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Petrology of the Mavillette Intrusion 
Digby County, Nova Scotia 

Lynn M. Calder and Sandra M. Barr 
Department of Geology, Acadia University, Wolfville, N.S. BOP 1X0 

The Mavillette Intrusion is a small gabbroic body located in Digby County, southwestern Nova 
Scotia. It is dyke-like in form, trending about 150°, with a strike length of at least 1250 m 
and a width of about 100 m. The igneous mineralogy includes oligoclase-andesine and augite, with 
accessory magnetite, ilmenite, and apatite, but the intrusion has undergone variably intense 
alteration/low-grade metamorphism and shearing, and secondary minerals are abundant. In chemical 
composition the intrusion is highly evolved but probably of continental tholeiitic affinity. It 
differs from other mafic igneous rocks of southern NoVa Scotia, but on the basis of geographic 
location, mineralogy, and chemistry is considered to be related to the volcanic rocks of the 
White Rock Formation in the Cape St. Mary's — Yarmouth area. This correlation implies a late 
Ordovician—early Silurian age for the intrusion. 

L'intrusion Mavillette est une petite masse gabbrolque situee dans le comte de Digby au sud-ouest 
de la Nouvelle-Ecosse. Elle adopte la forme d'un dyke d'une largeur d'environ 100 m et suit une 
direction d'azimut 150 sur. une longueur d'au moins 1250 m. La mineralogie ignee comprend des 
plagioclases (oligoclase-andesine) et de 1'augite, avec comme raineraux accessoires de la magne-
tite, de 1'ilmenite et de 1'apatite. Les mineraux secondaires sont tres abondants car 1'intrusion 
a subi les effets varies d'une alteration intense et d'un metamorphisme leger, accompagnes d'un 
cisaillement. La composition chimique de 1'intrusion est tres developpee mais reflete probable-
ment une affinite tholeiitique continentale. L'intrusion differe des autres roches ignees mafiques 
du sud de la Nouvelle-Ecosse, mais de par sa situation geographique, sa mineralogie et sa chimie, 
on la considSre reliee aux roches volcaniques de la formation White Rock qu'on retrouve dans la 
region de Cape St. Mary's - Yarmouth. Cette correlation donne & l'intrusion un age allant de 
l'Ordovicien tardif au debut du Silurien. 

[Traduit par le journal] 

INTRODUCTION 
The Mavillette Intrusion is a small 

gabbroic body located 2.5 km north of 
Mavillette in Digby County, Nova Scotia 
(Fig. 1). The known outcrop of the in-
trusion covers an area of approximately 
0.03 km2 within slates of the Cambro-
Ordovician Halifax Formation (Taylor 
1969). No detailed investigation of 
the Mavillette Intrusion had previously 
been undertaken, and its age, form, areal 
extent, and general petrology were poor-
ly documented. The purpose of this 
study is to describe these aspects of 
the intrusion, and to determine its 
magmatic affinity, the tectonic setting 
in which it was emplaced, and its pos-
sible relation to other mafic igneous 
occurrences in southern Nova Scotia. 

METHODS 
Field studies included a magnetic sur-

vey in the vicinity of known outcrops 
MARITIME SEDIMENTS A N D ATLANTIC G E O L O G Y 
18,29-40(1982) 

of the intrusion using a Barringer Pro-
ton Precession Magnetometer. Lines were 
oriented approximately north - south, 
with a spacing of about 20 m. An en-
largement (approximate scale 1:2100) of 
the colour aerial photograph (Maritime 
Resource Management Service Photo 78305-
9) covering the area was used as a base 
map. Outcrops in the survey area (Fig. 
2) were examined, and representative 
samples collected for petrographic stud-
ies and chemical analyses. 
Major element analyses were done by 

atomic absorption spectrometry except 
Na and K which were determined by flame 
photometry. The method is modified 
from Buckley and Cranston (1971) and is 
described by Calder (1981). Loss on 
ignition was determined as percentage 
weight lost during heating for one hour 
at 1000°C. P, Ni, Cr, Zr, and Y were 
done commercially at CLIM Laboratories, 
Technical University of Nova Scotia, 
by colorimetry (P) and quantitative 
emission spectrography (Ni, Cr, Zr, Y). 

0711-1150/82/01029-12S3.10/0 



30 CALDER AND BARR 

Fig. 1 - Geological sketch map of southern Nova Scotia showing the 
location of the Mavillette Intrusion and other mafic igneous rocks. 
Modified from Keppie (1979). 

MAVILLETTE INTRUSION (MI) 
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[PJ1 DEVONIAN GRANITOID ROCKS 
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NMB 

Cape 
St. Mary 

Yarmouth 

Ba was determined by X-ray fluroescence 
at Acadia University, and Nb and Rb by 
X-ray fluorescence at St. Mary's Uni-
versity. 

FIELD RELATIONS 
Outcrop in the area is generally poor. 

However, the gabbro has been well ex-

posed by quarrying in the central part 
of the study area (Fig. 2). The rocks 
are used primarily for construction of 
breakwaters. Contacts of the intrusion 
with its country rocks are not exposed, 
but the finer grained outcrop at locality 
18 (Fig. 2) is probably a chilled mar-
gin. A nearby small outcrop of slate 
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Fig. 2 - Magnetic contours over the Mavillette Intrusion. 
Survey lines are oriented north-south, spacing approxi-
mately 20 m. Base map and outcrops are taken from enlarge-
ment of aerial photograph 78305-9 (Maritime Resource Man-
agement Service). 

at locality 20 does not display evidence 
of contact metamorphism. 

The ground magnetic survey over the 
intrusion revealed a strong magnetic 
anomaly pattern about 100 m in width 
trending approximately 150° (Fig. 2). 
The intrusion is characterized by ir-

regular anomalies and closed contours 
typical of mafic igneous rocks. As the 
regional trend within the Halifax For-
mation in the area is north-northeast 
(Taylor 1969), the intrusion is strongly 
discordant and hence dyke-like in form. 
It apparently continues farther north-
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west and southeast outside the survey 
area. In fact, similar gabbro was en-
countered during drilling of a water 
well 850 m northwest of the area (R.H. 
MacNeill, pers. comm. 1981), giving a 
minimum strike length of 1250 m. How-
ever, the intrusion is not apparent on 
the aeromagnetic map of the area (Depart-
ment of Mines and Technical Surveys, 
1956) with an east-west flight line 
spacing less than 1 km, so it is unlikely 
that the dyke extends more than a few 
kilometres along strike, unless its 
magnetic signature is too weak to be 
detected by an aeromagnetic survey. The 
latter is probably not the case, as the 
Shelburne dyke gave a ground magnetic 
response only approximately twice that 
of the Mavillette Intrusion (Lawrence 
1966) and yet shows a very prominent 
linear anomaly on aeromagnetic maps of 
the same series referred to above. 

The cause of the large anomalies cut-
ting across the dyke in the southeastern 
part of the survey area is not clear 
(Fig. 2). However, minor shear zones 
typically trending northeast-southwest 
to east-west are common.within the ex-
posed part of the intrusion, and hence 
one or more major offsets may be the 
cause of these anomalies. 

PETROGRAPHY 
Most of the intrusion is composed of 

medium-grained gabbro, buff to brown on 
weathered surfaces and dark green or 
grey on fresh surfaces. It consists pre-
dominantly of plagioclase (oligoclase-
andesine), augite, and their alteration 
products (albite, sericite, chlorite, 
actinolite, and minor carbonate, epi-
dote, and hematite). Opaque minerals 
(predominantly ilmenite altered to leuco-
xene, and magnetite, with minor pyrite 
and pyrrhotite) comprise 2-5% of the 
rock and apatite 2-6%. Interstitial 
quartz and albite, probably secondary, 
are recognizable in some samples. The 
degree of alteration varies over the 
intrusion, and from the nature of the 
mineralogy it is difficult to assess 
whether it is due to hydrothermal alter-
ation, low-grade regional metamorphism, 
or both. 

Microbe analyses of plagioclase, au-
gite, and opaques from a typical sample 
are presented in Table 1 (Sample 1). 
The augite is zoned, with cores enriched 
in Ti, Al, Mg and depleted in Fe and Mn 
relative to rims. 
Medium-grained subophitic to ophitic 

textures are typical of the gabbro, ex-
cept in the sample from near the pre-
sumed margin (locality 18) which is 
fine-grained and intergranular in tex-
ture. In some areas, the gabbro is very 
coarse-grained and pegmatoid, and may 
contain large primary amphibole crys-
tals. Such zones are gradational into 
normal gabbro and presumably represent 
more fluid-rich areas of the magma. 

Evidence of brittle deformation in 
the intrusion is the abundance of frac-
tured grains and deformed twin lamellae 
in most samples. Samples from actual 
shear zones (e.g. localities 4, 13) are 
more leucocratic than typical gabbro. 
In thin section, these samples display 
cataclastic textures and intense alter-
ation. Fine-grained interstitial potas-
sium feldspar (revealed by staining fol-
lowing the method of Hutchison 1974, p. 
16) is abundant in these samples. This 
mineral, as well as the more leucocratic 
character of the rock (also reflected 
in its chemical composition, as dis-
cussed in the next section) are prob-
ably secondary, the result of hydro-
thermal alteration. 

In the vicinity of localities 8 and 9 
(Fig. 2), the rock is very leucocratic, 
and consists of albitic plagioclase 
(Table 1, Sample 8) rimmed by potassium 
feldspar. Mafic minerals are virtually 
absent, except for very minor chlorite 
and hematite. This rock may represent 
a more differentiated phase of the 
magma, but is more likely the result of 
alteration, as discussed in the follow-
ing section. 

GEOCHEMISTRY 
Chemical analyses of 18 samples from 

the Mavillette Intrusion are presented 
in Table 2. The obvious mineralogical 
alteration observed to some extent in 
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TABLE la - MICROPROBE ANALYSES OF FELDSPARS 

Sample 1 Sample 8 
Interstital 

Plagioclase i cores Albite Plagioclase 
Si02 58.97 56. ,22 66.92 67.18 67.88 67.28 
A1203 24.40 26. ,55 19.43 19.30 19.53 19.37 
CaO 6.73 9. ,13 0.28 0.38 0.17 0.14 
Na20 7.00 6. .29 11.22 11.30 11.89 11.17 
K20 0.79 0. ,50 0.10 0.07 0.15 0.45 
Total 97.89 95, .69 97.95 98.23 99.62 98.41 

Si 10.74 10. .25 11.93 11.95 11.92 13.06 
A1 5.26 5, ,70 4.09 4.00 4.05 2.95 
Ca 1.31 1. ,79 0.05 0.08 0.03 0.02 
Na . 2.47 2. ,21 3.88 3.89 4.05 3.80 
K 0.18 0. ,11 0.02 0.01 0.04 0.08 
0 32.00 32. 00 32.00 32.00 32.00 32.00 

Or 4.4 2.7 O.S 0.4 1.0 2.7 
Ab 62.4 53.8 98.1 97.8 98.2 96.7 
An 33.2 43.5 1.4 1.8 0.8 0.6 

TABLE lb - MICROPROBE ANALYSES OF 
Pyroxene 

Cores 
Si02 50.55 50.72 50.67 
Ti02 1.30 1.46 1.18 
A1203 2.48 2.57 2.15 
FeO 9.80 9.89 11.04 
MgO 14.00 13.52 13.17 
CaO 20.57 21.20 20.60 
Na20 0.32 0.28 0.33 
MnO 0.20 0.19 0.20 
Cr205 0.15. 0.17 0.00 
Total 99.37 100.00 99.34 

Si 1.90 1.90 1.92 
Ti 0.04 0.04 0.03 
A1 0.11 0.17 0.10 
Fe 0.31 0.31 0.35 
Mg 0.79 0.75 0.75 
Ca 0.83 0.85 0.84 
Na 0.02 0.02 0.02 
Mn 0.007 0.007 0.007 
Cr 0.004 0.005 0.00' 
0 6.00 6.00 6.00 

Ca 43.2 44.4 43.3 
Fe 16.0 16.2 18.2 
Mg 40.8 39.4 38.5 

all samples indicates that the chemistry 
may also have been modified. Although 
loss on ignition values are generally 
quite low, they are highest in samples 
with the most secondary chlorite and 
amphibolew 

The gabbroic samples range in SiC>2 
content from about 45% to 51% whereas 
the more leucocratic samples (4,8,9,13) 
contain higher Si02, ranging up to 63% 

PYROXENES AND OPAQUES, SAMPLE 1 
Ilmenite 

Rims 
51.05 50, .91 - -

0.73 0, .92 49.08 48.14 
1.42 1. .75 - -

12.25 12. ,12 48.16 47.99 
12.25 12. .68 - -

20.55 20. .32 - -

0.42 0. .30 - -

0.32 0. ,38 2.28 2.47 
0.17 0. 06 - -

99.16 99. ,44 99.52 98.60 

1.95 1.94 _ _ 
0.02 0. 03 1.91 1.87 
0.06 0. 08 - -

0.39 0.39 2.08 2.08 
0.70 0. 72 - -

0.84 0. 83 - -

0.03 0. 02 - -

0.01 0.01 0.10 0.11 
0.006 0. 002 - -

6.00 6. 00 6.00 6.00 

43.6 43.3 Ti 46.7 46.2 
20.2 20.2 Fe 50.9 51.2 
36.2 37. 5 Mn 2.4 2.6 

(Table 2). Most elements show reason-
able correlation with SiC>2 (Fig. 3), 
except AI2O3, MnO, P2O5, Rb, Ni and Cr. 
The significance of this scatter in an 
unrelated group of elements is unclear, 
although variation in P2O5 is correlated 
with varying modal apatite content. The 
chemical features of the more leuco-
cratic samples (4,8,9,13) could have 
been the result of differentiation, but 
petrographic and field evidence already 
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Fig. 4 - P205-Zr diagram. Alkalic/tho-
leiitic dividing line is from Winchester 
and Floyd (1976). Symbols are as in Fig. 
3 except triangles are compositions of 
samples from the upper volcanic unit of 
the White Rock Formation from Sarkar 
(1978). 
described suggest that at least samples 
4 and 13 were originally typical gabbro 
which have subsequently been altered. 
Samples 8 and 9 are not so clearly the 
product of alteration, but they could 
represent the extreme result. 

In some respects, the Mavillette In-
trusion appears alkalic, as indicated 
by high Ti02, P2O5, total alkalies, Ba, 
Rb, and Ni/Cr (Fig. 3a, b, c; Fig. 4;i 
c.f. Pearce and Cann 1973; Floyd and 
Winchester 1975; Winchester 1976; de 
Albuquerque 1979). Many samples show 
normative nepheline (Table 2). However, 
other, probably more reliable, indica-
tors suggest that the intrusion is tho-
leiitic (Fig. 5). Although the samples 
are high in Ti02, their Y/Nb ratios are 
too high for alkalic rocks and place 
them in or near the continental tho-
leiite field (Fig. 5a). Similarly, 
although P2O5 is high, the ratio Zr/P205 
varies with approximately constant Nb/Y, 
a trend typical of tholeiitic rocks, and 
also places these samples in the con-
tinental tholeiite field (Fig. 5b). 
Hence, it appears that the Mavillette 

Intrusion may represent a highly frac-
tionated continental tholeiite magma. 
This is further supported by the high 
iron contents and low MgO/FeOT ratios 
in the samples. Such highly evolved 
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TABLE 2 - CHEMICAL ANALYSES AND CIPW NORMATIVE MINERALOGIES* 

1 2 3 4 5 1 6 7 1 S 9 10 11 12 13 14 IS 17 18 19 

Si02 45. 9 49.4 50. 9 55. 0 51 .1 44 .6 45 .5 63 .1 62.0 48 .1 46 .2 47 .5 47. ,4 50. 1 44. 9 46. 8 47.5 47.1 

Ti02 3. 6 2.9 2. 7 2. 5 2 .7 2 .9 4 .2 0 .7 0.7 3 .5 2 .8 3 .6 1 . 8 2. 7 2. 9 2. 8 3.1 2.9 

A I 2 O 3 13. 6 13.8 13. 3 15. 7 14 .2 15 .5 12 .1 17 .7 17.6 13 .0 16 .5 13 .7 14. ,2 13. 3 IS. ,5 16. 4 14.3 13.2 

Fe 20 3
T 16. 5 15.2 15. 6 11. 0 13 .5 15 .3 16 .2 3 .4 3.3 IS .9 14 .9 14 .7 12. .8 14. 0 16, .0 14. 5 16.0 15.8 

MnO 0 . 25 0.25 0 . 27 0 . 22 0 .25 0 .21 0 .23 0 .06 0.06 0 .23 0 .19 0 .25 0 . ,24 0 . 25 0 , .21 0 . 19 0.24 0.25 

MgO 4. 9 2.8 2. 9 1 . 6 3 .2 5 .8 5 .7 0 .4 0.4 4 .8 4 .7 3 .9 1 . ,8 2. 3 5, .8 4. 7 S.O 4.2 

CaO 9. 6 5.6 7. 3 6. 1 8 .6 8 .4 9 .7 0 .9 1.0 8 .7 9 .1 8 .8 2. .8 6. 2 9. .0 8. 7 7.2 8.8 

Na 20 3. 4 5.2 4. 2 5. 7 4 .8 3 .5 3 .8 7 .8 7.6 4 .6 3 .6 4 .3 4. ,5 4. 4 3. .0 3. 3 4.5 3.6 

K2O 1 . 2 1.3 2. 2 2. 2 1 .7 1 .0 1 .2 4 .3 4.3 1 .3 1 .1 1 .4 2. ,4 1 . 7 1 . 1 1 . 3 1.4 1.8 

P2O5 0 . 72 1.33 0 . 94 0 . 95 1 .16 0 .63 0 .78 0 .12 0.12 0 .70 0 .61 0 .80 0. .61 1 . 05 0 , .56 0 . 58 0.70 1.70 

LOI 1 . 3 2.3 I. 1 1 . 4 1 .3 2 .2 1 .4 1 .0 0.8 1 .0 1 .7 1 .3 1 .9 5. 4 2, .1 2. 3 1.7 1.3 

Total 101. 0 100.1 101. 4 102. 4 102 .5 100 .0 100 .8 99 . 5 97.2 101 .4 104 .4 100 . 3 100, .5 101. 4 101, .1 101. 6 101.6 100.7 

Q 0 . 0 0.0 0 . 0 1 . 5 0 .0 0 .0 0 .0 0 .0 0.0 0.0 0 .0 0 .0 U . .1 3. 8 0, .0 0. 0 0.0 0.0 

Or 7. 0 7.8 13. 0 13. 0 9 .7 6 . 3 7 .1 25 . 5 26.2 7 .6 6 .4 8 .4 14. .4 10. 2 6, .4 8. 0 8.4 11.0 

Ab 28. 8 45.9 36. 0 48. 0 40 .7 28 .2 28 .2 66 .9 65.3 33 .6 29 .7 34 .6 . 38, ,S 38. 8 25. .8 28. 1 34.8 30.7 

An 18. 9 10.6 11. 2 10. 9 12 .1 24 .2 12 .7 0 .8 1.2 11 .0 26 .0 14 .3 10, ,2 12. 5 26, .3 26. 7 15.2 14.8 

Ne 0 . 0 0.0 0 . 0 0 . 0 0 .0 1 .4 2 .5 0 .0 0.7 3.0 0 .6 1 .4 0, .0 0 . 0 0 .0 0 . 0 1.8 0.0 

Di 12. 2 3.4 6. 7 5. 6 10 .0 7 .6 18 .1 2 .4 2.2 14 .3 7 .5 13 .2 0 , .0 4. 5 7, .7 6. 6 7.7 8.1 

Hy 9. 4 14.0 19. 0 8. 3 8 .9 4 .5 6 .8 0 .0 0.0 8 .2 5 .4 7 .1 15 .3 16. 1 17 .8 10. 2 5.6 13.3 

To 4. 1 1.1 0 . 2 0 . 0 2 . 2 8 .1 4 .2 0 .0 0.0 3 .8 5 .9 2 .7 0 , .0 0 . 0 6 .9 4. 0 6.4 2.8 

Fa 3. 4 1.7 0 . 4 0 . 0 2 .5 6 .1 2 .0 0 .0 0.0 2 .7 5 .3 1 .8 0 .0 0 . 0 5 .8 3. 5 5.9 3.1 

Wo 0 . 0 0.0 0 . 0 0 . 0 0 .0 0 .0 0 .0 0 .1 0.1 0 .0 0 .0 0 .0 0, .0 0.0 0 .0 0 . .0 0.0 0.0 

Mt 7. s 6.6 6. 2 5. 8 6 .1 6 .6 8 .4 1 . 3 1.2 7 .3 6 .4 7 .6 4 .9 6. 4 6 .6 6. ,3 6.8 6.6 

1 1 7. 0 5.7 5. 2 4. 8 5 . 1 5 .6 8 . 1 1 .4 1.4 6 .7 5 .4 7 .1 3, .5 5. 4 S .6 S. .3 6.0 5.7 

Hm 0 . 0 0 . 0 0 . 0 0 . 0 0 .0 O .0 0 .0 1 .4 1.5 0 .0 0 .0 0 .0 0 .0 0 . 0 0 .0 0 . .0 0.0 0.0 

Ap 1 . 7 3.2 2. 0 2. 2 2 .7 1 .5 1 .8 0 . 3 0.3 1 .6 1 .4 1 .9 1 .5 2. 6 1 .3 1 . ,4 1.6 4.0 

C 0 . 0 0.0 0 . 0 0 . 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0, .7 0 . 0 0 , .0 0 . 0 0.0 0.0 

Ba n.d. n.d. n . d 1. n.d. 423 445 380 1292 1375 505 342 410 802 605 315 384 1955? 502 

Rb 31 35 42 33 32 23 21 36 31 23 17 23 41 29 27 30 26 36 

Nb 18 29 28 29 25 17 17 28 26 20 15 21 34 28 16 16 20 22 

Y 45 64 62 57 55 32 42 61 75 50 30 41 84 66 31 32 35 34 

Zr 200 340 310 380 245 135 200 430 590 220 115 220 520 406 120 130 190 230 

Ni 39 58 32 24 39 76 26 0 0 52 58 50 39 11 95 111 73 34 

Cr 30 16 32 IS 22 58 27 19 41 13 32 18 16 17 52 28 31 26 

•Calculated using Fe203 = l.S * H O 2 (Irvine and Bargar 1971) and excluding trace elements 

n.d. not determined 
LOI s loss on ignijion 
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tholeiites can display chemical char-
acteristics such as high P2O5 and Ti02 
more commonly associated with alkalic 
rocks, combined with low Ni and Cr (e.g. 
Skaergaard Intrusion;. Wager and Brown 
1968). 
Additional evidence for chemical af-

finities can be obtained from clino-
pyroxene compositions (Nisbet and Pearce 
1977). Unfortunately the discriminant 
function plot places the clinopyroxenes 
of the Mavillette Intrusion in very am-
biguous positions (Fig. 6). However, 
comparison of their compositions with 
average clinopyroxene compositions from 

indicates a continental tectonic set-
ting. Additional geochemical plots de-
vised more directly for this purpose 
also support this interpretation. The 
mafic samples from the Mavillette Intru-
sion plot in the continental field on 
the FeOT - MgO - AI2O3 diagram (Pearce 
et al. 1977) (Fig. 7a). The "immobile" 
elements, Ti, Zr, and Y, place most 
samples in the "within-plate" field 
(oceanic or continental) (Fig. 7b), 
although with increasing silica content 
the samples form a trend towards the Zr 
corner as a result of strong positive 
correlation between SiC>2 and Zr (Fig. 
3c). 

1.1 1 1.0 0.9 0.8 0.7 

B 

X ' 

1 c 

2.40 

2.50 

\ <=2 \ 
• 2.60 

• 2.70 Fig. 6 - Pyroxene analyses from the Ma-
villette Intrusion (Table lb) plotted 
on the discriminant diagram of Nisbet 
and Pearce (1977). A = within-plate 
alkalic basalts; B = volcanic arc ba-
salts; C = volcanic arc basalts + ocean 
floor basalts; D = ocean floor basalts 
+ within-plate tholeiitic basalts; E = 
within-plate basalts. 
various tectonic settings (Nisbet and 
Pearce 1977) reveals more overall simil-
arity to clinopyroxenes from within-
plate tholeiites than to those from 
alkalic basalt, especially in Ti02 and; 
Na20 contents, although alkalic basalt 
pyroxenes do show large deviations in 
these elements. 

Taken as a whole, the geochemistry 

COMPARISON WITH OTHER MAFIC IGNEOUS 
ROCKS IN SOUTHERN NOVA SCOTIA 

Both the Mesozoic Shelburne dyke 
(Papezik and Barr 1981) and North Moun-
tain basalt (Warkand Clarke 1980) (Fig. 
1) are also basically continental tho-
leiites, although with some oceanic 
characteristics, and the Mavillette In-
trusion could represent a highly evolved 
related magma. However, the degree and 
type of alteration/metamorphism in the 
Mavillette Intrusion makes this correla-
tion seem unlikely. 
Although the alteration is similar, 

the Mavillette Intrusion also differs 
from the lower Palaeozoic mafic sills of 
the Bear River, Nictaux-Torbrook, and 
Wolfville-Kentville areas of western 
Nova Scotia which are predominantly tho-
leiitic but oceanic rather than contin-
ental (Doyle 1979; Trapasso 1979; Barr 
et al. in preparation). It is distinctly; 
different from calc-alkalic mafic plu-
tonic rocks apparently associated with 
Devonian intrusive activity in southern 
Nova Scotia (de Albuquerque 1979). 

The Mavillette Intrusion seems most 
likely to be related to the volcanic 
rocks of the White Rock Formation which 
are probably late Ordovician — early 
Silurian in age (Keppie and Dostal 1980). 
These volcanic rocks occur in geographic 
proximity to the Mavillette Intrusion 
(Fig. 1), and show similar histories of 
alteration/metamorphism and deformation. 
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FeOT T i /100 

MgO 

w 

Al?0 2U3 

C > 

Zr Yx3 

Fig. 7 - (a) Fe0T-Mg0-Al203 diagram. Field boundaries from Pearce et al. (1977). 
Field A = orogenic; B = ocean floor and ridge; C = ocean island; D = continental; 
E = spreading centre island. Symbols as in Fig. 3. (b) Ti/100-ZrrYx3 diagram. 
Field boundaries from Pearce and Cann (1973). Field A = low-potassium tholeiites; 
B = ocean floor basalts, low-potassium tholeiites, and calc-alkalic basalts; C = 
calc-alkalic basalts; D = within-plate basalts (oceanic island or continental). 
Symbols as in Fig. 3. Non-mafic rocks are plotted only for comparison. 

They include both tholeiitic and alkalic 
rocks, apparently formed in a "within-
plate" continental setting (Keppie and 
Dostal 1980; Sarkar 1978). The chemical 
similarity between the Mavillette Intru-
sion and the upper volcanic unit of the 
White Rock Formation is particularly 
strong, including high Fe2C>3 , TiC^, and 
P205 (e.g. Fig. 4). However, Nb/Y ratios 
are higher in the White Rock volcanics 
and show a typically alkalic trend (Fig. 
5b) . 

CONCLUSIONS 
The highly evolved, probably tholei-

itic, chemistry of the Mavillette Intru-
sion is apparently unique in southern 
Nova Scotia. On the basis of its loca-
tion and mineralogical and chemical fea-
tures, the Mavillette Intrusion was 
probably emplaced as part of the same 
igneous episode as the White Rock vol-
canic suite in the late Ordovician or 
early Silurian. 
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