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ABSIRA T

The Lac-St-Jean anorthosite massif underlies 20,000
km2 of the "AllochtJronous Polycyclic Belt" of the Gren-
ville Province in Quebec. This heterogeneously deformed
massif was emplaced during a major extensional episode
that predated the Grenvillian Orogeny. In tle southwestern
part of the massif, an almost undeformed subcircular
layered complex about l0 km in diameter was identified
and subdivided into four major units. This complex, which
shows strong similarities with the anorthosite massifs of
the Nain and Churchill provinces, consists largely of vari-
able amounts of anorthosite and leucotroctolite interlayered
at a decimetric to decametric scale. The rocks consist
predominantly of large homogeneous cumulus plagioclase
(-An6ol and of six intercumulus minerals: reversely zoned
plagioclase (An5e-$), olivine (-Fo59), minor amounts of
orthopyroxene (-F;rq/), clinopyroxene (-Woapnaf,
Fe-Ti odde minerals and apatite. No significant cryptic
layering was observed from the bottom to the top of the
suite, possibly implyrng that only a small part of a huge
layered complex is orposed. The near-cotectic proportions
of plagioclase and olivine suggest that the intercumulus
material represents a trapped liquid composition that crys-
tallized isobarically. The magma and its entrained
plagioclase are thought to have originated at the crust-
mantle interface.

Keywords: Grenville Province, Lac St-Jean, anorthosite,
leucotroctolite, layering, mineralogy, plagioclase,
ofthopyroxene, clinopyroxene, olivine.

SovrvrernB

Le massif d'anorthosite du Lac-St-Jean (Qu€bec) occupe
une superficie de 20 @ kmz de la "Ceinture Polycyclique
Allochtone" de la province du Grenville. Ce massif, qui
est d6form6 de fagon h6t6rogbne, s'est mis en place durant
une p6riode d'extension crustale majeure qui a pr€cddd
I'orog6nie grenvillienne. Dans la partie sud-ouest du mas-
sif, un complexe stratiforme d'environ 10 km de diamltre
a &6 identifid et subdivise en quatre unit6s majeures. Ce
complexe, analogue i ceux des provinces de Nain et de
Churchill, contient essentiellement des roches anorthositi-
ques et leucotroctolitiques en bancs ddcimdtriques et d6ca-
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m6triques. Ces roches ont une min6ralogie simple: plagio-
clase cumulus en cristaux de grande taille (-An6e) et
min6raux intercumulus. Dans un ordre d'abondance
d€croissant, les min6raux intercumulus sont: plagioclase
inversement zon6 (An56-6), olivine (-Foeg)' orthopy-
roxbne (-Eq), clinopyroxbne (-Woa5Enlt), oxydes de
Fe-Ti et apatite. Aucun litage cryptique ne fut observe de
la base de la suite vers le sommet; ceci indique waisembla-
blement que nous sornmes en pr6sence d'une partie seule-
ment d'un vaste complexe stratiforme. La fraction pr6ci-
pitee entre les cristaux de plagioclase cumulus montre une
proportion quasi-cotectique d'olivine et de plagioclase. La
fraction intercumulus repr6senterait donc la composition
du liquide interstitiel, qut a cristallisd de fagon isobare. Le
magma initialement enrichi en cristaux de plagioclase 6mane
probablement de I'interface cro0te-manteau.

Mots-cl*: ptotirce du Grenville, Lac St-Jean' anorthosite,
leucotroctolite, litage, min6ralogie, plagioclase' orthopy-
roxine, clinopyroxbne, olivine.

INTRODUC"IION

The Lac-St-Jean anorthosite (LSJA) massif,
located in the Saguenay - Lac-St-Jean area of Que-
bec, covers an area of about 20,000 km2 (Fig. l). It
may be a large composite pluton, consisting of
several cogenetic and layered intrusive units of as yet
unknown dimensions; subsequent deformation and
subsolidus evolution have obscured many of its mag-
matic features. In common with many anorthosite
massifs of the Grenville Province, no mafic or ultra-
mafic units have been observed at the base of the
LSJA massif; the negative gravity anomaly over the
massif (Gravity Division Map, 1974) suggests that
no such rocks are present at depth.

The testonic setting of most anorthosite massifs
of the Grenville Province is still poorly understood,
and so is their time of emplacement. Similarities and
differences with the layered anorthosite of the
Churchill and Nain provinces are still incompletely
documented. However, the presence of widespread
post-Hudsonian amphibolite dyke-swarms in the
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nc. 1. Geotectonic subdivisions of the Grenville Province and location of the Saguenay - Lac-St-Jean area (SALSJ),

gneiss complex surrouuding the LSJA massif indi-
cate$ a major Pre-Grenvillian episode of crustal
extension, tentatively ascribed to the Elsonian (ca.
1450 Ma) intrusive episode (Woussen et al. 1981,
1986, Dimroth et al. l98l). The close association of
the LSJA massif with metamorphosed mafic dykes
suggests that both may be related to the same mag-
matic episode.

Except for some detailed mapping in regions
located more than 100 km to the northeast (Kehlen-
beck 1972.a, b, Hocq 1917), there is little informa-
tion available about the LSJA massif. The majority
of tle areas pertqining to this work have been
mapped only at a ssale of l:250,000 (Laurin &
Sharma 1975). However, mapping in the south-
western part of the massif, at a scale of 1:20,@0
(Nantel el a/. 1985), has revealed the presence of well-
preserved, largely undeformed segments of a rhyth-
mically layered sequence of anorthosite - leucotroc-
tolite rocks (Fig. 2).

The major lock-units in the St-Henri-de-Taillon
area, part of this undeformed segment, are described
briefly in this paper; as well, quantitative data on
the premetamorphic textural and chemical charac-
teristics of the magmatic mirlerals are given. This
information forms a basis for further studies in otler
parts of the LSJA, where the mineralogy and tex-

tures of the rocks have been significantly modified
by deformation and subsolidus reactions among
minslals. The information also provides clues to the
genesis of similar types of anorthosite massifs else-
where in the Grenville Province. Finally, the quan-
titative data presented here represent the first detailed
account of premetamorphic mineral textures and
compositions from the LSJA massif, often con-
sidered to be the largest in the world.

Grol,octc.lr SsrflNc

The LSJA is located in the "Allochthonous Poly-
cyclic Belt" of Rivers et al. (1989), which is equiva-
lent in part to tle "Core Zone" (Woussen el a/. 1986)
of the Grenville Province (Fig. l). The stratigraphic
column for the surrounding gneiss complex is
presented in Figure 3.

Schematically, the Precambrian rocks of the
Saguenay - Lac-St-Jean area may be described in
terms of ttrree major lithostructural units: i) a gneiss
complex comprising: a) complexly deformed and
migpatized quartzofeldspatlic peisses of unknown
age, b) rafts of Aphebian metasediments, c)
deformed late- to post-Hudsonian granites (ca. 1700
Ma), and d) deformed and segmented major
amphibolite dyke-swarms, which cut tle earlier rock-
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ftc. 2. Rock units of the southwestern part of the tac-St-Jean anorthosile massif. Analyzed samples are close to traverses
AA' and BB'. SHT: St-Heffi-de-Taiuon block; SGI St-G6d6on blocb SN: St-Nazaire block, SB: St-Bruno Block.
Tectonic blocks SN and SB consist of interlayered gneissic leuconorite and leucotroctolite.

units; ii) large anorthosite - mangerite (charnock-
ile) plutons that cut tle gneiss complex, and iii) rela-
tively smaller late- to post-Grenvillian hornblende
and biotite granite exhibiting a calc-alkaline differen-
tiation trend (Roy el al. 1986). During the Grenvil-
lian orogeny (1200-1000 Ma), the two older units
were variously remobilized.

Gsolocv oF TrrE SotmrwesrEnx PARI
OF THE LSJA MASST

Two major belts of ductile deformation are
observed in the southwestern palt of the LSJA mas-
sif. These belts, which strike east-west and
northeast-southwest, have dissected this part ofthe
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Frc.3. Relative chronological succession of the lithologies
in the gneiss complex west ofthe Lac-St-Jean anortho-
site massif (modified from Benoit & Valiquette 1971).

massif into four tectonic blocks, here referred to as
the St-Henri-de-Taillon, St-G6d€on, St-Nazaire, and
St-Bruno blocks @ig. 2).

The St-Henri-de-Taillon and the St-Nazaire
blocks, which are north of the Saguenay River, are
separated from the St-G6d€on - St-Bruno blocks by
a subvertical and approximately east-west belt of
gneissic anorthosite up to 1.5 km wide, in which are
mylonites locally up to 40 m in width. This belt of
high-strain rocks is broadly parallel to the Saguenay
River @g. 2).

A zone of intense deformation, about 0.5 km in
width and characterized by local subvertical north-
northeast ductile shears, separates the western blocks
from the St-Nazaire - St-Bruno blocks to the east
(Fig. 2). This tectonic zone marks a transition
between the relatively undeformed western blocks
and the more strongly deformed and recrystallized
eastern blocks. The eastern blocks, charasterized by
interlayered rocks where orthopyroxene and olivine
alternate as the dominant intercumulus phase, differ
mineralogically from the rocks of the St-Henri-de-
Taillon and St-G6d6on (western) blocks, where oli-
vine is tle only important postcumulus mineral (Fig.
2). However, as shown in Figure 2, gently dipping
layering in the western blocks (St-Henri-de-Taillon
- St-Gdddon regions) defines a subcircular domical
pattern about 10 km in diameter. This largely

undeformed complex consists of anorthosite and leu-
cotroctolite interlayered on the centimeter to the
decameter scale. Apart from local deformation, the
St-Henri-de-Taillon segment is probably the least
deformed of the southern part of the LSJA massif.
The St-G6d6on block has the same general traits, but
its mineralogy has been modified significantly at
several places by the emplacement of syn- and late-
tectonic granitic plutons (Fig. 2) and numerous peg-
matite dykes.

DESCRIPTIoN oF THE RocK UNITS
IN T}IE ST-HSNRI-OT-TAILLON BLOCK

The St-Henri-de-Taillon block is divided into four
units whose thicknesses range from about 5m to lm
m. The units are defined on the basis of texture,
plagioclase-olivine ratio and, to a lesser extent, the
degree of deformation (Fie. 2). The succession
shows, in almost pristine condition, some of the
structures and textures typical of stratiform com-
plexes of the upper crust, or of anorthosite massifs
of the Churchill and Nain provinces (e.g., the Harp
Lake complex: Emslie 1980).

Layering is omnipresent and generally consists of
layers that range in thickness from a few centimeters
to several meters. The repetition of light and dark
layers results largely from differing amounts QVo to
30Vo) of intercumulus olivine. As olivine, except
locally, is only a postcumulus phase, the rhythmic
succession corresponds to a modal layering (Irvine
1982). The contacts between the layers are sharp, but
lateral continuity of the layering does not persist for
more than a few meters or tens of meters. In some
cases, the Ierm lenses (of layered rocks) would be
more appropriate to describe the structure. Similar
laterally discontinuous layers were observed in the
Harp Lake cqmplex of the Churchill Province
@mslie 1980) and locally in the Stillwater complex
McCallum et al. 1980). Planar lamination (Jackson
1967) is common and results from the orientation
of (010) faces of platy plagioclase crystals parallel
to modal layering. Where the rocks are deformed,
shearing is parallel to the igneous lamination, and
the mafic minerals are stretched along the planes of
shearing or flattening.

In some layers, 50 sm to 5 m thick, the intercumu-
lus material is segregated into small leucotroctolitic
or troctolitic ovoid pockets 5 to 15 cm in diameter.
Locally, the quantity of ovoid pockets increases;
where they coalesce, they grve a patchy appeffance
to the rock gurface. These ovoid pockets, which are
common in anorthosite massifs, are either
(euco)troctrolitic or [euco)noritic in composition.
They have been interpreted eitler as features of late
crystallization (de Waard & Romey 1969, Maquil &
Duchesne 1984) or as mafic mobilizates (Michot &
Michot 1969).

Lato Granltes l-Porphyritic granites
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The various lithologies of the St-Henri-de-Taillon
segment share the following petrographic characteris-
tics: on an altered surface, the rocks are pale grey,
but where fresh they are black. Generally they are
plagioclase cumulates, and the plagioclase, depend-
ing on rock type, may vary in size from < I cm to
5G-70 cm across. The very coarse-grained plaeloclase
occurs in the anorthosite, whereas in the leucotroc-
tolite (trostolite), the plagioclase is generally smaller
(1 to 5 cm). Late crystallization of the ma.fic minerals
has produced a subophitic or ophitic texture and, less
commonly, oikocrysts. If classified acaelding to per-
centage of postcumulus material (Irvine 1982), the
rock types range from plagioclase adcumulates
(0-790) to plagioclase mesocumulxes Q-250/o).
Some plagioclase (-olivine) orthocumulates
(25-5090) also are observed, but they are not com-
mon. These percentages may be skewed because
adcumulus growth around the plagioclase cannot be
identified either with the microscope or the
microprobe.

The intercumulus minslalsgy of the rocks is
simple; where the content of mafic minerals is high

(> 1090), near-cotectic crystallization of intercumu-
lus phases is clearly evident. Six intercumulus
minerals are always present. In order of decreasing
abundance, these minerals (see Table I for details)
are: zoned plagioclase more calcic than the cumulus
plagioclase, olivine, orthopyroxene, clinopyroxene,
oxide Cli-rich magnetite with exsolved spinel and
ilmenite) and apatite. Traces of brown hornblende
and biotite appqu as spotty overgrowths on mafic
minerals. Al-rich orthopyroxene megacrysts (6-890
Al2O3) with plagioclase lamellae are locally
observed in all lithologies; these megacrysts cor-
respond to Emslie's (1975) type-l megacryst.

PSTROcRAPHY AND MINERALOGY

A set of I I samples has been selected to illustrate
a composite cross-sestion of the St-Henri-de-Taillon
segment (Fig. 2, traverses AA', BB'). Special care
was taken to select specimens without mesoscopic
lraces of deformation, and with minimal recrystal-
lization or alteration visible under the microscope.
The sample selection was made to reflect predefor-
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Ftc.4. Schematic repreentation of the texlure of the trapped gabbroic Iiquid between
cumulus plagioclase crystals (drawn from a thin section).
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mation characteristics of the rocks.
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The rock types investigated are leucotroctolite and
anorthosite, with plagioclase as tle only cumulus
phase. The texture of the intercumulus mineralogi-
cal assemblages (olivine gabbro) shows that the cor-
responding intercumulus liquid was closeto a cotectic
plagioclase-olivine curve (see Fig. 4). Composition-
ally, this trapped liquid strongly resembles the
leucotroctolitic-troctolitic ovoidal pockets previously
described. This is a clear indication that this texture
can be observed at various scales.

The compositions of the main minerals were deter-
mined at McGill University with an automated
Cameca microprobe. An accelerating potential of 15
kV and an emission current of 7 nA were standard
conditions. Data were corrected on-line for atomic
number, fluorescence and absorption effects accord-
ing to the ZAF procedure and referred to a suite of
synthetic and natural standards. In general, for
homogeneous unknown ming1als, 3 to 5 spot ana-
lyses (l-pm beam) were performed on a single grain
and averaged. At least 3 grains of the same mineral
were measured per sample. For plagioclase, which
locally is optically zoned, at least 5 spot analyses with
a 5-pm beam were performed from the center to rim
of the grains.

For the two traverses (Fig. 2), a plot of the aver-
age compositions verszrs their vertical stratigraphic
position showed no evidence of cryptic layering. Only
slight local chemical variations were registered in the
cumulus plagioclase and in the intercumulus
minerals.

Plagioclase

Three different types of plagioclase are evident
microscopically: cumulus plagioclase, intercumulus
plagioclase and recrystallized plagioclase. They show
sigdficant chemical differences (Table l, Figs. 5, O.

Plagioclase, the only cumulus mineral in the
samples, has not retained a tabular shape except
where in contact witl mafic minerals. Only rare
examples of normal zoning have been observed, but
lack of recognition of adcumulus growth prevented
distinction between primocrysts and postcumulus
overgrowth. Possibly the adcumulus rims were partly
or totally blurred by internal strain or by diffusion.
At the scale of a thin section the highly strained state
of some of the grains is indicated by warped, bent
or, in some cases, kinked crystals. Despite the
absence of observable adcumulus growth, sig[ificant
amounB of plagioclase may have been produced by

PLAGIOCLASE

MOLECULAR Z

Frc. 5. Ranges of composition of plagioclase in terms of An, Ab and Or, in samples from the St-Henri-de-Taillon sec-
tor of the LSJA.



such a procass, particularly in plagioclase-rich frac-
tions of the rocks.

A second generation of reversely zoned primary
plagioclase, which commonly occurs in the inter-
cumulus spac€s, is approximately 10 to 15 times
smaller in size than the l- to 3-cm cumulus crystals.
The pattern of zoning and smaller size of second-
generation plagioclase distinguish it from tle larger,
optically homogeneous cumulus plagioclase (Figs.
4,5,6).

Secondary plagioslase derived by recrystallization
of t}re primary phase is not common because sample
selection was strongly biased in favor of the least
recrystallized specimens. However, one slightly
deformed sample was retained aud analyzed for com-
parison. At the scale of a thin section, recrystalliza-
tion of the plagioclase began with the development
ofthin zones ofpolygonized grains at the border of
cumulus crystals; heterogeneous deformation locally
produced a mortar texture. Recrystalized plagioclase
is easily distinguished from the others by its small
size, its optical homogeneity, and triple-point con-
tacts among the grains.

The composition of cumulus plagoclase is nearly
constant from core to margin (e.9., An' to Aqr;
Fig. O. In each grain, the interval of values is within
the range of analytical uncertainty and presumably
representative of the original primocryst composi-
tion. The An content increases slightly (to An") in
a zone l@ to 150 pm in width, where the cumulus
plagioclase is in contact with intercumulus
plagioclase which, as described below, has a more
calcic rim.

t02l

The core of the intercumulus plagioclase has an
average composition between An59 to An r, which
is not significantly higher than that of the cumulus
crystals. The grains are reversely zoned; the outer
shell, which accounts for approximately half of the
volume, shows a sharp increase of l0 to 30 mole 9o
compared to the relatively homogeneous core @igs.
4,5,O. The difference in chemical composition
between cumulus and intercumulus plagioclasg of
three representative srystals from different strati-
graphic levels is presented in Figures 5 and 6.

The recrystallized (i.e., granoblastic) plagioclase
has a lower An content (Anso-sJ than the
undeformed plagioclase (Anoo-zd. As only one
deformed sample was analyzed (Fig. 5), it is not
definite that the drop in An content represents a thin-
section, mesoscopic or regional-scale phenomenon.

Olivine

Olivine is the second most abundant mineral. As
an intercumulus phase, the olivine (-Fo56) is locally
surrounded by generally unrecrystallized, nonradial
partial rims (0.1 to 0.3 mm in width) of ortlopyrox-
ene, clinopyroxene, or both. There is no evidence of
subsolidus reaction between olivine and plagioclase.
Results of the microprobe analysis of coexisting
intercumulus olivine and two pyroxenes axepresented
in Table l.

Another texture commonly noted is tle local
development of a thin partial (or, rarely, complete)
corona (50 to 100 pm in widtQ that consists of an
inner shell of radial crystals of orthopyroxene and

THE LAC.ST-JEAN ANORTHOSITE

Ftc. 6. Schematic plot showing the chemical {ifferences between intercumulus
plagioclase and cumulus plagoclase in three crystals (scale is approximate).
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Mg

Mg

Frc.7. Plot of pyroxene pairs and of olivine from the st-Henri-de-Taillon (trianele) and Harp Lake (star) complexes'
Bj-Sg: trend in the Bjerkrem-Soendal lopolith (Duchesne 1972).

an outer shell of radial lath of pale green gedrite
(NS"6eCto d€*+ t.oMg3.*[rdrsrTiss[Alr.oJ(Sk6Alr.s)
o22(oHr.

Pyroxenes

Orthopyroxene and clinopyroxene tue less abun-
dant than olivine, and commonly form a partial rim
around it (Fig. 4). In a few samples, tlre pyl'oxenes
are intergrown with plagioclase crystals in a
subophitic texture. However, the presence of
orthopyroxene arcjund olivine may locally indicate
a peritectic reaction with the intercumulus liquid.
Micrometer-size exsolution lamellae in the
clinopyroxene illustrate the retention of the magmatic
rexrure (Jaffe et al. 1975).

The compositions of the pairs clinopyroxene
(-Woa5-En r) - orthopyroxene (-Eq) that sur-
round the olivine crystals are plotted (Fig. 7) in the
pyroxene quadrilateral. These points do not plot on
the crystallization trend for the "Grenville anortho-
sites and related rocks", as defined by Bohlen &
Essene (1978), because the pyroxenes are not cor-
rected for the effects of exsolution; they best fit a
wider solvus (Fig. 7) approximately defined by the
pyroxenes of the undeformed Harp Lake complex

of the Nain Province and the Bjerkrem-Sogndal
lopolith of the Dalslandian Province of Norway
(Duchesne 1972, Emslie 1980).

Temperatures calculated using 19 pairs of pyrox-
enes yreld an average of 882 t 37oC (Wood & Banno
1973) and 857o l'49oc (wells 1977). These temper-
atures are intermediate between metamorphic and
magmatic conditions, taking into account that the
accuracy of these geothermometers is approximately
t70oc within the calibrated range. Lindsley's
geothermometer (Lindsley 1983, Lindsley & Ander-
sen 1983) could not be applied because the percen-
tage of cations other than Fe, Mg and Ca in our com-
positions exceeds the normal values for a projection
in the pyroxene quadrilateral.

DISCUSSION

The St-Henri-de-Taillon segment of the LSJA
massif has a transect, 10 km in length, of nearly
undeformed anorthositic-leucotroctolitic layered
rocks. As indicated by the structures and textures of
the rocks, the plagioclase-rich composition ofthese
rocks resulted from concentration by mechanical and
chemical processes. Therefore, the volume of magrna
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from which these minerals were derived must have
been very large. Direct and indirect evidence tends
to single out a basaltic magma as the main source
for the genesis of anorthosite massifs (see the reviews
by Emslie 1978, 1985, Morse 1982, Duchesne 1984).
In the Lac-St-Jean area, the only field evidence of
abundant mantle-derived magma is provided by the
metabasaltic-metadioritic dykes (amphibolite II
dykes; Woussen et al. 1981, 1980. These dykes
intruded the gneiss complex, predate the emplace-
ment of the LSJA massif, and have a large regional
extent. The dykes, which characterize the central and
northeastern Core Zone of the Grenville Province,
clearly indicate a post-Hudsonian and pre-
Grenyillian extensional event (Woussen et al. 1981,
1986, Dimroth et al. 1981, Owen 1982). Theregional
abundance and composition of the amphibolite II
dyke-swarms are considered to be evidence that the
dykes possibly had the same magmatic source as that
from which the LSJA massif was derived. If this
hypothesis is correct, the problem of how to enrich
basaltic magmas sufficiently strongly in aluminum
in order to extract the proper amount of plagioclase
to form "massif anorthosites" still remains @mslie
1978, 1985, Morse 1982).

Our detailed analysis of the petrography and
mineralogy of the rocks of the St-Henri-de-Taillon
area addresses four types of problems related to this
layered sequence.

High An conlent of plagioclase

The plagioclase in anorthosite massifs of the Gren-
ville Province has been reported to range in compo-
sition from Anr to An6 (Anderson & Morin 1969),
but Morse (1972)has reported values from An40 to
An80 in the Nain massif. Therefore, we agree with
Romey (1968) that the distinction between layered
anorthosite massifs, particularly those of the Gren-
ville Province, and the stratiform complexes of the
upper crust (e.9., Skaergaard) based on An content
of plagioclase is tenuous. Probably a gradation in
conditions of formation exists between these two
types of intrusive bodies.

Constancy of plagioclase compositions
ond large volume of cumulus plagioclase

Basaltic magma ponded at the crust-mantle inter-
face precipitated ma"fic phases, and became progres-
sively enriched in plagioclase components @mslie
1978, 1985). Because of a cotectic shift toward
plagioclase at increased pres$ues, the magma, upon
rising into the crust, was in the plagioclase field until
the olivine-plagioclase cotectic was reached at lower
pressrue. Because of isothermal growth of the
phenocrysts during the rise of the magma, this
mechanism may explain the large size of the

plagioclase crystals and their near-constant compo-
sition.

The near-cotectic composition of the camulus
p lo gio close-o I iv ine pairs

The mechanism stated above also accounts for the
near-cotectic proportion of olivine and plagioclase
in the channelways between cumulus plagioclase.
Cotectic conditions could have been attained when
the magma, laden with plagioclase crystals, settled
under conditions of near-constant pressure.

Strong reverse zoning of the intercumwlus plagioclose

The origin of reverse zoning in cumulus or inter-
cumulus plagioclase is still debated. Dymek & Gro-
met (1984) proposed that reverse 2sning in inter-
cumulus plagioclase resulted from decomposition of
components contained in orthopyroxene. As ortho-
pyroxene is a very minsl pfusse in our rocks, this
hypothesis,does not explain the observed texture.
Morse & Nolan (1984) rejected tle possibility of sub-
solidus reaction(s) and argued that the reversal may
develop during intercumulus growth, as the parti-
tion coefficient of the An component between
plagioclase crystals and liquid is known to increase
with the augite component of tle trapped liquid. If
augite is present in the rocks, which is the case in
9090 of our samples (Fig. 4), this mechanism seems
to be the most plausible.

As to the subsolidus evolution of the rocks, the
temperatures indicated by the Wood & Banno and
Wells geothermometers sompare with those obtained
for the Morin anorthosite (J. Martignole, unpubl.
data), the Bjerkrem-Sogndal lopolith (Rietmeijer &
Champness 1982), and the Egersund-Ogna anortho-
site (Maquil & Duchesne 1984). These temperatures
probably reflect a cornmon type of subsolidus evo-
lution even if tle absolute values of the temperatures
may not be reliable. It is stressed that some of the
rocks have been considerably modified by subsoli-
dus recrystallization, by deformation, or both. The
most conspicuous effect of alteration is the develop-
ment, common in olivine-rich layers, of an
orthopyroxene-amphibole corona having an outer
shell of spinelquartz symplectite. However, whether
these textures originated by prograde regional
metamorphism or retrograde, more or less isobaric
sgsling, is not known.

CoNCLUSIoNS

The following conclusions can be drawn from this
study: l. The St-Henri-de-Taillon segment of the
LSJA massif, anorthositic-leucotroctolitic in com-
position, originated by cumulus processes.
2. The absence of a sigaificant trend, either in oli-
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vine or pyroxene compositions, shows that the St-
Henri-de-Taillon area probably represents a minor
section through an enormous layered mass resulting
from the intrusion of several pulses of magma.
3. Large crystals of cumulus plagioclase of near-
constant composition grew from a liquid with near-
cotectic proportions of plagioclase and olivine. This
texture may have resulted from the ascent of a sotec-
tic leucogabbroic magma enriched in plagioclase.
Owing to the shift of the cotectic line of the
plagioclase - mafic minerals at high pressure, decom-
pression caused protracted precipitation of the
plagioclase. When the conditions became nearly iso-
baric, cotectic crystallization of plagioclase and oli-
vine followed.
4. Strong reverse zoning in the intercumulus
plagioclase is best explained by the Morse-Nolan
hypothesis.
5. The segment of the LSJA delcribed here shares
more features with layered complexes than with the
ill-defined "massif-type" of anorthosite.
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