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Late Neoproterozoic granitoid rocks constitute most of the Indian Brook area of the southeastern Cape Breton
Highlands. They are divided into seven map units based on field relations, texture, and mineralogy. Although sharp
lithological contacts have been mapped in the field, the plutons are chemically gradational, and are inferred to be a
comagmatic suite. related by crystal fractionation processes and/or variable amounts of melting of similar source rocks.
Composition in the largest pluton, the ca. 100 km? Indian Brook Granodiorite varies from more mafic in the northwest to
more felsic in the southeast, consistent with pressures estimated from the Al-in-hornblende geobarometer which suggest that
the western part represents the deeper part of the pluton. Volcanic rocks of the Price Point Formation and the chemically
similar Murray Mountain Quartz Monzodiorite occur in the southeastern part of the area, and are inferred to represent the
highest level of emplacement and accompanying extrusion of magma. The granitoid and volcanic rocks have petrochemical
features consistent with origin in a continental margin subduction zone, like other units of similar age in the Bras d'Or
terrane.

La roche granitoide Néoprotérozoique tardif constituent la majeure partie de la région d’Indian Brook au sud-est des
hautes terres du Cap Breton. Elles sont divisées en sept unités de carte basées sur des observations sur le terrain, la texture,
et la minéralogie. Bien que de forts contacts lithologiques aient été tracés dans sur le terrain, les plutons sont chimiquement
graduels, et sont déduis pour étre un groupe comagmatique, associée par les processus de cristallisation fractionnée et/ou des
quantités variables de la fonte de roche similaire a la source. La composition dans le plus grand pluton, c.100 km? de
granodiorite D’Indian Brook a une variation de mafique dans le nord-ouest a felsique dans le du sud-est, conformé a des
pressions estimées a partir du géobarométre d'Al-dans-hornblende qui suggérent que la partie occidentale représente une
part plus profonde du pluton. Les roches volcaniques de la Formation Price Point et les roches chimiquement semblables de
Murray Mountain Quartz Monzodiorite on lieu dans la partie sud-est de la zone, et sont impliquées pour représenter le
niveau le plus élevé de la mise en place et I’accompagnement de I’extrusion de magma. Les roches granitoides et
volcaniques ont les dispositifs pétrochimiques conformés a l'origine dans une zone continentale de subduction de marge,
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comme d'autres unités d'dge semblable dans le terrane de Bras d'Or.

INTRODUCTION

Late Neoproterozoic granitoid plutons and minor
metavolcanic rocks form most of the southeastern Cape
Breton Highlands (Fig. 1). Although the area has been mapped
in detail (Barr er al 1992; Lynch and Lafrance 1996),
previous petrological studies are limited. Barr et al. (1982)
reported petrochemical data from only the southernmost part
of the area, and Macdonald and Barr (1985) presented a
revised interpretation of the geology of the same area, with
limited new geochemical data. Some chemical data for the
area were presented by Farrow and Barr (1992) and Dostal et
al. (1996), but they were part of more regional studies and did
not emphasize units of the southeastern highlands. Hence the
present study was undertaken to focus on the petrology,
petrogenesis, and tectonic setting of Late Neoproterozoic units
in this area.

Further study was needed to help resolve differing
interpretations of these units. In one interpretation (e.g., Barr

Atlantic Geology
35, 43-57 (1999)

[Traduit par la rédaction]

and Raeside 1989; Farrow and Barr 1992; Raeside and Barr
1990) the plutonic and volcanic rocks are considered to be
typical of the Bras d'Or terrane, and therefore unrelated to
rocks of similar age in the Mira terrane of southeastern Cape
Breton Island (Fig. 1, inset). In contrast, Dostal et al. (1996)
did not recognize these separate terranes, and related all of the
Late Neoproterozoic plutonic and volcanic rocks to a single
evolving subduction zone. Different interpretations have also
been made of the relationship between the mainly
granodioritic and granitic plutons of the southeastern Cape
Breton Highlands and the mainly dioritic and tonalitic plutons
farther to the northwest. Based on geobarometric and
geochronologic data, Farrow and Barr (1992) postulated that
all of these rocks are related, and represent different levels of
erosion within a continental margin subduction zone. In
contrast, Lynch (1996) proposed the presence of a major fault
(part of his Highlands Shear Zone) along the western margin
of the Indian Brook Granodiorite. Rocks to the northwest of
this structure were designated part of the southern lobe of the
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Fig. 1. Simplified geological map of the southeastern Cape Breton Highlands, after Barr et al. (1992). Sample locations are shown by X's;
numbered localities are locations of samples listed in Table 1 and/or Table 4 (designated by last few digits of the sample number). Inset map
shows terranes in Cape Breton Island, after Barr et al. (1995); BRI, Blair River Inlier.
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Cabot Nappe, inferring that they are unrelated to those to the
southeast.

The purpose of this paper is to describe the petrochemical
characteristics of the major Late Neoproterozoic plutonic units
of the southeastern Cape Breton Highlands (Barr et al. 1992),
including the Indian Brook Granodiorite, Birch Plain Granite,
Murray Mountain Quartz Monzodiorite, Murray Brook
Granodiorite, and Kerrs Brook Granite, as well as associated
low-grade metavolcanic rocks of the Price Point Formation
(Fig. 1). Amphibole compositions in the Indian Brook
Granodiorite are used to assess the depth of emplacement
using the Al-in-hornblende geobarometer (Hammarstrom and
Zen 1986; Schmidt 1992). The data are used to discuss the
relationships among and petrogenesis of the volcanic and
plutonic rocks. They do not resolve all of the conflicting
interpretations noted above, but provide a contribution toward
that goal.

GEOLOGICAL SETTING

The study area is part of the Bras d'Or terrane (Fig. 1,
inset) of Barr and Raeside (1989). This terrane is characterized
by low-pressure, high-grade metamorphic rocks, variably
metamorphosed ~ continental  margin  clastic-carbonate
sequences, relatively minor metavolcanic rocks, and Late
Neoproterozoic plutonic rocks (Raeside and Barr 1990). The
terrane has been tentatively correlated with similar areas in
both southern Newfoundland and New Brunswick (Raeside
and Barr 1990; Barr and White 1996; White and Barr 1996;
Barr er al. 1995, 1998), but its regional significance and
relationship to the adjacent Mira terrane are controversial
(e.g., Keppie et al. 1990; Barr et al. 1990; Dostal et al. 1996;
Keppie et al. 1998).

The southeastern highlands part of the Bras d'Or terrane
(Fig. 1) consists mainly of an elongate granodioritic pluton,
ca. 100 km? in area, named the Indian Brook Granodiorite
(Barr et al. 1985; 1992). The granodiorite is divided into
eastern and western parts by the Birch Plain Granite and,
farther south, the Murray Mountain Quartz Monzodiorite (Fig.
1). The Price Point Formation occurs in the southern part of
the area, adjacent to the Murray Mountain Quartz
Monzodiorite. Smaller plutonic units in the area include the
Kerrs Brook Granite, Murray Brook Granodiorite, and Late
Cambrian St. Anns Leucogranite (Fig. 1), as well as abundant
granitoid dykes and plutons too small to show on Figure I.
These various plutonic units have been distinguished from one
another based on detailed mapping and petrographic study,
including modal mineralogy (Barr er al. 1982, 1985, 1992;
Macdonald and Barr 1985). The distinctive features of these
plutons indicate that Lynch and Lafrance (1996) were not
justified in re-assigning all or parts of these units to the Indian
Brook Granodiorite.

Relative ages of these granitoid units on the basis of field
relationships are not definitive. Macdonald and Barr (1985)
inferred an intrusive sequence based on the composition of
cross-cutting granitoid dykes; however, re-examination of the
dyke samples during the present study suggests that their
postulated correlation with specific granitoid units is
uncertain. Nevertheless, it seems likely that, with the
exception of the younger St. Anns Leuocogranite (see below),

the Price Point Formation and associated granitoid units are
comagmatic. Their age is interpreted to be approximately 575
- 565 Ma, based on U-Pb dating of zircon and titanite which
has demonstrated maximum and minimum ages of
crystallization of 575 Ma and 564 Ma for the Indian Brook
Granodiorite (Dunning et al. 1990). In contrast, the St. Anns
Leucogranite is inferred to be Late Cambrian in age because it
is identical in appearance and composition to the Kellys
Mountain Leucogranite, located southeast of St. Anns Bay
(Fig. 1), which has yielded a U-Pb (zircon) age of 493 Ma
(Dunning et al. 1990). Hence the St. Anns Leucogranite is not
included in the present study.

On its western margin, the Indian Brook Granodiorite is
in contact (from north to south) with the Wreck Cove Dioritic
Suite, Ingonish River Tonalite, and Barachois River
Metamorphic Suite (Barr et al. 1992). The Wreck Cove and
Ingonish River units are two of the ca. 565 - 555 Ma plutonic
units that comprise most of the northwestern part of the Bras
d'Or terrane (Farrow 1989; Farrow and Barr 1992). The
Barachois River Metamorphic Suite (termed the Barachois
River gneissic complex by Lynch and Lafrance 1996) consists
of potassium feldspar augen gneiss interlayered with
semipelitic gneiss and rare mafic gneiss; it is of uncertain age
and origin (Raeside and Barr 1992). Because xenoliths of all
of these units were observed in the western part of the Indian
Brook Granodiorite, Barr er al. (1992) inferred that the Indian
Brook Granodiorite intruded the adjacent units. In contrast,
Lynch and Lafrance (1996) showed a thrust fault along the
western margin of the Indian Brook Granodiorite, with the
western units thrust over the Indian Brook Granodiorite. Field
observations to justify this interpretation have not been
published, but it appears incompatible with the observed
xenoliths in the Indian Brook Granodiorite.

Locally, Carboniferous sedimentary rocks unconformably
overlie or are in faulted contact with the metamorphic,
volcanic, and plutonic rocks around the periphery of the area

(Fig. 1).
PETROGRAPHY
Indian Brook Granodiorite

The Indian Brook Granodiorite is the largest unit in the
study area. It is typically composed of dark red, medium- to
coarse-grained granodiorite which contains 15 to 20% mafic
minerals, including both hornblende and biotite. Other major
minerals are plagioclase (oligoclase-andesine), perthitic
microcline, and quartz. The texture is inequigranular, with a
framework of euhedral and subhedral plagioclase and mafic
minerals separated by interstitial microcline and quartz.
Abundant large (up to 2 mm in length) interstitial grains of
titanite are typically present; other accessory minerals include
zircon, apatite, and magnetite. The western part of the unit
generally contains more mafic minerals than the eastern part.
Alteration is more intense in the eastern part, and includes
moderate to intense saussuritization and sericitization of
plagioclase, chloritization of biotite and horblende,
replacement of horblende by actinolite; and pervasive
epidotization and hematitization.
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Birch Plain Granite

The Birch Plain Granite is medium grained, pale pink to
red, and contains less than 10% biotite; no hornblende is
present. Other major minerals are plagioclase (oligoclase),
strongly perthitic microcline, and quartz. The texture is mainly
medium to coarse grained and equigranular, although locally it
is porphyritic with phenocrysts of microcline up to 3 to 4 cm
in length. Allanite and zircon are abundant accessory phases,
together with titanite, apatite and magnetite. In places, a weak
to moderately strong foliation is present, defined mainly by
biotite alignment. It is not clear whether this is a magmatic or
tectonic foliation.

Kerrs Brook Granite

The Kerrs Brook Granite is similar in appearance to the
Indian Brook Granodiorite but generally has fewer mafic
minerals (less than 15%), and is more granitic. In contrast to
the Birch Plain Granite, the mafic minerals include both
hormblende and biotite. Texture is coarse grained and
allotriomorphic equigranular. Titanite, apatite, and magnetite
are abundant accessory phases.

Murray Brook Granodiorite

The Murray Brook Granodiorite is similar to the Indian
Brook Granodiorite in texture and mineralogy, but forms a
separate body in the southern part of the study area. It could be
part of the Indian Brook Granodiorite, but Macdonald and
Barr (1985) interpreted it to be a separate unit, based in part on
the presence of intense hydrothermal alteration, quartz-calcite
veining, and sulphide mineralization.

Murray Mountain Quartz Monzodiorite

The Murray Mountain Quartz Monzodiorite varies in
texture from fine-grained porphyritic to medium-grained
inequigranular, and contains abundant horblende and biotite
(20 to 25% in total). Quartz and minor perthitic K-feldspar are
interstitial. In places, these interstitial minerals are somewhat
intergrown, approaching a granophyric texture. These features,
as well as the close association with volcanic rocks of the
Price Point Formation, suggest that the pluton was emplaced
at a shallow crustal level.

Price Point Formation

The Price Point Formation consists dominantly of lithic
and crystal tuff of andesitic and dacitic composition. Possible
flows of similar composition are a minor component and occur
mainly in the western part of the unit. Mafic dykes are present,
but similar dykes also occur in the associated plutons, so it is
not clear that they are part of the volcanic package. Most of
the volcanic rocks consist mainly of subhedral plagioclase and
amphibole crystals. The rocks have been affected by low-
grade metamorphism and alteration, and contain abundant
chlorite, epidote, actinolite, calcite, quartz, sericite, and
opaque minerals. Plagioclase is moderately saussuritized.

WHOLE-ROCK GEOCHEMISTRY
Indian Brook Granodiorite

A total of 28 analyses are available from the Indian Brook
Granodiorite (Table 1), and an additional 2 analyses from the
pluton were reported by Dostal et al. (1996). Because of the
large size of the pluton, the samples are divided into four
groups based on geographic area in order to assess internal
variations within the pluton - northwest of Indian Brook,
southest of Indian Brook, northeast of Indian Brook, and
southeast of Indian Brook (Fig. 1). Dostal et al. (1996) did not
report specific sample locations but their two samples are
likely to be from the southeastern area which includes the
major road section through the unit.

On average (Table 2), the 8 samples from the
northwestern part of the unit have lowest SiO, contents
(average 62.5%), whereas the 8 samples from the southeastern
area (6 from this study and two from Dostal et al. 1996) have
the highest SiO, contents (average 67%). Most major elements
show correlation with SiO, (e.g., Fig. 2), and hence the
samples from the southeastern area are generally lower in
TiOZ, Ale;, Fe203', MnO, MgO, CaO, and PzOs, and hlgher
in K,O than the samples from the northwestern area of the
pluton, and samples from the other two areas have
intermediate compositions (Table 2; Fig. 2). On a Q-A-P
diagram using CIPW normative mineralogy (Fig. 3), the
samples are mainly granodiorite, but range from quartz
monzodiorite  (northwestern  area) to  monzogranite
(southeastern area). Among the trace elements, the samples
from the southeastern area are lower in Sr, V, and Pb, but
higher in Rb, Th, and Nb (Table 2). Other elements such as
Pb, Zr, Ga, Y, and Nb do not show significant variation.
Overall, the chemical characteristics of the granitic part of the
pluton (southeastern part) are similar to those of the average I-
type granite of Whalen et al. (1987), although lower in Pb
(Fig. 4a).

Birch Plain Granite

Nine samples from the Birch Plain Granite range in SiO,
from 70 to 74.7%, with an average value of 71.9%. They show
some compositional overlap with granitic samples from the
southeastern part of the Indian Brook Granodiorite, and lie on
the same trends on silica variation diagrams (Fig. 2) and on
the Q-A-P diagram (Fig. 3). Hence, although contacts appear
sharp between these units in the field, chemical relationships
appear gradational. With respect to trace element components,
the granite samples tend to contain lower Zn, Sr, P, Zr, V, Ga,
and Y compared to the Indian Brook Granodiorite, consistent
with the higher SiO, content (Table 2). The average Birch
Plain Granite is similar in Ba, K, Nb, Zn, P, Zr, V, and Ga to
the average felsic I-type granite of Whalen et al. (1987), but
lower in Pb, Rb, and Th and higher in Sr (Fig. 4b).

Kerrs Brook Granite

Nine samples from the Kerrs Brook Granite, including 2
samples from Dostal e al. (1996), show a narrow range in



~
<t

ATLANTIC GEOLOGY

‘a3ed 1xau uo panunyuo))

L

[44

0z

£l

€1

01>

9

12001

s S L9 0l 6Lz ILL vITY 080 LOO pEL 90€ TOI 6Y0 SO0  9f'L SLSL 910 1oL 00LE-98MOD
a6 S 6 81 Tl . « L L8 81 091 #vv1 g6¢ 1Z66 080 010 9Sv S9¢ 1T 60 v00 LIl ISEl 910 60°€EL L-88HHED
¢ ve v L 6E I Ol ¥l Tl 9Tl 0T 80E 901 9Sv $866 0T1 LOO 00F €9¢€ S81 LO1  LOO  €vT ¢yl 870 T8OL L80-V8IV
8 Lt S 9 0t vl vl 91 6 SEI 91 €€€ S6 UV vioor 080 €10 Oy pEE IST 680 800 OLT el 0E0  vOOL 890-¥8NV
s¢ S¢ v 8 Iv vl 21 SL 11 6E1 81 96T OIl 8Zv 6566 690 600 v¥E S9E 91T LIl 010 95T prel €0 L6OL 8Z0-¥8NV
L 9 § S SI Ol € 91 11 06 T 681 0SI ts¢ 0L66 Ov0 SO0 ISP 80CE HST  6£0 900  £f'l Svel 810  694L STO-Y8NV
or 92 s 9 v& T SI 81 T 16 LI 80T Ofl €vE €18 0L0 LOO Oty LI't w1 850 600 681 09¢l  €T0  SLIL £EV-8Y
€ T8 T « €€ 91 L S TL ¥TL 61 ST €T 6vY 666 vLO LOO vLE TPE TOT 680 600 £¥T 68€l  LTO 9t 61V-6N
9 Tt 8 T 8 SI 8 vl TL Il Il LbT Ofl 68F 6966 vLO 900 €Y ¥9E €91 ¥90  LOO0 00T vpEl TT0  T0EL 81V-6

AuvIn Uil Yaaig

€ 9l 9 IS LS 81 « CZL 0l (91 ST 90r OIl vIS 9L66  Ol'l LI'0 LSt €Te 8y  vvT 110 80 6vS1 $S0  S8'E9 1-08]
IS Lel 8 S IL SI 01> 01 O LI ST 88T SEI L¥S 9866 9T¢ €10 vI'vt S0OE  9TE TSI 800 00§ st ¥S0  Iv'E9 SYOL-VLN
v &% 9 S 9 vl 0I> LZ 11 €1l 1T 91T €v1 (8 61'L6 95T 900 68¢ I7¢ TST €91 SO0 €S°T Wl 910 9999 STOI-VLN
LE v6 vI 8L 6y w1 OI> Il TI LSI ST S€€ 801 6SY 1966 O0L1 vI'0 €€ 9pe  TwLE 601 800 6v¥ 96'S1 80  S1'S9 0SS1-VLN
* . . . . . . * . . . . . . 8966 6T €10 80v €¥E 06T 9I'l  LOO TE pSEL YO 6SL9 8PSI-VLN
LS 8 L S 79 ¥l OlI> € Ol LIT ST 09 €21 L9 96001 90t 010 Ty 9T LOT pI'l 900 TSE 8911 LEO  89'IL IPSI-VLA
(148d 0I2)583YIN0OS) I)1I0IPOUEIN) HOOIg LBIPU]

or € ¢ 1€ v v1 TT Ol 6 €21 81 pIE LTI SL9 12001 05’1 1o #vv  0T€¢€ 861 TTL 900 0T¢ voEl  LEO  81'0L 1E-S69NS
I €1 S 08 8 SI 01> 6 6 €pl 8 pLE pIl 6£S €001 081 €20 €8¢ e 8¢ 87T v1'0  LLY9 LESL 990 1919 910-v84S
o 21 & € 0S 91 01> Tl TI 6SI ST 08¢ 111 Ty 85001 0L0 LI0O pL'E €1'E 81y LOT o 8¢ LIS 950  95°S9 £E0-V8AY
LU IvL L 95 L9 91 01> 01> 8  pS1 LT 8vp v6 €SP I¥001 080 0Z0 +Z€ 60€ 60S 95T €10 €8S 9E'Sl 990  £v'E9 1£0-P8NV
or L1 s €9 IS L1 01> 0I> 8 IS1 ST SS¢ vil Uy 608 0TI 910 9Lt 98T 9t 60T 1o 0 ISyl vS0  99'¢9 0P8V
SE Ovl 11 8 69 LI ¥1 TL Ol 191 9T 9S€ 601 IS 9866 1Tl 910 06€ vTE I8E YT IO SOS 9ISt ¥S0  61't9 v10-v8NV
(31ed u13)s82YII0U) AJ1I0IPOUEBIN) HOOIG UBIPUY

ol 8 S 8 IS LI 01> 01> § 921 6 T¥S S€ 80F 09001 o¥'1 910 TTI e 08¢ 091 600 8L¢ SISt 6v0  0T69 £E-S6ENS
s 6l S T® € vl 0T 0> Ol 91 LT T9€ 901 LSY 0L66 060 810 SS€ 80¢ SE€Ev (1T (10 TS 8Lvl  ¥SO0  v819 YOS I-v8INV
L L8 S 0Ol (¥ #¥1 01> OI> 8 171 61  19¢ OL T9¢ 6966 0¥l SI0 89T 99t TEE IS 1o 06t ogst  Iv0  STL9 IS1-P8AYV
9T IvT Ol 8T LL L1 OI> OI> L TOl ST 96€ ZE S9T 81001 080 810 €T1 16T 089 8¢ 910 8T8 ELSL vLO0  LY6S 0S1-¥8NV
LT 191 9  v1 79 €1 0I> 01> L  8I1 LI $6Z TL OIY so'tor 0Tl SI0  Ir'e  so¢f SOy €ST 110 SES wel IS0 9v'99 8PI-y8V
vL L § 0L 6£ Il 01> OlI> 6  SIl LI LLT Ol 86€ LE66  0L0  TIO  S8E €I’ 96T TTL 600 TEE wyl 80  8E69 VS80-v8INY
0t €61 6 T¥ 65 €1 0> 0> S $6 0T 8OF €F 6S€ 1g66 0€0 910 TSI 9T 6T9 9t TI0O SS9 ILS1 LSO 8619 vLO-P8AV
LE S61 L (8 8 1T 01> 01> 6 TPl ST 79 S9 +IS 9¢'86 8LT STO 08T 61t 9SS  €LT  TIO 09L 6E°LlL  6L0  ¥PSS H81-VLY
(3aud 013)sIMYIN0S) IJLI10IPOUEIL) H0OIg UBIPU]

vl 87T 01 0T 96 LI . ¢« S SSI TT 005 t¥ 66¢ 1S66  09'1 o el o'y L09 85S¢ 810 I6L L691  EL0  EL9S £0SS-L8¥3Y
Le T S I vs 91 71 9 8 981 LI 89 09 €SS 6v66 L60 910 €T 88¢ 0SE€ I 010 TSE orer  0r0  10L9 671-v8Wy
L v2l §  S¢ 95 S 0I> OI> 0l Tl 1T 9LE S¥ 8§l 81001 0Z1 0TO0 OL1 09t L9y v6'l 1o 80¢ st 150 9v's9 90LE-98MD
€l €61 8 65 IL 0T €1 L L 8Tl 9T LSy €S E£vE SL66 0’1 wo 61 sr'e 619  SLT €10 1L9 SI91L  L90 SS09 POLE-98MD
L v S T 9 SI OI> 01> 8 €11 LI LZE SL 8P 8666 090 TIO 61'E 91I'E pEE  8TI 800 B8ft Byl 8€0 €069 800-v8INV
LE 981 SI € 19 TI 0I> 01> 8 18 TT 0S¢ 9L (L9¢ L866 080 vI'0 S9T 69T v09 LTE €10 89 vIst  SS0 6619 LOO- Y8V
9t Syl 8 SOl ZL 91 OI> OI> €1 Twl SI 0OSE ¥L 80F v866 660 LI0 ELT  pEE  S9S  6LT €10 909 €191 €S0 TE19 8TV-6
9 W 6 8 9L 81 S T 8 L9 81 ISH 9 6I€ §S66  0S'1 Lo €81 vze  TL I8¢ SI0  $0L €591 190  SSLS LTV-6
(318d UI)5IMY)I0U) 2}1I0IPOUEIS) HOOLg UBIPT]

D A IN ™ uz ®) ad YL 9N JZ A IS QY g Bl 0T  f0'd O™ O%N 08D O8W Oua fo®i oy oL ‘OIS FTINYS

"B3IR j00.g UBIPU] Y] WO BIEP [EOIWAYI03D) ‘| 3|qe]



GRECCO AND BARR

48

“PAUIULIAIAP JOU SueaW , £O%a,] se passaidxa uou (103 s1 £Q%a ] ‘uonIudi-uo-ssoj ‘(O] :SUONBIAIQQY “(Z861) 0
72 Lleg wox 3e Yorym ‘sajduwies vy, Ul elep Juswald Jofew 1daoxa 9nua) [BOIWAYI03D) [BUOIZIY BII0IS BAON Y} 18 sanbiuyaa) aouadsalon|] Aey-X piepuels AqQ sasAjeuy

1€ 10T T #I1 €01 L1 SI 9 6 bEl € 08y SL LLS 0L001 161 LTO SL'T €¥E  vvy  T9T LI0  T6L  SO'8I 180  €£°8S 99 1-p8INY
€ SET 8 ¥S 601 91 6 S Ol 81 6T 699 vE 9LE 60001 OL1 STO (80 vEE 6SS 1t $T0 €48  8¥91 $90  vI'8S S91-PSINV
I vEZ Ol S6 0Z1 81 91 6 II 691 6T 99v TS OLE 10101 Z81 TT0 8T1 HLT T6S 8SE 810 088  6T91 L90  IS6S ¥91-vSV
S¢ 00z € €L LOl 81 81 TI T (91 6T L6¥ TS HIY €0°101 881 €20 0T 10€ 88y €6T vI0 8TL €91 690 9€19 £91-pSINV
09 997 Il TIT vl 81 11 9 6 1€l 8T €8 vS L8P 18001 09T O€0 0TZ 60€ 9¥S 0SE TTO L66 €91 SLO  1v9S 191-V8AV
62 ST 6 « S8 91 H1 Ol O1 [91 TE 09 19 0€9 90101 €91 6€0 9T LOE 8L9 SOE €10 198  OvSl  LLO  19°8S 06V-L)
19 167 I « STI 81 Ol L 6 1¥l 8T o6vb 8 L6S SE101 6€T  9€0 OLT  S9T  OI'L SS€ 810 STOI  #SSI 060  €L°9S 88V-L)
T Loz ol « 101 81 11 6 Ol 9SI 1€ SIS 69 LI9 SO'101 8¥'1  8T0 €8T €8T ¥69 ¥8T L1088 1791 180  8v'8S £8V-L
8 vz T « 991 1T 1T S S1 061 € 9Sv L9 9S¥ ZUI01 LPT vPO0 bLL 91'E  ISL  6TE 610  0TOl  €8°L1  €E1  96TS W8V-L
S€ €07 L « 66 81 SI 8 Ol LSl LT 18y 08 98¢ 99001 00T €b0 061 9TT €89 16T 910 TSL  Ov9l SLO  0S'6S 18V-L)
UOHBULIOY JUIOg Niag

€S €& 81 S v 91 OI> 01> 6 €6 vl 8T S9 S6F Y66 62T LOO €T SO 9I'E  6v1 900 8I'€E  6TSI 810 TTLY ELLISVLY
79 6 T 1€ 8 S1 01> 01> 6 €01 vl 18T 6v ¥6T 86 1TT 110 81  ITY  69E  S91 900 80€  OvLI LZO  T6'E9 S091-VLN
Sb 05 1Z TEE 8 I OI> OI> 8 T6 ¥l I€l S8 SHT 9066 T6T 110 O¥T €9% $T1 91 $00 66T  T6YI STO  L1'89 68S1-VLY
vS 8 €€ S 0S LI 01> OI> L v6 €1 €€T SS €S¢€ 9z001 (0T TIO 081 v8E S6€ €61 600 89€  SS91 8T0  LI'99 ¥8S1-VLN
J1101pOUB.Y) Hooug ABIINN

0f 491 I1 8 €5 91 O0I> 0l> L 8€1 €T 8LE 16 60F 9986 0S'1 LI'0 87T p0€ SE€S 8T 110 v19 1961 850  LE09 160-V8INV
8T SYT €1 §9 SOI 61 OI> 01> 9 SII TT 96k 95 SOF LES6  ¥TT  9T0 91T 1TT 989 96€ LI'0O 60L  6I'LI 080  T6'SS SOLI-VLA
€L 891 SI #1 19 81 O0I> 01> L 91 61 111 68 0TI SL86 E€¥E Y10  €6T T9T TSY  S8T  LOO  I8S 98Pl 90 6179 1€91-VLN
Ly L9T LI 8 1TZ1 T 01> 01> § L6 1T 795 09 0L 9966 06T 6T0 181 60€ I19L L6E 810 816  00LI 0TI  S6TS PLSI-VLN
0z 6vT 6 L0l ¥8 0T OI> 0l1> L 901 ST T6v SS €0S 8€001 81 €20 €€T 1TE 89S 8YE LIO 908 €981 (80  SE£9S 996 [-VLN
82 19T €1 8 16 61 0I> 01> 9 911 € 90S 09 8bv 00001 6I'C €20 9vT TE LO9 T9E SI'0 LES SELL 060  ILYS 1951-VLN
L9 €L1 TI 6¢ OL 81 OI> 01> 8 8E€I 9T bLE 6L eV LP001 #1'T  SI'0 16T LEE OIS 06T TU0 1€9  9Z91 L90  T609 PESI-VLN
8 Tl 9 € 95 81 01> v L  6€l TT T8E 9II SOS LL66 €P1  SI'0  €9€  LTE T®E L6l 110 TTS TSI T90  TESY LISI-VL
J1I01POZUOA] Z318N() UIBJUNOJA! ABLINJA

€€ IL S S 8 L1 OI> 01> 6 8F1 TT 8IE v6 SLY 666 v61  TI0O €¥E  vpE 66T LEL 600 8LE  LESI TEO  €TLY p081-VLN
€€ L8 Ol 1€ 6S €1 01> OI> Il 9€l TT 0TE 101 1I¥S 066 691 TI'0 8€E€ SEE  HI'E 091 600 SOV 6Tl I¥0  SIL9 9SLI-VLN
€€ 65 S S T9 SI 01> 0I> 8 971 0T 8IE S6 Oy €78 81 TI0 9I't T6E 8T Tl 010 €I'E 8ISl 8Z0 L9L9 0291-VLN
8T 8 S L OF SI OI> 01> 6 9T1 1T €£€ 011 60S 68 SS1 TI0  ISE €0t €Il 660 900 S8T 06l €T0  TL69 6191-VL
ov €6 9 S ¥ 91 0I> 01> 8 811 61 LIE 06 96¢ 6866 SLT €10 (8T OvE PYE  SH1 010 TIY €8Vl 0€0  €S°L9 8191-VLN
v 95 L S 9. SI 9Ll OI> 8 911 €T OfE L6 8vb €1°001 8.1 010 #S€ S8€ 9L1 SO L0O TOE  T9vl  0E0  vTOL SISI-VLN
LT 65 S S 09 91 01 O0I> 8 1Z1 1T LIE 06 6bp 68001 LI'l v1'0 8I'E T8E 6vT TTI 010 OTE  €€SL  TEO II0L pISI-VL
IJLI0IPOUBIL)/IIUBIS) HOOIF SIIIY

D A IN nD uz ®) qd YL 9N JZ A IS Q¥ eg oL 101 *0d O™ O%®N 08D O3SW OuA fo%d fohtv ‘ol oS J1dNYS

‘PIOD | 3qeL



49

ATLANTIC GEOLOGY

*(1 9jqe 29s) sajduies ||e ul PaUIULID}AP JOU 2I9M UYOIYM SIUIWS[S 3JeJ] JUIOS
10j s3] st sojdures Jo Jaqump "z 231 UO P3ISi]| Se I SUOHBIAIQQE JU[) IX3) Y} Ul PAQLIOSIP SB (9661) |B 12 [BISOJ WOY BIEP [BUOLIPPE UM | J[qe] WOy e Ble(],

vl F LE LF VS 61 ¥ 1 S Fve Il ¥ 81 IHF1y 01 ¥ 91 ¢l ¥ 0C LY F9E 1D
09 ¥ 87T 9F 0§ SS ¥ L0T SL¥99 0l ¥ LT SEF €8 LE F 9Tl 09 ¥ 9%l 99 F €61 A
el F vl LF VT EF T CF9 EF9 Ex.L (R TF L £EF8 N
9T ¥ 06 091 ¥ €6 0€ ¥ v9 0l F¥6 ¢F9 ve F 6T 91 ¥ LS LT F 0t 1€ F Y no
LTF 111 9F 0§ STF 08 ¢l ¥ 8¢ 6 F 62 €l F ¥S £l F SS L F LS 81 F 99 uz
I ¥ 81 [ ¥9I1 CF 6l [ ¥ 61 CF ¢l ¢FSI I ¥091 €F Sl CF 91 eD
v ¥yl [ ¥01 1 ¥0I €9 F ve ¢xcl [ ¥ 0I SF €l b¥ 11 ¢ ¥ 0l qd
EFL I ¥ 0l I ¥ 11 LOF 66 CTFSI ¢l ¥ 0C 1 F 50l 1 ¥ 0l £E¥8 YL
v¥8 I+8 L L LTFEEL ¢F 0l I ¥ 01 CF6 CF8 CF8 aN
I€ F 161 S¥ 96 81 F ¢TI 0oL ¥ 921 ST ¥ 801 e F 091 vl F 6l CC ¥ Tl £e ¥ Lel 1Z
9F LT [ ¥l CF T CFIT v ¥ 91 CF VT v ¥ ST 9F0C v ¥ 0C A
€L F LOS $9 ¥ €TC vl ¥ €1V 8 F 6C¢ 86 F €5C 801 ¥ S9C vy F ILE el F viv 99 ¥ 0lY IS
vCF 19 91 ¥ ¥9 CF I 8 F v6 ¥C F 6C1 L1 F 1€l I F 2l 0t ¥ L9 vl ¥ 65 Ebf
vl + 8vb 99 ¥ Tt 0€l ¥ L8¢E w F S 69C ¥ 116 001 + 9LV 78 F €26 €L F L6E Cll ¥ 19¢ Mm

w
800 ¥ 620 200 ¥ 01°0 90°0 ¥ 020 100 ¥ TI'0 200 ¥ 800 €00 ¥ 210 00 ¥ LI'0 00 ¥ LI'0 900 ¥ 61°0 ‘04
£€8°0 F £0C ve0 F CI'C LS0F 69T 970 ¥ €T'¢ yUL ¥ 9b'¥ 6€0F 10V 8¢€0 ¥ T8¢ 0’1 ¥ 0S'C €90 ¥ TTT o™
6£°0F 80°¢ £E’0 F 81y Iv'0 ¥ €0°¢ STOF 69°¢ STOF 0Ov'e or'0 F ¥T'¢ EI0F II'E 1£0F 1T¢ Sv'0F Ov'e O%N
Wl FLO9 I FI0¢ Tl F€9¢ 6L°0 F 8€'C o0 F pL'l 80 F ¥8°C 01 F #8°¢ 1+ v9v SE1FTES 0oed
180 F t¥'E 610 F L9l €8°0 ¥ LO'E 670 F LE'I LTOF8L0 8Y°0 F 09°I 090 ¥ €C°C 160 F v£'C 960 F 19°C 03N
v0'0 F L1°0 200 ¥ 90°0 ¥0°0 ¥ ¥1°0 200 ¥ 60°0 200 ¥ LOO 200 ¥ 800 €00 F I1°0 W0oFII0 €00 ¥ €1°0 OUN
IL'T ¥ 8¢'8 1€°0 F €T°¢ 6¢1 F 0L 60 ¥ 9¢°¢ 850 F 661 160 F 98°¢ 8I'l ¥ 8IS v8'1 ¥ 0SS POl F LL'S ‘o%d
61'1 F 9691 vl F $091 8¢l F £¥91 PEO F €6'F1 980 ¥ 0T’V LET F SYYl LSO F T6VI 860 F SE'SI 0L0 F S6°S1 ‘olv
810 ¥ 080 S0°0 ¥ STO 1770 ¥ 8L°0 S0°0 F I€'1 900 ¥ ¥T'0 o F 1v0 110 ¥ 950 SI'0 ¥ SS0 ¢L'0 + $S°0 ‘OIL
pI'e ¥ 81°LS €81 F LE99 VTV F6S8S  8T1F6989 951 FL®IL 8LTF 9699 V6TFLLYY V6P F STYY  6€V F 979 ‘o1s
% W

91 14 8 6 6 8 9 8 8 u

Jddd OdIN AWONI ogX Ddd 4S-0dI AN-DdI MS-DdI MN-DdI dTdINVS

"SUOIIBIADD PIepuels Yuim  sasA[eue [edlwayd 93eIAY “Z Qe



50 GRECCO AND BARR

1.5 """"" [rrrrrroroTT [T T T 21 P >-<' T T T T T T
[ ] 20 -
X .
* : 19 . -
I 18F x X = .
10 D4 7 17 _X’ .
I . . X
. %% Q, 16 + % )2‘;??% @.O 4
= g < 15t w -
' ’@m@o 14+ A+ -
0.5 o - il O "+
[ O 0 IBG-NW (n=8)
= s oy 121 q _
+ ©IBG-SW@=8) 7] ]
N iiiio. DIBGNE@=6) ol i )
50 60 70 0 IBG-SE (n=8) 50 60 70 80
. + BPG (n=9) .
SiO SiO
e A KBG (n=9) :
pya— S S ¢ MMQMD (n=8) 6 s S
11y m MBG (n=4)
lg A X x PPF (n=16) 5[ x 1
- X 1 X
sk %o - 4 o 03 -
& X % x %
o 7 B .O 7 % X &
O... 6+ A . 3+ g@ .
S5t ox g : = e
T T S PO
. Y
0
2 i - 1h DA%, -
0 ......... R ST T S S Y W | PR S 0 nnnnnnnnn | TSI ST S T ST S Y | IR S S S S
50 60 70 80 50 60 70 80
SiO, Sio,
10 (e S SN  — S S
9t . Al |
8k . i
7r * b 4k O [P%ﬁf‘q]-'- |
6 Xoé xOP : Aﬁﬁ Tt
% 51 X X s( i o 3+ X A Oﬂm i
S o[ x x e , ‘<>& % %2 al
i A | L X i
3t g : 2t 3350 nam
2F A . O % o
1 0h il X |
0 ......... L s 0 34 33 33 | 3 ¢ 0 0 a3 1 O .>< ........ | ST T S S S W N | IR T T T ST S
50 60 70 80 50 60 70 80
Sio, SiO,

Fig. 2. Selected silica variation diagrams for analysed samples from the Indian Brook area. Abbreviations: IBG-NW, northwestern part of the
Indian Brook Granodiorite; IBG-SW, southwestern part of the Indian Brook Granodiorite; IBG-NE, northeastern part of the Indian Brook
Granodiorite; IBG-SE, southeastern part of the Indian Brook Granodiorite; KBG, Kerrs Brook Granite; PBG, Birch Plain Granite; MBG,
Murray Brook Granodiorite; MMQMD, Murray Mountain Quartz Monzodiorite; PPF, Price Point Formation.
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Fig. 3.  Ternary plot of CIPW normative quartz (Q), orthoclase (A),
and albite + anorthite (P), with fields from Streckeisen (1976). CIPW
normative mineralogy was calculated assuming an Fe,0;/FeO ratio of
0.15. Symbols are as in Fig. 2. Abbreviations: afg, alkali feldspar
granite; afs, alkali feldspar syenite; afqs, alkali feldspar quartz
syenite; d, diorite; gd, granodiorite; md, monzodiorite; mg,
monzogranite; qd, quartz diorite; qmd, quartz monzodiorite; sg,
syenogranite; t, tonalite.

SiO, content (67.2 to 70.2%), and a significantly lower
average SiO, content (68.7%) than the Birch Plain Granite
(71.9%). In most chemical features, the Kerrs Brook Granite
appears intermediate between the southeastern part of the
Indian Brook Granodiorite and the Birch Plain Granite, but
shows some distinctive features such as lower K,O and higher
Pb (Fig. 2, 4b).

Murray Brook Granodiorite

Only four samples have been analysed from this small
unit, and they have an average SiO, content of 66.4%, similar
to the samples from the southeastern part of the Indian Brook
Granodiorite (Table 2; Fig. 2). However, they are lower in Rb,
Ba, Th, K, Nb, Sr, P, Zr, Ti, V, and Y, and higher in Al. Some
of these differences may be related to the pervasive alteration
in the Murray Brook Granodiorite.

Murray Mountain Quartz Monzodiorite

Eight analysed samples from the Murray Mountain
Quartz Monzodiorite have generally lower SiO, contents than
the other granitoid units, consistent with the more mafic modal
mineralogy and lower quartz and K-feldspar contents. The
average value is 58.6%, but the samples show a range from
53% to 65.3%. They overlap in SiO, content with samples
from the northwestern, southwestern, and northeastern parts of
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Fig. 4. Multi-clement variation diagrams for average analyses of

Table 2, normalized against the average I-type granite of Whalen ef
al. (1987). Average felsic I-type of Whalen er al. (1987) is shown for
comparison. Abbreviations are as in Fig. 2.

the Indian Brook Granodiorite, to which they are chemically
similar (Fig. 2, 3, 4). However, they show the most striking
chemical similarity to the Price Point Formation, as described
below.

Price Point Formation

The chemical data base for the Price Point Formation
includes ten samples from the present study, combined with 6
analyses from Dostal et al. (1996). Locations and petrography
of the latter samples are unknown. Three dyke samples from
Dostal et al. (1996) are excluded because of the possibility
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(noted above) that such dykes are unrelated to the formation.
The samples show a range in SiO, contents similar to that in
the spatially associated Murray Mountain  Quartz
Monzodiorite, and the average value is only 1% lower at
57.18%. The volcanic samples show more chemical variation,
particularly in the more mobile elements such as Ca and K,
but display the same trends as the plutonic samples (Fig. 2, 3).
The multi-element variation diagram shows the similarity
between the Price Point Formation and the Murray Mountain
Quartz Monzodiorite, notably in Nb, Ti, V, Ga, and Y (Fig.
4b).

Discussion

The ranges in chemical composition correspond well with
variations in the proportions of feldspars and mafic minerals in
the units, and these variations seem to be gradational. The data
are consistent with the interpretation that the samples
represent a comagmatic suite. Taken as a group, the samples
range more or less continuously from mafic to felsic, but most
are intermediate (52 to 66% Si0O,). Most major element oxides
display linear trends on silica variation diagrams (Fig. 2);
TiO,, Al,O3, Fe,05t, MnO (not shown), MgO, CaO and P,0s
display good negative correlations with silica, whereas K,0
displays positive correlation with SiO,. The Na,O contents are
approximately constant at ca. 3% (Table 2). Overall, the
chemical variations within each pluton and among the plutons
as a group suggest a major role for crystal fractionation in
magma evolution. Plots of Rb versus Sr and Ba versus Sr (Fig.
5a, b) show patterns qualitatively consistent with fractionation
dominated by plagioclase and hornblende, with evidence for
K-feldspar and biotite removal in the granitic samples.
However, the presence of distinct mappable units, each with
internal variations and compositional overlaps with other
units, suggests that each unit may represent an individual
magma, generated from the same or similar source rocks by
different amounts partial melting and then subject to fractional
crystallization. In this sense, the separate plutonic and
volcanic units may be considered cogenetic but not directly
comagmatic. The probable exception to this interpretation may
be the Price Point volcanic rocks and the spatially associated
Murray Mountain Quartz Monzodiorite.

A variety of chemical parameters, as well as the
petrographic characteristics of the rocks, indicate that they are
calc-alkalic, such as trends on the AFM diagram (Fig. 6), on
which the more evolved composition of the Birch Plain
Granite compared to the other units is very clear. The tectonic
setting is clearly a volcanic arc (Fig. 7), and overall, the
compositions are typical of compositionally expanded calc-
alkaline I-type suites formed in association with continental-
margin subduction zones (e.g., Pitcher 1982, Brown er al.
1984), as also concluded by Dostal ef al. (1996).

RARE-EARTH ELEMENT DATA

Dostal et al. (1996) published REE data for six volcanic
samples from the Price Point Formation, two samples from the
Indian Brook Granodiorite, and two samples from the Kerrs
Brook Granite. We contribute previously unpublished analyses
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Fig. 5. Plots of (a) Rb against Sr and (b) Ba against Sr.

Approximate mineral fractionation vectors for plagioclase (pl),
homblende (hbl), biotite (bt), and potassium feldspar (kfs) are shown,
after Farrow and Barr (1992), as a qualitative indication of the effects
of removal of these minerals on magma evolution. Symbols are as in
Fig. 2.

for two additional samples from the Indian Brook Grano-
diorite (one each from the southeastern and northwestern
areas) and two samples from the Birch Plain Granite (Table 3).
The chondrite-normalized patterns for all samples are similar
in shape, showing light REE enrichment, a slight negative Eu
anomaly, and gently downward-sloping heavy REE (Fig. 8a,
b, ¢). The lower REE contents, especially light REE, in more
felsic samples may be due to their lower content of REE-
bearing accessory phases such as titanite, which may have
been removed by crystal fractionation.

Based on their samples, Dostal et al. (1996) suggested
that the volcanic rocks of the Price Point Formation may have
had a different source than the plutonic rocks because of the
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Fig. 6. Temary AFM diagram, with tholeiitic/calc-alkaline
dividing line from Irvine and Baragar (1971). Symbols are as in Fig.
2.
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Fig. 7. Rb against Y+Nb, with fields from Pearce et al. (1984).
Average analyses of units (with symbols as in Fig. 4) are shown; the
dashed field encloses most of the samples.

differences, for example, in heavy REE patterns. However,
most of the samples analyzed by Dostal et al. (1996) are
basaltic. The REE pattern for their most felsic sample (P-17;
63.33% SiO,) has a REE pattern very similar to that of the
Indian Brook Granodiorite (Fig. 8b). The data, although
admittedly limited, support the overall chemical similarity
among volcanic and plutonic units in the area.

Table 3. Rare-earth element data' (in ppm) from the Indian
Brook Granodiorite (IBG) and Birch Plain Granite (BPG).

IBG-NW  IBG-SE BPG BPG
SAMPLE K9-A28 IBG-1 K9-A18 AM84-028

La 27.57 31.26 16.31 27.52
Ce 62.54 69.18 36.18 58.66
Nd 24.85 30.87 11.94 22.00
Sm 4.13 6.15 2.15 421
Eu 1.54 1.44 0.65 0.99
Tb 0.47 0.71 0.33 0.50
Yb 1.74 2.49 1.20 1.85
Lu 0.28 0.36 0.19 0.28

'Analyes by Instrumental Neutron Activation at St. Mary's
University, Halifax, NS. Whole-rock analyses for samples are
in Table 1. Unit abbreviations as in Figure 2.

AMPHIBOLE COMPOSITIONS IN THE INDIAN BROOK
GRANODIORITE

Farrow and Barr (1992) reported that amphibole in
samples from the western part of the Indian Brook
Granodiorite contains higher Al,O; than amphibole in samples
from the eastern part. They interpreted this difference to
indicate that the western part represents deeper levels of
crystallization, based on the hornblende geobarometer
(Hammarstrom and Zen 1986; Hollister et al. 1987; Johnson
and Rutherford 1989; Schmidt 1992). To further investigate
this difference, additional analyses were done on amphibole in
some of the samples studied by Farrow and Barr (1992), and
analyses were also obtained of amphibole from two additional
samples. Representative analyses from the 11 samples are
presented in Table 4.

Most of the amphiboles are classified as
magnesiohornblende (Fig. 9). Although compositions vary
within each sample, hornblende in samples from both the
northwestern and southwestern parts of the pluton tends to
have lower Mg/Mg+Fe ratio and tetrahedral Si content
compared to hornblende in samples from the northeastern and
southeastern parts (Fig. 9), as well as higher Al content (Table
4). The differences in hornblende composition are reflected in
colour differences in thin section. Hornblende in samples from
the western part of the pluton is blue-green to pale yellow
whereas in samples from the eastern part, the hornblende lacks
blue-green colour and is pleochroic from green to yellow-
green.

The Indian Brook Granodiorite contains the appropriate
mineral assemblage (quartz + plagioclase + K-feldspar +
homblende + biotite + titanite + an oxide phase) for use of the
Al-in-hornblende geobarometer. Although the use of this
geobarometer has been controversial (e.g., Anderson 1997),
the rationale for its use has also been well documented (e.g.,
Leake and Said 1994; Ague and Brandon 1997). The higher Al
contents in hornblende in samples from the northwestern and
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< 0.5, criteria which apply to most of the analyzed amphiboles in the
Indian Brook Granodiorite. Classification diagram is after Leake et
al. (1997).
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Fig. 8. Chondrite-normalized REE diagrams for (a) volcanic rocks
of the Price Point Formation (data from Dostal et al. 1996), (b)
samples from the Indian Brook Granodiorite, with sample P-17
(66.33% Si0,) from the Price Point Formation shown for comparison
(data from Dostal er al. 1996, and Table 3), and (c) samples from the
Kerrs Brook Granite (data from Dostal et al. 1996) and Birch Plain
Granite (data from Table 3). Chondrite-normalizing values are from
Sun and McDonough (1989).

southwestern areas suggest higher pressures of crystallization
(Table 5). The calculated pressures are consistent with
crystallization of the western part of the Indian Brook
Granodiorite at mesozonal to catazonal depths, whereas the
eastern part crystallized at epizonal depths. This variation in
the level of emplacement is compatible with the variation in
the metamorphic grade in the area, because the western
margin of the Indian Brook Granodiorite contains abundant
gneissic xenoliths from the Barachois River Metamorphic
Suite, whereas the southeastern part is associated with low-
grade metavolcanic rocks of Price Point Formation (Raeside
and Barr 1990). The data are also consistent with
compositional variations in the Indian Brook Granodiorite,
which becomes more felsic toward the southeast.

CONCLUSIONS

The continental margin-volcanic arc setting for
magmatism in the Indian Brook area is consistent with the
abundance of Late Neoproterozoic arc-related plutons
elsewhere in the Bras d'Or terrane (Raeside and Barr 1990;
Farrow and Barr 1992; Justino and Barr 1994; Keppie et al.
1998). Units of similar age also occur in the Coastal belt of the
Mira terrane (Barr et al. 1996), and Dostal er al. (1996) linked
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56 GRECCO AND BARR

Table 5. Average amphibole data in samples from the
Indian Brook Granodiorite*.

n' Al TSP’ P’
(kbar)

Northwest

AM-84-7 5 1.52 6.57 422
CW-3704 3 1.43 6.68 3.80
RR-5503 4 1.24 6.99 2.89
AM-84-36A 7 1.29 6.88 3.13
AM-84-35 7 1.30 6.88 3.18
Southwest

AM-84-74 7 1.60 6.67 461
AM-84-75 4 1.39 6.81 3.61
Northeast

AM-84-22 4 1.17 6.92 2.56
AM-84-16 6 0.96 7.04 1.56
AM-84-86A 7 1.01 7.06 1.80
Southeast

IBG-1 11 1.05 6.98 1.99

" grouped by area as described in the text.

number of analyses used in the calculation.

average total aluminum content

average total silicon content

pressure calculated using formula of Schmidt (1992)

& WO -

these rocks in the same subduction zone. One problem with
this interpretation is that the Coastal belt is separated from the
Bras d'Or terrane by older belts of volcanic and plutonic rocks
(Stirling, East Bay Hills, and Coxheath Hills belts), which do
not show evidence for thermal or tectonic overprinting by ca.
575 - 555 Ma subduction (Barr er a/. 1990). Furthermore,
isotopic data suggest that the Mira terrane does not have the
same type of crust as that under the Bras d'Or terrane (Ayuso
et al. 1997; Barr et al. 1998). Hence, we suggest that linking
the volcanic and plutonic rocks of the Indian Brook area (and
other parts of the Bras d'Or terrane) with compositionally
different volcanic and plutonic rocks of the Coastal belt in the
Mira terrane on the basis of similar age is not a viable model.
No evidence has been documented to separate the units of
this study from those to the northwest by a major structural
break, as proposed by Lynch and Lafrance (1996) and Lynch
(1996). The previous interpretation (Farrow and Barr 1992)
that progressively higher crustal levels are exposed from
northwest to southeast across the southeastern Cape Breton
Highlands is supported by the present study but the change
appears gradual across the Indian Brook Granodiorite, and
does not take place at an inferred major thrust along its
western margin. The presence of xenoliths of diorite, tonalite,
and gneiss in the western part of the Indian Brook
Granodiorite further suggests that the contacts with adjacent
units to the northwest are intrusive. However, the western
margin of the Indian Brook Granodiorite is difficult to access
and not yet well mapped, and the nature of the Barachois

River Metamorphic Suite is not yet known. This area should
clearly be the target of future study.
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