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Article abstract

Rb-Sr i sot op I ¢ data is presented for three suites of IpAeous rocks: the Fourchu
Group; volcanic rocks from Ingonlsh Island; and the Gulch Brook pluton.
Results froi the Late Precambrlan metavolcanic rocks of the Fourchu Group
show considerable scatter due to varying degrees of resetting of the Rb-Sr
system. Seven of the elp/t sables yield an age of 407 + 46 Ma which is be Ileved
to reflect the effects of the Acadian Orogeny in this area. A two-point
whole-rock Isochron from the two freshest samples yield a c. 640 Ma age which
could approximate the extrusive age. The redistribution of strontlui and
rubldlui Isotopes suggests that the Initial ASr/Ar ratios In the range 0.703-0.705
should be viewed with caution.

A Hhole-rock Rb-Sr isochron for volcanic rocks froe Ingonlsh Island yield an
age 0f 412 + 15 Ma, Interpreted to closely date the tlie of extrusion and
crystallization. An Initial ASr/ASr ratio of 0.706 suggests the lower crust as one
possible source region.

The 413 + 10 Ma Rb-Sr whole-rock Isochron obtained froi samples of the
weakly foliated Gulch Brook pluton In northern Cape Breton Island probably
represents the age of crystallization. Micas, vtilch define the weak foliation In
the pluton, have previously yielded a Rb-Sr mineral Isochron of 320 Ma or
Individually calculated ages of 363 Ma for muscovlte and 350 Ma for blotite
(Cormier, 1980; written con. 1984) and are believed to represent resetting by a
later therial event during the Late Devonian-Early Carboniferous. The Initial
ASr/Ar ratio of 0.7045 + 0.0004 suggests a lower crustal source for the magma,
possibly with a mantle component as wall. The similarity of the ages and Initial
AST/BASr ratios of the Ingonlsh Island volcanic rocks and the Gulch Brook
Pluton suggest that they nay be volcanlc/subvolcanlc equivalents of one
another.
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Rb-Sr Isotopic Data from Three Sultes of Igheous Rocks,
Cape Breton Island, Nova Scotia

J. Duncan Kepple, Department of Mines and Energy, P.O. Box 1087
Halifax, Nova Scotia B3J 2X1
A.N. Halllday, Scottish Universities Research and Reactor Centre
East Kilbrilde, Glasgow, Scotland, G75 OQU

Rb-Sr isotopic data is presented for three suites of ignsous rocks: the Fourchu Group; volcanic rocks
from Ingonish istand; and the Guich Brook pluton. Results from the Late Precambrian mestavolcanic
rocks of the Fourchu Group show consliderable scatter dus to varying degrees of resetting of the Rb-Sr
system. Seven of the elght samples yleld an age of 407 = 46 Ma which Is belleved to reflect ths
effects of the Acadian Orogeny in this area. A two-point whole-rock isochron from the two freshest
samples yleld a ¢. 640 Ma age which could approximate the extrusive age. The redistribution of
strontium and rubidiun isotopes suggests that the initial 87sr/%8r ratios in the range 0.703-0.705
should be viewed with caution.

A whole-rock Rb-Sr isochron for volcanic rocks from Ingonish Island yield an age of 412 £ 15 Ma,
interpreted to closely date the time of extrusion and crystallization. An initial 87Sr/868r ratio of
0.706 suggests the lower crust as ons possible source region.

The 413 + 10 Ma Rb-Sr whole-rock isochron obtained from samples of the weakly foliated Guich Brook
pluton in northern Cape Breton Island probably represents the age of crystallization. Micas, which
define the weak foliation in the pluton, have previously yielded a Rb-Sr mineral isochron of 320 Ma
or individually calculated ages of 363 Ma for muscovite and 350 Ma for blotite (Cormier, 1980; written
comm. 1984) and are believed to represent resetting by a later thermal event during the Late Devonian-
Early Carboniferous. The Initial 87sr/®8sr ratio of 0.7045 + 0.0004 suggests a lower crustal source
for the magma, possibly with a mantle component as well. The similarity of the ages and Initial
875r/%8sr ratlos of the Ingonish Island voicanic rocks and the Guich Brook Piuton suggest that they
may bs volcanic/subvolcanic equivalents of one another.

On présente les signatures isotopiques Rb-Sr de trols séries de roches ignées: - le groupe de Fourchu,
des volcanites de |’tle d’Ingonish et le pluton de Guich Brook. L‘analyse des métavolcanites
tardiprécambriennes du groupe de Fourchu montre une trés grande dispersion des valeurs Imputable au
réajustement A divers degrés du systéme Rb-Sr. Sept des huit échantillons ont donné un age de 407 +
46 Ma qui semble traduire fes effets de I‘orogénie acadienne dans ce secteur. Un Isochrone de roche
globale & deux points, provenant des deux échantillons les moins altérés, a prodult un &ge autour de
640 Ma qui pourrait approximer |‘age de I’épanchement. La redistribution des isotopes de strontium et
rubidium rend discutables les rapports 87sr/88sr initiaux aux environs de 0.703-0.705. '

Un isochrone Rb-Sr de roche globale pour les volcanites de 1°tle d’Ingonish a rendu un 4ge de 412+ 15
Ma qui correspondrait de trés prés au temps de [‘extrusion et [a cristallization. Le rapport
87sr/865r Initial de 0.706 évoque une gendse crustale profonds.

Des échantiilons provenant du pluton trés peu folié de Guich Brook, dans |°tle du Cap-Breton
septentrionale, ont produit un isochrone Rb-Sr de roche globale de 413 + 10 Ma qui date probablement
f‘4ge de sa cristallization. Une étude antérieure des micas (qui impriment au pluton sa faible
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163 KEPPIE AND HALL IDAY

follation) a déJa donné un Isochrone Rb-Sr de minéral de 320 Ma ou des 4ges calculés de fagon
Individuelie de 363 Ma pour {a muscovite et 350 Ma pour la biotite (Cormler,

1984).

1980; comm. écrite, ’

On pense y deviner un réajustement 1ié & un épisods thermique ultérieur tardidévonien ou

eocarbonifére. Le rapport 87sr/88sr initial de 0.7045 + 0.0004 suggére wne participation de la crodte

continentale

inférieure avec une possible contribution mantel{ique.

La similitude des &ges et des

rapports 875r/%Bsr Initiaux des volcanites de 1°tle d’ Ingonish alnsi que du pluton de Gulch Brook nous

invite & considérer leur consanguinité.

INTRODUCT ION

Fossiliferous pre-~Carboniferous
rocks In Cape Breton Island occur In
only a few Isolated areas In the
southern part. Thus, constraints on
the ages of rock unlts and events
affecting the rocks are absent in many
areas, and Isotopic dating provides the
only available means for determining
these ages. This paper presents Rb-Sr
isotopic data from three suites of
felsic volcanic rocks: the Fourchu
Group from southeastern Cape Breton
Island and voicanic rocks from the
Ingonish area; and a suite of granitoid
rocks from the Gulch Brook
microgranitic pluton in the Cape North
area (Fig. 1).

TECHNIQUES

Rb-Sr isotoplic analyses were
carried out at the Scottish
Universities Research and Reactor
Centre using standard techniques
described In detalil elsewhere (Halllday
et at., 1979, 1983). Sample powders
spiked with 87Rb- and Sr-enr Iched
isotopic tracers were dissolved using
hydrofluoric, nitric and hydrochloric
aclds and Rb and Sr separated using
conventional cation exchange resins.
Isotoplc analyses were performed on a
fully automated V.G. |Isomass 54E mass
spectrometer. 87sr/86gr
reported normalized to 88Sr/868r =
8.37521. The average 87Sr/868r for
NBS987 on this machine was 0.71027+1
20 mean, N=79) at the time of analysis.
Regression followed the method of York
(1969). The decay constant for 87gb
used is 1.42x10'11y‘1. The uncertalinty
in 87Rp/86sr |s estimated to be +1.0%
(20).

~calc-alkaline basalt,

ratios are.

FOURCHU GROUP

The Fourchu Group In southeastern
Cape Breton Island conslists mainly of
pyroclastic rocks with a few flows of
andesite and
rhyolite (Weeks, 1954; Keppie et al.,
1979). Several small mafic and felsic
intrusive bodles are Inferred to be
subvolicanic, and some dykes and sills
are Interpreted to have been feeders to
the volcanic plle. The rocks were
subsequent |y deformed and metamorphosed
to greenschist facies during the Late
Hadrynian-Cadomian Orogeny (Keppie,
1979; 1982), before being eroded and
unconformably overlaln by the Lower
Cambrlan Morrison River Formation and

.other rocks of Cambrian-Ordovician age.

Unconformable contacts are not known to
be exposed in Cape Breton Island,
however clasts of the Fourchu Group
were deformed and metamorphosed prior.
to their incorporation in the Cambrian
sediments (Keppie, 1982). The Fourchu
Group is cut by the Capelin Cove and
Loch Lomond granitoid piutons dated at

545 + 28 Ma and 548 + 18 Ma using the
whole-rock Rb-Sr 1sochron method
(Keppie and Smith, 1978, recalculated

from Cormier, 1972, using 1.42 x 10-11
y'1 decay constant for 87Rb);
Following the deposition of Cambrian-
Ordovician rocks, the area was
sub jected to gentle folding, of
probabie Acadian age, before being
intruded by granitoid plutons ylelding
whole-rock Rb-Sr Isochron ages of 384 *
10 Ma (Cormier, 1979), 357 + 11 Ma
(Cormier, 1980), and 368 *+ 30 Ma (Barr,
et al., 1984). :

Fairbairn et al. (1966) attempted
to date the Fourchu Group and obtalned
a whole-rock Rb-Sr isochron age of 504
* 24 Ma (recalculated by Keppie and
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Figure 1. Maps showing sampie locations (geology modified from Kepple, 1979).
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Smith, 1978) and an Initial 87sr/86sr
ratio of 0.705 + 0.001 for rhyolites
from both the type area and the East
Bay hills to the northwest. With the

base of the Cambrian placed at c¢. 570
Ma this age 1is clearly too young,
probably due to post-extrusion

remobilization of stront ium or
rubidium. In an attempt to minimlize
these secondary effects Iin the present
study, samples of a porphyry body were

inciuded with the least altered samples
of rhyolite. The porphyry is Inferred
to be subvolicanic because, although it
cuts the host volcanic rocks, they were
subsequently deformed and metamorphosed

together.

The rhyoiite samples were
collected from an area east of
Louisbourg (G13) and from Pt. Michaud

(F10) (Fig. 1a). They consist of
quartz and albitic plagioclase
phenocrysts set in a matrix of quartz,
feldspar, sericite, chlorite * epidote,
caicite, apatite and opaque minerals.
The quartz-feldspar porphyry samples
(Fi6) were collected from the south
side of Gabarus Bay (Fig. 1a) and

consist of quartz and oligoclase set in

a fine-grained matrix of quartz,
feldspar, sericite, chlorite, epidote
and opaque minerals. All of the

samples possess a weak foliation and
have been affected by greenschist
facies metamorphism.

Rb-Sr isotopic data for the eight
samples of the Fourchu Group are given

in Table 1. Repeat analyses of three
of the samples are also given and show
perfect agreement within analytical
uncertainties. on a convent ional
isochron diagram (Fig. 2) the data
display considerabile scatter,
suggesting subsolidus redistribution of :
Sr or Rb. The two least altered
samples, F16-6995 and F10-6995, can be

joined by a line corresponding to an
age of 636 + 10 Ma. Assuming they were

derived with the same initial 87sr/86sr
and have subsequently remained
undisturbed this represents the time of
volcanism. However, the latter
assumption is probabiy not justified.
The initial 87sr/88sr in this case Is

0.7031 = 1 (20). Seven of the eight
samples (that is, excluding F10-6995)
scatter about a best fit line

corresponding to an age of 407 * 46 Ma,
with an Initial 87sr/86sr of 0.7048 + 8
(20 scatter errors), the mean squared

welghted deviate (MSWD) vaiue beling
high (170).

Evaluation of these data in
relation to known geological events
suggests that the ¢. 640 Ma age could

" represent the extrusive age of the

Fourchu Group. However, the low
initiat 87sr/86sr ratio of 0.7031 * 1
(20 ) suggests a mantle origin. This
does not agree with the conclusion that
the felsic rocks result from anatexis
of crustai rocks, based upon the high
proportion of felsic rocks in the
Fourchu Group and the contents of
incompatible elements (Keppie et al.,

1978). It Is- probable that some
redistribution of the Rb-Sr has taken
piace during the resetting event.
Using the "subsystem" represented by

the 7 samples to construct the 407 Ma

"isochron", we can calculate a
875r/86sr ratio at 407 Ma weighted by
the Sr content of the sample as
0.70480, essentially identical to that

derived by regression of the "isochron"
data. If we assume that the 7 samples
are a valid representation of the
variation in__the reset system, this
system had a 87Sr/863r ratio of 0.70480
at 407 Ma and its present day bulk
87Rb/86sr can be calculated as 1.424.
If this subsystem had undergone only
internal redistribution of Sr then its
initial 87sr/88sr at the supposed time
of «crystallization (636 Ma) was the
very (unlikely) low figure of 0.7001.
There are three possible explanations:
the volcanics are much younger than
this; or the Sr in the system has been
exchanged with Sr from an external low’

87sr /80y reservoir; or the Rb/Sr
ratios have been increased In the
subsolidus significantly later than

initial crystallization.

Thus, the 640 Ma age should be
viewed with caution. The 407 * 46 Ma
age appears to record the resetting of
the Rb-Sr system during the Acadian
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Orogeny. This age spans the 400-420 Ma
age of the Acadian Orogeny determined
elsewhere in the Avalon Zone
Canadian Appalachlians (Keppie et al.,

1983) .

INGONISH ISLAND VOLCANIC ROCKS

in the

The Ingonish area of northern Cape
Breton lIsland is underiain by three
contrasting north-south trending belts
of rocks (Raeside et al., 1984).

A

western belt of high grade ortho- and
paragnelss |Is separated by a mylonite

zone from the Ingonish River
metasedimentary unit, composed of
polydeformed pelitic, semipelitic,
psammitic and calcareous

metasedimentary rocks, interbedded with
metavolcanic rocks, metamorphosed to
lower greenschist - upper amphibolite
facles and Intruded by quartz diorite.
The eastern belt consists almost
entirely of pliutonic rocks in which the

Table 1. Analytical and stat}stlcal data for the Fourchu Group

Sample
Number

F10-6999
G13-6995

F16-6996
repeat

F16-6995
F16-6994
F16-6998

F16-6996
repeat

F16-6995
repeat

Rb

(ppm)

70.
73.

. 60.
60.

- 48.

85

86.

. 82.
52.

69.
69.

32

17

14
14

53 .

.43

04

14
31

12
15

sr
“(ppm) (Welght)
78.55  0.8952
110.2 0.6640
219.1 0.2745
219.3 0.2742
215.9 0.2248
128.2 0.6662
121.3 0.7092
94.28  0.5530
94.15  0.5556
94.94  0.7281
94.87  0.7289

Rb/Sr

87Rb/86sr  87sr/86sr + 20y

(atomic) (atomic)
2.593 0.72088 + 6
1.923 0.71563 £ §
0.7942 0.70900 £ 2
0.7934 0.70898 + 3
0.6504 0.70899 + 3
1.929 - 0.71625 £ 2
2.054 0.71630 £ 3
1.601 0.71370 = 3
1.608 " 0.71374 £ 3
2.109 0.72225 + 4
2.112 0.72225 + 2

20M = 2 standard errors of the mean (5th digit after decimal point)

Sulite

Fourchu Group

ditto minus
F10-6995

F16-6996
F10-6996
G13-6995
F10-6998

F10~-6995-
F16-6995

©

(*Ago + 20 a.p.
{(s.e.) Ma

© (% 46)

486 + 4
(£ 113)°

407 £ 4

410+ 6

(£ 4)

N = number of samples .
*4 20 a.p. (s.e.) = Age £ 2 a priori (York's scatter error)
+SUMS = sum of the squares of the residuals (York, 1969)
XMSWD = mean squared weighted deviates (York, 1969)

636
(x 10)

,(873r/863,)lnltlal
+ 20 a.p. (s.e.) SUMSH MswpX

0.70382 + 7 5072 845
(+ 202)

0.70481 * 6 850 170
(+ 81)

0.70436 + 11 1.2 0.59
(+ 8)

0.70309 0 ©
(x 13)
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Figure 2. Rb-Sr whole rock isochrons for the Fourchu Group.

inferred sequence Is:
tonalite/orthogneiss, dioritic complex
(40Ar/39Ar age on hornblende = 560 Ma;
Barr et al., 1985),
Pluton, small iIntermediate plutons,
Cape Smoky Pluton (Rb-Sr whole-rock
Isochron = 447 + 37 Ma; Cormier, 1972;
1980), Cameron Brook Pluton (Rb-Sr
whole~-rock isochron = 445 + 16 Ma;
O'Belirne-Ryan et al,,
Warren Brook,
Point plutons (Rb-Sr whole-rock
isochron = 386 * 1 Ma; Cormler, written
communication, 1984). Given this
sequence of events, the ingonish River
metasedimentary unit is probably
Precambrian. Welbe (1972), Murray
(1977) and Kepplie (1979) correlated
part of this unit with the Precambrian
George River Group of southern Cape
Breton lIsland. Raeside et al. (1984)
and Barr et al., (1985) believed such a
correlation to be tenuous although they

gneissic

agree that they c¢ouid be facles
equivalents.
The volcanic rocks on Ingonish

Island have been correlated with those
In the Ingonish River metasedimentary
unit (Wiebe, 1972; Murray, 1977;
Raeside et al., 1984), however they are
relatively unmetamorphosed and mildly
deformed. The volcanic rocks of
Ingonish Island are unconformably
overlain by the Lower Carboniferous
Windsor Group. Most of the samples for
the present study were collected on
Ingonish Island with one sample from
Clyburn Brook (Fig. 1b). The samples
are rhyollites and daclites some of which

Ingonish River

1986) and the-
Black Brook and White

are porphyritic with plagioclase +
quartz phenocrysts set in a matrix of
quartz, feldspar, sericite, + chorite,
+ biotite, + calclite, + epidote and
opaque minerals. The sample from
Clyburn Brook possesses a distinct
foliatlion and was metamorphosed in the
greenschist facles.

Isotopic data for al! the samples
are given in Table 2. Data from the
Ingonish Island samples define a best
fit tine corresponding to an age of 412
+ 15 ma (20 scatter errors) (Fig. 3).
This age 1is Interpreted to closely
approximate the time of extrusion and
crystallization. This corresponds to a
Late Silurian to Early Devonian age
using the time scale of Palmer (1983).

The Initial 87sr/86sr ratio of 0.7059 +
0.0005 suggests a lower crustal source
for these felsic volcanic rocks. The

data from the Clyburn Brook sampie Is
also close to this Isochron (Table 2,
Fig. 3) and might be taken to confirm
Welbe’s (1972) correlation. However,
the field relations clted eartler,
together with the <deformed and
metamorphosed nature of the volcanic
rocks exposed Iin Clyburn Brook,
suggests that this latter sulite is
older. Clearly more geochronological
data are required to resolve this
probiem.

GULCH BROOK PLUTON

The Cape North area has been
mapped most recently by Macdonald and
Smith (1980) who showed that the
country rocks consist of two
conformable groups: medium to high-
grade paragneisses of the Cape North
Group (possible correlatives of the
Precambrian George River Group) and low

to medium-grade metavolcanic and
metasedimentary rocks of the Money
Point Group (Fig. 1¢). These rocks

were subjected to three main phases of
pervasive deformat ion which were
tentatively assigned to the Late
Hadrynian - Cadomian Orogeny (D1 and Djg)
and the - Acadian Qrogeny (D3).
Accompanying, regional, Barrovian-1ike
metamorphism reached its peak during
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Table 2. Analytical and statistical data for the Ingonish isiand
volcanic rocks 7
sample Rb sr Rb/Sr 87Rp/86sr  875r/86sr + 20y*
Number (ppm) (ppm) (Welght) (atomic) (atomlc)
K09-6047 83.06 58.08 1.430 4.148 0.73101 £ 4
K09-6037 82.73 38.07 2.173 6.309 0.74312 + 3
K09-6036 15.32 22.71 0.6746 1.954 0.71758 £ §
K09-6034 84.56 5§3.00 1.595 4.628 0.73295 t 3
K09-6026 95.11 75.36 1.262 .3.658 0.72733 * 3
K10-6994 94.26 170.8 0.5518 1.598 0.71528 = 3

*20M = 2 standard errors of the mean

For atl 6 samples

Age + 20 a priori (scatter error) Ma = 416 + 4 (12) Ma
(87sr/86sr) Initial + 20 a priorl (scatter error) = 0.70588 + 0.00015

(45)
SUMS = 36.6
MSWD = 9.15

Eor 5 samples (excluding K10-6994)

Age %+ 20 a priori (scatter error) Ma = 412 =+ § (15) Ma
87sr/86sr) Initial + 20 a prior! (scatter error) = 0.70610 + 23(74)

SUMS = 31.1
MSWD = 10.4
075 T —T— T T T T
/
K09-6037
0 2%+ |
e 09- 6034
o3 K09-6047 -1
o5, " K09-6026
“Sr I-\?“A
074 4
/" K09-6036 ’
%10 -6994
°ﬂ;<i::j/// _
0-7061
o 1 1 1 L

vl
-
~

1 2 3 4
- ”Rb/“Sr
Figure 3. Rb-Sr whole rock isochron for the Ingonish Island
volcanic rock.

the second phase of deformation. Two
microgranitic plutons which intruded
these metamorphic rocks at Cape North
and Gulch Brook were inferred by
Macdonaid and Smith (1980) to be late-
kinematic products of this
metamorphism. However, the Gulch Brook

microgranitic piuton, although
texturally and compositionally simllar
to the pluton at Cape North, Is
distinctly more homogeneous and less
strongly follated. The area was then
intruded by several post-tectonic,
unfollated granite plutons one of which
yielded a Rb-Sr whole rock isochron age
of 330 + 23 Ma (Cormier, 1980).

The Gulch Brook microgranitic
pluton Is typlcally composed of quartz,
mlcroclline, perthitlic orthoclase,
oligoclase, biotite and minor muscovlte
and myrmekite. The foliation Is
defined by aligned biotite.

Isotopic data for seven samples
from the Gulich Brook piuton are glven
In Table 3 and define a reasonably good
whole rock isochron with an age of 413
* 10 Ma (20 scatter errors) (Flg. 4).
The MSWD Is 23.3 and the initial
875r/86sr s 0.70446 * 0.00043. This
age again correlates with the 400-420
Ma age of the Acadian Orogeny (Keppie
et al., 1983). Thus, two
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Table 3.
Samplie
Number
NO1-1091
K16-0022

K16~1082

K16-1182

K16-1184

K10-1175
repeat

K16-1187

KEPPIE AND HALLIDAY

Analytical and statistical data for the Guich Brook

microgranitic pluton.

Rb

(ppm)

186.

193.

216.

187.

224,

149.
151.

112,

9

2

6

Sr
(ppm)

64.98

70.63

65.78

69.01

62.85

84.86
85.15

311.3

Rb/Sr 87pp/86sr  B7sr/88gr 1 24
(Welght) (atomic) (atomlc)
2.876 8.359 0.75365 t 3
2.735 7.949 0.75199 t 3
3.289 9.568 0.76166 + 2
2.718 7.897 0.75124 + 4
3.567 10.38 0.76544 + 4
1.764 5.116 0.73317 + 4
1.779 5.160 0.73326 + 4
0.3616 1.046 0.71065 + 4

*20M = 2 standard errors of the mean
Age + 20 a prior! (scatter error) Ma = 413 = 2 (10) Ma

7sr/86sr) Initlal + 20 a priori (scatter error) = 0.70446 + 9 (43)
SUMS = 117
MSWD = 23.3

.0.77 T T —T T

GULCHBROOK

0~7GF

s,

Sr 074

0-73F -

07 ;//,’x1s.a1sv

———0-7045
0-70 f S

K16-0022, % NO-1091

X
K16 -1182

] 2 4

6 8

8735 /85,

Figure 4. Rb-Sr whole rock Isochron for the Gulch Brook

pluton.

Interpretations of the

are suggested:

Isotopic data

(1) the microgranite is a
Precambr tan-Cambr ian
postulated by Macdonald and
(1980) but the Rb-Sr

Acadian Orogeny,

pluton

system
completely reset by the effects of the
which produced

Smith
was

late

as

follation in the microgranite;

(i) the age represents the
crystallization age and intrusion took
place during the Acadian Orogeny
producing the internal foliation.

The former is considered unlikely
because calculations assuming closed
system redistribution of Rb and Sr at
413 Ma show that it requires an
unrealistically low average 87Rp/86sr
of <1 for the pluton between (say) 600
Ma and 413 Ma, If its source region at
600 Ma had an 87sr/86sr of >0.702.

Two biotites and one muscovite
fraction from samples of the Gulch
Brook pluton yielded a mineral isochron
age of 320 Ma (COrmler 1980).
However, the Initial Sr/ éSr value
thus obtained Is unrealistically high
at ¢. 0.830. Another approach is to
calculate three separate mlica ages
assuming a reasonable initial 87gr /865y
ratio of 0.71 (Cormier, written
communication, 1984). When this s
done, the two biotites yield ages of
349 and 351 Ma whereas the muscovite
gives an age of 363 Ma. These
differences could be due to different

‘blocking temperatures for biotite and

the

muscovite. The larger difference
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between the whole rock Isochron age and
the mica ages could also be explained
by slow cooiing. However, the
widespread angular unconformity beneath
‘the Carbonliferous rocks throughout Cape
Breton Island indicates that uplift and
erosion close to the present erosion

level took place during the Devonian.
Thus, the Carboniferous mlica ages
suggest that a later thermal event
reset the Rb-Sr system at the scale of
individual minerals. This thermal
event may be associated with the

intrusion of the 330 * 23 Ma old pluton
cropping out just to the north of the
Guich Brook pluton (Fig. 1c). However,
this thermal event was not sufficiently
Intense to reset the whole rock Rb-Sr
system. The
0.7045 0.0004 Iindicates a |lower
crustal source for the magma although a
mantle component could also be
important.

CONCLUSIONS

The 407 + 46 Ma Rb-Sr whole rock
isochron age on deformed felsic
volcanic rocks from the Precambrian

Fourchu Group in Cape Breton Isiand is
far too young, apparently recording the
effects of resetting during the Acadian
Orogeny. This shows that, although the
Rb-Sr technique is unlikely to yield
extrusive ages In deformed felslic
volcanic rocks, it gives usefuil results

when resetting of the Rb-Sr system s
almost compliete. Isotoplc data for the
weakly foliated Gulch Brook pluton

suggests that it was intruded at 413 *
10 Ma, even though individual micas In

these rocks were reset during a Late
Devonian-Early Carboniferous thermal
event. In this case, the

redistribution of Rb and Sr during the
later event was limited to the scale of

individual minerals, whereas hand
specimens remained unaffected. The
similar age (412 * 15 Ma) of the

Ingonish Island volcanic rocks suggests

that they are extrusive equivalents of
the Guich Brook pluton. This is
supported by their identical (within
analytical errors) Initial 87Sr/BSSr

875r/86sr initlal ratlo of

ratios.
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