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Fegional Mapping and Fetrographbic Study of =
Silurian Gneissic Complex, Belle Cote Road,
Cape Bretorn, Mova Scotia
by
Jill-Annette Marcotte

ABSTRACT

The Leblanc l.ake area is located in the central Cape EBreaton

Highlands scuth of the Cheticamp River. The main study area is
=ituated along Belle Cote Road, one of the numerous logging roads
in the regiocn. Mapping at 1:210,000 scale revealed three
distincts units. From west to east these are the George EFQG#
amphibolite, a variably deformed amphibolite-garnet amphiboli

with local calec—-silicate bands, most likely representing ayn-
volcanic intrusions, the Corney Broock schist, which is a medium
to high grades porphyroblastic schist (the high grade squivalent
af the Faribault Brook metasedimentary rocks), and the Belle Cote
Road gneiss, an Ordovician to Bilurian tomalitic to granodioritic

orthogneiss.

Rasaed on figeld relations, petrographv. and structure, the
Belle Cote Foad gneiss appesirs to bhe intrusive into  the
metasedimentary and metavolcanic rocks of  the Jumping Brook
metamorphic suite. This is contrary to the belief of some that
the RBelles Cote Foad greliss was unconformably overlain by
the Jumping Brook metamorphic suite. It can be concluded that the
orthogneiss may well represent simply deformed plutonic rocks, in
which intrusion and deformation were syn—tectonic with respect to
gach other.

Metamorphic grade increases toward the orthogneiss  from all
directiocns in the area, inzluding the Jumping Brook metamorphic
sulite which has been imtulpr =ted as having formed in an island
arc s2tting (Commnors, 78bd. Thiz strongly suggests that the
thermal anocmaly cCcausing metamarphism was  associated with the
intrusion.
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FIGURE 1.1 Study Area-Belle Cote Road,
Cape Breton Island




CHAFTER ONE
INTRODUCTION
1.1 Regional HBackground
The Belle Cote Road grheiss and asscciated schists  and
amphibolites are located in  the central Cape Breton Highlands,
south of Cape Breton Highlands Mational FPark (Figure 1.12. Much

of the geclogy in thi

Hil

area and in suwrounding regions  is poorly
inderstood dus to poor exposwe, complex structural history, and

for the rock units.

a

lack of fossil or radiometric date

n

Much of the central Highlands region is underlain by gneiss,
referred to previously as "undifferentiated gneiss" (Heppie,
1979 and included in the Fleasant Ray Complex {(Currie, 197353
19827 in press). The gneiss is bounded to the north, south, and
west by low to medium grade metavolcanic and metasedimentary
rocks of the Jumping Brook Complex (Currie, 1973 that has been
redefined and renamed the Jumping Broock metamorphic suite by
Jamieson et al. (in press). The regional geclogic trend appesrs,
orn the basis of work dome by numerous researchers, to consist

r

primarily of a discontinuous fringe of low to medium grad

]

metavolcanic and metasedimentary rocks associated with a central
core of medium to high grade amphibolite, pelitic schist, and
orthogrneiss (Jamieson and Craw, 19B3: Barr et al., 1983; Jamieson
2t al., in press). To date, there have been two proposals put

forward and supported by wvarious researchers in order to

interpret the relationship between the low to medium grade

metavolcocanic and metasedimentary rocks and the high
grade gnelss {Neale and Fennedv. 1775: Currie, in pressi



Craw, 1984). According to Neale angd Fennedy (1275 and Currie

iinm press), the gneiss reprasents Frecambrianm crystalline
basemnent unconformably overlain By the metavolcanic and
metasedimentary rock seguence. Fecent mapping by Macdeonald and

Smith (19800 in  the

i

morthern Highlands, and Jamieson et al.
11784) , Cimaw {1983, Doucet (19832, Jdamiescon and Craw'{l?SEJ,
Conrod (1784), and Flint (1785-8&4) along well esxposed secticons in
the western and central Highlands hazs Falled to confirm the

ive view (Macdonald and

r.i-
=

presence of an unconformity., The alterna
Smith, 1980: Jamigsson and Craw., 17838 Craw, 1984) suggests that
the metavolcanic/metasedimentary ssguence was originally part of
a continuous seguence  that has besn techtonically shortened by
west to east stacking of proogressively higher grade rocks aver
N

lower grade ones along zones of high strain;. In examining the

Ht

low to high grade metamorphic rocks in the Cheticamp River area,.

Craw 11984 delinsatsd thiree metamarohic belts trending
aoprosimately north-south, with an esastward increase i grade.
Hiz conclusions suggested that the metamorophic complex repressents

a stacked assemblags resulting From =ast to west thrusting and

that the three belts represent one o more "slivers" of a
ngle protolithic package. Flinmt {19873 concluded that the

Jumping Brook metamorphic suite was & geclogically woung region
during & time of overthrusting. I+ heat was added to the svstem

oy syn—metamorphic intrusicons during overthrusting (e.

Q. Belle
Cote Foad orthogreiss), s older depositional age would be
consistent with the oproposed model  that the Jumping Brook
metamoirochic suite is older than the orthogneiss of  the Plesasant



overlain Jumping Brook metamorghic

N

Bay Complex, at least in the central Highlands. A depositional
age of Ordovician to Early Silurian has thus been proposed for
the Jumping Brook metamorphic suite, consistent with isctopic
dating results by Currie et al. (1982 and Jamieson et al. (1986)

and Jamieson et al. {in press).

Currie (19735 in press) proposes that the
metasedimentary/metavolcanic belt {(Jumping Brocok Complex).is
cut By a Cambrian, ralatively undeformed granocdioritic

al., 198&4; Flint, 1987). If

pluton {Cheticamp Fluton) {(RBarr

i

an  intrusive contact between the Cheticamp Fluton and  the
Jumping Brook metamorphic suite does in fact exist, this would

Om # and the unconformably

¥
=
ot
gl

imply  that the PFleasant BRay

could be no younger than

n
-
-
+
1]

350 Ma f(zircon crystallization age of the Cheticamp Fluton)
{Jamieson gt al., in press). All observed contacts are faults.

The boundaries that were observed showed fault contacts bstween
the pluton and the metavolcanic/metasedimentary sequance plus &
rnumber of faults within the pluton itseld {(Jamieson gt al.. in
pressl . Further evidence against & Frecambrian age +faor the

Jumping Brock metamorphic suite includes significamt petrologic

difterences betwesen these rocks and Precambrian rocks slsewhers

]

=3

1]

in the Cape Breton Highlands (Barr and FRaeside: in p

Jamieson et &al., in press) and the occurrence of boulders,

probably from the Cheticamp pluton, in boulder conglomerats

within the Jumping PBrogok metamorphic swite. Two possible
explamaticns exist for the relative lack of deformation of the
Cheticamp Fluton adiacent to the polydeformed metavolcanic and



metasedimentary ssguence. These are 1) the Cheticamp Fluton
intrudes the lower parﬁ of the wvolcanic sequences and a major
stratigraphic break separates the metavolcanic unit and the
metasedimentary unite of the Jumping Brook metamorphic suite and
2) its relative lack of deformation could be a result of
campetence dwring deformation. Mo field data support the former
possibility (Jamieson gt al.., in press).

The Belle Cote FRoad gneiss has bgen dated at 433 +/- 20 Ma
using U-Fb on zircons (Jamieson gt al., 1986). Both igneous and
metamorphic zircon fractions, distinguished on the basis of
morphol ogy, clarity. and intermnal structure, gave
indistinguishable ages. I+ the deposition., deformation and
metamorphism of the Jumping Brook metamorphic suite post-date the
intrusion of the Cheticamp Fluton, then a further constraint on
the age of tectonism can be provided by the age of the Belle Cote
Road gneiss. This is important because if the gneiss is vounger
than the schist {(Jumping Brook metamorphic suite), this would
overtuwrn all previous views of the regional geclogy.

The age of the Jumping Brook metamorphic suite is still under
debate and until a radiometric or fossil date is obtained for
this unit, field relations must be relied upon for relative age
determinations. |
1.2 Aim of Study

The purpose of this is to provide a detailed map (10125, 000)
of the Belle Cote FRogad gneiss, to determine the lithologies
present, and through +Figld relations, petrologic studies, and

structwal interpretation, to  test  the hvpothesis  that the
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FIGURE 1.2
Regional Geoclogical Map
Central Cape Breton Highlands

(from Jamieson gt al., in press)

Hlue: Belle Cote Road gneiss (4a)
Yellow: Corney Brook schist (3d)

Red: George Brook amphibolite (3e)
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gneisses areg deformed plutonic rocks., The surprisingly yvoung date
obtained for the Belle Cote Road gneiss suggests that it intrudes
the Jumping Brook metamorphic suited; however, this has not been
verified in any previocus field studvy.

1.3 Physiocgraphy and Access

L

ted on &

o

The study arsa along Belle Cote FRoad is situ

plateau at an elevation of 400 tp 500 metres above ssa level.

The immediately surrounding area has very little topographic
variation and consists of either extensive bogs o thick forest

arnd, as a result, outcrop is restricted to brooks and logging

Bl
5
[=H
1)
-+
[
Q
a
.

Although the platesau exhibits little topographic v
the general region surounding Belle Cote Road consists of
numerous streams and brooks  that follow stesep-walled VY-shaped
valleyvs. The brocgks tend to fellow thes fault traces that in
general define contacts between rock units.

The acoess road to the study area is Belle Cote Road, which
carn be reached from the Trans-—-Canada Highway sither by following
the Cabhot Trail from HNyanza, or by following Route 12 through
Judigue and Inverness or Route 393 along the north shore of Lake
Ainslie {fesit at Wycocomagh?. finpproximate distance to  the study
ares, as measured from the junction of the Cakot Trail and EBelle
Cote Road, iz &0 km.

1.4 Previous kWaork
The sarlisst studies undertaken in the western and central

area:

it

) were Detween 1880

=
as
T
m

i

Highlands (Margaree and Cheticamp

anc 1B88%E by H. Fletcher. His work waz continusd in 1248 by

E




Cameron, who primarily focused on the Carboniferous and younger
strata and their economic mineral deposits f{e.g. coall. In his
brief summary of pre-Carboniferocus rocks,. he described an
intrusive contact between a volcanic/sedimentary group and a
vounger granitic intrusion. He considered the former unit to be
a probable egquivalent to similar rocks in eastern Cape Breton

which Weeks (1947) mapped as Cambrian or older in age.

3

In 19546, regional mapping was undertakern by &.8. Ma;Lare
who delineated all major rock tvpes in the area. Regiconal mapping
continuad in 1976 by MchNabb et al. who concluded that the igneous
rocks are Hadrynian or early Cambriam granites (Cheticamp Fluton)
that intrude the George River Group within the western/central

Highlands. Milligan (1970) describes work done in  the Faribault

Brook area by Chatterjee. Chatterjee examined the economic
minerals along Faribault Brook and included these rocks as part
of the Gearge River cseries. Currie (1974-76) worked in the

il
iy

northern edge of this study area. Currie (1273% 198%2; in press)
suggested that the Jumping Brook metamorphic suite unconformably
agverlies the Fleassant Bay Complex {(and Belle Cote Road gneiss! of

supposed Frecambrian age. FRegional mapping continued in 1980-82

f the

O

by Jamieson and Craw (1983) who compiled a 250,000 map
southern Cape Breton Highlands and described the major uniits.
Exposures along the Cheticamp River were mapped in 1982 by Craw
(1984), who concluded that the schist and gneiss complex consists

of stacked metamorphic zones with the lowest grade rocks at the

bottom and that stacking occoured by east to west thrusting of
tight macroscopic, ductils folds whose lower limbs  have besen



sheared off; This suggestion is the alternative to that proposed
by Currie (19735 19825 in press). Field work carried out in 1982
by Connors and by PFPlint g2zt al. (1986) focused on  the
relationship between the sulphide minerals, metamorphism, an
deformation in the vicinity o©of Faribault Brook (north—-northwest
of the present study area) and demonstrated a pre-tectonic origin
for several of the éulphide deposits. Detailed regional mapping
at 1:19,000 in the western Highlands in 1985-84 (Flint, 1987) and
in the Central Highlands in 1986 {Marcotte, this reporti; Jamisson
gt al.. in press) was done to try to clarify the relationship
between the low grade Jumping Brook metamorphic suite and the
nigher grade gneiss (Bells Cote Road gneiss) which is part of the
Fleasant Bay Complaex. Fadiometric dating haé been done on
several rock units in the region by Cormier {1972), Barr et
al. (1986) and Jamieson st al. (1984). The names used in this
report have vyet to be Formalized, however, they have been
suggested by Jamieson gt al. {in press) in keeping with the
stratigraphic code.
1.3 Methods and Emphasis of Study

The lithologies, field relations, structure and history of
metamaorphism of the Belle Cote Road gneiss are studisd in this
thesis inm an attempt to determinme its relationship to the Jumping
Brook metamorphic suite. The results of this study should shed
light on the relative age of the Jumping Brook metamorphic suite
and the gneisses as well as the aorigin of the Belle Cote Road
arthogrneiss. The study section along Belle Cote Road was chosen

oecause of good exposure along & relatively new logging road

10



where several recent cuts have been made through the metamorphic
rocks. Figld work +for this project was started in Juns, 1786
vnder the supervision of Dr. FR.A8. Jamieson, Dalhousie University,.
as part of a regional (1:25,000 scale) mapping project in the
central Highlands. At this time the Belle Cote Foad gneiss was
mapped at a scale of 1:10,000,

The mapping of the Belle Cote Road gneiss was carried out
over sewven d

o

four days in August, 1986, Field observations were recorded for

ays in  July and follow-up work was undertaken over

2ach rock wunit with attention being given to mineralogy.
structure and contac relationships between the various units.
Eighty-five samples were collected in the field over & distance
aof 7 km along EBEelle Cote Road (Figuwres 1.2) from which thin
sections and polished sections of representative major and minor
rock typss were taken. Microprobe analvses and gep:hemical
analyses of the major and minor wides and trace elements

from nine samples were also done.

11



CHAFTER TWO

LITHOLOGIES AND FIELD RELATIONS
2.1 Introduction

In the wvicimity of Leblanc Brook {(Figure 1.2, Map 1)
five major rocks units can be identitied, fouwr of which are
Silurian or older. These are variably deformed metasedimentary.
metavolcanic and metaplutonic rocks and two relatively undeformed
Devonian—Carboniferous granitoid bodies. The Belle Cote Foad
section itself consists of three of the five units in the areax.
These units, Ffrom structurally lowest to highest, are the Corney
Brook schist, George Brook amphibolite, and Belle Cote Road
gneiss, Also located in this area are the Margaree Pluton and
thé Salmon Fool Fluton and its associated intrusion breccia. The
latter two uwunits are not described in detail except where they
have a direct bearing on the Belle Cote Road gneiss.

The ©George Brogk amphibolite, Corney Brook schist and
Belle Cote FRoad gneiss are described in this chapter as they
appear in the field, that is, in order of increasing metamorphic
grade. Contacts between these units range from concordant to
discordant elsewhere in the region {(Jamieson et al., 1in press),
however, no axposure of the contacts between these units was
observed in the field alomng the studied section.

2.2 George Brook amphibolite

Rocks from this unit crop out along the western margin

of  the study area funit Sga. Map 1), adjacent to the
intrusion breccia of the Salmon Fool FPluton. In general, the
Gearge Brock amphibolite consists of approdimately 1.2 km, along

12



Belle Lote Road, of mediumn—grained amphibolite, garnet
amphibolite and asscociated calc-zilicate bands or pods. Medium
ta metabasite {commonly with & relict dioritic

=}

i
1]
]
1l
il
i
[tn]
5
4]
Bt
3
it}
[}

textuwre) has Dbeen reported to the north and west of the study
area (Jamieson gt al., in press) and it is alsoc considered part
of this unit. The George Brock amphibolite is the structwally

lowest unit of the Belle Cote FRoad sectian.

2.2.1 Amphibolite and Garnet amphibolite

The amphibelite and garnet amphibolite contain medium
to Coarse—grained nornblende and plagiocl ase {+/ -
garnet porphyroblasts!. ‘ Hornbkklende comtent in these rocks can

reach as  high as 79 percent with the average around S0 percent.
A pervasive foliation is cobserved inm  these rocks and is detfined
v  the alignment of the hornblende. Outcrops - are heavilvy

Fractursed. These fractures are commonly filled with qguartz and

it

feldspar, zoisite and locally by  carbonate (calcited. The

majority of the fractures are Z-6 mm wide with a Ffe2w reaching 8

The garnet amphibolite forms the esasternmost edge  of
the George Brook amphibolite adjscent to the Corney Brook schist.
Howevar , cantacts between these two units are not chserved in
the fisld due to poor exposure. One  hundred and thirty sisx
metres of a deeply weathered area along Belle Cote FRoad separates

these two units.

Calc—=silicate bands andfor pods gocuwr  throughout  the

T e
Pigey

George Brook amphibolite along Belle Cote FRoad.



are differentiated in the field from amphibolite and
garnet amphibolite by their coarse—grained, bluish green colour,

and by their highly sheared appearance, as well as by the

abundant prese of carbonate veins in outcrop (sample B&-0354) .

a
1
fit

icate bands are located within the shear zones that

[N
bt

All calc—-

]

[H

[

crop ouwt along Belle Cote FRoad (discussed in chapter fowrl. They

:Ll

were noted in a minor  shear zone cutting the George Brook

amphibolite, and &gain in the shearsd contact between the Corney

n}

Brook schist and Belle Cote Foad gneiss , where minor  amounts of
ampnibaolite are present.

The calc—silicate bands located -within the minor shear

fi

zone are assoclated with outcrops of well-foliated tonalitic

to grancdioritic orthogrnei ss and variably deformed to
undeformned tourmaline-bsaring {+/— garnet) pegmatite. The
ocutcrops of orthogrneiss and pegmatite vary from a few centimetres

to a metre o more in width.

The Bluish-green amphibolite consists ot medium—
ta coarse—grained hornblende porohyirablasts commonly reaching
5-7 mm, plagicclase (+/- quartz ) and retrograde epidote.
The=se rocks are commonly cut by numerous carbonate veins (Figure
2.17. & slabbed hand sample {(sample 3&6-024) reve ealed =& variation

in colow throughout the rock ranginmg from dark green to black

very p:le green

r
[a]

(90 percent hornblende and clincpvroxene)

u

qual amounts of hornblende and plagicoclasesd.

Locally, these ZONES are shearad, giving the

- - e aen L0 pee T o e, } ondit- - e T o ek =~
a pronounced folistion (Figuwes 2.1 and 20320



FIGURE

2
=N

Calc-silicate bands, showing
numerous concordant and
discordant carbonate velns

ll-%oliated outcrop of
lg~-silicate band; carbonate
ine are abundant



the east o west 1is alsc defined by alternating lavers of
amphibolite +/— orthogneiss +/—- pegmatite that occur as
concordant horizontal zones ranging from a few centimetres to
slightly more than a metre. A mineral lineation is defined by
the hornblende porphyroblasts. Extensive carbonate wveins trend
paraliel to éhe foliation within these locally sheared zones.
2.3 Corney Brook schist

This wnit crops out Ffor approsimately 2.8 km along
Belle Cote Road funit Scs, Map 1) and consists of high grade
pelitic schist., associated with variably deformed pegmatite,
aplite, guartz wveins and amphibolite lavers. This unit is
considered part of the Jumping Brook metamorphic suite. Its
western contact with the George Brocok amphibolite does not crop
out, whereas its contact with the Belle Cote FRoad consists of a
large, ductile shear zone that can alsoc be traced north to the
Cheticamp River {(Craw, 1984).

The metasedimentary uwnit varies greatly in colour owing
to composition and mineralogical differences. It ranges from
dark brown {rich in bictite) to beige {rich in muscovite +/-
bleached biotite). Bands of different rock types are easily
observed in the field. These bandes consist of pelitic schist,
foliated aplite, pegmatite, and guartz wveins as well as local
amphibolite layers. Layering (banding) varies in scale from a
few millimetres to 20 com  (Figures 2.3 and 2.4). Within
individual layers., compositional layering does exist. HNumerous
ocegmatites, aplites, quartz velns and amphibolite occur
throughout the metasedimentary unit. Most of these are parallel

16




FIGURE 2.3 Folded outcrop of paragneiss-—
compositional banding well
detinesd

FIGURE 2.4 Shear banding defined by
pegmatite, amphibolite and
paragneiss—in shear zone
separating the Corney B ool
schist and Belle Cotes Road
griegiss |3



to the prominent foliation direction. In outcrops, where folds
are wvisible, the various 1lithologies present in the pelitic
schist are also folded (Figure 2.5). However, a few guartz veins
and a diabase dvke truncate the foliation.

The pelitic schist consists of fine— to
mediun—grained metamorphic minerals such as bioctite and garnet
porphyroblasts in  a schistose matrix. Retrograde metamorphism is
characterized by the presence of minor amounts of chlorite,
epidote, and iron oxide. Mo primary sedimentary features were
obheerved in these high grade rocks. These are referred to as
schist due to their well foliated fine- to medium—grained nature,
and a high percentage of mica.

The Corney Brook schist is mar ked bby a prominent
north—-south trending +foliation, dipping steeply to the east or
west. This suggests that the Corney Brook schist and George
Brook amphibolite units have shared at least one periocd of
deformation. The foliation is defimed by the parallel alignment
aof the micas which 1is also parallel to the lithological
lavering characteristic of this unit. Moderate variations of +/-
25 of the strikev measuraments can be observed in the fi=ld.
This warping in the foliation measurements is caused by minor
folds present in certain outcrops (Map 1). Measurements of 20
fold axes From minor folds within the metasedimentary rocks
indicate a northerly +trend 35 to 039 with a shallow to
moderate plunge fup to 30 ). Egual area plots of poles to the
pervasive foliation (Figure 4;1} and fold axes {(Figure 4.2) are
iscussed in chapter four (structure?.
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FIGURE 2.5 Folded outcrop of paragneiss
with concordant veins

FIGURE 2.6 Cross-cutting diabase dyke




The esasternmost edge of the metasedimentary unit is marked

by a ductile shear zone I(discussed 1in chapter fowr). It
iz characterized by alternating lavyers of pelitic schist,
intensely detfarmed plagioclase—-guart:z augen pegmatite and

e

amphibeolite (Figure 2.4). This zone, approdimately 250 m wide,

marks the contact betwsen the Corney Brook schist and Belle Cote

L

Foad gneiss.
Z.4 Belle Cote Road greiss

Tonalitic to grancdicritic orthogneiss oCcours along
the eastern =zdge of the study ares for approximately 2 km along
Belle Cote Road (unit Shg., Mag 1. This unit is the omly unit
oresent in  the study area that forms part of the Fleasant Bay
Complex. The Helle Cote Road ghneiss is  associated with variably
def ormed (foliated) to wundeformed pegmatite, granite, guartz

veins and aplite dvkes., as well a&as minor amphibolite bands or

gnclaves and a diabazs dvke. It is in sheared contact with the
Corney Brook schist and its western margin is marked by a
cataclasite {(FigureZ.7). The cataclastic zone is approvimately

12 m wide, and can be traced northward for at least 1 km.

The orthogreiss is assocciated with a number of ped

=

]
il
]
ju

and aplite dvkes and guartz o granite wveins that ran

zize from a few millimetres to 20 om wide. Many of these follaow

the structural Ffabric within this unitd howsver, many craoss—cut
the foliation or fill pre-existing fractures.

The EBelle Cote Road greiss itself consists of opale
pink. medium— to coarss—grained tonalitic to
granocdioritic plagioclase—guartz-biotite gneiss. Minoir amounts
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Cataclasites; fragments are
angular in a fine grained
matrix
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The Hiotite—amphibolite arnd garnat amphioolite have
& metamorphic as=sembl age that is dominated by
hornblende, plagiocclase and  guartz, with local bBiotite and
garnet. ClinopvroHens, and local carbonate {(calcite?! are also
cart  of  the metamorphic lage for the three samples
with calc—silicate bands f{samples B&-034, 073 and 0773, Minar

amournts of sphene, rutile and opague minerals (probably 1lmenite)

Fave alsa been recarded. There are no indications  of

These raocks are fzirly coarse-grained (0,2 mm-2 mm) and
a pronounced foliation defined hlends, =longated
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filled by gquartz, howsver: carbonate doss fill1 late fracturss in

both 8&6-0446 and OS54,
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The pelitic schist {zample B&--0E00 cont

octits.

pele

x}

quartz. olagioclase,

Opagus minerals. rutile and

minoe  hornblends are pressnt as well. Elongatsd guartz and
the gpreferred orisntation o mica define the

foliation (Figure Z.50. A oemarlier  +fabric, zlight angle to
the present foliation is defined by straight inclusion trails in
the stauwroclite and kvanite porphyroblasts ({inclusion trails

are possibkly crenulated™

]

Garnet porphyvroclasts are anhedral, highly fractured grains.

They A e poikilitic with . Fandomly ariented gquarts

i

inclusion tr = Subidiomorohic . to oorphveohl @
of stauwrolites and marallesl w) foliation.
The poikiloblastic stauwrolite  and anite contain  straight

tectonic with

of gquartz, and are mosht likely pre-

respect to the foliation, since the inclusion trails define an
sarlisr fabric fpossibly slightly crenulated: . The
1y fractured ralicts.

Locally, random subidiomorphic o senchlastic

lasts of biotite are present. Thelr growth sppears tao

be m—-tectonic to late svn—tectaonic  with respect  to the
nervasive foliation since song biotite grai at a
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metamorphism occcuwred prior to

e, indicating that

the dewvelopment of the present pervasive foliation. Table 4.1 is
= WMMAE the deformation events, fabrics aidd

The belle Cote Foad grneliss does rot it
well-developed  "metamorphic” Ffabrics as compared to the Gsorge
Brook amphibolite orF zchist. This, in combination
wWwith i orimarily  ilgnsous and minor degrse of
alteration, suggests that these rocks have not undergone several
getormaticonal  svents as  have the George Brook amphibolite {a
strictly metamorphic 2R} and (&

arphic assemblage and il1
Thersetare, it Tan he inferred from  these
that the Belle Cote FRoad gneiss  (part of the

de ey g PR T 3
than the Jumping
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FIGURE 4.1

Equal area plot of poles to
the foliation

Contours at 2,5,10,15 in 5% area
131 points
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FIGURE 4.2

Equal area plot of poles to
the fold axes

Contours at 2,5,10 in 5% area
18 points
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TARBLE 4.1
Deformation, Metamorphic Fabrics and
Mineral assemblages
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Taslk 5.) Fewsmar Avacyses,

:;momi/ amzh . amph. amph. amph. amph. ortto. ortho. ortho  Ortho
‘ MPLE 03 8o} o510 o4 o5
ERAINS AVALIZED 3 3 3 2 38 Q;O Oz)ﬂ O; A C;?:}
plagw‘daga ardesine  andesine olugrclase andsine argkesine. Ougpclase ohipclase andesine labradortte
Compositien ardesine  lapradone
An conterd An 3539 AN4-50 Anzg-33  Ansaet And5D Aisiz An28-31 Angrqd  Ansea
7

increasing  metamorphnic. grade.

Table 5.2 ScHematic REPRESELTATION REVATED TO STRUCTURC

2 2
5 g S
TREND IN %l/gi %
ANORTHITE z% 22
4 22 32
CONTENT 13 2 §Z§
(not “'DSCCUC) HINOR therw T . BRITTE
SHEAR SHEAR SHEAR.
20NE ZONE 2om€&

NOTE Hign Ca conterit in samples (n shear zones, reglects the appearance
of calC-siucale roeKs.



SUMMA&r ]l zes the results obtalned +rom

{Append

within the Georgs Brook

plagiocol ase Fimming “higher tempsrabturs care

=

pilagiaclase grew witlle

tatw (5mith, 1274 irn  the amphibolite and orthogneliss

units.

.3 Garnet Adnalvsis

Py
2al n

Tt analyvsess  were from thres zamples  of

il
ifi

order to test the

fas
or
1
il
il
i
5
i
f
)
5
]
j
i
=
o
o
o]
i
pete
F
HYl
-
ot}

of Grabham and Fowell (1584 to

these rooks, and obtain an estimate of

2
iy

Analvses were done solely on garnet rims, adiacent
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A1l garnet analvyses {Appendix () exhibit
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Sample #

Mineralogy

Description

86-005

86-011

86-002

86-025

86-050

86-075

Urthogneiss (biot.-hb
dom. )

pl{(50%), q=(23%), bt(10%),
hb(10%), Ksp(2%), chl(2%},
ep{2%) and op—ap-tm (1%)

Orthogneiss (hb dom. )
pl(70%), g= (20%), hb(5%),
Ksp(3%), bt(1%) and rt-
sph-ep—ap-op-chl{1%)

(Ultracataclasite)

fragments-qz, pl, ms, Ksp,
chl, ep.

Matrix—-glassy
(Ultracataclasite)
fragments-pl, gz, chl, ms,

ep and rt (40% of sample)
Matrix~glassy (B60% of
sample)

Diabase dyke
pl(90%), hb(2%), cpx(2%),
ep(1l%), op(5%)

Diabase dyke
pl(80%), hb(11%),
cpx(3%)

op(86%),

66

weak fol (hb, bt, fsp),
suhsdral =p (primary?},
slight retrogression,
strong sr aiteratiocn, pl
contains ep inclusions,
large qz grains with und.

ext. and good subgrain
dev.

weak fol (hb, pl-gqz)}, rock
is medium gr., fairly
equigranular; relict

igneous text. locally, hb
is deep blue-green {(diff.
from hb in amphib.},
slight sr alt, pl has ep
incls., polygonal =z, sph
is replacing rt.

highly brecciated; angular
frag. in glassy matrix,
slight Fe alteration
throughout sample.

highly brecciated; angular

frag. of various sizes in
glassy matrix, slight
retrogression

well defined cphitic
texture, coarse pl laths
defining ophitic in finer
gr. matrix also exhibiting
ophitic texture, fresh
sample.

fairly good cophitic
texture, fairly
retroressed sample, sr
alt., abundant op, hb 1is
highly altered (alteraticn
product unkncownj, pl
highly zoned.



86-034

86-038

BE-040

86-043

86-046

86-076

86-082

Amphibolite
qz(25%), pl(40%), hb{(30%),
bt(2%), ms(1%), cord(<1%)

and opi 1%}

Amphibolite

hb(60%), pl(30%), qg=a(7%),
op(3%); prob. ilm. and
ep(<1%)

Amphiboclite
hb{45%), pl(b0%),
ep(2%), sph(l%)

opl2%}),

Amphibolite

pl(80%), hb(1l5%), q=(2%),
chi(1%), bt{1i%), op(1%);
prob. ilm and eq(<1%).

Amphibolite

pl(T75%), hb{l15%}, bt(3%},
chl(3%), cb(2%), ep(l%),
op(1%)

Amphibolite

pl{70%), hb(9%), bt{98%),
qz(8%), eq(2%) and
sph{2%) .

Amphibolite
pl(37%), qz(3!
chl(10%), ksp

Amphibolite
hb(85%), pl(13%), bt{z%)
and rt(<1%:

op and minor hb and bt.
straight inci. trails, pl.
strongly =zoned.

pronounced fol (hb, pl,’
qz) past—-tect
iracturlnb, fract. filled
by cb, sr alteration.
Both pl and gz have und.
extinction, gz alsc has
sub-grain dev.

pronounced fol (hb, pil,
cocarse grained, sii
alteration, op usual
incl. in hb {(prob. i1l

very weak fol, highly
retrogressed sample, sr
alteration, chi. replacing
bt, post-tect. fracturing,
polygonal gz with minocr
und. extinction and sub
grain dev.

pronouncead fol (hb, bt},
highly retrogressed
sample, sr alteration, chl
replacing bt & nb, post-
tect. fracturing, fract
filled by cb {(dolomite?}

pronocunced fol (hkb, pl},
fresh bt and retrog. bt
from hb, deformation
{kinks in micas}, sr alt.,
polygonal q=z.

pronounced fol {(hb, pl,
qz, chi), highiy
retrogressed sampie,
retrograde chl {no bbb},
recrystaliized qz, =r
alt., fresh ksp, poust
tect. fract. qz filled.

praonouced fol {(hb), coarse
grain size, poik. hb with
rt incl._, deiUFMd+“n
(kinked mica), minor sr
alt., pl. contains many hb
and rt iﬂui.



86-051

86-072

86-073

86-077

86-054

86-0860

Garnet amphibolits
hb(356%), g=z(35%), bt(15%),
pl(10%), gt(3%), sph{1%)
and op(<1%); prob. ilm

Garnet amphibolite
hb(70%), pl{17%), gt(5%),
op(5%); prob. ilm, qz(2%)
and ep(<1%)

qarnet amphibolite
hb(10%), bt(10%), cpx(3%),
pl(50%), sph(1%), gt(1%),
gz (25%) and ep{l1%).

Amphibolite with calc—
silicate bands

hb(10%), pl(28%), qz(45%),
bt(5%), chl(2%), cpx(3%),
ep(1%), sph(1%)

Amphibolite with calc-
silicate bands

hb(15%), pl{25%), q=(20%),
bt(5%), chl(3%), sph(1%),
cpx(25%), ep(2%), cb(2%),
Ksp(1%)

Caic—-silicate

hb(60%), pl{20%),
cpx{10%), q=z(5%}, gt(1i%),
ap{l%i, =phi{<l%}, =pil%:
and cb(2%)

Pelitic schist

qz(36%), pl{19%), ms(22%),
bt(12%), chl(5%), op(2%),
st{2%), ky(2%)

fair fol. (hb, gz, btj,
syntectonic, poik. gt with
gz, op and minor hb and bt
straight incl. trails, pl
strongly zoned.

proncunced fol. (hb,pl),
pre-syn tect. poik. gt
with hb, op and gz incl.
trails (straight), sr alt,
post-tect. fracturing.

pronounced fol. (hb, bt},
pre-tectonic gt porphy.,
retrograded bt and hb, sr
alt., undulose ext and
subgrain dev. in qz.

pronounced fol. {(hb, bt,
gz, pl), sr alt.,
retrogression, chl
replacing bt, post-tect.
fract.; gz filled,
recrystallized gz, coarse
hb and bt.

weak fol (hb, gz, pi},
strongly retrogressed, sr
alt., recryst. qz with
und. extinction and
subgrain dev., sph.
replacing rt, slight
deformation {(kinked
micas).

tol. dev. locally, varving
grains size, pl streaked
and fresh to highly
altersd {=sr}, good cpx, cb
appears to be dolomite,
samples are
mineralogically zoned at
thin section scale.

proncunced fol. (ms, bt,
qz, st, ky), pre-tect.
porphyroblast growth (gt,
st, ky), pre-existing
fabric almost par. to
fol., noticed by gz incl.
trails in st. & ky.,
slightly retrogressed,
polyegcnal gz.




86-065

36-061

86-064

86-084

86-023

86-059

86-062

Pelitic schist or Aplite?
qz(45%), pl{(35%), ms(10%),
bt(3%), chl(3%), gt(3%),
op(1%) and Zr(<1%)

Aplite

qz(45%0, pl(45%), ms(6%),
tm(2%), chl-gt-bt-ksp-
op(<2%)

Aplite

pl(45%), qz(40%), ms(10%),
chl(3%), egt(1%), bt-
op(<1%)

Aplite dyke
pl(55%), a=(30%), bt(10%),
ms(2%), gt(2%), adl-op(1l%)

Pegmatite
pl(75%), ms{(10%), chl(7%),
bt(4%), qz(3%) and rt(1%)

Pegmatite

ms(20%), qz(10%), pl(60%),
bt(1%), gt(2%), tm(2%),
chl(2%)

Pegmatite
pl(40%), qz(40%), ms(10%)
and Ksp(10%); mcline

pronounced fol (ms, bt,
qz, pl); well sheared
(fish struct. in ms), sr
alt. and retrogresion,
pred-tectonic gt growth
(well fract. and extended
par. to fol). Post-tect.
fract., bt-ms are
intergrown.

equigranular, bordered by
coarse gqz veins, mod. sr
alt., tm is zoned, fract.
gt. retrogressing to chl,
gz have und. extinct. and
minor subgrain dev.

pronounced fol (ms), augen
qz and pl, equigranular,
deformation (kinked ms),
strong sr alt.,
retrogression, fract., gt,
gz has und. extinct. and
subgrain dev., sheared
aplite.

no fol., undeformed, very
fresh, equigranular (good
aplitic text.), ad partly
replaced by ms, polygonal
gz, opagques are most
likely ilm.

no fol., coarse grained,
equigranular, coarse
retrog. chl, minor to mod.
sr alt., polygonal g=z.

pronounced fol (ms, bt),
coarse ms, sr alt., bt
being replaced by chl,
abundant tm and gt, gt
also being replaced by
chl, pre-tect gt porphyr.,
post-tect. fract, qz
filled.

no fol, coarse—gr. and
equigranular rock, ms
occurs as booklets, mod.
sr alt., myrmekite, gz
hasd und. ext. and
subgrain dev.




86-063 Pegmatite weak fol (bt),
gz (45%), pl(45%), ms(6%), retrogresion of bt, ms
bt(3%), gt-chl-op(1%) overprints fol, slight
deformation (kinked mica),
fract. gt filled with chl,
coarse qz and pl.

86-066 pl(50%), qa(20%), ms(15%), no fol, coarse—gr. musc-
Ksp(15%), chl(1%) pl-mcline rock, minor to

mod. sr alt., slight
retrogression, large gz
grains with minor und.
extinct. and subgrain
dev., gt is fractured but
not retrograded, its poss.
surrounded by rt.

86-087 Pegmatite no fol, coarse-gr.,
pl(45%), qz(45%), ms{b%), equigranular pl-gz—ms,
bt(3%), Ksp(2%), chl(1%) undeformed qz, strong sr
and ap(<1%) alt., pl contains eq

incl’s, Ksp is mcline.

86-089 Pegmatite well folded (ms, gz, pl),
qz(60%), ms(25%), pl(10%), sheared, strongly
bt(2%), chl(1%) and retrogressed, coarse-gr.,
gt (<1%) highly fract. gt, fract.

are chl filled, mod. sr
alt., gz occurs both as
polygonal grains and large
grains with some und. ext.
and subgrain dev.

86-079 Pegmatite no fol, coarse—-gr. rock,
pl(55%), qz(37%), bt(5%), minor retrogression, mod.
ms(1%), Ksp(l1l%) and sr alt., pl contains
chl(1%), ep(<1%) minute incl. of ep, gz

occurs as large grains
with und. ext. and
subgrain dev., only few gz
cryst. are polygonal.

86-006 Orthogneiss (biot. dom.) weak fol (bt-chl), highly
pl(45%), gz(33%), bt- retrogressed; chl
chl(15%), Ksp(5-7%); replacing bt, most Ksp is
mcline, eq(l1l%) and op(<1%) mcline, some very coarse

pl, mod. sr alt..
myrmekite, gz has und.
ext. and good subgrain
dev, allanite cores in ep.

70




86-007

86-014A

86-016

86-022

86-033

86-080

86-081

Orthogneiss (biot. dom.)
pl(50%), g=(40%), bt(b5%),
ep(2-3%), op(1%), Ksp(1l%)

Orthogneiss (biot. dom.)
pl(50%), q=z(30%), Ksp(7%),
bt(7%}), ep(2%), ms{(1%) and
op—ap{<1%)

Orthogneiss (biot. dom. )
pl(54%), qz(35%), bt(6%),
Ksp(4%), ep(l%) and ap-—
sph-op(<1%)

Orthogneiss (biot. dom.)
pl(64%), bt(21%), az(10%),
Ksp(4%), ms(1%)

Orthogneiss (biot. dom.)
pl(55%), q=z(40%), bt(b5%)
and op(<K1%)

Orthogneiss (biot. dom.)
pl(55%), qz(37%), bt(8%)

Orthogneiss (biot. dom. )}
pl(54%), bt(24%), q=z(19%),
Ksp(2%), op-chl-sph(1%)

weak fol (bt, pl) fine-
medium gr., igneous ep(?},
slight sr alt.,
rextallized gz and strain
free gz with minor und.
ext. and subgrain dev.

weak fol (bt, ms), fairly
coarse gr. rock, ep and
allanite present, Ksp is
mcline, minor sr alt. of
fsp, myrmekite, gz has
und. ext. and good
subgrain dev.

weak fol (bt, ms) Ksp is
mcline, fsp slightly alt.
to sr, fairly coarse gr.
rock, myrmekite, ep has
allanite cores, gz appears
as both polygonal grains
and large grains with und.
ext. and minor subgrain
dev.

weak fol (bt, ms), not
strongly deformed, minor
sr alt., good igneous
texture, polygonal gz, Ksp
is mcline, pl has ep incl.

pronounced fol (mylonitic-—
bt, qQz-pl) minor
retrogression and minor sr
alt., rather fine gr.,
polygonal gz (generally),
some packets of large gz
grains with minor und.
ext.

weak fol (bt, pl, gqz),
fairly equigranular, sr
alt., large gz grains with
slight und. ext. and
subgrain dev.

weak fol (bt, pl}, mod. sr
alt., gz has und.
extinction and subgrain
dev., very little Ksp.
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