 06bT. The writer 

belieYes that the deep valley guided glQcial movemant, 

although the depth of the lee must have filled the valley 

and covered the surrounding plateau as well. Granitic 

boulders are found a mile northwest of the railroad bridge 

over Warford's Brook and there is no evidence of a granite 

maas closer than the Mary March Batholith, two miles to the 



northwest. 

From these data it would appear that the major move

ment of ice in the district oame from the northwest, but 

that local topography oaused deviations in direction, as 

would be expected under a moderate load. 

There is no well stratified glacial drift although 

considerable outwash sand was observed two miles northeast 

of Ambrose Lake. A mile west of Mlle 9 on the Buchans Rail

road there is a northwest trending esker, &bout a mile in 

lenth and 300' in width. The coromonest glacial material is 

fresh, unweathered, unsorted boulder till whioh covers an 

estimated ninety percent or the land surface. Coleman {5) 

noted boulders of greenstone on the Gaftopsail and Maintop

sail granite but on the syenitic hills to the southeast of 

Mlllertown Junction, no glacial erratics were found. 

Gattopsail hasan elevation of 1822'• From the botanical 

studies of Dr. Ferland (5) it has been shown that most of 

the highlands of Newfoundland escapea glaciation and stood 

above the ice as nunataks. These were refuges for plants 

which were destroyed on the lower ground by glaciation. 

Twenhofel and Mac Clintock (31) have suggested thres 

stages of glaciation in Newfoundland, all corresponding to 

the Wisconsin. During the firat period lee spread as a 

complete cap from the Long Range Pl~teau, the Central Plat~ 

eau, and the Avalon Penninsula, outward beyond the present 
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shore linas or the island. This was rollowed by a period 

in which rossiliferous marine sediments were laid down in 

places where the glacier had receded. Finally there was 

a cirque building period when the ice had retreated baek 

into the higher valleys. It was originally believed by 

Daly (7) and Flint {11) that Newroundland had been covered 

by the aouthernmost extension or the Labrador Ioe Cap. 

However, Twenhofel and Mac Clintock round two sets or 

striae on the west coast indioating a southward movement 

of ice followed by a westward one. Coleman (5) also notes 

two periods o~ glaciation, one in early Pleistocene, 

followed, after a period or erosion, by one in late 

Ple~tooene. Evidence round indicates that the most recent 

glaciation radiated from a local ice cap whose centre was 

located somewhere between Red Indian and Deer Lakes. The 

effeot of this last period would be to obliterate any 

evidence or rormsr glaciation. 

Post glacial uplift has be en reported from the west 

coast or Newroundland as evidenced by raised beaohes 

resulting from the Champlain submergenoe. The amount or 

the uplirt since that time, aooording to Twellhofel (28), 

is about 400' on the west coast, while the east coast has 

been more or lesa a hinge lina for the tilting. 
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GENERAL GEOLO GY 

I. Re6±onal 

Introduction 
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A brier account is given here of the geological hist

ory of Newfoundland and its relation to the Appaiachian 

belt in Gaspe and New England. For convenience this is 

divided into two parts; stratigraphy and Structure, although 

it is realized that the two are intimately associated in 

any one orogenie belt. 

Litholo~ic Zones or Newtoundfand 

The roeks of Newfoundland can be grouped into six 

zones which have distinctive rocks types and tectonio 

histories. 

Zone 1. Paleozoic sediments extending the entire 

length of the wast coast and fringing the 

southeastern tip of Labrador from Brader Bay 

to York Point. Thence a narrow strip extend-

ing sou th from. White Bay to Grand Lake. 

Zone 2. The Long Range, underlain by Pre-Cambrian 

gneisses, schists, and granitic complex, 

extending northeast from near the south 

coast to Canada Bay. 

Zone 3• A. large upland area, undarlain by granitic 

rocks, which are, tor the most part, or 

Faleozoic age and probably Devonian. 
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Zone 4• Two sedimentary and volcanic belts, tapering 

to points southeast of Red Indian Lake and 

in the Bay Despoir area, coalescing on the 

east coast ·near Notre Dame Bay. 

Zone 5• Between Bonavista Bay and the Burin Fenain

sula ia an area underlain by presumed 

Paleozoic sediments whieh are infolded and 

faulted with the Pre-Cambrian basement 

complex. 

Zone O. The Avalon Pen~insula is underlain by late 

Pre-Cam.brian sedimentary series wi th 

occasional infolded Paleozoic sedi~ents. 

REGIONAL STRATIGRAFHY 

Oa.mbrian 

3,000'-3,500' of conglomerates, sandstones, shales 

and soma limestone are round in Zone l. A thinner series 

is found in Conception Bay, Trinity Bay, the Burin Penin

sula and at Rencontre East in Fortune Bay. No volcanics 

are round with any of the Cambrian formations. 

Ordovician 

In Zone 1, there is 6,700' of massive sandstone, 

shale, limestone and dolomite unconformably underlying 

5,000- 10,000' of thin bedded sandstone and shale, with 

minor conglomerats, arkose and limestone. Some lava flows 

and pyroclastics are represented in the Humber Arm Series• 
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In Notre Dame Bay, or Zone 4, there are great thick

nesses of lava flows and PY.bclastics, with interbedded 
"' 

black graptolitic shales, which have been definitely deter

.mined as Middle Ordovicia.n in age. Sampson,. ( 24) at Burnt 

Arm, finds a pillow lava with fossiliferous limestone in 

the spaces between the pillows. These fossils date the 

rormation as Cardee, or Upper Ordovician. Eardley (9) 

states that these volcanics and those in central Newfound-

land resemble, in many respects, the Ordovician Amonoosuc 

volcanics of New Hampshire. Baird (1) finds that the 

snook's .Arm volcanics are underlain, underconformably, by 

red shales and sandstones whioa may be Lower Ordovician or 

older. Christie (4) reports Lower Ordoviclan brown shales 

and sandstones in Zone 5 at Snooks Harbour. 

Si luri an 

Rocks of this age have been recognized only in the 

central belt, or Zone 4• 'l!wenh.ofel and Shrock ( 32) mapped 

a band or clastics in the Exploits River Valley near Grand 

Falls as Sllurian. Recent work has shawn that the fosslls 

were contalned in P•~~les of a eonglomerate and hence the 

rock is younger than previously supposed. It was then 

correlated by lithological similarity with the Sprlndale 

Formation by Espenshade {10), who placed lt tentatively 

in the Sil~rlan. It is new given a Devonian Age by 

Hriskovitch (17) and Kallioski (18) of the Geological 
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Survey of Canada. Twenhofel {30) considers it as possibly 

of Mlssissippian age. In regard to the confusion concerning 

Silurian rocks the writer ooncurs with Kardley (9), who 

states, rtit seems more logioal to regard the central belt 

as one of oontinuing but intermittent voloanic activity 

into and through the Silurian"~ 

Devonian 

Definitely dated Devonian sediments ooour only in the 

west of Newfoundland or Zone 1. The Clam Bank series on 

the Port au Port Peninsula is of Lower Devonian age, and 

consists of red conglomerates, sandstones and shale. They 

are in places flat lying and in others steeply tilted. 

In La Poile Bay area or southeast Newfoundland, Dorf and 

Cooper (8} found Devonian plant !~pressions in the Bay du 

Nord series whioh had previously been thought to be Pre

Cambrian in age. As mentioned under "Silurian", the Spring

dale series, in Notre Dame Bay and Exploits River Valley 

areas, may be of Devonian age. 

!Jar boni fe rous 

Clastics and evaporites of Missippian a~ were laid 

down in the White Bay and Grand Lake districts or zone 1, 

while a small ~ount of poorly eonsolidated red clastics 

are noted by Newhouse (21) on the north shore of Rea Indian 

Lake in zone 4• The Pennsylvanian is represented on the 

Port au Port Peninsula by a series of olastics. 
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Regions~ Structure 

Newfoundlanà, being the northeastward extension o~ 

the Appalachians, has undergone very similar tectonic hist

ory. A~though the ages of great orogenie movemsnts 

correspond in Newfoundland with those of the rest of the 

Appalachians there is a difference in the degree of inten

~ity and in the type of deformation. Thus, periods of 

great folding in Appalachien time in the southern states, 

are manifest by thrust faulting in Newfoundland. 

Eardley (9) has recegnized nine oro~nic phases on 

the island which are here briefly summarized. 

1. Early Cambrian Phase 

Slight uplift is noted fron an unconformdty in 

the Cambrian at Trinity Bay in Zone 5• 

Late Cruabrian Phase 

In the Burin Peninsula, of Zone 5, a slight up

lift occurred before Ordovician strata was laid 

down. 

2. Early Ordovician Phase 

Sharp uplift of the Canadian Shield resulted in 

thick clastics and later carbonates in zone 1. 

6,000' of fine clastics were deposited in 

eastern Newfoundland but their source la not 

clear. After early Ordovician the whole of the 

central belt became the site great volcanic 

actlvity. 
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3• Mid-Ordovician Phase (Cow Head Oro@9ny) 

On the west coast, thrust faulting causad the Cow 

Head Breccia while vulcanism waw active in the east. 

Before the end of lata Ordovician 5,000' - 10,000' of 

clastics were deposited on the west coast. 

4• Late Ordovician Phase (Taconic Orogeny) 

An angular unconformi ty between Ordovician and Silurian 

is only found in the Rencontre formation in Fortune 

Bay. The ultrabasio intrusives of Newfoundland intrude 

the Ordovician and according to Snelgrove (25) are 

related to those of the ~ebeo ~ Gaspe ~aconic belt. 

Cooke (6) states that the ultrabasics of ~uebeo are 

Pre-Silurian. 

5• Lata Silurian Phase (Caledonian Orogeny} 

The Clam Bank conglomerats of the west coast and the 

Great Bay de L'Eau conglomerats of Fortune Bay, both 

of early Devonian age, indicate a rapid rise of the 

Labrador coast to the west and of the Avalon Peninsula 

to the east. In Notre Dame Bay a great orogeny is 

indicated because, (a) the Devonian and Mississippian 

rocks are similar lithologically; and (b) the amount 

of deformation of these rocks is less than the older 

ones. Soma of the granitic intrusives MEY also be of 

this age, 

6• Late Devonian Phase ( .Acadia.c.. Oro geny) 

Mississippian olastics of Zone 1 indicate a rapid 
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uplift nearby and have themselves suffered little 

deformation. No contact between the Mississipp

ian and Devonian has been found but· granite is 

definitely round to intrude sediments of lower 

Devonian age. Henee, many of the granite batho

liths of Newfoundland are probably of this age. 

7• Mississippian Phase 

The deposition of the Anguille oonglomerates in 

the st. Georges Bay, and the Fliers conglomerate 

of Groais Island, both in Zone 1, indicate a sharp 

uplift of the Long Range m.ass in e a.rly Mississ

ippi an tim.e. Eardley (9) states, "·rhe Springdale 

clastics in the Hotre Dame Bay area, if correct

ly dated, indi ca te oro geny nearby". Betz ( 3) 

places the Springdale in the Mississippian in the 

White Bay district, but Hriskovitch (17) reports 

numerous xenoliths of the Springdale formation in 

a presumably Devonian granite. 4f this is true 

then the Springdale is post-Silurian and pre-

Uppe r De voni an. 

B. Early Pennsylvanian Phase 

This is indicated by coarse red clastics of the 

Barachois Series in the Bay St. Georges area, 

overlying the finer grained Lower Mississippian, 

Codroy formation. 
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9• Post-Early Penhsylvian Phase (Appalachian Orogeny) 

The major fault zone, striking northeast through 

Grand Lake~ cuts the Baraehois series or early 

Pennsylvanian a@Bi Betz (3) states that this is 

an expression or the northern extension of the 

Appalachian orog~y and that the raulting is 

recognizable in the parallelism or esearpments 

over much or Newroundland. 

The most intense t'olding in Newt'oundland occurred in. 

~e central belt or zone 4• It was probably due to compa 

ressive forces betwe~ the rigid Pre-Oambrian masses of the 

Avalon Peninsul.a and the Long Range Oomplex. Folding 

occurred b~twean Ordovician and early Mississippian time 

but a precise dating is difficult. Silurian fossils in the 

pebbles o~ a conglomerate near Bishop Falls is evidence for 

rolding in late dilurian or Devonian tima. Nearly vertical 

early Devonian strata in the south.west or Newf'ound.land 

indicate that some folding must have occurred in late 

Devonian time or later. 

The regional trend of the folds is northeast altho~gh 

many variations from this pn)bably ooeur. The folts are 

often isoclinal and overtur.ned as reported by Heyl {16, P. 

17) in the Bay of Exploits Area, and by Baird (1, p.208) 

in the Burlington Peninsula. 

Since Appalachian time there has been almost 

continuons erosion and two periode of glaciation, as des

cribed previously under "Glaoiatio n". 



~ Local Geolo~l 

General Statement 

2.5 

The areas examined for this report cover contacts 

between two granites adjacent to the central belt, or Zone 

1, described on page R7). Although the areas are not 

adjacent, a cu~ory examination of the intervening rock was 
~ 

made so that a general picture of rock types across the 

belt was obtained. 

The volcanic rocks have compositions ranging from 

basalt to rhyolite with interbedded tutt, agglomerats, 

chert and volcanic grit. They have all been folded, tault

ed and intruded by ign.eous rocks ranging fro11 gabbros to 

grantes. There has been considerable metamoiPhi$M of the 

volcanics near the granite contacts where hydrothermal 

solutions have injected many quartz stringers. The 

regional trend in the area is northeast but locally wide 

deviations are round. These aberrant strikes are more 

common in ~e sedimentary types than in the volcanics. 

The volcanic formations in the Buchans Junction 

Area show similar contact relations to the nearby granite 

batholith and approximately on the projected strike of ~e 

Buchans Series of Newhou~e (21). They are similar rock 

types and it is proposed that the same name be applied to 

the volcanics or the Buchans iunction Area. 
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The name Victoria River Series is proposed for the 

formations south of the Red Indian Lake basin and north ot 

the granite to the south of the Noel Paul Brook. A further 

division will probably be 11ade when more detailed work is 

done to the east. 

There are three main aoidic intrusives in the areas, 

two granites of batholithic proportions torming the bound

aries of the central trough, and a syenitic maas southeast 

of Millertown Junction. On the accompanying map, the last 

occupies only 30 square miles but will probably be shawn to 

be part of a larger maas in~luding Skull Hill and a granite 

mapped by Kalliokoski (18) north of' the C.N.R. tracks. The 

names, Mary March batholith for the granitic and dioritic 

complex north and south of the c.N.R. track:s to the west or 

Millertown Junction, Skull Hill int~sive for the mass south

east of Millertown Junction, and Boyd's Pond batholith for 

the .granite south of the Noel Paul Brook, are here proposed. 

The Mary March and Boyd's Pond granites are younger 

than the volcanics. The contact ne the Skull Hill intrus

ive could not be round because of a thick mantle of glacial 

drift. The granitic intrusives are assumed to be or late 

Devonian age as in other places of Newf'oundland althougb. 

no positive dating is possible. 

Intrusive masses of gabbro and diorite are round in 

bot h of the a reas but are .mu ch .more. ab und an t an.d have .more 
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topographie relief in the Ambrose Lake Area. In the latter 

area they are hard; massive bodies; youn~r than the vol

canic and sedimentary rocks and usually havin8 a roughly 

elliptical outline. They are assumed to be older than the 

granites although again, no positive proor is possible. 

Baird (1) reports gabbros and diorites similar to these 

which, he states, are detinitely younger than the ultra

basics but untortunately the latter cannot be dated more 

accurately than post-Ordovicien and pre-upper Devonian. 

Soma tine grained diabasic dikes were noted cutting 

the volcanics on and near the Mary March River, nowhere 

howeve~,were they found to intrude the granitic rocks. 

Outcrop numbers mentionad in the text, such as 

B56'50, represent ;- specilnen number 56 collected in the 

summar of 1950. Their locations may be round on t~e 

acoom.panying m.aps. 

A Buchans Junotion Area 

Buchans Series 

Distribution 

The vooanio rocks or this series oocur ever.ywhere 

south of the granite contact which tren.ds northeasterly 

through Seal Pond and swings northward into the outlet of 

~oe Glode's Pond. 

Description of Formations 

Volcanios 



Fig. 3. Banded chert between an andesite and a basic 
tuff, near Rowsell's Siding. 
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Fig. 4. Overturned pillows at Blll'50, to the west of 
the Mary March River. 
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Basic Flows 

~he oldest rocks or this series consista or dark 

green basaltic rlows, coarse flow breccias, soma inter

bedded agglGmerate and basic tufr. Bedded ehert is absent 

at the base of this formation possibly due to subaerial 

deposition. The individual flows· vary in thickness from 

one root to ten reet and are clearly diatinguished in the 

exposures at B90'50, near the Mary March contact~ The topa 

o:r the f'lows are sometimes f'ragm.ental; the bases co.mmonly 

have coarse fl.ow breccias wi th ellipsoïdal fragments up to . 

6 inchea in length. Pillow structures are not as comaon in 

the lower flows as they are near the top of' the series. It 

is of interest to note how frequently the basic rlows are 

pillowed when they are associated with ebert and waterlain 

fragmentals. A subaqueous origin is suggested but not 

necassa~, because erosion and sedimentation would be 

ta king place oonco1111li tan tl y wi th vulcanis.m. Sampaon, ( 24) • 

in the Notre Dama Bay area, found fossiliferous Ordovioian 

liaestone interbedded between pillow lavas, clearly suggest

ing a aubaqueous origin in that locality. 

In hand speci.men the individual f'lows vary 

considerably in grain aize from coarse tc fine and in eolor 

from light green to dark grey. In soma cases, notably at 

Bl01'50, one mile east of the Mary March River, the lavais 

massive, porphyritic and almost black in color but a thin 
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section ot the rock shows the phenocryats to be oligoclase 

and the rock type a dacite. These lower flows exhibit 

increased elongation of tbe pillows and fragments as the 

contact with the Mary March batholith is approached. In 

all cases shearing is parallel to the contact. 

The total thickness of the flows is estimated at 

5,000' but this thickness could vary widely due to irreg

ularities of the surface at tbe time of extrusion. The 

strikes in this area are 060T and the dips are generally 

steeply northwestward or vertical. 

At Millertown and on th& south shore of Red Indian 

Lake, most or the pillow lavas are a deep red color while 

the more massive tlows ~a green. Many top determinations 

were made from pillows south of warfords Pond and in avery 

, case the tops faced towards the northwest~ 

Àt a point one mile north or Millertown, among the 

basic flowst there are several small exposures of a very 

tine grain, light grey, heavily pyritized rhyolite. This 

band must lens out in a short distance, however, as no 

similar rock is round on Warford's Brook to the west. 

Along the shore ~ Red Indian Laket near Millertown, 

the red coloured basaltic rock oontaina soma bands or flow 

breccia showing elongation of the fragments approximately 

parallel to the shoreline. East of the town the rock is 

massivet dark green andesite containing soma carbonate and 



pyrite. Pillows, on the southeast side of the lake, are 

conspicuously absent. 

On the Mary March River, about two miles north o~ 

Z>l 

its confluence with Joe Glode's Brook, are several expos

ures of basic flows. One of the flows has a distinctive 

mottled texture and a light green colour not sean else

where. Pillows are f'ound a mile farther upstrea.m near the 

contact with aci4 flows and tutfs. An andesitic flow out

tropping near Rowsell's Siding, is overlain by banded chert 

beda (see photo) which in turn are overlain by a dark red 

and green cherty fragmental. The andesitic formations are 

he re overlain by a light green daci te which, in turn, 

underlies a coarse volcanic grit. This is a common 

sequence in the area. 

Rhyolit~ and Pzroclastics 

Rhyolites flows, sean outeropping on the banks of the 

Mary March River, are light grey in colour, fine grained 

and have a distinctive orbicular structure. Associated 

with them are porphyritic flows having phenocrysts of quariz 

and albite set in a very fine grained ground.mass of quartz 

and feldspar. Interbedded with the f'lows are quartz rich 

tuffs and agglomerates (see photo). The latter have a very 

distinctive,. knobby weathered surface on which a rude 

stra~tication can be sean. The tuffs are usually medium 

to coarse grained while the agglo.merates contain bomba up 

to six inches in length. 
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No top determination could be made on these rhyo

lites or pyroclastics but from their relation with the 

pillowed lavas the tops appear to face to the south. 

Locally, then, alm.ost 4,000' of acid flows and tuffs 

occurs between a lower and an upper band of pillowed 

andesite but in linear extent the lens is only four miles. 

Total Thickness 

If the broad synclinal structure proposed. ·: _ . : for 

the area north or Red Indian Lake is correct, (p~, then 

the total thickness of the Buchans Series volcanics is 

at least 12,000'. 

Sediments 

The younges~ for~tions in the syncline are folded, 

bedded cherts, f'ine grain tu:ff', and coarse, greenish grit. 

The beds vary in thickness from 1 inch to 3 feet and in 

most cases are persistent o~er several hundred f'eet Qf 

strike length. The grits weather to a lignt buf'f' color 

but on a fresh surface there is generally a greenish cast 

with spots of red chert. The fragments range in size from 

minute up to a quarter of an inch. No sorting or graded 

bedding is in evidence. Calcite is present as an inter

stitial cement in most of the grits. Some beda, having 

a high percentage of calcite, are so deeply weathered that 

fresh specimens eould not be obtained. The chert beda are 

thin bedded, very fine grained, usually having a butf to 
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reddish color but in places are greenish. 

The sediments to the east of the Mary March are 

similar to those just described except that there is soma 

thinly bedded, fine to medium grained, feldspathic sand

stone near the aouthern tip of the band. 

A gpod expoaure of the sediments occurs near the 

railroad bridge at Buchans Junction and the following 

sequence waa obtained; 

~ 

5· 12' Coarae, mottled grit 

4• 4' Dark green grit 

3• 15' Banded chert 

2· 10' Very fine grained, sheared tuff 

1. 50' Fine Grained, green aàdesite 

The li' of these sediments seema to be younger than 

the andesites and daoites. Intertingered sediments and lmms 

half a mile southeast of Warford's Pond, suggests that dep

osition of the aedimants and lavas was in part contemporan-

eous. 
Red Shalea 

The red shales one and a ha.lt' .miles southwest of 

Buchans Junction were not mapped by the writer and their 

relation to other rocks in the area is not known. 

Intrusive Rocks 

The Marl March Granitie Batho~ith 

The rocks included in this igneous maas ran~ from 
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gabbros and amphibolites to quartz-rich granites. Along 

the contact with the Buchans series voloanics, the granite 

shows a primary foliation which is parallel to t~e contact. 

~he foliation is believed to be primary because the quartz 

grains are very elongated but fracturing is not apparent. 

(Turner p.l53)(Harker p. 291). 

Just north o~ the c.N.R. traoks, at outcrop B2324'50, 

the granite is massive~ coarse grained and pink on both 

fresh and weathered surfaces. It contains about 50~ quàrtz, 

40% potassio feldspar and a little biotite. 

To the southwest, undelying Mount Blanche, the rock is 

a dark grey, fine grained diorite or in places a gabbro. 

The diorite contains many pegmatite and aplite filled, 

irregular fissures suggesting that it is the result of 

block stop}iing of a large body of basic country rock. 

Farther west, near the bridge over Patrick's Brook, 

the rock is medi~ grained and reddish green in color. It 

contains a.bundant yellowish feldspar,. found in thin sect

ions to be oligocla•e, and only a very small amount of 

quartz. The quartz occurs as a graphie intergrowth in the 

groundmass. ~uartz monzonite is the name given to the rock. 

A .mile and a half to the south, on the Mary March, 

the granitic rocks are highly sheared and have been intruded 

by dikes of porphyritic monzonite. The dike is similar to 

the rock at Bl02B'50, a marginal phase of the Skull Hill 
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intrusive. If' the two have the sam.e origin then the Skull 

Hill intrusive is younger, in part, than the Mary March 

complex. Near the dike there is a band of' gabbroic rock 

which, beoause its trend is parallel to the surrounding 

sheared gr ani tes, is thought to be' a down f'aul te cl meta-

voloanio. 

Three volcanic inclusions wera noted at distances 

varying from. a half' a .mile to four .mlles fro.m. the contact 

with the Buchans series. These inclusions suggest that 

the batholith has not been too deeply eroded. In all cases 

the inclusions are highly sheared and usually are altered 

to amphibolite. 

Skull Hill Syenitic Intruslve 

In contrast to the Mary March batholith (P~.33), this 

intrusive stands in relief above the Buchans series vol-

canics. It is a comparatively homogeneous mass with ~ew 

acidio strin@Srs and no xenoliths. It is fine to medium 

grained and has a distinctive brick red color. No quartz 

is seen in the hand specimBn but in thin section it is 

visible as a graphie intergrowth with both pottasic and 

plagioclase feldspars. This intergrowth is common to all 

thin sections of this intrusive. In the field it was 

.apped as a syenite but a more acourate name f'or it would be 

a quartz monzonite. In places the quartz monzonite is por

phyritic with phenocrysts of plagioclase up to an ~"in length. 



Dark minerals form a law peroentase in the rock but 

magnetite is present in amounts up to 10%. Fracture zones 

are common and generally strike about 070T. 

Gabbroic Intrusives 

These basic intrusives are limited to a few small 

exposures to the east of the Mary Karoh River; and two 

exposures to the north of the Buchans Railway traeks, near 

the western boundary of the map. 

The rock is massive, unjointed, smooth weatherlng, 

and usually a dark grey eolor on the weathered surface. 

On the fresh surface lt is coarse grained wlth a generally 

greenish aast but having yellowish laths or plagioclase 

feldspar. The outeropa are elliptieal in outline and the 

trend is parallel to the regional structure. No actual 

contact was seen between the gabbros and the volcanics in 

this area but they were located to within five feet. No 

noticeable metamorphic affects were observed in the intrud

ed rock. 

One interesting observation about these intrusives is 

that they occur 3 miles from the contact between the Buchans 

series and the Mary March batholith. Basie sills intrude 

the voloanics at the Buchans mine, which is also 3 miles 

from the contact. In the Ambrose Lake Area {p.~) the first 

basie intrusives outcroP.3 miles north or the contact 

between the Boyd' s Pond Batholi th and the Victoria River 



Series. The significance of this distance is not known 

but it is at least an interesting coincidence. 

Trap Dikes 

3.7 

A few basic dikes and irre~lar chonoliths eut the 

acid tuffs and porphyritic rlows on the Mary March River. 

Two ethers were foun4 near Rowsell's Siding and one at 

Bl00'50. The dikes are less than 4 feet wide and all have 

a southeasterly strike. 

structural Geology 

F~ldin~ 

From top determinations which include pillows, amy

gdules and inclusions of underlying flows, the structure to 

the northwest of Buchans Junction is a syncline. ~he fold 

appears to be overturned but an accurate determination of 

the attitude is dirfieult because of miner faults and folds. 

The axial lina trends roughly 0 8)T,. with a sl.ight plunge to 

the southwest. The dips on the limbs of the fold are 

ld 1 th 45° d nl b t 75° and 80°. se o.m ess an an are comm.o y e ween 

s~earing and Foliation 

The com.petency is variable between ro ak types. The 

basic flows are the most readily sheared as shown by the 

elongation of the pillows s:>uth of the contact with the 

Mary March granite. The grits, cherts and rhyolites are 

quite competent and seldom show any pronounced shearing. 



The younaer andesite flows on the Mary March River and the 

sediments to the east are both about the same distance from 

the granite contact. The andesite is hi~ly sheared while 

the sediments are but sli@ltly altered. 

The flows on the south shore of Red Ihdian Lake are 

sheared at 030T but the width of the zone appears to be 

quite narrow. Flows a few hundred feet back from the shore 

are massive and unaltered. 

The regional schistosity approximately parallels the 

bedding and flow contacts 't about 050T to 060T. 2 miles 

west of the Mary March River, however, thare is a gradual 

swing to 030T, while to tba east or the river tbe bedding 

of a band of sediments if OOOT to 020T. These strikes may 

be caused by movement somswhere near the Mary March River 

in which the western block moved to the south. 

Faulting 

Faulting in the area is complex but because of the 

lack of wall defined horizons little can be told of the 

relative movements. 

North-South Faults:-

On the Mary March River there is a set of vertical 

faults striking north-south. Horizontal sliakensides were 

observed on one fault: face and minute stoss and lea 

structure suggested that the final movem~nt of the west block 

had been southward. This oorroborates the relative move

ment suggested under "Shearing and Foliation". 



Northeast-southwest Faults:-

It is most probable that there has been faulting 

parallel to the regional shear aüd bedding of the are a. 

Betz (3) proposed that high angle thrusting was caused by 

a northwestward directed force originating in the south

east of Newfoundland. He further maintains that many of 

the northeast trending cliffs are actually fault scarps 

formed in late Paleozoic time. The relative movement, in 

·this case, would be for the sou th blo ck to move upward. 

In the Buchans Junction Area, however, there is no evidence 

of the relative movement. 

Near the bridge at Buchans Junction, well bedded 

sediments are dragged on the northwestern side of a shear 

zone. Unsheared ohert and grit strike and dip at 160T 60W 

and abut against a higb.ly sheared greenish grit whioh 

strikes at 030T. The unaltered rocks being north of the 

shear zone indicate that the northern black moved north

eastward. 

~Ambrose Lake Area 

Victoria River Series 

Distribution 

The rocks of this series underlie all the land south 

of the Victoria River and north of' the Boyd's Pond Batho

lith, except those areas underlain by ba3ic intrusives. 
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Fig. 5. The Harpoon Hills are to the right of centre on 
the horizon. The photograph was taken from the 
granophyre ridge looking northwards. 

Fig. 6. An inter-flow breccia in andesites at B44'51. The 
top is towards the right hand side of the photo. 

Fig. 7. Coarse agglomerate at B63'51, showing the various 
sizes of the volcanic ejectamenta. 



Description of Formations 

Volcanics 

Basic Flows 
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The andesites and basal~s in this area occur in 

narrower bands than in the Buchans Junction Area. They 

seldom exhibit the ~assive character common to the thick 

flows to the south of the Mary March batholith. The band 

of andesite extending from Black Creek, in the northeast 

corner of the map sheet, southwestward to the Victoria 

River is, in ·most pl~ces,a deep reddish to purplish flow. 

Plllow structures are commonly elongated and good top 

determinationsfrom them are rare. An inter-flow breccia 

exposure was studied at B 44t51 {see photo) and provided 

an excellent top determination. The contact is between a 

coarse grained, porp~yritic basalt on the north and a fine 

grained andesite, containing fragments of the former, on 

the south. There are a few bands of intercalated coarse 

grained, cherty brecoia but at no place was sean the redd

ish banded chert commonly associated with the basic flows 

in the Buchans Junction Area. 

A mile to the south there is another band of dark, 

rusty weathering, basaltic lava. It is a highly scoria

oeous and ropey flow with soma very small, bun shaped 

pillows. The flow appears to lens out or to be faulted and 

later eroded. ~o the east, on the projected strike of the 



basalts, scattered exposures of slates and tuffs were 

round but no basic flows. 

42 

south of the Harpoon Hills is a band of green to 

reddish andesites showing occasional good pillow structure. 

One characteristic and persistent flow in this band is 

easily recognized by its high content of rusty weathering 

ankerite. It is presumed that these flows are intruded by 

the Harpoon Hill gabbro to the north, although the contact 

was not seen. If the gabbro is intrusive into the ande

sites, then it ia likely that they are the same flows which 

occur as included bands in the diorite and gabbro on the 

west side of Ambrose Lake. 

Another band of andesite underlies the northwest shore 

of Lake Douglas, Haven Steady, and the Noel Paul Brook. It 

is generally more massive, finer grained and thinner bedded 

than the other basic flows in the area. Soma pillows were 

noted. The thickness of the individual flows in one 

exposure north or Lake Douglas was observed to be three 

feet and containing no visible flow structure. 

Farther east, on the north bank of the Noel Paul 

Brook,the rock may be the equivalent of these flows but it 

is so highly schisted that any original structures have 

been obliterated. The schist is light green in color, 

composed of chlorite, sericite and quartz aud in most cases 

showing a fine crenulate structure. The acidic nature of 



the rock may be due to secondary quartz emanating from the 

Boyd' s Pond batholi th, two miles t o the south. 

The band of andesite south of Dinnyts Pond is rather 

speculative as it is based on only three widely spaced 

exposures. 

Acid Flows 

A considerable area to the west or Ambrose Lake is 

underlain by porphyritic rhyolite flows. On the fresh 

surface the rock is a light grey or somatimes bluish color 

and weathers to a grey or white. The groundmass is very 

rine grained to glassy enclosing quartz eyes up to i" in 

diameter. In places tbe rhyolite is sheared and in which 

case it contains a moderate percentage of disseminated 

pyrite. 

The rhyolite flow overlying the northern andesitic 

flow is different from the rock just described in that it 

is less massive and contains spheroidal buns up to a foot 

in length. There is one intercalation in this flow of 

tuff and agglomerate making the band quite similar to those 

acid tuffs and flows on the Mary March River in the 

Buchans Junction Area. 

Sediments 

Shale, Gri t, Tuff, & Asslomer~ te 

A considerable thickness of mixed cherte, agglomer

ates and waterlain grits underlies the pillow andesite in 



the northern part of the map. The beds vary from six 

inches to six feet in thickness. They are persistent in 

soma cases over an estimated 500 feet. There does not 

appear to be any sortiug within the beda so that depo

sition was rapid and transportation distance was short. 

Farther to the north, aocording to other Buchans 

Mining Co. geologists, these massive coarse clastics are 

interfingered with dark grey to black shales. Similarly 

to the south, bands of coarse grit, tutf and occasionally 

agglomerats occur in alternating beda with a black, fine 

grained shale. The thickness of the shale beda varies 

from one inch to eight inches. This is partic~larly well 

shown at outcrop B24'51, where a thin section was made 

showing the sharp contact between the shale and the grit. 

The source of thsse sedimsnts is not known but they are 

reported by Hriskovitch (17) and by Heyl (16) to the 

northeast. One possible explanation is that they are the 

result of rapid fluctuations of a stagnant sea on the 

margins of whioh were being deposited thiok, ooarse 

pyroclastics, and the erosion producta of auch pyroclast

ics. 

Coug1omerate 

Overlying the andesite flows to the south of the 

Harpoon Bills is a baud of reddish conglomarate. It is 

made up of boulders of the underlying andesite and other 
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fine grained acidic volcanics. The pebbles vary in size 

from a fraction of an inch up to 8 inches and are cemented 

by a light buff, feldspathic material. The pebbles are 

usually well rounded and commonly exhibit the brown varnish, 

common to fluvial sediments. The thickness of the cong

lomerate is approximately 2,000 reet. It has been mapped 

to the west of this map sheet by MacDonald (19), who shows 

the outcrop width increasing tc approximately two miles. 

sandsto:b.e 

south or the conglomerate is a band of sandstone 

approximately 3,000 reet w~de. No contaot relation with · 

the conglomerate was sean but it is asaumed that the sand

stone is yoQllger. This assumption is based on the south 

facing top determinations made on the underlying cong

lomsrate and andeslte. The sandstone is a light, pinkish, 

buff celer and weathers tc a light cream. It is a fine to 

medium grained rock with more or less equidimensional quartz 

grains and fresh feldspar fragments. I~ is very thinly 

laminated but no cross bedding was observed. 

Pyroelastics 

Pirsson (23) points out that it is often difficult to 

draw a sharp lina of distinction between pyroclastics and 

sediments. Hence, certain of the pyroelastics have been 

described under "Shale, Grit, Tuft and Agglomerats" because 

of their close association with the sediments. 
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soma definite volcanics occur south of Lake Douglas 

and the Noel Paul Brook but much of the rock is ~o highly 

sheared and altered by hydrothermal quartz injections that 

the original nature of the rock is difficult to determine. 

Between Lake Douglas and Haven steady there is a contact 

between an andesitic flow and a quartz-ri&h turr. The 

andesite, h~wever, is but little metamorphosed while the 

tuff has been altered to a sericite and quartz schist. 

This suggests either a fault contact or an unconformity. 

Southward the tuff gives way to a coarse agglomerate which 

abuts against the granophyre dike at Bl95'51• One and one 

half miles to the south there is another exposure of 2gglo

merate which, because or its limited extent, is assumed to 

be a lens in the surrounding tuffs. 

At the outlet of Boyd's Pond, there are strong, hard, 

tina grained, quartz-rich beds, about eight inches thick, 

intercalated wi th a light buff, seri ci tic schist. The 

beds are described as a quartz-rich tuff because th&re is 

no sorting within the beds. No meta.morphic minere.ls, 

common to pelitic rocks, were seen in the schists of this 

area. Any sediments are thus assumed to be derived from 

pyroclastics. 

There is much injected quartz in this area but it 

contains no associated metallics. There is soma dissemin

ated pyrite and pyrrhotite at the contact between the 

granophyre dike and the volcanics. 
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som.e bedded cherts and tuffs occur northwest of the 

Harpoon Hills but the relation of these sediments to others 

in the area is obscure. East of the Harpoon Brook they 

ara thin bedded, light grey to black cherts interbedded 

with coarse grained tuffs. The sediments strike at about 

130T and dip 45E· Farther west, beyond the Harpoon Brook 

are exposures of thick bedded, very fine grained, medium 

grey cherts dipping to the north. 

Correlation or Sediment and Volcanica 

Thirty miles to the east, Hriskovitch {17) has 

mapped an area in which the geological succession is 

interpreted by him as follows: 

Age 

Devonian ? 

Formation 

Springdale 

Rock Types 

Red aandstone and 
a hale 
Yallow sandstone 
Conglomera te 

_____________________ Unconformity __________________ __ 

Mi.d-Ordov ici an Fortune Rhyolite, tuf t', 
m.inor sandstone, 
shale. 

Breakheart Basalt Basic to acid lavas 
& Mortons Vol-
canica. 

Si vier Slate,. greywacke, 
min or flo.1ra. 

He states that the pebbles in the Springdale cong

lo.m.erate are oomposed .m.ainly or the underlyina equivalent 
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of Heyl's (16) Breakheart Basalt and Mertens Volcanics. 

The conglomerate grades into a yellowish sandstone whieh 

in turn is overlain by red sandstones and shales. 

south of the Harpoons we have a similar sequence up 

to, and ineluding the sandst one. The sandstone is in 

contact with a chloritic schist just north of the Noel 

Paul Brook. The relationship of these formations will be 

discussed under "Structure". 

In the Bay of Exploits Area, eighty miles to the 

northeast, the generalized section given by Heyl (16) of 

the rocks of Normanskill age is as follows:-

~ ... Ordov ician 

series - Exploits 

Formation Thickness Rock: Typa 

Fortune 600 e 1500 feet Bedded red and green 
chert s, tuff s, 

Lawrence Harbour Shale 400 " 

Breakheart Basalt 300 - 1500 

Mortons Volcanics 0 - 1500 " 

Sivier 3000 n 

che rty shalea. 
Radiolaria. 

Sha.les, black shales. 
Graptolites of 
Normanskill age. 

Basalt flows, 
pillow lavas. 

Andesite and dacite 
flows and tu!'fs. 

Blue grey slates and 
shales with so~ grey
wacke and abundant 
volcanics.some black 
shale,one zone near 
top contains Norman
skill graptolites. 
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In the northern part of the Ambrose Lake map sheet, 

the north limb of a syncline is postulated. The section 

is as follows:-

Victoria River Series 

Thickœss 

2,000 

0 .... 700 

300 - 2,000 

2,000 - 4,000 

fe et 

" 

Rocrk Type 

Shale, tuff, minor 
agglomera te 

Rhyolite 

Basalt and pillow andesite 

Ooarse agglomerats, grit 
and chert 

Shale and tu:f:f 

Very generally, both series may be described as having 

an initial period of deposition of tuff and shale followed 

by a period of basic extrusions. Later there was inter-

mittent deposition of shale and pyroclastics. 

Intrusive Rocks 

:Distribution 

The Boyd's Pond batholith is south of an irregularly 

curved lina trending northeastwards through Boyd's Pond, 

Bentre Pond, and Loon Pond. Roughly parallel to this line 

and two miles to the northwest is a granophyre dike up to 

400 feet wide and at least two and one half miles long. 

There are two main gabbroic intrusives, one under-

lying the H~rpoo.n Hills and the oit.b.er the Highland l?ond 
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Ridge, near the northern boundary of the map. Minor off

shoots of these masses occur and several smaller bodies are 

round near the western boundary of the map. 

Boyd's Pond Granite Batholith 

The Boyd's Pond batholith in contrast with the Mary 

March batholith, is a fairly homogeneous intrusive. It 

grades from a white, fine grained, granular rock at the 

contact to a gneissoid (Grout p.38) porphyritic granite 

near Gull Pond. The gneissic structure appears to be 

primary and is everywhere parallel to the contact'. Soma 

jointing planes have been developed however which are at 

right angles to the contact. The joints are numerous 

ehough in places to give the rock a sheared appearance. 

The structure of the intrusive is very clearly shown in the 

aerial photographs north of Gull Pond. On the ground the 

rock shows a good example of primary flat lyihg joints, as 

described by Cloos and Balk (2). The porphyritic granite 

has a parallalism of biotite flakes but the large (i inch), 

salmop pink phenocrysts of microcline are turned at various 

angles to the schistosity. Acidic, and in places pegmat

itic, stringers and vains eut the granite, apparently in 

the last stages of cooling. One possible xenolith was 

noted about 2 miles from the contact with the Victoria 

River series. The rock has been oompletely metamorphosed 

to a quartz biotite sohist. 
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The granite at N~le 15, on the western boundary of 

the map is quite different from the main .ma.ss. It is a 

bright red and green color on the fresh surface and lacks 

thes-planes so visible at Gull Pond. It is a massive, 

coarse grained, perthitic, biotite granite. This granite's 

relationship with the rest of the Boyd's Pond batholith is 

not known. 

In the southeast corner of the map sheet there ia a 

sudden change with a visible lineament between the fractured 

pink granite to the north and a lower lying, smooth weathe~ 

ing, ünjointed granite to the south. The latter is a dark 

grey weathering, biotite granite and is light grey on the 

fresh surface. It is medium grained, aquigranular and is 

very homogeneous over the area exposed. This grey granite 

appeared in the field to be older than the pink granite 

but a study of thin sections shows the opposite to be true. 

The pink granite, at Bl88•51, shows great alteration of 

the p~agioclase feldspars, addition of fresh microcline and 

chloritization of the biotite. The grey granite at Bl77'51 

has fresh feldspars and biotite. The grey granite, massive 

on casual inspection, reveals a parallelism of the biotite 

grains. This gneissic structure is also parallel to the 

contact with the pink granite. 

Granophyre Dike 

This acid intrusive stands up as a high, rusty coloured 
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ridge on the south shore of the Noel Paul Brook between 

Haven Steady and Lake ûouglas. The rock is fine grained, 

hard, massive, light to dark grey on tha fresh surface and 

weathering to a dark grey and sometimes reddish color. 

The granophyre breaks into large rectangular blocks on the 

cliff faces, which readily distinguishes it from._ the 

intruded, schistose tuffs. In hand specimen, small pheno-

crysts of feldspar are visible, but i t is only undEar the 

microscope that the granopbyric texture of the groundmasa 

becomas evident. There are fine dark streaks through the 

rock whieh in some specimens shows a decided flowage. 

These were found to be minute stringers of biotite and 

.magnetite. Ble.bs of pyrrhotite are com.m.on, especially 

near the margina or the dike. 

Basic Intrusives 

The Harpoon Hills ara underlain by a coarse grained 

gabbro. The gabbro extends westward beyond Lake Ambrose, 

where i t occurs as concordant ailla into the surroundin,g 

volcanics. The rock is similar to gabbros already des

cribed but has a somewhat coarser grain. Segregations 

rich in magnetite and disseminated pyrite are common. 

!he magnetite in the most westerly ot the Harpoons is 

sufficient to cause an error of up to 45° in a Brunton 

comp•ss. Near the tire tower, on the highest hill, there 

is a 5 foot band of very fine grained cherty rock which 
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may be a baked inclusion of country rock. Near, the contact 

of the chert, the rock is a fine grained, banded, green, 

serpentinized micro-breccia containing so.m.e pyrite blebs. 

The chert band, the most prominent fracture planes, the 

contacts or gabbro and flow rocks on the west side of 

Ambrose Lake, and the general trend of' the hills _ · all 

strike at 090T. Hence the intrusive is slightly discord

ant in relation to the regional shear of o~o~. 

At Highland Pond Ridge, the rook varies between a 

median grained, green "diorite" and a coarse grained, brown 

"gabbro". Both rocks were later round to have no feldspars 

more calcic than oligoclase and hence might properly be 

called mela-m.onzoni tesl The rock is s:omewhat al te red by the 

introduction or albi te and a small amount of quartz. 

The country rock to the north or the intrusive is a 

highly sheared black slate and to the south it is a f'inely 

banded tuff. Inclusions in the mass, however, are andesitic 

in compas i ti on. 

A small body of olivine diorite coeurs at B25'51, to 

the southwest of' Highland Pond Ridge. It may be a more 

basie facies of the naighbour.ing monzonitic intrusive. 

Several small, concord~nt, basic intrusives eut acid 

tuffs and agglomerates near the western boundary or the map. 

The intrusives in the main are partly aerpentinized olivine 

gabbros. Two contacts between the gabbros and tuffs were 
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observed and in beth cases the alteration amounted to only 

a few inches of intense shearing and a very miner amount 

of pyrite mineralization. 

structural Geology 

Fol ding 

Top de~erminations in the lavas and in the sedi.ments 

{see photos), in the norther.n part of the map sbeet, indi

aates a northeast trending, asy~trical syncline which 

extends fromwest of B~ack Pond to the Victoria River. 

Nes.r the Victoria River the southern band of basal tic t'lows 

is close to the synclinal axis while the nerthe rn band of 

basic flows is 4,000 feet to the north. Thrust faulting 

may hava caused the southern band to move over the,younger 

shales and tuffs. This is illustrated ia the structure 

section AA on Plate 1. 

There is evidence or another syncLine in the southern 

half of the map sheet between the Harpoon Hills and the 

Noel Paul Brook. The sequenee of the northern limb is 

ande site, conglomera te and sandetone but i t is not repeated 

to the south of the Noel Paul. Hence,. the writer believes 

that the southern limb was thrust faulted upward and later 

eroded. 

Shearing and Foliation 

The eompetenoies of the rocK types in the area are 

variable. The shales are the most easily deformed and are 



uaually altered to alates or, in some cases, to sericite 

achists. The shalea are followed in order of inereasing 

co.mpetency by tuf'f's, andesites, eoarser claati_ca and 

finally tae cherts and agglomerates. 
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The atronsest shearing in the area has occurred 

between the Noel Paul Brook and the Boyd•s Pond batholith. 

Original structures are only seen in an acidic agglomerats 

at Bl33•51 and in the quartz-rich tuffs previeusly ment

icned.(PAa). The schistosity of the tuff's near the batho"'" 

lith is always p~rallel to the contact between the two. 

'l'hie is well 1llustrated at the north end of IJaneer Pond 

where & tongue of schist extends southward into the granite 

.maas. This tongw.e h.af a gradational contact wi th the 

granite. The schist grades gradually into a biotite-rich 

eneias near Veneer Pond and westward inio a gneissic 

granite. 

F'aulting 

Recognition or faulta in the area was ditfioult 

beoause of the extensive overburden and the laok of well 

def'ined horizona. 

The strike or the local shear in tba vicinity of the 

Harpoon Rille is shown on the aoco.panying map at ogor. 
The 130T atrike of the sediments to the north of the gabbro 

intrusive auggests that they aay have been dragged inte that 

position by moveaent near ~he contact of the intrusive. 
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some fracture planes striking east-west were noted in the 

gabbro mass itself suggesting post-intrusive movement. 

The micro~breccia, however, indicates that intrusion and 

some movement were eencomitant. It is most probabls that 

several ages or faulting have oceured. 

The granophyre intrusion in the valley of the Noel 

Paul indicates that the valley represents a :for.m.er line o-r 

weakness. ~vidence for faulting in the valley is shown by 

the audden ch~ge from a slightly sheared sandstone, on 

the north, to a chlo·ri te sohist, en the southt If a f'ault 

is aasumad then the strongly metamorphosed rocks are prob· 

ably older than the sedi.mants. 'rhlia the aou.thern block 

would be upthrown relative to the northern block. With 

pressure com.ing f'rom. the grani tic intrusion to the south 

it is probable that the type of lault most likely to 

develop in this case would be a high angle thrust. 

The alignmant of the tongue of schist into the Boyd's 

Pond batholith; a ereek one hal~ mile west of Ambrose Lake; 

and a pond in the No~h Branch Brook, suggests that there 

has bee.Q. -either faulting or jointing in a north-south 

direction. ~·aulting along this lineamant may have caused 

the aberrant strikes or the sediments to the north of the 

Harpoon Hills. A relative movemsnt southward of the east 

block would cause dragging of the sediments t'rom an east

west strike to 130T. If the lineament is projected beyond 



the map area it parallels the lower three miles of the 
' Victoria River. The Victoria Mine is located one half 

a mile southwest of the mouth of the Victoria River, in 

Red Indian Lake. The mineralized zones strike east-west 

which parallels the trend of Red Indiam Lake. There thus 

appears to be a north-south trending band in which the 

strikes are nearly e&s;-west and in wnich there are north

south lineaments. The causative force to produce these 

features is, in the opinion of the writer, a large couple 

in whieh the eastern block has moved southward. These 

forces are illustrated in Plate II. 
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sumœary and Conclusions 

~he areae whieh have been described in this thesis 

are underlain by a band of interbedded sedi.mentary and 

volcanic rocks, approximately 25 miles wide. The band 

trends roughly northeast for a total length of 150 miles, 

and is bounded by granites on the northwest and on the 

southeast. The age of the sediments and volcanics in the 

aap-areas is not known but they show a lithologie similar

ity to middle Ordovician formations in the Notre Dame Bay 

Area. The Yolcanie and eetimentary belt has been tentat

ively divided into two aeriea, the Buehana and t.he Viotoria 

River series. Both series have been tightly tolded and 

oomplexly taulted. 

Folding and posaibly thrust taulting, accompanied by 

large scala granitic intrusions, are presumed to have 

taken place in late Devonian tims. Basic intrusions are 

concordant with the volcanica and appear to have precedded 

the granites. The sedimentary and vo1canic series have 

been laid down and tolded before the intrusion or the 

gabbros and diorites. It seems probable then that there 

was great folding in the Taoonic orogeny during late 

Ordovieian, rollowed by intrusion or basic stocks in late 

Silurian time. Renee, there has been two, and possibly 

thrae, major periods of folding between the Ordovician and 

lower Carboniferous. The •ain granitic intrusives in the 
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areas are, the Mary Maroh batholith, the Skull Hill 

intrusive, and the Boyd's Pond batholith. The writer 

believes that the hetero@Sneous nature or the Mary Maroh 

batholi th and the slight metam.orphiSlll of the adjaoent 

Buoh•ns series voloanios, la evidenoe that the granitio 

intrusive ha.s not been deeply eroded. 

During the Appalaohian oro geny, when gre at fol ding 

took plaoe in the southern Appalachians, there waa limited 

roldi.ng and raul ting in Iew.f'oundland. The Per.mian was 

p~obably a tine of blook faulting and tilting in the 

celr~o::::~ng the Appalaohian revolution, the whole of 

Ne oundland was reduced to a peneplane. The time of 

completion of the erosion cycle, however, is not known. 

Uplif't ocourred in Cenozoio time with erosion of the 

weaker formations to lowlands and leaving resistant 

intrusives as monadnooks. A.f'ter two or more perioda or 

Pleistocene glaciation there was a submergence of all 

Newroundland f'ollowed by a partial uplirt of' the western 

part of the island • 



61 

References 

( 1} Baird, D.M. 

(2} Balk, R· 

(3) Betz, Fred. Jr. 

(4-) iChristie, A.M. 

(5) Coleman, A.P. 

( 6) Cooke, H. a. 

( 7) Daly, R • .A.. 

(8) Dorf, Earling 
and Cooper, J.R. 

(9) Eardley, A.J. 

(10) Espenshade, G.H. 

(11) Flint, R.F. 

1947 

1937 

1943 

1950 

Geology of the Burlington 
Peninsula, 
~hesis McGill University 
Report to the Geol. survey of 
Newroundland. 

Structural Behavior of Igneoua 
Rocks, 
G.s.A. Memoir No. 5 1937· 

Lata Paleozoic Faulting in 
Western Newfoundland 
Bull., G.s.A~ Vol. 54, 
No. 5, PP• &37·706. 

Geol. surv. Canada,. Paper 50-7 • . 
Geol. or the Bonavista Map 
Area Newfoundland. 

1926 The Pleistocene of Newfoundland. 
Jour. Geol.Vol. 34, PP• 193-223• 

1937 ~hetrord, Disraeli, and Eastern 
Half of the warwick Map-!reas, 
Q.uebec. 
Geol. surv. aan., Mem.211 (1937) 

1921 Poatglaoial warping or 
Newroundland and Nova sootia. 
Am. Jour.sc. Series 5,Vol. 1. 
p. 381. 

1943 Early Devonian Plants from 
Newtoundland. 
~our. Paleontology, Vol. 17, 
PP• 264-270. 

1951 Structural 9!ology of North 
A.merica 
New York 

1937 Geology and Mineral Deposita 
ot the Pilleya Island Area. 
Bull. 6, Newfound1and Geol. 
survey. 

1940 ~uaternary Changes of Level in 
Newtoundland, 
Bull.~ G.s.A. Vol. 51, 
PP· 1·r52-178o. 



(12) George, P.w. 

(13) Grout, F.F. 

(1.4) Harker, A. 

(15) Hayes, J.J. 

(lb) Heyl, G.R. 

1937 

62 

Geology ot the Lead-zino-copper 
Deposits at Buchans~ Newtound
land. 
Amer. Inst. Min. & Met. Engrs. 
Tech. Pub. No. 816. 

1934 Petrography and Petrology, 
New York. 

1932 Metamorphism, 
London. 

1951 Preliminary Map, Hodges Hill 
Newtoundland, 
Geol. Surv. Canada, Paper 51-5. 

1936 Geology and Mineral Deposits ot 
the Bay of Exploits Area, 
Bull. 3, Newtoundland Geol.surv. 

(17) Hriskovitoh, M.E. 1950 Preliminary Map, Little Rattling 
Brook, Newtound1and, 
Geol. surv. Oanada, P-M 50-17. 

(18) Kalliokoski, ;. 1951 · Preliainary Map, Gull Pond 
Newfoundland, · 

(19) MacDonald, J. 1949 

(20) Murray, À. 1881 
(and Howley, J.) 

(21) Newhouse, w.H. 1931 

(22) Perret, R. 1913 

Geol. surv. Canada, P-M 51-1. 

Buehans Mining Company Map 

survey of Exploits River and 
Red Indian Lake, 
Report for 1871, PP• 250-278. 

The Geology and Ore Deposi ts 
ot Buohans, · 
Ec. Geol., Vol. 22, PP• 399-414. 

La Geographie de Terre Neuve, 
Paria. 

(23) Pirsson, L.v. 1915 The Microscopie Charaotera ot 
Voleanio Tutta, 
AR. Jour. Soi., Vol. 40, 
.PP• 19la2lle 

(24) Sampson, EdWard 1923 The Ferruginoua Chert Formations 
ot Notre Dame Bay, Newfound1and, 
Jour. ot G-eol. Vol. 31, 
PP• 571-598. 



(25) sne1grove~ A.K. 

(26) 

( 27) " • 

(28) Twenhofel, w.H. 

(29) • • 
( and 

MaoClintock, P.) 

(30) Twenhofel, W.H. 

1934 Chromite Deposits of 
Newfound1and, 

63 

Bull. 1 Newfoundland Geol. SUrv. 

1928 Central Mineral Belt of 
Newfoundland, 

1931 

1912 

1940 

1947 

Bull. of the Can. !net. of Min. 
and Met •, 
Sept. 1928, PP• 1057-1127. 

The Geo1ogy and Ore Depoaita of 
the Bett•a Cove-Ti1t CoTe Area, 
Notre Dame Bay, Newtoundland. 

Phaiography of Newfoundland 
Amer.Jour. sei. Vo1.33,pp. 1-24. 

Surface or Newfoundland, 
Bull. G.s.A. Vol. 51, 
No. 1 PP• 1615-1728. 

Silurian of Eastern 
Newfoudlanà.,. 
Am. lour. Soi. Vol.245, PP·65-l22• 

(31) " • 1937 Silurian Shale or Notre Da.~~e 
(and Shrock, R.R.) . · Bay and Exploits Valley, 

Newfoundland., 

{32) Turner, F.J. 

Bull. G.a.A. Vol. 48, 
PP• 1743-1771. 

1948 Evolution or ihe Metamorphio 
Rooka, 
Me.m.. 30, G.s.A. 



APPENDIX 

A petrographie description of some specimens 

oolleoted in the Ambrose Lake and Buohans 

Junotion Areas. 
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Granitic Rocks 
Mâry Mârch Batholith 

Specimen No. B232 A '50 Rock Type: Granite 

Kegasoopio 1 Ooarse grained, reddish, massive granite. 

:Microscopies 
Eabrio: Equigranular, holocrystalline, allotrio

.morphio intergrowth or teldapar and quartz. 

Jünerals: 

Essential Feldapar 

Q,ua.rtz 

Aocessory Chlorite 
llagnetite 

ffJ'/J Perthite intergrod.h, in 
orthoolase. 
soms Carlsbad twins. 

35~ Irregula.r la.kes, clear 

5~ Small irregular blebs 

Alteration: Slight olo~diness or the orthoclase. Chlorite 
probably formBd after hornblende. 

Speei.men No. B?4l '50 Rock Type: Albite granite 

~gasoopio : Mediwa grained, white with slight foliation. 

Mioroscopio: 
· Fabric: Equigranular, holocrystalline, hypidiomorphio 

intergrowth of feldspar and quartz. 

Minerala: 

Quartz 

50~ About an equal amount ot 
plagioclase and orthoolase. 
Zones show oaloio canters 
A.nl.O. 

50~ Irregular olear lakes 

Aocessory Chlorite Minor small oryatals 
Biotite 

Alteration: Slight oloudineas. or some ot the teldspars and 
chloritization or the biotite. 



Mary March Batholith (contd.) 

Specimen B209 '50 Rock Type: Quartz Monzonite 

Megascopie : Medium grained with larger yellowish 
erystals and soma greenish blebs. 

l!ieroscopio: 
Yabrio: Ineguigranular, hypidiomorphie, holocrystalline. 

Minerals: 
Easential 

Aoeessory 

Feldspar 70% 

Q,uartz 20% 

Amphibole 5~ 

Chlorite 5~ 
Ma.gnetites 

Albite twinning gives eomp-
oaition of An5 to AnlO. 

Ooeura as irregular, elear 
lakes and as graphie inter-
growth with the albite. 

Crystals up to 1.5mm long. 
Hornblende. 

Alteration: Feldspars are all very oloudy. soma 
seeondary epidote. 

Specimen No. B212 '50 Rock Type: Amphibolite 

Megaseopie : Mediun grained. speekled grey eolour, 
slight foliation. 

Mioroscopi c: 
Fabrio: Inequigranular, holoorystalline, hypidio

morphic intergrowth of plagioclase teldspars, 
amphiboles and pyroxenea. 

llinerals: 
Essentia.l Feldspa.r 

Aooessory Amphibole 

Pyroxene 

1~ 

Keah ot plagioclase of 
oompo~ition An60, Labra
dorite. Good albite twins. 

Irregular aasses up to 2aR 
in length, Light green, 
pleoehroio to yellow. 

5~ Oolourless~ slightly fraot
ured assoeiated with the 
amphibole, in places as a 
core. Comp. ot Leuooaugite. 

Alteration: The feldspars are fresh but the pyroxenes are 
altered to horneblende. 
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Mary March Batholith (contd.) 

Specimen No. Bl05A '50 Rock Type: Amphibolite 

Megascopic : Fine grained, dark grey, foliated 
inclusion in granite. 

Microscopie: 
Fabric: Some phenocrysts up to lmm in an \quigranular 

holoorystalline groundmass or teldspar and 
amphibole. Preferred orienation of crysials. 

Minerals: 
Essential Feldspar 40~ Phenocrysts - soma have 

aharp crystal outline but 
most are oorroded. 
Composition An50. 
Groundmass - Plagioclase 
crystals average .15mm 
diamater. Composition An35• 

Amphibole 50~ Green, pleochroio with 
composition of aotinolite. 
Amphiboles occasionally 
oont&in amall, plagioclase 
filled cavities. 

àccessory ~uartz A small amount occurs with 
the plagioclase in the 
groundmass. 

Varietal Magnetite scattered speeks 

Alteration: The centres of the plagioclases are usually 
cloudy. 
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Mary March Batholith {contd.) 

Rock Type: Porphyritic Monzonite 

Megascopic : Yellowish phenocrysts, in a reddish fine 
grained groundmass. Oocasional green 
inclusions up to lam. in length. 

Microscopie: 
Fabric: ~henocrysts of plagioclase feldapar in a 

aemicrystalline groundmass or plagioclase, 
caloite and epidote. 

Minerals: 
Essential Feldspar 90~ Phenocrysts - Subhedral to 

anhedr&l orystals. Comp
osition An30. 

Accessory Calcite 

Varietal Epi dote 
Ohlorite 

Groundmass - Lath-shaped 
euhedral crystals. 
CompoBition Anl?. 

10~ Irregular mass aurroun ,ing 
the feldspars of the 
groundm.a.ss 

Widely scattered speoks 

Alteration: The feldspar phenoorysts are quite cloudy. 
De.lcite aee.m.s to have been added as a la.te 
mineral. some of the phenocrysts bave vugs 
oontaining eubedral orystala or an unknown 
uniaxial mineral. 
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Skull Hill Intrusive 

Spee~en No. Bl02B '50 Roek Type: Porphyritio Monzonite 

Megaseopie : Yellowish phenocrysts in a fine grained~ 
buff groundme.ss. 0 eeasion.al sm.all greeniab. 
spots. 

Mieroaeopio: 
Fabrio: Pb.enocrysts of plagioclase feldspar in a 

holocrystalline, idiomorphio groundmass of 
lath-shaped feldspars. Some olusters of 
epidote. 

Minerals: 
Essential Feldspar 

A.oeessory Epi dote 

Ohlorite 

Varietal Apatite 

90% Phenoorysts - Generally 
show albite twinning. 
Slightly oloudy. 
Composition of Anl5. 
Orystala average Lmm in 
length. 
Groun.dlrui.ss - sma.ll euhedral 
orystals averaging .2mm 
in length. 

5~ Ooeurs as irregular and 
rounded aggregates about 
llDDl in di ame ter 
Is assooiated with soma 
of the epidote aggregates 

A few alender orystala 
observed with the epidote. 

Alteration: The epidote aggregates are probably the 
alteration produet of some primary 
eal~-rieh mineral. 
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Skull Hill Intrusive (contd.) 

Specimen No. B66, '50 Rock Type: Quartz monzonite 

Megasoopio : Ooarse grained, equigranular, having an 
even brick red oolour. 

Miorosoopic: 
Fabrio: Euhedral crystals of feldspar in a grano

phyric intergrowth of quartz and feldspar. 

Minerals: 
Essen ti al 

Varietal 

Plagioclase bO% Euhedral crystals up 
to 5mm. in length. All 
show zoning and albite 
twinning. Composition 
is An25· 

Orthoolase 

Ohlorite 
Magnetite 

20~ Oocasional larsa crys
tala up to 3mm in length. 

20% Ooours ~è separate olear 
lakes and &à a crano
phyric intergrowth in 
both orthoclase and 
plagioclase. 

Oocasional small oryatals 
and bleba. 

Alteration: The feldspar is Yery oloudy probably because 
of the introduction of micropegmatitic quartz. 
Note. specimen B68 '50 is very similar to 
B66 '50 except that the large plagioclase 
crystala are not as oloudy. 
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skull Hill Intrusive (contd.) 

S~eoimen No. B53 '50 Rock Type: ~uartz diorite 

Megascopic : Medium grained, equigranular having a black 
and white speokled appearance. 

Microscopie: 
· Fabric: Medium grained, equigranular, hypidiomorphic 

diorite. 

Minerals: 
Essentiel 

Aocessory 

Varietal 

Feldspar 70~ Euhedral orystals of Soned 
plagioclase heving the 
approximate composition 
An50. 

~phibole 2~ Light green hornblende, 
sligutly pleochroio. 
Partially altered to 
ohlorite in the amaller 

Ma~etite 

Quartz 

Apatite 

grains. 

5~ laall irregular grains 
and as tiny speoks in the 
ohloritized amphibole. 

10% Oocurs as a granophyrio 
intergrowth with feldapar 
in the interstices between 
the plagiool&se crystala. 

Slender orystals pene
trating feldspara. 

Alteration: Amphiboles are ohloritized and aome or the 
teldspars are oloudy. Oloudineas particularly 
near the intergrowths. 



Boyd's Pond Batholith 

S~eoimen No. Bl88 '51 Rock Type: Granite 

Megasocopic : Pink, ooarse grained, equigranular, 
massive rock. 

Miorosoopic: 
Fabric: Equigranular, holocrystalline, hypidiomorphio in te rgrowth of f'eldspar, quartz and chlori te. 

Minerale: 
Essential 

Accessory 

Plagioclase 20% Considerably altered but 
albite twinning ia vis
ible. Composition An20 

Micro cline 

~uartz 

Chlorite 

40~ Is f'resh, later than 
the plagioclase. Good 
cross hat ching. 
Slight oloudiness. 

25~ Clear, slightly strained, 
ir re gular la.kes. 
Up to 5mm diameter. 

15~ Ooours as a pseudomorph 
after biotite. In soma 
crystals is penninite. 
Numerous pleochroic hal
ces, oocasional zircon 
cores. 

Alteration: The plagioclase is highly altered. In plaoes to flakes of secondary muscovite. Biotite is altered to ohlorite as mentioned above. 
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Boyd's Pond Batholith (conta.) 

S~ecimen No •. Bl77C '51 Rock Type: Granite 

.Megascopic : Light grey, medium grained, equigranular, 
homogeneous rock. Soma paralleliam of 
the biotite grains. 

Microscopic: 
Fabric: Equigranular, holocrystalline, hypidiomorphic 

intergrowth of feldspar, quartz and biotite. 

Minere.ls: 
Essential 

Accessory 

Varietal 

Plagioclase 

Microcline 

Quartz 

Biotite 

Muscovite 

20% Fresh, euhedral orystals 
with fine albite twinning. 
Slight alteration near 
centres. Composition Anl5 
at centres zoned to pure 
albite on borders. 

20% Anhedral, fresh,crystals. 
Good cross hatching. 

40% Irregular, clear lakes 

20~ strong pleochroism. 
Soma pleochroic halees. 

Oocasional crystals 

Alteration: A little granulation of small quartz crystals 
in one section. No ohemical alteration. 
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Boyd's Pond Granite Batholith (contd.) 

Specimen No. M 15 '51 Rock Type: Granite 

Me gas copie : Coarse grained, pale pink, biotite gr ani te. 

Microscopie: 
Fabric: Inequigranular, holocrystalline, hypidiomorphic, 

intergrowth of feldspar~ quartz and biotite. 

Minerais: 
Essential Plagioclase 10% Euhedral crystals up to 

3mm in length. All show 
zoning. Composition ot 
centre is AnlO. Pure Ab 
on borders. 

Micro cline 

Q,uartz 

55% Large anhedral crystals 
up to lem. in length. 
All have perthitic inter
growth and Carlsbad twins. 

20% Irregular, slightly 
strained, clear crystals. 
Later than the mlcrooline. 

Aocessory Bio~te 15% stubb;y·, euhedral crystals. 
strong pleoohroism. 
Occasional pleochroio halo. 

Alteration: The central portions of the plagioclase 
feldspers show soma sausauritization. 
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Granophyre Dike 

Specimen No. Bl95 ;51 Rock Type: Granophyre 

Megascopic : Medium to fine grain, grey, hard, massive rock. 
Tiny dark stringers. 

Microscopie: 
Fabric: Equigranular, holocrystalline, allotriomorphic, 

with oceasional euhedral crystal of albite. 
Quartz and albite are mutually penetrating 
in typical granophyric texture. 

Minerals: 
Essential Plagioclase 

Q,uartz 

Varietal Biotite 

Euhedral crystals up to 
1.5mm in length. Slight 
zoning. Composition AnlO 
to Ab. Crystals completely 
surrounded by granophyre. 

As clear, wormy inter
growths and as irregular 
grains. 

Occasional tiny crystals. 

Alteration: The biotite has in most cases been altered to 
penninite. Feldspars are unaltered. 
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Basic Intru~ives 

Ambrose Lake Area 

Specimen No. B3b .'51 Rock Type: Mela-monzonite 

Megaaoopie : Dark grey~ coarse grained, massive rock 

Microscopie: 
Fabric: Equigranular, holocrystalline, hypidiomorphio 

intergrowth or feldspar and ohlorite. 

Minerals: 
Essentiel Plagioclase 

Chlorite 

Accesaory Magnetite 

60~ Long lath-ahaped 
orystala up to lem 
long. Composition Anl6. 
Crymtals are often 
fractured and oontain 
numsroua chlorite 
inclusions. 

40~ surrounds the feldspar 
cry~tals and replaces 
former erystals of 
probably amphibole. 
Often is mixed anti
gorita and penninite. 

soattered crystals 
and blebs, associated 
with the chlorite. 

~lteration: Considerable alteration of the maties with 
development of chlorite and serpentine. 
Feldspars are only slightly oloudy. 



77 

Ambrose Lake Area 

Specimen No. B25 '51 Rock Type: Olivine diorite 

Megasoopio : .B'ine to medium grained, greenish grey, 
.massive rock. 

Microscopie: 
Fabric: Equigranular, holocrystalline, hypidiomorphic 

intergrowth of feldspar, amphibole, pyroxene, 
olivine and quartz. · 

Minerals: 
&9sential Plagioclase 

Olivine 

Pyroxene 

Amphibole 

Aocessory Biotite 

Q,uartz 

Va.rietal Apatite 

Occur as euhedral 
crystals up to 3mm in 
length. Form an inter
locking m.esh. 
Composition An32• 

15~ Has typical elear but 
fractured appearanee 
with alteration around 
the borders or the 
crystal s. 

15% Occurs as cores in the 
amphiboles or are 
surrounded by serpent
ine. 
Composition of Augite. 

10% Light green borders 
around the pyroxenes. 

Oocasionally the amphi
bole shows a little 
alteration to biotite. 

10~ Oecurs as scattered 
irregular blebs. 

A few very slender 
crystals. 

Alteration: There has been some breakdown of the ferro.m.ag
nesium minerals. The feldspars are una.ltered. 
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Buchans Junction Area 

SReoimen No. B24 '50 Rock Type: Quartz Gabbro 

Megasoopio : Coarse grained, yellowish and black, massive. 

Micro5copio: 
Fabric: Equigranular, holoorystalline. idiomorphio 

intergrowth of feldspar~ amphibole, chlorite 
and quartz. 

Mlnerals: 
Essential Feldspar 

Pyroxene 

70~ Interlocking crystals 
up to 2mm in length. 
Composition of An45· 
Kinor amount as the 
cores of amphiboles 

~hiboles 10~ Light green, slightly 
pleoohroic. 

Quartz 10~ small, irregular blebs. 
·5mm im diameter. 

Accessory Magnetite 5% Small ory3tals associ
ated with the amphi
boles and chlorite. 

'Alteration: Much of the amphiboles have been altered to 
chlorite and magnetite. The quartz appears 
to be aecondary. There has been slight 
alteration of .the feldspars. 
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·vo~oanics 
Buchans Junction Area 

Specimen No. B41 '50 Rock Type' Forphyritio Rhyolite 

Megaseopic : It is a purplish red, rock with large pheno
crysts of quartz in a very fine grained 
groundmass. 

Micros copi c 1 
Fabrie: Inequigranular, hypoorystalline,rock oontain

ing phenocrysts of quartz and feldspar in a 
aphanitic ground.mass. 

Minerals: 
Fhenoorysts Feldspar 

Q.uartz 

Groundmass 

Orystala are both anhedral 
and euhedral. Up to 2mm in 
length. Composition ia 
orthoelase. 

Generally occurs as round 
or irregular blebs. Most 
are oorroded with embay• 
m.ents. Greater number than 
feldspars. 

Is tine grained equigran- · 
ular intergrowth ot fald
spar and quartz with so~ 
opaque mineral. soms 
flowage ocours around the 
phenocrysts. 

Alteration: The feldspars are oonsiderably serioitized. 
Some serioite coeurs in the groundmass. 
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Buchans Junction Area 

S~ecimen No. BlOl ~50 Rock Type: Porphyritic Dacite 

Magascopic : A grey-green rock wlth llght coloured phen
ocrysts of feldspar. 

Microscopie: 
Fabric: Iaequigranular, hypocrystalline rock with 

phenocrysta or oligoclase in a finely 
crystalline groundmass. 

Minerais: 
Phenocrysts 

Groundmass 

Feldspar Euhedral crystals up to 
1.5mm in length. Good 
Carlsbad twinning, soma 
albite. Small speoks of 
chlorite enclosad in some 
of the larger phenocrysts. 
Composition Anl7. 

A reltlike mass or feldspar, 
quartz, epidote, chlorite 
and magnetite. Oocasional 
radiating spherules or feld
spar. Magnetite is associ
ated with the chlorite. 

Alteration: The ohlorite and magnetite suggests alteration 
of a matie mineral but no crystal outllne 
remains. Feldspars are clear. 
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Buchans Junction Area 

S~ecimen No. Bl00B '50 Rock Type: Basalt 

Megascopic : The rock is medium grainad, equigranular, 
with a greenish-grey color and a slightly 
speckled appearance. 

Microscopie: 
Fabrio: Inequigranular, holocrystalline intergrowth 

whowing sub-ophitio texture. 

Minerals: Feldspar 

Pyroxene 

Crystals aubà.dral and zoned. 
Usually fractured. 
Composition An53· 
Clear crystals, somewhat 
broken averaging ·5.mm in 
length. 2V 20-30 Comp. 
Pigeonite. Considerable 
alteration of the sjaller 
crystals and the borders of 
the larger crystals to anti
gori te. 

~lteration: Serpentinization of the pyroxenes. 
Feldspars are clear. 
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Sedimentary Rocks 

Buchans Junction àrea 

s,eeeimen No. B72A '50 Rock Type: Gri t 

Megaseopic : The rock is a medium grained, equigranular 
clastie having a .mixed red and greeniah 
colour. 

Microscopie: 
Fabric: Is made up of angular fragments of quartz, 

chert and feldspar in a chloritic groundmass. 
Preferred orientation of long crystals. 

Minerals: Feldspar 

Q,uartz 

Amphibole 

Groundm.ass 

Crystals are anhedral. Up 
to 1.5mm in length. 
Composition of soma plagio
clase is An35• 
Most is highly altered. 

Generally angular erystals. 
Seme are strained. Most 
h&ve tiny strings of bubbles. 

One good crystal was seen 
indicating rapidity of 
deposition. 

Is co.m.po.sed mainly of chlorite. 
In places it is opaque but 
reddish, probably limonite. 
One strained fragment ot 
muscovite observed. 

Alteration: The groundmass is chloritized. The feldspars 
are in various stages of sericitization. 



83 

Ambrose Lake Area 

Rock Type: sandstone 

Megaseopio : A fine grained, buff coloured, thinly 
laminated clastic. 

Microscopie: 
Fabrie: It is made up of angular and rounded frag

ments of both quartz and feldspar in a fine 
grained groundmass. 

Mlnerals: Feldspar 

~uartz 

Fragments are up to ·5~ in 
length. Most are plagioclase 
of compositions between Ab 
and An40. Very little altered. 

Fragmants are generally 
lar@&r than the feldspars. Up 
to 2mm in diameter. Both 
&ngular and rounded. 

Groundmass Is probably very fine grained 
feldspathie material 

Alteration: Feldspars are notably lesa altered in this 
rock than in the grits. 

Note. A rough sorting is observed in this section from 
whioh it might be possible to distinguish tops. 
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Fig. a. Specimen No. B209'50. Large irregular grains of 
albite and a twinned crystal of hornblende are 
surrounded by interstitial micropegmatite. 
(Crossed nicols, x 30) 

Fig. 9. Specimen No. Bl77C'51. Boyd's Pond gr anite show
ing fractured quartz crystals, biotite with 
pleochroic haloes, and interstitial microcline. 
(Crossed nicols, x 30} 
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Fig. 10. Specimen No. Ml5'51. Biotite granite showing the 
abundance of perthitic feldspar. (Crossed nicols, 
x 30) 

Fig. 11. Specimen No. Bl95'51. Granophyre dike, showing 
phenocrysts of albite enclosed by a micropeg
matitic intergrowth. (Crossed nicols, x 60) 
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Fig. 12. Specimen No. B191'50. Pillow andesite with light 
calcite and dark chlorite amygdules enclosed by 
a mesh of feldspars and amphiboles. 
(Ordinary light, x 30) 

r -

Fig. 13. Specimen No. B37'50. Porphyritic acid flow showing 
partial resorption of a quartz phenocryst. Flowage 
of the groundmass is seen around the phenocr,sts 
of quartz and plagioclase. (Crossed nicols, x 30) 
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Fig. 14. Specimen No. SS1'51. Sandstone showing a rough 

parallelism of the long axes of the quartz and 
feldspar grains. (Crossed nicols, x 30) 

Fig. 15. Specimen No. B72A'50. Volcanic grit showing the 

angularity of the quartz grains. (Crossed nicols, 

x 30) 



88 

Fig. 16. Specimen No. B24'51. Contact between shale and 
coarse grtt. Channelling in the shale indicates 
that the top of the beds is towards the top of 
the page. (Plain light, x 30) 
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