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ABSTRACT

A dumortierite-bearing, aluminosilicate-rich zone of hydrothermal alteration has been found in the northeastern sector of
Louvicourt Township, in the Abitibi greenstone belt, Val d’Or area, Quebec. The affected schists (metavolcanic rocks of the
Malartic Group) are andalusite-bearing; they are located near the southern contact of the Bevcon pluton. The presence of
dumortierite makes the rocks pinkish. Its @ and b cell parameters, 1 1.822§) and 20.251(7) A, are larger than usually reported, and
may reflect the presence of Y'Mg and VAL The ¢ dimension is 4.698(1) A. The average chemical composition of the dumortierite
in two samples differs slightly: (Al ssMgo,15Tio.07Fe0.00670.25)57.01B(Si2 81410, 14P0.04)5299017.00(0H)g o) (surface exposure) and
(Alg 62Mg 07Ti0.05F€0.0350.25)56.99B(Si2 64210 34P0,02)53.00016.90(OH)1 1o (subsurface). The dumortierite replaces andalusite,
which formed during the metamorphism and deformation of the intensely leached metavolcanic rocks. The introduction of boron
thus occurred late. The presence of dumortierite, here described for the first time in the Abitibi greenstone belt, provides a valuable
target for further exploration because of the link between peraluminous altered rocks and zones of Au and Cu mineralization.

Keywords: dumortierite, cell dimensions, electron-microprobe data, andalusite, alteration zones, boron, Louvicourt, Val d’Or
mining district, Abitibi belt, Quebec.

SOMMAIRE

Nous décrivons une zone d’altération riche en aluminosilicate et contenant de la dumortiérite dans le secteur nord-est du canton
de Louvicourt, ceinture des roches vertes de 1’ Abitibi, région de Val d’Or, Québec. Les schistes affectés, & I’ origine des roches
métavolcaniques du Groupe de Malartic, contiennent de I’andalousite; ils sont situés prés du contact avec le pluton de Bevcon.
La présence de dumortiérite donne aux roches une teinte rose violacée. Les dimensions g et b de la maille de la dumortiérite,
11.822(5) et 20.251(7) A, sont supérieures A celles qui sont documentées dans la littérature, et seraient I’expression de la présence
de Y™Mg et VAL La dimension ¢ est 4.698(1)A. La composition chimique de la dumortiérite differe 1égérement dans deux
échantillons: (Al sgMgo,15Tio.07Fe0,006%.25)57.01B(Siz 81A10.14P0,04)5290017.09(OH)g.9y  (échantillon  de  surface) et
(Alg Mg 07Tio.05F€0,00370.25)56.99B (S 64Al0,34P0.02)53.0001690(OH) . 10 (carotte). La dumortiérite remplace I"andalousite, qui
s*était formée par recristallisation métamorphique de roches métavolcaniques lessivées et déformées. L’introduction du bore serait
donc tardive. La présence de la dumortiérite, signalée pour la premigre fois dans la ceinture de roches vertes de I’ Abitibi, aurait
une signification comme indice de cibles d’exploration & cause du lien entre les roches altérées hyperalumineuses et la
minéralisation en Cu et Au.

Mots-clés: dumortiérite, dimensions de la maille, données & la microsonde électronique, andalousite, zones d’altération,
Louvicourt, camp minier de Val-d’Or, ceinture de 1’ Abitibi, Québec.

INTRODUCTION Louvicourt Township, Val d’Or area, Quebec (Fig. 1).

The occurrence of dumortierite sheds light on the locally

A dumortierite-bearing, aluminosilicate-rich zone of  intense hydrothermal transformations that affected
hydrothermally altered rocks has been found in the meta-igneous rocks in parts of this belt. Our objectives
Abitibi greenstone belt, in the northeastern sector of  in this paper are 1) to characterize the dumortierite, first
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Fig. 1. Simplified geological map of the Val d>Or mining district, showing location of the dumortierite-bearing zone and of the
area covered by Figure 2. The map is modified from a compilation of the Ministére de 1’Energie et des Ressources du Québec,

and Imreh (1984).

noted in a fine-grained assemblage of alteration products
by Taner (1984), 2) to examine its relationship with other
aluminosilicate phases, and 3) to explore its possible
association with Au- and Cu-bearing fluids responsible
for mineralization in this part of the Abitibi belt.

GEOLOGICAL SETTING

The dumortierite-bearing zone is located in the
extreme southeastern part of the Abitibi greenstone belt,
in the Superior Province of Canadian Shield, about 28
km east of Val d’Or, near the junction of Highways 117
and 113 (Figs. 1, 2). The affected rocks are considered
ultimately to have been volcanic in origin.

The geology of the Val d’Or mining district (Fig. 1)
is dominated by suites of Archean mafic to felsic
volcanic rocks, including pyroclastic facies; the major
cycles of volcanic activity were separated by periods of
clastic sedimentation. The volcanic sequences were
intruded by several intermediate to felsic syntectonic
and late-tectonic plutons of trondhjemitic to tonalitic
character, of which the Bevcon pluton (Fig. 2) is
considered typical. All volcanic and sedimentary rocks
have been metamorphosed, generally to the greenschist
facies, and locally deformed along numerous zones of
mylonitization. Further information on the geological
setting of igneous activity in the area is provided by

Sharpe (1968), Dimroth ez al. (1982, 1983), and Hébert
etal. (1991).

LocaL GeoLogy

Several geological units can be recognized near the
dumortierite-bearing zone (Fig. 2); undifferentiated
mafic to felsic rocks of the Central Pyroclastic Belt of
Sharpe (1968) are the most widespread. These rocks
consist of 1) a complex sequence of diorites, which host
the dumortierite-bearing aluminosilicate-rich assem-
blage, a large sericite-enriched zone (Fig. 2), and a facies
containing “opalescent” quartz “eyes”, such as recog-
nized in the Dumagami mine area by Marquis et al.
(1990), 2) undifferentiated mafic to felsic volcanic rocks
of the Malartic Group, 3) a horizon of mafic volcanic.
rocks containing disseminated magnetite, 4) horn-
blende-rich diorite porphyry, similar to the diorite
porphyry of the Annamagque showing (Fig. 1), and 5) a
horizon of chloritoid-bearing metavolcanic rocks.

The Bevcon pluton consists of tonalite and
trondhjemite, typical of the intrusive complexes in the
Val d’Or mining district. It is strongly altered and locally
deformed; silicification and albitization have led to the
development of a micrographic intergrowth of quartz
and albite (Taner 1990). The pluton hosts two gold
deposits (Bevcon and Buffadisson, both former produc-
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FiG. 2. Schematic local geology, from field observations and interpreted from aeromagnetic

survey (Taner 1990).

ers) near its highly sheared northern border (Sauvé
1985).

To the south of the dumortierite-bearing zone, the
Vicour gabbroic sill, which hosts the Sigma-2 gold mine,
has local granophyric segregations (Hébert ez al. 1988,
1991). This sill and the map-units mentioned above are
cut by relatively undeformed diabase dykes.

THE DUMORTIERITE-BEARING ZONE

The dumortierite-bearing rock, an andalusite — du-
mortierite —rutile quartzitic schist, with local kyanite and
pyrophyllite, is unevenly developed over an area of
about 180 x 300 m to the south of the pluton. The same
lithological unit was encountered in drill core at a depth
of 275 m; on this basis, the map-unit is inferred to dip
40° to the north (Fig. 2), and seems to have a roughly
constant thickness. The outcrops are mottled (Fig. 3),
with the strikingly pinkish dumortierite-bearing rocks

distributed over about 20% of the area. The intensity of
the color varies with the proportion of dumortierite. The
regionally developed schistosity strikes roughly east—
west and dips steeply to the north. The axial plane of
minor folds parallels the schistosity. Deformation af-
fected a dumortierite-bearing felsic dyke whose strike is
perpendicular to the schistosity.

The dumortierite-bearing schist consists of alternat-
ing grey andalusite-rich and white quartz-rich bands
(Fig. 4). The grains of andalusite, 0.5 to 0.8 mm across,
locally contain euhedral inclusions of dumortierite, with
rare rutile. Where enriched in dumortierite, the rock is
pinkish and generally contains 60% quartz, up to 20%
andalusite, up to 20% dumortierite, with 2% rutile,
sericite and rare epidote. Zircon and apatite are acces-
sory phases. Kyanite occurs exclusively associated with
quartz in veins. Pyrophyllite is found in the same area,
in dumortierite-free rocks.

The pinkish schist is present as “knots” that range
from 10 to 40 ¢m in diameter (Fig. 3), and as conform-
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FiG. 4. Andalusite (An) phenoblast with inclusions of the euhedral, rectangular dumortierite
(Du) and rutile (Ru) grains (opaque). We interpret this as textural evidence of the
replacement of andalusite by dumortierite.
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able layers up to one cm thick. The presence of deformed
paramorphs after f-quartz, with the amoeboid shape
typical of phenocrysts in felsic volcanic rocks, suggests
that the impure quartzite may have developed at the
expense of such a rock type. A quartzofeldspathic schist
containing sericite — chlorite — rutile & andalusite, found
within the andalusite — dumortierite zone, also contains
bipyramidal a-quartz paramorphic after §-quartz phe-
nocrysts, still visible in spite of the deformation. This
rock thus also is of probable felsic volcanic origin.

MINERALOGY

The dumortierite and andalusite were first identified
using optical properties, and their presence later was
confirmed by X-ray diffraction (powder method), first
with a Gandolfi camera (diameter: 114.6 mm), then with
a Guinier-Hiégg focusing camera (CuKo; radiation,
synthetic spinel added as internal standard).

Dumortierite, an aluminum borosilicate, consists
mostly of acicular crystals (Fig. 5) 100-200 pm in
length, generally radially disposed in andalusite (Fig. 6)
and fibrous in quartz grains (Fig. 7). It also occurs as
rectangular euhedra 100 pm across in andalusite (e.g.,
Fig. 5). It is characterized by a distinct pleochroic
scheme: X pink to purple, ¥ = Z colorless, with a parallel
extinction in the longitudinal section and a negative
elongation, which distinguishes it from fibrous siltiman-
ite. Dumortierite is biaxial negative; its 2V is about 40°
with strong dispersion (7> v). Indices of refraction were
measured at room temperature: o 1.670(2), B ~ 1.684
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(estimated), ¥y 1.686(2). These values are somewhat
lower than those given by Alexander et al. (1986). Rutile
invariably lies close to the dumortierite grains (Fig. 4).

Powder-diffraction maxima from the polycrystalline
dumortierite + andalusite mixture were corrected and
indexed according PDF 7-71 and 13-122. On the basis
of ten corrected and indexed peaks, the Louvicourt
dumortierite has the following unit-cell parameters: a
11.822(5), b 20.251(7), ¢ 4.698(1) A. Whereas the ¢
dimension matches the values reported for twelve
natural specimens by Alexander er al. (1986) and
seventeen examples of dumortierite synthesized at low
pressure (Werding & Schreyer 1990), both the a and b
dimensions of our sample exceed significantly the
ranges in ¢ and b encountered by them (11.781 —11.802
and 20.177 — 20.222 A, respectively: Alexander et al.
1986; 11.790 — 11.811 and 20.218 — 20.243 A, respec-
tively: Werding & Schreyer 1990). The larger unit-cell
volume that results (1124.8 A® compared to 1115.4 ~
1122.2 A% is consistent with the incorporation of a
larger cation in a tetrahedrally or octahedrally coordi-
nated position that affects the X—Y plane of this orthor-
hombic mineral (see Discussion). Interestingly, the cell
dimensions reported by Moore & Araki (1978) for the
crystal from Saharina (Madagascar) that they selected
for structure analysis, a 11.828(1), b 20.243(3), ¢
4,7001(5) A, resemble ours closely; unfortunately, they
did not characterize its chemical composition.

The unit-cell dimensions of the andalusite, based on
22 indexed peaks, are: a 7.7967(15), b 7.8988(16), ¢
5.5529(11) A, V 341.97(8) A%. The observed a and b
values are within 1o of those found for reference

Fi6. 5. Typical sheaf of radially disposed euhedral dumortierite (Du) crystals; these crystals
likely did not arise by replacement, but are an overgrowth at the border of an andalusite

(An) grain.
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Fic. 7. Typical occurrence of fibrous dumortierite (Du) within a quartz-rich zone (Qz).

andalusite from Minas Gerais, Brazil (PDF 13-122); its
¢ dimension is 5.5580 A. The unit-cell dimensions of the
kyanite, based on 42 indexed peaks, are: a 7.1193(8), b
7.8453(8), ¢ 5.5696(10) A, o 89.973(15), B
101.135(14), v 106.004(13)°, V292.93(5) A%, These cell
parameters are very close to those of reference kyanite
(PDF 11-46).

COMPOSITION OF THE DUMORTIERITE

Two different samples of dumortierite-bearing anda-

lusite schist were studied, one from a surface exposure
and one from a section of drill core (Table 1). We used
using a Cameca CAMEBAX electron microprobe oper-
ated at 15 kV, 7 nA and a counting time of 30 seconds.
The following standards were used: orthoclase (Al, Siin
a first session), kyanite (Al, Si in a second session),
diopside (Mg), andradite (Fe), manganiferous ilmenite
(Mn, Ti), apatite (P) and LiF (F). The data were corrected
using a ZAF program. The presence of boron as a major
element was confirmed in an energy-dispersion spec-
trum; no element other than those reported in Table 1 is
present in significant amounts. The low analytical totals



DUMORTIERITE IN AN ALUMINOSILICATE-RICH ALTERATION ZONE

TABLE 1. COMPOSITION OF DUMORTIERITE FROM LOUVICOURT

1 2 3 4 8
510, wt.% 29.28 29.81 27.48 27.98 31.88
TiO, 0.89 0.92 0.87 0.68 -
ALO; 69.13 60.26 81.51 82.62 60.81
FeO 0.07 0.08 0.04 0.04 -
MgO 0.81 0.83 0.51 0.52 -
P,04 0.52 0.53 0.30 0.30 -
8202 6.14 8.14 8.15
B,0 1.44 1.74 1.18
Total 80.87 100.00 60.48 100.00 100.00
Compositions d d by electron microprobe (see text for
diti of ysis and standards used). Columns 1 and 3

represent the average result of four spot-analyses of dumortierite
from a sample of schist collected from an outcrop and from a piece of
drill aote, respectively Columns 2 and 4 represent those
------ s recast ding to four ptions [full

of the tetrahedrally eoord:lnated site and the boron site, presence of
0.256 vacancy in the Al(1) octahedrally coordinated site, and
electrostatic noutrality] and summed to 100%. Structural formulae
are reported in the text. Column § reports the ideal composition of
the Ti-, Mg~, P-, and Fe-free end member that has the same 75%
occupancy in the Al(1) site as assumed here (Moore & Araki 1978,

Table 8). Mn and F were sought, but not found. Total iron is
ex&ressedas FeO. Asp d out by Al der et al. (1988), both
and Fe** likely are present.

(allowing for the presence of B and H,0%) encountered
in a first session motivated a second round of analyses.
We contend that the presence of boron as a major
element, not taken into account in the ZAF correction
procedure, accounts for these low totals. Totals obtained
on andalusite in the same sessions are fine.

The following structural formulae were calculated on
the basis of four assumptions: 1) full occupancy of the
tetrahedrally coordinated site, 2) full occupancy of the
boron site (both assumptions rest on refinements of the
crystal structure of dumortierite: Moore & Araki 1978,
Alexander et al. 1986), 3) 75% occupancy of the Al(1)
site, as proposed by Moore & Araki (1978), and 4)
electrostatic neutrality. The resulting structural formulae
are (Alg ssMgp.12Tio.07F€0,00670.25)57.01B(Si2.81A10.14P0.04)
s2.99 Q17.00(0OH),0; for the sample collected from the
surface exposure, and (Al ;Mg o7Tio.05F€0.0035.25)56.99
B(8i;,64Al0,34P0,02)53.00016 950(OH)1. o for the sample from
the subsurface. Both compositions compare favorably
with the end-member Ti-, Mg-, P, and Fe-free composi-
tion calculated with the same set of assumptions (Table
1, column 5), and with those reported by Alexander et
al. (1986). The Mg content of the first sample is high,
relative to most samples of dumortierite, and matches in
this respect sample 7 of these authors, from the Virgin
Mountains, Nevada, the most Mg-rich in their collection
of twelve analyzed samples. However, such Mg contents
are only one tenth the value recently documented for
dumortierite in pyrope—coesite rocks from the Dora
Maira massif, Western Alps (Schertl ez al. 1991). The Ti
contents encountered are in the low part of the range
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reported by Alexander ez al. (1986), and Fe contents are
as low as in their most iron-poor specimen. Our data and
compositions quoted by Willner & Schreyer (1991)
show that phosphorus is an important minor constituent
of dumortierite; it should be routinely sought in future
studies on this species.

A minor extent of OH-for-O substitution is required
in the Louvicourt material to insure electrostatic neutral-
ity. The importance of OH-for-O substitution was
established by Moore & Araki (1978). Alexander et al.
(1986) reported results of an infrared absorption (IR)
study of three of their twelve samples, which reveals
“small OH absorption bands of similar intensities”; they
assumed these bands to be indicative of 0.6 wt.% H,0,
and this amount was added to the composition of each
of their twelve specimens. Beukes et al. (1987) cau-
tioned that moisture in the KBr pellet could be expected
to mask such low concentrations of H,O. Werding &
Schreyer (1990) showed that the water in the IR
spectrum is indeed structurally bound by synthesizing
dumortierite with deuterium in the place of hydrogen.
They found that without traces of water in their experi-
ments, no dumortierite could be synthesized. They
established that OH is an essential constituent of natural
and synthetic dumortierite.

The pinkish color of the Louvicourt dumortierite
stems from the relative concentration of Fe and Ti. The
atomic ratio 100Fe/(Fe+Ti) is in the range 68, which is
typical of “pale red” dumortierite, and far removed from
the cutoff value between pale red and blue dumortierite
[20 according to Alexander et al. (1986), possibly as low
as 13 according to Beukes ef al. (1987)].

COMPOSITION OF THE HOST ROCKS

Representative bulk compositions of the dumortier-
ite-bearing schist from Louvicourt (Table 2) reflect the

TABLE 2. COMPOSITION OF DUMORTIERITE-BEARING SCHIST

1 2 3
sio, wt.% 78.50 78.44 81.03
THO, 0.58 0.56 0.48
Al 18.01 18.71 15.49
Fezto):; 0.11 0.11 0.01
MnO 0.01 0.01 0.01
Mgo 0.07 0.04 0.02
Cca0 0.03 0.08 0.08
Na,0 0.02 0.03 0.04
K,0 o.11 0.13 0.43
P,05 0.08 0.07 0.08
LoI 0.19 1.98 0.64
Total 98.85 100.11 98.24

Samples 1, 2 and 3 contain appmximately 15, 10 and 40% of
dumortierite by vol N pectively. les were analyzed by
the inductively coupled pl (ICP) technique by Chimitec Ltée,
Québec. B,O; not reported; total iron is reported as Fe,04.
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simple mineralogy of the rocks. Their composition can
be explained almost entirely by the four constituents
Si0,, Al,0,, TiO, and B,0;. The conceritration of the
latter was not determined; the importance of boron in
these rocks was established early by DCP emission
spectrometry. A representative sample was found to
contain 3000 ppm B (semiquantitative result). The
rocks contain very low levels of Fe, Mn, Mg, Na, K and
Ca.

Chemical data also have been acquired on other rock
types exposed in the study area (Fig. 2) and mentioned
above, all ultimately of igneous origin. Their bulk
composition is expressed in terms of normative quartz,
orthoclase, albite + anorthite, and corundum in Figure 8.
The dumortierite-bearing rocks are seen to form part of
a hydrothermally affected suite of meta-igneous rocks
that have become highly siliceous by a combination of
1) addition of quartz and 2) efficient leaching of virtually
all other constituents. Aluminum has been largely
conserved in the leaching process, leading to the strongly
peraluminous bulk compositions whose mineralogical
expression is andalusite, pyrophyllite, sericite, and, as a
result of the late addition of boron, dumortierite.

DISCUSSION
Crystal chemistry

From the work of Moore & Araki (1978), one could
conclude that the extent of OH-for-O substitution in
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dumortierite is fixed owing to crystal-chemical con-
siderations. In fact, the compositions synthesized hy-
drothermally in the simple system Al,O; — B,03 — SiO,
— H,0 by Werding & Schreyer (1990) contain quite
variable proportions of OH and O. For example, the
seven samples of single-phase dumortierite synthesized
at 3 or 5 kbar described in their Table 2 contain between
1.32 and 2.30 wt.% H,O, which works out to between
0.85 and 1.47 OH per formula unit. The amounts of H,O*
inferred to be present in our material (Table 1) fall in this
range; the values are not firmly established, but follow
from the four assumptions made in reducing the analyti-
cal data. The fact that they agree with the range of
measured values of Werding & Schreyer (1990) lends
credibility to our claim that the extent of OH-for-O
substitution is greater than that inferred in the structural
studies quoted above.

The slightly larger a and b cell dimensions of the
dumortierite from Louvicourt most likely reflect the
combined influence of Mg, Ti and Fe substituting for Al
in the Al(2), Al(3) and Al(4) sites, and Al and P
substituting in the Si(1) and Si(2) sites. Although the
influence of Ti and Fe is here very small, the combined
influence of Y'Mg and Y Al, both at relatively high levels,
is likely to be more important in affecting a and b; also,
their influence likely is additive.

Significance of dumortierite at Louvicourt

We consider the feldspar-free andalusite — dumortier-

Fic. 8. Plot of normative Q, Or, Ab+An, and C (molar basis) of a suite of rocks sampled
from study area (Fig. 2). Symbols: 1 dumortierite-bearing aluminosilicate-rich zone (n
= 9), 2 hydrothermally altered zone (# = 33), 3 dioritic rocks with opalescent quartz
“eyes” (n = 11), 4 Bevcon pluton (z = 7), 5 disseminated magnetite-bearing volcanic
rocks (n = 7), 6 sample of the mafic dyke that cross-cuts the dioritic rocks (n = 1). The
latter plots in the expected position for a basalt, and is unaffected by the metasomatic

overprint that transformed the other rocks.
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ite — rutile schist to represent the end stage of locally
intense hydrothermal alteration of a meta-igneous suite
of rocks. Geochemical studies of zones of modern
geothermal activity (e.g., Henley & Ellis 1983) and of
ancient analogues (e.g., Barrett & MacLean 1991, Taner
& Trudel 1991) provide examples of buildup of Al by
intense leaching of protoliths, presumably as a result of
interaction with a low-pH fluid (¢f Ririe 1990). No
evidence of the former presence of clay minerals and
alunite expected in the original leached zone has sur-
vived in the Louvicourt suite. Deformation and regional
metamorphism of the leached rocks in the field of
stability of andalusite and chloritoid led to the near-com-
plete recrystallization of the Al-enriched suite of rocks;
the local preservation of relict quartz phenocrysts pro-
vides the only clear evidence that some rocks at least
were rhyolitic. Boron was probably introduced late in
the episode of deformation and metamorphism, as the
dumortierite replaced deformed grains of andalusite.
The presence of Ti in the dumortierite suggests that rutile
also was a reactant in the replacement reaction.

Assemblages of peraluminous minerals are known to
be spatially associated with some deposits of gold and
the base metals (Ririe 1990). In two examples, the
Chetwynd mine, in southwestern Newfoundland
(McKenzie 1986) and the Big Bell mine, in Western
Australia (Chown ef al. 1984), the gold deposit contains
a dumortierite-bearing aluminosilicate horizon. Addi-
tional examples in the Abitibi belt are provided by the
sericite-rich schist horizon (ore-bearing felsic unit) of
the Doyon, Bousquet and Dumagami gold deposits
(Valliant et al. 1983, Savoie et al. 1986, Stone 1989,
Tourigny et al. 1989, Marquis et al. 1990), which
contains several Al-silicates, e.g., pyrophyllite, andalu-
site, kyanite, Mn-rich garnet and diaspore, as well as
wavellite and vivianite. Some of these minerals have
been identified at or near the contact between the host
rocks and mineralized quartz veins. These horizons are
interpreted as a result of the metamorphism of rocks
enriched in Al and Mn during the concentration of Au
(Stone 1989, c¢f. Ririe 1990), and as an example of
metamorphism of a zon¢ of advanced argillic alteration
(Marquis et al. 1990).

Tourmaline has been found to be an important gangue
mineral in the lode gold deposits in the Abitibi green-
stone belt. For example, it occurs in the Bevcon mine
(Fig. 2; Sauvé 1985), the Sigma-2 (Fig. 2; Hébert et al.
1988, 1991), Sigma (Robert & Brown 1984), and
Belmoral (Vu et al. 1987) gold mines in the Val d’Or
mining district. Its presence indicates an important role for
boron in rocks that show signs of hydrothermal alteration
and mineralization. Presurnably, dumortierite developed
here instead of tourmaline because of the marked
depletion of the bulk compositions in Fe, Mg, Ca and Na
prior to the addition of boron. We contend that the
development of dumortierite is a mineralogical expression
of the association of acid metasomatism with precious-
metal and base-metal mineralization (¢f. Ririe 1990).
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The Louvicourt dumortierite-bearing andalusite
schist is the manifestation of a zone of aluminosilicate-
rich alteration; as in other occurrences, we consider it to
be the result of hydrothermal alteration and subsequent
metamorphism and deformation of the Al- and Si-rich
leached protolith. The assemblage is a mineralogical
anomaly, and has the same importance as a geophysical
or geochemical anomaly. It may, therefore, constitute a
reliable target for exploration of Cu and Au deposits in
the Val d’Or mining district and in analogous settings
elsewhere.
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