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Figure 1. The Poudrette gquarry in the summer of 1988. Photo by L. Horvith.
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IN TRODUCTION

In its short history as a mineral locality, Mont Saint-Hilaire has
become a contemporary classic and one of the most prolific current
sources of rare mineral species. The quarrying operations have been
and still are uncovering magnificent specimens of serandite, cata-
pleiite, leucophanite, carletonite, leifite and analcime, along with
exquisite microcrystals of many rare species.

To date, 250 species have been identified from Mont Saint-Hilaire
(including polytypes), 16 of which are new to science, and research
work is proceeding on at least 45 other undetermined minerals, many
of which are potentially new species.

While the minerals for which Mont Saint-Hilaire is the type locality
have been well-characterized, recent finds have produced information
unavailable at the time of the original descriptions. Well-formed crys-
tals of some species have been found for the first time, and new habits
and associations have been revealed for many of the others. In recent
years a number of rare species have been identified for which Mont
Saint-Hilaire is the second known occurrence. Some of these minerals,
such as natrophosphate, vitusite-(Ce), ussingite, chkalovite, revdite,
daqgingshanite-(Ce), sazhinite-(Ce) and others, have been found for
the first time as excellent crystals. In addition, important finds of
species such as carletonite, leifite, leucophanite, cordylite-(Ce), don-
nayite-(Y), monteregianite-(Y), elpidite, serandite and eudidymite
have been made in recent years.

The past five to six years have been particularly productive at Mont
Saint-Hilaire, especially in terms of the rare species collected. Since
the spring of 1984, for example, over 100 species have been added
to the ever-growing list of minerals known to occur there.

The purpose of this article is to bring the literature up to date and
to provide an introduction for those readers unfamiliar with the locality
and its complex suite of minerals.

While brief descriptions of all species are included in this article,
emphasis is placed on the specimen mineralogy of recent significant
finds and descriptive mineralogy of the rare species, to convey the
maximum amount of data useful to the collector.

Because it is important for the collector to recognize the various
rock units which represent the unique mineralogical environments of
the Mont Saint-Hilaire complex, each is described briefly in the dis-
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cussion on geology, followed by a table listing all species occurring
there. The modes of occurrence for the individual species are indicated
in the mineral descriptions and significant mineral associations are
listed with the descriptions. Quarry maps have not been included
because the precise locations of many past finds in the quarry were
never recorded, and because the quarry has changed so much over
time that such information would, in any case, be useless to collectors.

For additional technical data on Mont Saint-Hilaire species, such
as optical properties, X-ray data, chemical analyses, crystallographic
parameters, density and hardness, readers are referred to specific
literature in the bibliography and particularly to Monteregian Trea-
sures by Mandarino and Anderson (1989).

A complete bibliography of Mont Saint-Hilaire mineralogy, geology
and extensive related references, including the best English language
references, for many of the rare species, is also provided and should
prove useful to the student and collector of Mont Saint-Hilaire min-
erals.

Finally, a photo pictorial of some of the outstanding specimens
collected over the years and now preserved in various institutional
and private collections will help to illustrate the reason why Mont
Saint-Hilaire has become known as a modern day classic locality.

LOCATION

Mont Saint-Hilaire is a conspicuous geographical landmark, 350
meters in height, rising abruptly out of the surrounding flat-lying St.
Lawrence lowlands, and is one of ten related plutons known collec-
tively as the Monteregian Hills. It is roughly circular in aspect with
a diameter of approximately 3 km. The mountain lies about 40 km
east of Montréal in Rouville County, Québec, very close to and clearly
visible from the Trans-Canada highway. The picturesque farming and
commuter village of the same name lies at its base along the shore
of the Richelieu River.

The collecting sites, the Poudrette and Demix quarries, are located
on the northeast face of the mountain. Most of the western portion is
public parkland, with hiking and ski trails and a nature interpretation
center, while the eastern half is a limited access ecological research
preserve; both of these areas are managed by McGill University.
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Figure 4. Mont Saint-Hilaire with the Richelieu River in the foreground. Photo by L. Horvith.

Unlike many classic localities, the history of Mont Saint-Hilaire is
neither very long nor very colorful. Although extensive petrographical
studies on the Monteregian Hills have been made since the late 1800°s,
the earliest mention of unusual minerals from Mont Saint-Hilaire was
made by O’Neill (1914). In his report on the petrology of the mountain,
he briefly mentioned several rare, accessory, rock-forming minerals
including a lavenite-like and a meliphanite-like species. Since the
publication of that report, little information regarding rare species was
published until the current round of mineralogical investigations began
in 1963.

For the collector, Mont Saint-Hilaire held little interest until quar-
rying operations commenced in 1959 and even then it wasn't until
1963 that the operations revealed the first indication of what was to
come. A few cleavage fragments of serandite, collected by a local
collector Frank Melanson, were identified during that summer and in
rapid succession more and more rare and unusual species were found
and identified. Major finds of the more spectacular specimens have
been made intermittently since then, notably in the large open peg-
matites with superb crystals of catapleiite, serandite, analcime and
siderite; however, virtually every visit can produce something of in-
terest.
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The Mont Saint-Hilaire locality consists of two contiguous quarries,
the Poudrette on the east side, and the Demix, formerly known as the
Desourdy and the Uni-Mix quarries, on the west. The once prominent
wall of rock dividing the quarries, has been eliminated in recent years
by the quarrying operations, and the visible property line will entirely
disappear in the near future. R. Poudrette Inc. is the only company
operating today. The quarry owned by Demix Inc. has not been in
operation since 1580 and the crushing plant equipment has deteriorated
to the point where future reactivation by the company is very doubtful.
The crushed rock produced by the quarries is used for road metal and
for concrete aggregate (Koci, 1966).

Access 1o the quarmies has vaned over the years, from a wide-open
policy during the early years, with no restrictions on collectors, to a
period of complete ban on collecting. Presently, collecting is very
strictly limited to the Poudrette quarry, and permitted only on pre-
arranged field excursions organized by the Club de Minéralogie de
Montréal, during the May to October period; participation should be
arranged with the club.

Quarrying operations in the Poudrette quarry continue at a fast pace
and, with the exposure in recent years of an area nch in sodalite and
marble xenoliths, much new and interesting material has been found.
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GEOLOGY

Mont Saint-Hilaire is an alkaline intrusive complex containing an
abundance of agpaitic syenites. These agpaitic rocks form peralkaline
minerals such as sodalite, aegirine, arfvedsonite and other rare sodium
silicates with zirconium, titanium and rare earth elements. On a global
scale this type of alkaline complex is very rare. Other well-known
examples are the Lovozero and Khibiny massifs in the Kola Peninsuia
of the USSR, the Langesundfjord area of Norway, the llimaussaq and

Igaliko (Narssdrssuk) complexes of southern Greenland and Isle de
Rouma, Los Archipelago, Guinea. These are well-studied complexes,
and they will be referenced frequently in this article as the type
localities for many of the minerals found at Mont Saint-Hilaire.

The Mont Saint-Hilaire complex intruded the Paleozoic rocks of
the St. Lawrence lowlands during the Cretaceous period, approxi-
mately 125 million years ago. The upward-flowing column of magma,
melting and digesting rocks in its path, eventually solidified to form
the circular intrusion. Today the more resistant, mainly igneous rocks
of the intrusion rise 350 m above the less resistant surrounding sed-
imentary rocks. Mont Saint-Hilaire is one of a series of plutons known
collectively as the Monteregian Hills, which are strung out in an east-
west linear fashion for a distance of approximately 150 km (Fig. 3).

Recent petrographic studies by Currie (1983 and 1989) have shown
that Mont Saint-Hilaire consists of three intrusions (Fig. 5). Using
Currie’s designations, the earliest suite is termed the Sunrise suite and
is composed of medium-textured melagabbros and pyroxenites. The
Pain du Sucre suite intruded the Sunrise suite in the form of a nng
dike. This dark colored suite consists of nepheline gabbros, diorites
and monzonites. The East Hill suite forms the eastern half of the
mountain and is composed of nepheline and sodalite syenites, por-
phyries, breccias and large xenoliths of marble, sodalite, hornfels and
fragments of the other two suites. The Sunrise suite has been dated
at 134 = 6 Ma while the Pain du Sucre and East Hill suites have
been dated at 120 = 6 Ma (Currie er al., 1986). A homfels (meta-
somatized shale and limestone) corona surrounds the intrusive rocks.
The Sunrise suite apparently formed a pipe-like structure, indicating
the possibility of an extrusive volcanic neck, evidence of which is no
longer present, however, it appears likely that the bulk of the intrusion
was emplaced below the surface.

The quarries described above are located within the East Hill suite.
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The dominant rocks are nepheline syenite and sodalite syenite. These
peralkaline syenites, rare in the Monteregian plutons, were likely
caused by interaction of the magma with a chlorine-brine at relatively
high levels in the earth’s crust (Mandarino er al., 1986). However,
blocks of earlier igneous suites, metamorphosed paleozoic limestone
still showing evidence of fossils and marble, presumably Grenvillian
in age, are common. Peginatite dikes, pipes and lenses, breccias,
porphyritic syenites and large bodies of hornfels are also common.

One of the most fascinating aspects of a visit to Mont Saint-Hilaire
is the opportunity to view the geological features exposed in the
quarries. In this respect, the two quarnies are quite dissimilar. Hornfels
and sodalite xenoliths are virtually absent and marble xenoliths are
uncommon in the Demix quarry. On the other hand, homfels is prev-
alent in the Poudrette quarry, as are marble and sodalite xenoliths.
Zones of breccia and sodalite syenite, as well as pegmatite veins and
miarolitic cavities in nepheline syenite are found in both quarnies. Of
the two quarries, the Poudrette has a greater vanety of minerals. An
important aspect of collecting at Mont Saint-Hilaire is the ability to
recognize the different geological environments, each with its own
unique mineral assemblage.

The features of the more important environments, or modes of
occurrence are as follows:

Pegmatites

The pegmatites, which are the residual portion of the magma and
the last to have crystallized, can take the form of dikes, pipes and
lenses. They appear to have no continuation at depth. Many of them
pinch and swell irregularly from a few centimeters to a meter or more
in width. Where the pegmatites swell, open cavities occur with well-
formed crystals growing in the cores. Included under pegmatites are
small, coarse-grained patches and segregations in nepheline syenite.

The syenitic pegmatites of Mont Saint-Hilaire generally are rich in
sodium silicates and rare element minerals (Table 1). The most com-
mon minerals of the pegmatites are microcline and aegirine with local
concentrations of analcime, serandite and catapleiite. Many of the
pegmatites are altered in varying degrees, probably by hydrothermal
action. These are characterized by manganese oxides, chlorites, sul-
fides and other minerals (Table 2).
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Table 1. Minerals found in unaltered pegmatites
at Mont Saint-Hilaire.

Aegirine
Albite
Analcime
Anatase
Ancylite-(Ce)
Annite
Arfvedsonite
Astrophyllite
Barylite
Bastniisite-(Ce)
Behoite
Biotite

Donnayite-(Y)
Elpidite
Epididymite
Epistolite
Erythrite
Eudialyte
Eudidymite
Fluorapatite
Fluorite
Gaidonnayite
Galena
Genthelvite

Calcio-ancylite- Gobbinsite

(Ce)
Calcite
Catapleiite
Cerite-(Ce)
Chamosite

Greigite
Hedenbergite
Kupletskite
Kutnohorite
Leifite

Leucophanite
Mangan-
neptunite
Microcline
Monteregianite-
(Y)
Mosandrite
Natrolite
Neighborite
Nenadkevichite
Nepheline
Paranatrolite
Parisite-(Ce)
Penkvilksite
Perraultite
Phillipsite
Polylithionite

Pyrite

Pyrochlore
Pyrophanite
Pyrrhotite
Raite
Rhabdophane-
(Ce)
Rhodochrosite
Senaite
Serandite
Sphalerite
Steacyite
Tetranatrolite
Tundrite-(Ce)
Vinogradovite
Willemite
Wurtzite
Xenotime-(Y)

at Mont Saint-Hilaire.

Table 2. Minerals found in altered pegmatites

Aegirine
Albite
Analcime
Anatase
Ancylite-(Ce)
Anglesite
Ankerite
Arfvedsonite
Arsenopyrite
Astrophyllite

Behoite
Berthierine
Beudantite
Biotite
Bimessite
Brockite
Burbankite
Calcite
Carbonate-
fluorapatite
Catapleiite
Celestine
Cerussite
Chabazite
Chalcopyrite

Bastnisite-(Ce)

Cordylite-(Ce)

Jarosite

Dagingshanite- Kupletskite

(Ce)
Datolite
Donnayite-(Y)
Doyleite
Elpidite
Epididymite
Eudialyte
Eudidymite
Fluorapatite
Fluorite
Gaidonnayite
Galena
Genthelvite
Gibbsite
Goethite
Gypsum
Halotrichite
Helvite
Hemimorphite
Hilairite
Hisingerite
Hochelagaite
Hydrocerussite
Hydrozincite

Kutnohorite
Lavenite
Lemoynite
Lepidocrocite
Lizardite
Lollingite
Magnesio-
arfvedsonite
Marcasite
Mckelveyite-
(Y)
Microcline
Mimetite
Monazite-(Ce)
Mosandrite
Muscovite
Natrolite
Nenadkevichite
Neotocite
Nordstrandite
Paranatrolite
Paraumbite
Parisite-(Ce)
Petarasite

Polylithionite
Pyrite
Pyrochlore
Pyrophanite
Pyrrhotite
Quartz
Rhabdophane-

(Ce)
Rhodochrosite
Rutile
Sabinaite
Serandite
Siderite
Sodalite
Sphalerite
Synchysite-(Ce)
Szomolnokite
Tetranatrolite
Thaumasite
Thornasite
Titanite
Weloganite
Wulfenite
Yofotierite
Zircon

Marble Xenoliths

The white to pale green marble xenoliths (inclusions), which are
periodically exposed during the quarrying operations, were previously
assumed to be reconstituted limestone from the surrounding paleozoic
sedimentary formations. However, the thoroughly recrystallized nature
of the marbles, the relict bedding and folding (all reminiscent of
regionally metamorphosed marbles) and the sharp angular nature of
some of the blocks suggest that they were dragged from the Precam-
brian basement complex by the rising magma, and that they underwent
a relatively low degree of thermal metamorphism during transport.
They are probably Grenvillian in age, because no later regional met-
amorphism took place in this region, prior to the Cretaceous intrusion
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of Mont Saint-Hilaire. Isotope studies have furthermore indicated that
there has been at least 15% basement rock or crustal contamination

during the genesis of the pluton (Foland er al., 1986).

The marble xenoliths average 1-2 m across, are white to pale green
in color and are an obvious feature of the quarry walls where they
stand out against the darker nepheline syenite. Some of these xenoliths
show dark, distinct metasomatized rims or contact zones, consisting
mostly of anhedral to euhedral crystals of vesuvianite, and rarely

grossular and miserite.

The composition of the marbles differs from block to block, from

almost pure calcite to those rich in sodic and calcic silicates and rare
element minerals.

The very interesting suite of minerals found in this environment
(Table 3), occur embedded in the marble, or more importantly as free-

growing crystals in randomly distributed spherical or oblong-shaped
cavities in the marble. The cavities average 5-15 cm in diameter with

some oblong-shaped cavities attaining 35 cm in length. Cavities are

characteristically lined with intergrown, fibrous pectolite with weli-

formed pectolite crystals growing into the core. Most other minerals
found in these cavities have grown on pectolite.

Table 3. Minerals found in marble xenoliths
at Mont Saint-Hilaire.

Riebeckite
Sanidine
Sepiolite
Miserite Serandite
Molybdenite  Shortite
Monteregianite- Siderite

(Y) Sodalite
Montmoril- Sphalerite

lonite Steacyite
Muscovite Stillwellite-(Ce)
Narsarsukite  Sugilite
Natrolite Tadzhikite-(Ce)
Nenadkevichite Taeniolite
Paranatrolite = Tetranatrolite
Pectolite Thaumasite
Penkvilksite Titanite
Phlogopite Tremolite
Polylithionite  Tundrite-(Ce)
Prehnite Vesuvianite
Pyrite Wollastonite
Pyrrhotite Zeophyllite
Quartz Zircon

Meionite
Microcline
Milarite

Aegirnne
Albite
Allanite-(Ce)
Analcime
Ancylite-(Ce)
Andradite
Arfvedsonite
Arsenopyrite
Bastniisite-(Ce)
Bavenite Helvite
Biotite Homblende
Calcio-ancylite- Hydrogrossular
(Ce) Hydroxy-
Calcite apophyllite
Carletonite Kaolinite
Catapleiite Lemoynite
Chabazite Leucophanite
Chamosite Leucosphenite
Clinochlore Lorenzenite
Datolite Magadiite
Diopside Magnesio-
Donnayite-(Y) arfvedsonite
Elpidite

Epidote
Eudialyte
Fluorapatite
Fluor-
apophyllite
Fluorite
Galena
Gotzenite
Grossular

Sodalite Syenite

The sodalite syenite is worthy of note as the source of an interesting
mineral assemblage (Table 4). Small cavities rarely exceeding 5 cm
in diameter between the sodalite and feldspar crystals yield a wide
variety of microminerals. Sodium silicates are abundant; various sul-
fides and carbonates are also present in small quantities.

Sodalite may be present in excellent crystals lining the cavities.
The sodalite syenite can contain local concentrations of cancrinite,
nepheline and aegirine. It is a pale gray to beige colored rock by
comparison with the more common nepheline syenite, which is uni-
formly dark gray. Coarse grained sodalite syenite is charactenized by
sodalite crystals with hexagonal outline set in a finer grained ground-
mass; such syenite is locally pale to deep blue.

Miarolitic Cavities in Nepheline Syenite
Small, generally spherical miarolitic cavities rarely exceeding 10
cm in diameter, in nepheline syenite, are the mode of occurrence for
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Figure 6. The most exciting find of 1988. A large pegmatite pocket containing
fine serandite crystals and large leifite balls. Photo by E. Horvith.

Table 4. Minerals found in sodalite syenite
at Mont Saint-Hilaire.
Aegirine Cancrinite Kaolinite Pyrite
Albite Dawsonite Kutnohorite Rutile
Analcime Donnayite-(Y) Magnetite Sabinaite
Anatase Franconite Microcline Siderite
Ancylite-(Ce) Galena Molybderite  Siderophyllite
Annite Gibbsite Natrolite Sodalite
Biotite Gypsum Nepheline Sphalerite
Burbankite Hematite Nordstrandite  Steacyite
Calcio-ancylite- Hochelagaite  Paranatrolite  Tetranatrolite |
(Ce) [Imenite Pectolite

Calcite Jarosite Phlogopite

a unique mineral assemblage rich in rare earth silicates and carbonates
(Table 5). The nepheline syenite is a dense, medium to dark gray
rock, relatively uniform in color, texture and mineralogy. The mia-
rolitic cavities are not uniformly distributed throughout the nepheline
syenite, but tend to be concentrated in some areas while other areas
are completely devoid of them. The reason for this localization is not
well understood. The cavities are characteristically lined with a thin
layer of foliated biotite and analcime on which the other minerals
occur.

Hornfels
Hornfels, a fine-grained, dark gray, brown or dark green rock
resulting from the metasomatic effect of the intrusion on the sedi-
mentary host rocks, forms a corcna around the mountain from 10 to
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Table 5. Minerals found in miarolitic cavities
at Mont Saint-Hilaire.

Aegirine Burhankite Hochelagaite  Pyrrhotite
Albite Calcite [Imenite Rosenbuschite
Analcime Catapleiite Labuntsovite  Rutile
Anatase Donnayite-(Y) Magnetite Sanidine
Ancylite-(Ce) Edingtonite Microcline Scheelite
Andradite Elpidite Molybdenite  Siderite
Aragonite Eudialyte Monteregianite- Sodalite
Arsenopynite  Ewaldite (Y) Sphalenie
Ashcroftine- Fluorapatite Mosandrite Synchysite-(Ce)

(Y) Fluorite Natrolite Tetranatrolite
Astrophyllite  Franconite Nepheline Thomsonite
Barite Gaidonnayite Paranatrolite  Titanite
Barylite Galena Parisite<(Ce)  Vinogradovite
Bastniisite-(Ce) Gibbsite Phillipsite Wohlerite
Behoite Harmotome Pyrite Xenotime-(Y)
Biotite Hematite Pyrophanite Zircon
Brookite Hilairite

several hundred meters in width. Very large blocks of hornfels resulting
from slumping of sedimentary rocks into the magma are also en-
countered, and are among the major rock types of the East Hill suite.
Included are blocks of fossiliferous metasomatized limestone, younger
than any seen in the host rocks of the complex (Cumne er al., 1986).
Some hornfels are criss-crossed by thin, mineralized, open veins and
tension fractures. These rarely exceed 2-5 cm in width, and contain
an assemblage of minerals (Table 6), the most common of which are

291




Table 6. Minerals found in hornfels
at Mont Saint-Hilaire.

Goethite
Gypsum
Hematite
Hochelagaite
Hypersthene
Léllingite
Lorenzenite
Magnesite
Marcasite
Mckelveyite-
(Y)
Microcline
Molybdenite
Muscovite
Narsarsukite

Dawsonite
Diopside
Dolomite
Donnayite-(Y)
Dravite
Elpidite
Epididymite
Epidote
Eudidymite
Fluorapatite
Fluorite
Franconite
Chalcopyrite  Gaidonnayite
Cordierite Galena
Cordylite-(Ce) Gersdorffite
Corundum Gmelinite

Aegirine
Albite
Allanite-(Ce)
Anatase
Astrophyllite
Barite
Bastniisite-(Ce)
Beryl
Beryllonite
Brookite
Calcite
Celestine

Neighborite
Prehnite
Pyrite
Pyrrhotite
Quartz
Riebeckite
Rutile
Siderite
Spessartine
Sphalerite
Steacyite
Strontianite
Thorogummite
Vesuvianite
Yofotierite

calcite, siderite, pyrite, rutile and quartz. Euhedral crystals of pyrite
and narsarsukite as well as relict fossils (brachiopods) replaced by
vesuvianite are occasionally found imbedded in the hornfels.

Igneous Breccias

The igneous breccias consist of fragments of various rock types,
including hornfels, nepheline syenite, gabbros and pyroxenites usually
cemented by fine-grained albite. The rock fragments tend to be angular
in shape, and vary in size from a few centimeters to nearly | m across.
Elongated, irregular cavities 5-15 cm in length occur in the albite in
the interstices between the fragments, and contain a unique suite of
superbly crystallized minerals (Table 7). In some breccia zones the
rock fragments exhibit partial melting and reaction rims, and appear

Table 7. Minerals found in igneous breccias
at Mont Saint-Hilaire.

Elpidite
Epididymite

Actinolite
Aegirine

Leucosphenite Richterite
Lorenzenite Rutile

more rounded as a result of having been partially digested by the
rising magma. Cavities are less common, smaller, or non-existent in
this type of breccia.

Sodalite Xenoliths

The sodalite xenoliths (inclusions) have produced the largest ad-
dition to the growing list of Mont Saint-Hilaire minerals in recent
years. These xenoliths were first encountered in a zone of nepheline
syenite in the Poudrette quarry in 1982. Since then, the quarrying
operations have intermittently exposed parts of the same zone on
different levels of the quarry. The nepheline syenite in which the
xenoliths occur is generally fine-grained, dense, dark gray to brownish
gray in color, significantly different in appearance and texture from
most of the nepheline syenite found in Mont Saint-Hilaire, which may
be due to its close proximity to fine-grained and dark gray to dark
green zones of hornfels.

The xenoliths consist mostly of masses of white to colorless to pale
violet (photochromic) coarse grained sodalite with small concentra-
tions of villiaumite, eudialyte, ussingite, pyroxenes and a large array
of very rare and unusual minerals. The xenoliths are angular to spher-
ical or oblong in shape, ranging in size from 5 cm to about 1 m across,
randomly distributed in the nepheline syenite, and in some areas
constituting close to 50% of the volume of the rock.

The minerals occur embedded in massive sodalite or in small,
randomly distributed, irregularly-shaped cavities rarely exceeding |
cm in their largest dimension. The mineralogy of these xenoliths is
unique and many of the minerals found in this association have not
been encountered in the other modes of occurrence at Mont Saint-
Hilaire (Table 8).

Table 8. Minerals found in sodalite xenoliths
at Mont Saint-Hilaire.

Sidorenkite
Sodalite
Spertiniite
Sphalerite
Steenstrupine-

Mosandrnite
Nahpoite
Natrite
Natrolite
Natron

Eudialyte
Fluorapatite
Fluorite
Galena
Garronite

Aegirine
Alabandite
Albite
Analcime
Anatase

Albite
Analcime
Anatase
Ancylite-(Ce)
Arsenopyrite
Ashcroftine-
(Y)
Barite
Bastnisite-(Ce)
Biotite
Brookite
Calcite
Carbocernaite
Catapleiite
Cerussite
Cordylite-(Ce)
Donnayite-(Y)

Eudialyte
Eudidymite
Ewaldite
Fluorapatite
Fluor-

apophyllite
Fluorite
Gaidonnayite
Galena
Ganophyllite
Gismondine
Harmotome
Homblende
Joaquinite-(Ce)
Kainosite-(Y)
Labuntsovite
Lead

Mangan-
neptunite
Microcline
Millerite
Molybdenite
Monteregianite-
(Y)
Narsarsukite
Natrolite
Nenadkevichite
Paranatrolite
Parisite-(Ce)
Pectolite
Pyrite
Pyrophanite
Pyrrhotite
Quartz

Sodalite
Sphalerite
Steacyite
Stillwellite-(Ce)
Strontianite
Synchysite-(Ce)
Tadzhikite-(Ce)
Taeniolite
Tetranatrolite
Thomsonite
Titanite
Vinogradovite
Wulfenite
Xenotime-(Y)
Yofotierite
Zircon

Ancylite-(Ce)
Arsenopyrite
Astrophyllite
Barytolampro-

phyllite
Bismuth
Britholite-(Ce)
Burbankite
Calcite
Cancrinite
Catapleiite
Chabazite
Chkalovite
Cryolite
Dorfmanite
Epistolite
Erdite

Gmelinite
Graphite
Griceite
Halite
Harmotome
Kogarkoite
Kupletskite
Lamprophyllite
Lollingite
Lorenzenite
Lovozerte
Lueshite
Makatite
Mangan-
neptunite
Microcline
Molybdenite

Natrophosphate
Nepheline
Parakeldyshite
Paranatrolite
Paraumbite
Pectolite
Petarasite
Phillipsite
Pyrochlore
Pyrophanite
Raite
Rasvumite
Revdite
Sazhinite-(Ce)
Searlesite
Serandite
Shortite

(Ce)
Terskite
Tetrahednite
Tetranatrolite
Thalcusite
Thermonatrite
Thorogummite
Titanite
Trona
Tugtupite
Ussingite
Villiaumite
Vinogradovite
Vitusite-(Ce)
Vuonnemite
Wurtzite
Yofotierite
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MINERALOGY

At Mont Saint-Hilaire, silicates represent by far the greatest majority
(137 species, 55% of the total), followed by carbonates (34), oxides
and hydroxides (23), sulfides (20), phosphates and arsenates (15),
sulfates (9), halides (6), native elements (3) and the balance (2).
Thirteen of the sixteen new species described from Mont Saint-Hilaire
are silicates, while halides, carbonates and oxides are represented by
one species each. The undetermined species which have been given
tentative designations (UK #), pending their investigation are excluded
from the various tables and mineral descriptions; these are covered
in the accompanying article by G. Y. Chao, et al. (1990) in this issue.

Species which contain rare earth elements essential to their crystal
structures have been chemically analyzed by electron microprobe to
determine the dominant rare earth element present. All minerals listed
in the various tabulations and species descriptions have the appropriate
Levinson REE suffix designation. When referring to a specimen or
associated minerals in the mineral descriptions, which have not been
specifically analyzed, this suffix is omitted.

New Species Described from Mont Saint-Hilaire
To date (Apnil 1990), 16 new mineral species have been described
from Mont Saint-Hilaire. They are listed in Table 9 at right.
In Table 10 (page 348) the confirmed species are classified by
chemical groups (Dana system).

Fluorescent Minerals
Many of the minerals found at Mont Saint-Hilaire fluoresce under
ultraviolet radiation (Table 11, p. 349), and the fluorescence is a good
supplemental, diagnostic feature in their identification.

Mineral Distribution and Rarity

A complete alphabetical listing of the species, showing the distri-
bution and relative rarity of each species for each mode of occurrence,
is given in Table 12 (page 350).

The rarity of each species has been estimated on a scale of 1 to 10
on the basis of its representation in major collections, and a consensus
of field collecting experience of many collectors. A mineral with a
rarity of 1 is ubiquitous in the indicated mode of occurrence, while
a mineral with a rarity of 10 has been found only once, or is known
in only a few specimens.
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Table 9. New species discovered at Mont Saint-Hilaire.
Mineral References
Lemoynite Perrault er al. (1969)
Carletonite Chao (1971)
Hilairite Chao er al. (1974)
Gaidonnayite Chao and Watkinson (1974)
Yofortierite Perrault er al. (1975)
Monteregianite-(Y) Chao (1978)
Donnayite-(Y) Chao et al. (1978)
Tetranatrolite Chen and Chao (1980)
Paranatrolite Chao (1980)
Petarasite Chao et al. (1980)
Steacyite Perrault and Szymanski (1982)
Doyleite Chao er al. (1985)
Thornasite Ansell and Chao (1987)
Poudretteite Grice ef al. (1987)
Griceite Van Velthuizen and Chao (1989)
Perraultite Chao (in preparation)

Descriptive Mineralogy

All the confirmed species to date (April 1990) are described in this
section, at least briefly. Rare species which were previously lacking
descriptive and morphological data are emphasized and are accom-
panied by photographs, SEM photomicrographs and crystal drawings.
All species have been confirmed by X-ray powder diffraction methods
and by various chemical analytical techniques such as wet chemical
analyses and electron microprobe analyses performed at several in-
stitutions. The great majority of the published data and new mineral
descriptions has been produced by Dr. George Chao of Carleton Uni-
versity in Ottawa over a period of more than 25 years. Considerable
data was produced by Dr. Guy Perrault, especially in the period of
1965-75, at Ecole Polytechnique in Montréal, by Dr. Joseph Man-
darino of the Royal Ontario Museum in Toronto, and by the staff of
the National Museum of Natural Sciences in Ottawa, especially from
1981 to the present. Dr. Chao and the National Museum staff continue
to produce a great deal of data and perform many mineral identifi-
cations on their own material, and on material sent to them by col-
lectors.
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The mineral descriptions, data relating to mode of occurrence and
mineral associations in the following section are based on (with a very
few exceptions) personal observations and documentation by the au-
thors, through the examination of innumerable specimens in various
institutional and private collections, and the combined field collecting
experience at Mont Saint-Hilaire of more than 40 years.

As mentioned in the introduction, for specific technical data, readers
are referred to the various sources compiled in the bibliography,
especially the recently published Monteregian Treasures (Mandarino
and Anderson, 1989). Since its publication, the following additional
mineral species have been identified from Mont Saint-Hilaire, and are
covered in this article: alabandite, beryllonite, carbocernaite, cordi-
erite, dagingshanite-(Ce), erdite, halite, hisingenite, hypersthene, ko-
garkoite, native lead, makatite, meionite, millerite, natrite, neotocite,
penkvilksite, rasvumite, revdite, sazhinite-(Ce), searlesite, shortite,
siderophyllite, sidorenkite, spertiniite, sugilite, tremolite and tugtu-
pite.

Crystal drawings were computer-generated using SHAPE program
(Dowty, 1989), except where noted.

A number of minerals from Mont Saint-Hilaire have been faceted
into gems, and brief notes on some of these gems are included in the
mineral descriptions.

Actinolite Ca,(Mg,Fe*%),51,0,,(0OH),
Actinolite, an amphibole group mineral, occurs as dark green to
black acicular crystals to 5 mm in length. It is found associated with

brookite, anatase, quartz and calcite, in small cavities in igneous
breccia.

Figure 7. Aegirine crystal 4 cm in length sur-
rounded by a second generation of aegirine.
National Museum of Natural Sciences (Canada)
specimen #46268. Photo by G. Robinson.

Aegirine NaFe**Si,0,

Aegirine, a member of the pyroxene group, is one of the most
abundant and conspicuous crystallized minerals occurring at Mont
Saint-Hilaire. It is a major constituent in the pegmatites and occurs
in varying degrees of abundance in most of the other mineral asso-
ciations.

The crystals range in size from tiny, acicular, millimeter-size crys-
tals to superb, large, prismatic crystals up to 30 cm in length. The
crystals are typically well terminated. Color varies from pale to dark
hues of green (most common), yellow, brown and red for the acicular

crystals, while the larger prisms are invariably black. The luster is
vitreous.

Alabandite MnS
Alabandite is extremely rare, found in small cavities in sodalite

294

xenoliths. It occurs as black, poorly formed, blocky crystals to 1 mm
across, with submetallic luster. Associated minerals are: sodalite,
natrolite, aegirine, serandite, cancrinite, sidorenkite and steenstrupine.

Figure 8. Albite crystal group with aegirine and
serandite. Specimen is 8 cm in height. G. Hai-
neault collection. Photo by G. Robinson.

Albite NaAlSi,O,

Albite, a member of the feldspar group, is one of the most common
minerals. It occurs most abundantly in carbonate-rich pegmatites and
in breccia cavities, as sharp, well-formed, bladed crystals from mil-
limeter size to several centimeters in length, as well as in fine-grained
massive form lining the cavities. The color varies from the predominant
white, to pale gray, colorless and rarely pink. The most attractive
albite specimens are aggregates of colorless or pale pink transparent,
bladed crystals up to 2 cm commonly associated with rhodochrosite,
elpidite and other minerals. The pink color tends to fade somewhat
after extended exposure to natural light.

Allanite-(Ce) (Ce,Ca,Y),(AlLFe*"),(S10,),(OH)

The occurrence of allanite-(Ce), a member of the epidote group,
is extremely rare. It is found as sharp, thin, tabular crystals to 4 mm
in length, in fractures in hornfels and as fibrous or acicular crystals,
0.3-3 mm in length in a garnet-rich contact zone between a coarse-
grained marble xenolith and fine-grained hornfels. The acicular crys-
tals are beige to dark brown, opaque, with a dull to greasy luster.
The tabular crystals are very deep red to dark brown, transparent to
translucent with a vitreous luster.

Analcime NaAlSi,O,-H,O

Analcime, a common zeolite, occurs very abundantly in both altered
and unaltered pegmatite veins and pipes as well as in miarolitic cavities
in nepheline syenite. Rarely it is also found in cavities in the marble,
sodalite syenite, breccia and sodalite xenoliths. Some of the largest
crystals and perhaps the best specimens of the mineral known are
found at Mont Saint-Hilaire. It is found as excellent, colorless, trans-
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Figure 9. Analcime, crystal
drawing of the common,
observed trapezohedron {211}.

parent 1-2 mm, trapezohedra to very large, up to 25 cm, white or
gray, translucent to opaque single crystals and clusters. It is also found
as elongated, distorted trapezohedra and as large pseudomorphs up
to 15 cm in length, consisting of masses of small crystals of analcime.
The pseudomorphs are commonly hexagonal prisms suggesting the
possible replacement of such minerals as cancrinite or burbankite.
Other pseudomorphs of varied morphology and origin have also been

found.
= F

Figure 11. Anatase crystal drawings
showing two observed habits, after
Mandarino and Anderson (1989)

showing (a) the tetragonal dipyramid
{011}, (b) the tabular habit with dom-

. inant pinacoid {001}.

Anatase TiO,

Anatase occurs as a relatively rare accessory mineral in fracture
cavities in hornfels and in cavities associated with the breccias. Very
rarely it has also been found in pegmatite veins, miarolitic cavities
in nepheline syenite, in cavities in sodalite syenite and sodalite xen-
oliths.

It occurs as 1-5 mm, sharp, well-formed, steep, bipyramidal and
tabular crystals of several habits. The color is predominantly black,
less commonly brown and rarely dark blue. The black crystals are
opaque, while the brown and blue crystals tend to be translucent.
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Figure 10. Analcime, a large, well-formed,
modificd trapezohedron 16 cm across, associ-
ated with blocky, orange serandite crystals. Na-
tional Museum of Natural Sciences (Canada)
specimen #30257. Photo by J. Schekkerman.

e

Figure 12. Ancylite, crystal drawings of
two habits (after drawings of ancylite

crystals from the Keystone Quarry, Cor-
nog, Pennsylvania (Keidel ef al., 1971)).

Ancylite-(Ce) SrCe(CO,),(OH)'H.,O

Ancylite-(Ce) occurs abundantly as excellent, sharp, single crystals
or groups of crystals, frequently in spherical aggregates and druses
as well as large pseudomorphs after other minerals. The most frequent
occurrence is in altered and unaltered pegmatite veins and pipes, less
frequently in miarolitic cavities and very rarely in the cavities of the
breccia zones and marble xenoliths.

The most common habit is the elongated {120} rhombic prism
terminated by the {111} rhombic pyramid. Less common is the very
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short prism with pyramidal terminations, resembling hexagonal di-
pyramids. Other rare habits are the very thin tabular crystals and
compact, dull spheres. Frequently found in the altered pegmatite veins
are large, hexagonal, prismatic pseudomorphs up to 15 ¢cm in length,
consisting of masses of densely intergrown small crystals of ancylite.
Some of the pseudomorphs have solid cores, while others are only
hollow, tubular casts. In some of these, traces as well as crystal sections
of burbankite have been found.

Individual crystals of ancylite are usually in the 0.5-5 mm size
range. Color is predominantly pink (under natural or tungsten light),
rarely pale orange and, in larger masses such as the pseudomorphs,
pinkish gray. The luster varies from dull to vitreous.

Ancylite-(Ce) is one of the very latest minerals in the paragenetic
sequence of the various mineralogical environments mentioned above.
On some specimens, more than one distinct generation of the mineral
has been noted.

Calcio-ancylite-(Ce) also occurs in Mont Saint-Hilaire and bears a
very close resemblance to ancylite, from which it can only be distin-
guished by chemical analysis.

(See color photos on facing page.)

Andradite Ca,Fe; *(Si10,),

Andradite, a member of the garnet group, occurs as sharp, lustrous,
simple dodecahedra and small clusters in miarolitic cavities and rarely
in the marble xenoliths. The crystals are mainly 3-8 mm in size, but
exceptional crystals to 2 cm in diameter have been found. The color
is predominantly dark to pale olive-green, brownish green or yellow-
green with some crystals exhibiting internal color zoning. The luster
IS vitreous and crystals are translucent to opaque.

Anglesite  PbSO,

Anglesite is an extremely rare secondary mineral, occurring as thin,
opaque crusts on galena and as tiny (<1 mm), sharp, green pseu-
dorhombohedra on aegirine and microcline in close proximity to cor-

roded galena, in an altered pegmatite vein. The crystals are translucent
with a resinous luster.

Ankerite Ca(Fe** Mg Mn)CO,),

Ankerite, a dolomite group mineral, occurs as a pale beige-colored
epitactic overgrowth on siderite rhombohedra, in large open cavities
in carbonate-rich pegmatites, associated with albite and synchysite.
The overgrowth averages 0.5-1.0 mm in thickness.

Annite KFe; *AlSi,0,,(0OH,F),

Annite, an uncommon member of the mica group, is very closely
related to and visually indistinguishable from biotite. It occurs in large,
well-formed, black, pseudohexagonal prisms up to 12 cm across and
15 cm long. It is encountered rarely in random concentration, in coarse-
grained sodalite syenite.

Aragonite CaCO,

Aragonite is extremely rare. It has been found as aggregates up to
7 mm across of stacked, tabular crystals averaging 0.5 mm in miarolitic
cavities associated with analcime, natrolite and calcite. It has also
been found as pinkish yellow, cleavage fragments to several milli-
meters in size.

Arfvedsonite Na,(Fe** Mg) Fe**5i,0,,(0H),
A common amphibole, arfvedsonite is found in excellent prismatic
crystals in pegmatite veins and dikes up to 20 cm in length. It has

also been found as 1-5 mm long, dark green to gray and black prisms
in marble xenoliths.

Fresh, unaltered crystals are black with a vitreous to dull luster. In

altered pegmatites some of the crystals may be partially altered or
etched. These crystals tend to be somewhat fibrous, deeply pitted,
occasionally hollow with a dull luster.

Magnesio-arfvedsonite also occurs at Mont Saint-Hilaire; the two
species are indistinguishable without chemical analysis.
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Figure 13. Arfvedsonite (left), a large, single
crystal 10.5 cm in length. G. Haineault collec-
tion. Photo by G. Robinson.

Figure 14. Arfvedsonite (right), a
large, single crystal 7.5 cm in length.

;. Haineault collection. Photo by G.
Robinson.

A

Figure 15. Arfvedsonite crystal
drawing showing a common habit,
after Mandarino and Anderson
S (1989).

—_——

i

Arsenopyrite FeAsS
Arsenopyrite is a relatively rare accessory mineral in pegmatites,
marble xenoliths, miarolitic cavities, breccia and sodalite xenoliths.
It occurs as very sharp, 1-3 mm, wedge-shaped and short prismatic
crystals and as crystalline masses intimately intergrown with other
sulfides. Exceptional crystals to 1.5 cm have been found in the marble
xenolith association.

Ashcroftine-(Y) K.Na,(Y,Ca),,Si,,0,,(0H),(CO,),-3H,0

The mineral was originally described from Narssérssuk, Greenland,
as “kalithompsonite™ (Gordon, 1924), and redefined later as a new
species, ashcroftine (Hey and Bannister, 1933). At Narssarssuk it is
found as pink, matted, fibrous masses collected from a single pegmatite
cavity. Ashcroftine-(Y) has the distinction of having the largest unit
cell dimensions of all known species (Moore ef al., 1969 and 1987).
Mont Saint-Hilaire is the only other known locality for the mineral,
and in both localities the occurrence is exceedingly rare.

At Mont Saint-Hilaire ashcroftine-(Y) occurs as very fine, divergent
sprays, tufts and small masses of randomly oriented capillary to fibrous
crystals in a very small number of cavities in the breccia zones and
in some miarolitic cavities in nepheline syenite.
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Figure 16. Ancylite crystal 6 mm in length.
Horvith collection and photo.

Figure 18. Astrophyllite, a large, tab-
ular, doubly terminated crystal 5.5
cm in height, associated with albite
and aegirine. G. Haineault collection.
Photo by . Robinson.

Individual crystals are very thin (<0.01 mm across), 2-20 mm
long, flexible, soft and commonly bent. The luster is silky and the
color is very pale violet, pale pink and white. Associated minerals
are microcline, albite, aegirine, quartz, bastnisite, lorenzenite, brook-
ite, elpidite, leucosphenite, cordylite and narsarsukite.

The fine, acicular lorenzenite occurring in the breccia cavities bears
a very close resemblance to ashcroftine-(Y) and the two species are
sometimes intimately intergrown, making reliable sight identification
nearly impossible. Lorenzenite, however, is far more common than
ashcroftine-(Y) and fluoresces pale yellow under short wave ultraviolet
radiation. Ashcroftine is not fluorescent.
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Figure 17. Ancylite crystal group. The largest
crystal is S mm in height. Horvith collection

and photo.

Astrophyllite (K,Na),(Fe** Mn),Ti,51,0,,(0,0H),

Astrophyllite, a member of the astrophyllite group, is one of the
more common and conspicuous minerals found at Mont Saint-Hilaire
It is found as well-formed, sharp, tabular to bladed crystals to several
centimeters in length, as well as bladed and acicular microcrystals,
in pegmatite veins and pipes.

It is also found very widely disseminated as flakes and bladed
crystals or radiating crystalline masses embedded in nepheline syenite,
in close proximity to various pegmatitic structures, and rarely in
homfels, marble xenoliths and miarolitic cavities

The color of astrophyllite is medium to dark brown, reddish bronze
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or brownish red. Some very small crystals are transparent to translucent
while the large crystals and the embedded crystalline masses are
opaque. The mineral is micaceous, with a greasy to pearly luster.

Astrophyllite is practically identical in color and habit to kupletskite,
with which it may be intimately associated; consequently, visual iden-
tification is unreliable.

Augite (Ca,Na)(Mg,Fe, Al Ti)Si,Al),0O

Augite, a pyroxene group mineral, was confirmed by chemical
analysis from a single specimen; however, the specimen was lost and
no other information is available regarding its description or associ-
ations. The occurrence of augite may not be as uncommon as the
single reported analysis may suggest, as very few pyroxene minerals
undergo detailed chemical analysis.

Barite BaSO,

Barite is a very rare, minor accessory mineral found in miarolitic
cavities, breccia and in fracture cavities in the hornfels.

The crystals are well-formed, short prisms, 1-2 mm in length,
colorless to pale or lemon yellow, transparent and with a vitreous
luster.

o —

—

Figure 19. Barylite, tabular crystals 2 to 4 mm in
length. Horviith collection. SEM photo by E. Vadas.

Barylite BaBe,Si,0,

Barylite is exceedingly rare and only a very small number of spec-
imens have been recovered from miarolitic cavities and a pegmatite
dike.

It occurs as colorless to white, very thin, elongated, bladed, single
crystals and as divergent groups of crystals, 0.5-5 mm long

In the pegmatite, associated minerals include astrophyllite, micro-
cline, analcime, aegirine, natrolite, catapleiite, ancylite and calcite.
In miarolitic cavities it is associated with analcime, aegirine, biotite,
burbankite, ewaldite, donnayvite, natrolite, zircon, hilairite and barite.
Crystals are transparent to translucent with a waxy luster.

In both associations barylite is a late stage mineral in the paragenesis.

Barytolamprophyllite
(Na,K),(Ba,Ca,Sr),(Ti,Fe),(Si0,),(O,0H),
See lamprophyllite.

Bastniisite-(Ce) (Ce,La)(CO,)F

Bastniisite-(Ce) is a relatively rare accessory mineral, occurring in
a number of different environments. It has been found in altered and
unaltered pegmatites, miarolitic cavities, hornfels, marble xenoliths
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and in cavities in the igneous breccia.

It is found as minute flakes, commonly in intimate intergrowth with
parisite, coating other minerals or as very small (<1 mm) spheres
and rosettes and as crude, prismatic pseudomorphs up to 5 cm in
length. The flakes are hexagonal or rounded, white, beige, pale pink,
pale gray or greenish gray, opaque, and have a dull pearly luster.

The pseudomorphs are usually etched, hexagonal prisms with
rounded terminations or (rarely) well-formed, hollow hexagonal
prisms terminated by a low pyramid, consisting of compact masses
of anhedral bastnisite crystals. The color is gray to tan and the luster
is dull.

In all environments bastniisite is one of the latest species to form
in the paragenetic sequence.

Bavenite Ca_Be,Al Si,0,,(OH),

Bavenite is a very rare accessory mineral in marble xenoliths,
associated with apophyllite, natrolite and pectolite. It occurs as superb,
very thin, tabular crystals, in very attractive concentric, divergent
groups resembling the pages of an open book. In many of these groups
the crystals are stacked very tightly, forming compact cylindncal
aggregates. The crystals are rectangular in shape, 1-5 mm long,
colorless or very pale yellowish white. The luster is vitreous to pearly.

2
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Figure 20. Barylite crystal drawing show-
ing dominant {h00} pinacoid with other
{hk0} pinacoids and an {h01} rhombic
prism.

Figure 21. Bavenite in thin, platy crystals 2 to 3 mm
across. Horvith collection. SEM photo by E. Vadas.
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Behoite Be(OH),

Behoite was originally described from the Rode ranch pegmatite
in Llano County, Texas (Ehlmann and Mitchell, 1970). Mont Saint-
Hilaire is the second reported locality for the mineral (Chao and Baker,
1979). Recently two others have been reported; a second Texas locality
and one in Utah (R. Gaines, personal communication).

At Mont Saint-Hilaire behoite is found as an extremely rare ac-
cessory mineral in pegmatite veins and in miarolitic cavities in neph-
eline syenite. It occurs as well-formed, wedge-shaped crystals, form-
ing radiating, spherical aggregates. The crystals are 0.5-1.5 mm in
length and the spherical groups are 2—4 mm in diameter. Some of the
spheres have a solid core of behoite, while others have a hollow core.
It has also been found as groups of prismatic crystals, 2-7 mm in
length, with very steep, wedge-shaped terminations, forming oriented,
reticulated aggregates, in an unaltered pegmatite vein. These crystals
are exceptionally large for the species. Behoite has also been found
as a thin crust on serandite and other minerals occurring in pegmatites.

The crystals are mainly white or colorless and very rarely pale pink
to pale gray with a greasy to dull luster. Most crystals are translucent
to opaque or very rarely transparent. The crusts are white, and opaque
with a dull luster. (See color photo on following page.)

Berthierine (Fe™*,Fe*" Mg), «(5i,Al),O,(OH),

Berthierine, a member of the kaolinite-serpentine group, was found
as sharp, well-formed, 3-5 mm long, greenish yellow, yellow, pseu-
dohexagonal, prismatic pseudomorphs terminated by a pinacoid in a
very heavily altered pegmatite vein consisting largely of natrolite,
tetranatrolite, aegirine, ancylite and rhodochrosite. The crystals are
pseudomorphs after a mineral with a layered structure, possibly biotite
or some other mica. The replacement is partial, with a well-defined,
translucent terminal-zone with a greasy luster, consisting of pure ber-
thierine, while the rest of the prism is opaque and dull, and is a mixture
of berthierine and the replaced mineral. (See color photo on following

page.)

Beryl Be,AlS1,0,,

The occurrence of beryl is very rare. It has been found in small
fractures in pale gray, fine-grained hornfels, as 1-3 mm long hexagonal
prisms terminated by the {0001} pinacoid and small pyramidal faces.
The crystals are pale yellow with a vitreous luster. Beryl bears very
close resemblance to the very commonly occurring fluorapatite in the
homnfels association, from which it is difficult to distinguish visually.

Beryllonite NaBePO,

Beryllonite is an exceedingly rare accessory mineral in the fracture
cavities in the hornfels. It has been found as small (<1 mm diameter),
dull, white spheres and rosettes associated with quartz, rutile, calcite
and analcime.

Beudantite PbFe; *(AsO XSO )OH),

Beudantite is an extremely rare secondary mineral at Mont Saint-
Hilaire. It was found as yellow-green to olive-green crusts and druses
of tiny (<1 mm), indistinct, translucent crystals with greasy luster,
in cavities in etched sphalerite crystals, in an altered pegmatite vein.
In addition to sphalerite, it was also closely associated with galena,
arsenopyvrite and pyrite.

Biotite K(Mg,Fe**),(Al,Fe*")Si,0,,(0H,F),

Biotite, a common mica, is relatively abundant as well-formed,
euhedral crystals and as crystalline masses in many of the mineral
associations, and as a rock-forming mineral. The crystals are short to
long, frequently tapered pseudohexagonal prisms to several centi-
meters across. The color is black or very dark reddish brown. Biotite
is visually indistinguishable from siderophyllite and annite, which are
also found at Mont Saint-Hilaire.

Birnessite NaMn, 0O,,-9H.,0
Birnessite occurs as thin, dull coatings and as fine-grained pseu-
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domorphs after serandite (“black serandite™) and rhodochrosite. The
replacement is usually very shallow on the serandite or rhodochrosite
crystals, although some crystals appear to be completely altered.

The color of birnessite is very dark brown or black and the luster
1 dull to greasy.

The bimessite pseudomorphs after serandite are some of the more
spectacular specimens from Mont Saint-Hilaire, some pseudomorphs
attain extraordinary sizes of up to 20 cm in length. They commonly
form very attractive groups of sharp prismatic to bladed crystals. The
best specimens were collected in the early 1970’s and in the summer
of 1983, in the Demix quarry. Associated with birnessite in the altered
pegmatites are analcime, natrolite, leucophanite, rhodochrosite and
polylithionite. (See color photo on following page.)

Bismuth Bi

Native bismuth occurs as very small, metallic flakes and blobs
embedded in sodalite xenoliths. It is extremely rare and only a few
specimens are known.

Figure 22. Britholite-(Ce), a radiating group of
crystals. The needles are 10 to 15 microns in
length. National Museum of Natural Sciences
(Canada) specimen #53747. SEM photo by 1.

Wainwright.

Britholite-(Ce)  (Ce,Ca)(Si0,,PO,)(OH F)

Britholite-(Ce), an uncommon member of the apatite group (Gay,
1957), is exceedingly rare in sodalite xenoliths, occurring as colorless,
transparent, radiating groups of prismatic crystals, embedded or par-
tially embedded in sodalite. The crystals are 0.5-1.5 mm long, less
than 0.1 mm across, and very inconspicuous, tending to blend into
the colorless to white sodalite matrix. Britholite looks very similar to
several other species, such as pectolite, cancrinite and revdite, that
occur as colorless prismatic crystals in the same association, and visual
identification is impossible.

Brockite (Ca, Th,Ce)PO,)'H,O

Brockite, a member of the rhabdophane group (Fisher and Mey-
rovitz, 1962), is extremely rare at Mont Saint-Hilaire. It was found
as small (4-8 mm diameter), white powdery masses, intimately as-
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Figure 23. Behoite, a group of wedge-shaped
crystals 2.5 mm in diameter. Horvith collection
and photo.

Figure 24,

Berthierine crystals to 0.5 mm. Dan Behnke collection and photo.

Figure 26. Brookite crystals to 1.1 mm. Dan Behnke collection and photo.

Figure 25. Birnessite, a fine, sharp pseudo-
morph after a doubly terminated serandite

crystal 4.5 em in length. Horvith collection.
Photo by G. Robinson.

sociated with the new species thornasite in a heavily altered pegmatite
dike (Ansell and Chao, 1987). Other associated species are analcime,
aegirine, steacyite, yofortierite, eudialyte, mangan-neptunite, epididy-
mite, leifite, natrolite, serandite and polylithionite.
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Brookite TiO,

Brookite is fairly common in miarolitic cavities in nepheline syenite,
in breccia cavities and in small fractures and seams in the homnfels.
The crystals are typically sharp, well-formed, complex, short prisms;
equant, pseudohexagonal dipyramids; and rarely of tabular habit. They
range in size from 1-5 mm in length with exceptional crystals to |
cm. The color is predominantly black; in thin fragments it may be
very dark brown to red-brown.

Burbankite (Na,Ca),(5r,Ba,Ce),(CO,),

Burbankite was originally described from the Bearpaw Mountains,
Montana (Pecora and Kerr, 1953). It has also been reported from the
Green River Formation (Milton and Fahey, 1960) and from a vein in
the Vuojirvi pluton in the Kola Peninsula, USSR (Borodin and Ka-
pustin, 1962). Mont Saint-Hilaire is the fourth reported locality (Chen
and Chao, 1974) for the mineral.

At Mont Saint-Hilaire it occurs as a rare accessory mineral in
miarolitic cavities in nepheline syenite, in minute amounts in the
contact rims between sodalite syenite and hornfels, and very rarely
in pegmatites and sodalite xenoliths.

It is found as excellent, sharp, well-formed, hexagonal or dihex-
agonal prisms, commonly terminated by hexagonal pyramids either
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Figure 28. Burbankite
crystal drawing, from
measurements made on
a reflecting goniometer,
showing the more com-
mon {1011} pyramid.

Figure 27. Burbankite, a terminated,
single crystal 6 mm in length. Horvith
collection and photo.

the {1011} or the {1012}, or the combination of a pyramid and a small
pinacoid. It is also found as prismatic crystals with etched or fibrous
terminations, as compact, spherical aggregates and as pure fibrous
masses.

Crystals in the miarolitic cavities average 1-3 mm in length, with
exceptional crystals attaining 2 cm. Burbankite crystals are pale to
lemon-yellow and orange-yellow and predominantly transparent, with
occasional translucent to opague zones, and with a vitreous to dull
luster. The crystals often have an opaque, glaze-like white shell that
tends to exfoliate, readily exposing the yellow transparent core. The
prisms found in sodalite xenoliths and the fibrous variety are white
or beige and opaque, with a silky or dull luster.

Traces of burbankite have also been detected in large (5-10 cm
long), hexagonal prismatic pseudomorphs composed of ancylite after
an unknown precursor, leading to the supposition that the replaced
mineral may have been burbankite.

Calcio-ancylite-(Ce)
See ancylite-(Ce).

(Ca,Sr)Ce(CO,),(OH)-H,0

Calcite CaCO,

Calcite is ubiquitous at Mont Saint-Hilaire. It is found as excellent
crystals in numerous habits, as large granular masses and as small
fine-grained to coarsely cleavable segregations and fillings.

The crystals are tabular, prismatic, columnar, blocky or platy, and
range in size from | mm to 10 cm across. Most are transparent or
have transparent sections; some are translucent, rarely opaque. The
predominant color is yellow (pale to lemon); colorless crystals are
also very common; less common colors are beige, pale brown and
pale green.

Cancrinite Na.Ca,AlLSi 0,(CO,),

Cancrinite, a member of the cancrinite group, is relatively common
in sodalite syenite. It is found as pale to dark yellow and pale orange,
randomly disseminated, fine-grained and fibrous columnar masses
several centimeters across, and very rarely as embedded pale yellow,
dull, opaque, crude prisms up to 2 cm long and 1.5 cm across. It has
also been found in narrow seams in nepheline syenite, in close prox-
imity to sodalite xenoliths as sharp, 1-20 mm long, intergrown pris-
matic crystals showing two sets of hexagonal prisms {1010} and
{1120}, terminated by the hexagonal pyramid {1011}. The small crys-
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tals are colorless to pale violet and transparent with a vitreous luster,
while the larger crystals are pale to dark violet and opaque, with a
dull to greasy luster. Very rarely, it occurs in sodalite xenoliths as
small (2-5 mm diameter), embedded, spherical nodules, consisting
of pale violet, concentric, radiating prisms, and in small cavities as
sharp, 1-2 mm, colorless to pale violet, transparent and white, opaque.
hexagonal prisms.

Carbocernaite (Ca,Na)(Sr,Ce, Ba)CO,),

Carbocernaite is extremely rare. To date, a single cavity in igneous
breccia has yielded the only confirmed specimens of the mineral. It
occurs as small, yellow, irregular grains associated with donnayite,
ancylite, synchysite, albite, parisite, pyrophanite, titanite and other
species. It was first found at Mont Saint-Hilaire in 1974 and then
designated as UK#40 (Chao and Baker, 1979).

The mineral is chemically similar to burbankite; it was originally
described from the Vuorjidrvi Massif, Kola Peninsula, USSR (Bulakh
et al., 1961).It has also been reported from Vietnam (Bulakh and
Izokh, 1966) and northern Ontanio (Harris, 1972)

Carbonate-fluorapatite Ca(PO,,CO,)F

Carbonate-fluorapatite, a member of the apatite group, is a rare,
late-stage accessory mineral in pegmatite veins. It is found as 1-3
mm botryoidal aggregates consisting of transparent, pale brown, tab-
ular, simple hexagonal crystals. It also occurs as beige or gray, flat,
tabular crystals 1-5 mm in length; these crystals are sometimes hollow,
and appear to be pseudomorphs after an undetermined mineral of
orthorhombic symmetry. The luster is vitreous to greasy

Figure 29. Carletonite crystal 1.2 cm in height,
collected in the spring of 1988. Horvith col-
lection and photo.

Carletonite KNa,Ca,Si,0,.(C0O,)(OH.F)HO

Carletonite was originally described from Mont Saint-Hilaire (Chao,
1971 and 1972), which remains the only known locality for the species
It occurs exclusively in marble xenoliths, frequently in close proximuty
to, or in contact with, dark green, fine-grained homfels and igneous
breccia.

Prior to 1982, only small amounts of the mineral were encountered,
and essentially all the specimens collected consisted of crystalline
masses and cleavages. In the period 1982-87, operations in the Pou-
drette quarry exposed a number of marble xenoliths which produced
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Figure 30. Carletonite, composite drawing of

three crystals measured on a reflecting goni-
ometer.

the best crystallized specimens, including a number of exceptionally
large crystals, some with the most attractive, vivid, cornflower-blue
color.

The first major find occurred in the summer of 1983, vielding some
large matrix specimens of pale blue crystals to 5 cm in length. Some
very fine specimens with crystals of 5-10 mm and excellent color
have been found intermittently from 1983 to 1987. The most significant
find that produced the finest specimens to date, mostly single crystals
of exceptional sharpness and intensity of color, occurred in November
of 1987. Very attractive, sharp, color-zoned (pale to deep blue, pink
to colorless to white), single crystals to 6 cm were recovered in
significant numbers, as well as transparent, deep blue, terminated
crystals to 1.5 cm in length.

Carletonite is found as layered crystalline masses embedded in the
marble, and in cavities of varying sizes as sharp, well-formed, te-
tragonal prisms, usually overgrowing a layer of colorless or white
crystalline carletonite lining the cavities. Associated minerals include

quartz, calcite, pectolite, aegirine, steacyite, leucosphenite, narsar-
sukite and fluorite.

The crystals are short to long tetragonal prisms, bounded by {100},
{110} and {130} prisms and the {001} pinacoid with variously developed
tetragonal dipyramids {011}, {021} and {111}. The size of the crystals
ranges from | mm to 6 cm in length and up to 2 cm across, however
the average size is in the 2-10 mm range.

Cleavage in one direction, {001}, is perfect and {110} is good. The
layered structure of the mineral is very prominent, especially on crys-
tals that show evidence of natural etching on the prism faces.

The color of carletonite varies greatly from crystal to crystal or
even within the same crystal, ranging from very pale to fairly intense
cornflower-blue to deep blue; less commonly from pink to pale violet;
and also white and colorless. Color zoning in crystals is very common,
and the transition may be gradual or very sharp and irregular. Phantoms
occur in many of the smaller transparent blue crystals, with a darker
blue core and a colorless to pale blue outer zone. The exterior of large
crystals tends to be white or very pale blue and opaque, due mainly
to internal flaws and inclusions, while the core is translucent to trans-
parent, and vivid blue. The smaller crystals are most commonly trans-
parent. Some crystals also contain hollow tubular cavities with a square
or rectangular cross section, from which some undetermined mineral
of prismatic morphology was naturally leached.

The luster ranges from dull (in many cases etched surfaces), to
vitreous and silky. The development of a dull, waxy luster after ex-
tended exposure to air has been reported, but has not been observed
by the authors on specimens in various collections after more than
SIX years.

While very fragile, several small gemstones have been cut from

transparent carletonite, the best being a (.34 carat dark blue emerald
cut.
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Figure 31. Catapleiite, a very large rosette of
lustrous, tan-colored crystals 9 cm across. Na-
tional Museum of Natural Sciences (Canada)
specimen #51289. Photo by G. Robinson.

Catapleiite Na,ZrSi,0,-2H,0

Catapleiite, a monoclinic (pseudo-orthorhombic, pseudohexagonal)
silicate (Chao et al., 1973), is a relatively common species at Mont
Saint-Hilaire, occurring mainly in altered pegmatite veins from mil-
limeter-size microcrystals to superb crystal groups and rosettes to 15
cm in diameter. It has also been found less frequently in unaltered
pegmatites, miarolitic cavities, marble and sodalite xenoliths and brec-
cia cavities. Mont Saint-Hilaire has over the years produced the best
and the largest crystallized specimens of catapleiite, making it, after
serandite, perhaps the most sought after species from the locality.

It is found as excellent, sharp, hexagonal-shaped plates commonly
forming lustrous, attractive and sometimes spectacular, stacked, ro-
sette-like groups. Individual crystals are relatively rare and tend to be
smaller. Crystals are invariably twinned, polysynthetically. At least
six twin laws were reported, which singly or combined result in
monoclinic symmetry and orthorhombic and hexagonal pseudosym-
metries (Chen and Chao, 1973).

The color varies from tan to beige to pale gray to brown to colorless
and very rarely in small crystals to pale yellow, pale orange, pink and
very pale blue. The crystals are transparent to translucent to opaque.
The luster is vitreous, although many crystals are coated with an
extremely thin, transparent film that tends to diminish the luster and
imparts an attractive iridescence to the crystals. Cleavage in one
direction is perfect; two other cleavages are imperfect. Catapleiite
forms an isomorphous series with calcium catapleiite (Portnov, 1964),
in which catapleiite is the sodium end-member and calcium catapleiite
the calcium end-member. The latter has not been found at Mont Saint-
Hilaire. (See the color photos on p. 304.)

Celestine SrSO,

Celestine 1s extremely rare. It has been found as 0.5-1.0 mm,
compact, spherical aggregates in small cavities in a contact between
altered pegmatite and hornfels. The color varies from white to tan;
the luster is dull.

Cerite-(Ce) (Ce,Ca) (Mg, Fe**)Si(O,0H,F),,
Another extremely rare species at Mont Saint-Hilaire, cerite-(Ce)
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has been found as 0.5-1 mm transparent, hexagonal plates, forming
rosette-like groups, in small cavities in a pegmatite vein contacting a
marble xenolith. It is associated with natrolite, fluorite, albite, cata-
pleiite, calcite, helvite, apatite and tundrite. The crystals are rose-red,
pale pink and pink, with a vitreous luster. The thin hexagonal plates
tend to be rounded on the comers; they resemble catapleiite and an
unusual platy habit of rhodochrosite found in the pegmatites, and may
be easily confused with those species.

Cerussite PbCO,

Cerussite has been identified as an extremely rare secondary mineral
occurring on corroded galena crystals, in heavily altered pegmatitic
veins and breccia cavities. It occurs as very small (<0.5 mm), white
or off-white acicular crystals, as thin crusts on galena, and in small
solution cavities in galena crystals. In some specimens, cerussite is
intimately intergrown with yellow, acicular wulfenite.

Chabazite CaAl,Si,0,,-6H,0

Chabazite, a zeolite, has been found as a very rare accessory mineral
in an altered pegmatite, in marble and sodalite xenoliths. It occurs
most often as minute (<1 mm), white or colorless, rounded hexagonal
plates, flakes, rosettes and spherical aggregates of flakes in small
cavities in sodalite xenoliths. It is also found as white and tan, <|
mm, six-pointed, stellate crystals or groups in marble xenolith cavities,
mainly associated with carletonite. Orange-brown, glassy, hexagonal
crystals to 1.2 cm in diameter were found in a pegmatite vein. The
smaller crystals appear to be somewhat micaceous, opaque to trans-
lucent, and have a dull to pearly luster; the large crystals are translucent
to transparent with vitreous luster.

Chalcopyrite CuFeS,

Chalcopyrite has been found extremely rarely as sharp, 2-3 mm
disphenoids in fracture cavities in hornfels. More commonly it occurs
as embedded masses with other sulfide minerals in altered pegmatite
veins and hornfels.

Chamosite (Fe** Mg, Fe*"),Al(S1,A1)O,(OH,0),

Chamosite, a chlorite group mineral, occurs as dark, brownish
green, spherical aggregates and micaceous plates with pearly luster,
from 0.5 to 15 mm across, in cavities in marble xenoliths and in
pegmatite veins.

Chkalovite Na,BeSi,0,

Chkalovite was originally described from the Lovozero Massif in
the Kola Peninsula (Gerassimovsky, 1939a), where it occurs as crys-
talline segregations, in sodalite syenite pegmatites. It has also been
found at Ilimaussaq (Serensen, 1960). At Mont Saint-Hilaire, the third
reported locality, it is exceedingly rare, found as 0.5-3 mm, complex,
equant crystals, with somewhat rounded appearance, in tiny cavities
in sodalite xenoliths, associated with villiaumite, ussingite, lovozerite,
vuonnemite, serandite, lueshite, steenstrupine and others. The crys-
tals, the first reported for the species, are colorless, transparent with
vitreous luster and conchoidal fracture. They may be easily confused
with similar crystals of sodalite and natrophosphate, which occur in
the same association.

Clinochlore (Mg, Fe**),Al(Si,ADO,(OH),

Clinochlore, a member of the chlorite group, occurs as aggregates
of very minute (0.1-0.5 mm) plates forming rosettes on crystals of
taeniolite in cavities in marble xenoliths. It is brown, pale tan, colorless
or white.

Cordierite Mg,AlLSi.O,,
Cordierite has been found as embedded, white to pale gray, minute
anhedral grains in hornfels.

Cordylite-(Ce) Ba(Ce,La),(CO,),F,
The type locality for cordylite-(Ce) is Narssirssuk, Greenland,
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Figure 32. Cordylite-(Ce) crys-
tal drawings showing two hab-
its, (a) the very rare, tabular
habit with dominant pinacoid
{0001}, (b) the common barrel-
shaped habit with more domi-
nant prism represented by
{hOhO} and one of several pyra-
mids represented by (hOhl}.
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where it occurs in good 1-3 mm, hexagonal, hemimorphic crystals
in pegmatitic cavities in nepheline syenite (Beggild, 1953). Mont
Saint-Hilaire is the only other known locality for the mineral (Chen
and Chao, 1975), where it is encountered very rarely, in cavities
associated with breccia zones, in altered pegmatite veins and in min-
eralized tension fractures in the hornfels.

A number of different crystal habits have been noted. Hexagonal
prisms 2-10 mm in length, terminated by the combination of a {0001}
pinacoid and small hexagonal pyramid, were found in a heavily altered
pegmatite vein, associated with microcline, biotite, fluorapatite, cal-
cite, donnayite, siderite, rutile, sphalerite and pyrite. The prisms are
yellow, gray and grayish brown and opaque, with dull to greasy luster
on the prism faces and vitreous on the pinacoid and pyramidal faces.

Thin hexagonal plates dominated by a {0001} pinacoid, with very
minor pyramidal and prism face development, forming attractive com-
plex rosette-like groups, were found in small cavities in breccia,
associated with donnayite, parisite, synchysite, ancylite, titanite, ap-
atite, tadzhikite and carbocernaite. The crystals are 1-3 mm in di-
ameter, lemon-yellow to orange-yellow, and transparent to translucent
with vitreous luster.

In the breccia and the hornfels associations, cordylite-(Ce) has also
been found as short or elongated, tapering, hemimorphic, hexagonal
crystals, associated with albite, aegirine, quartz, elpidite, brookite,
lorenzenite, leucosphenite, narsarsukite, ashcroftine, calcite and bast-
niisite. Some of these crystals are of superb guality and clearly the
best and the largest for the species, with exceptional crystals up to
1.5-2 cm in length. The color is yellow, to brownish yellow and
orange-yellow. The luster varies from dull to greasy to vitreous. Crys-
tals are transparent to translucent and opaque. Many of the crystals
have a transparent interior, even when appearing dull and opaque on
the extenior. The layered structure and perfect basal cleavage is evident
in all crystal habits. (S¢e the color photo on the following page.)
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Corundum Al,O,

Corundum, a member of the hematite group, has been found as
small, pale brown, granular masses embedded in albite patches in
fine-grained hornfels, associated with albite, siderite, ancylite, beryl
and molybdenite. The occurrence is extremely rare and only a few
specimens are known.

Cryolite  Na,AlF,

Cryolite occurs as 1-2 mm, sharp, pseudo-octahedral crystals, in
small cavities in sodalite xenoliths, associated with sodalite, villiaum-
ite, natrolite, eudialyte, lovozerite, chabazite and aeginne. It is ex-
tremely rare and only a few specimens have been recovered to date.
The crystals are colorless to white, and have a greasy luster.




Figure 34. Catapleiite group of transparent
crystals. The specimen measures 3.5 cm across.
National Museum of Natural Sciences (Canada)
specimen #37369. Photo by G. Robinson.

Dagqingshanite-(Ce) (Sr,Ca,Ba),(Ce,La}PONCO,), (OH,F),

Dagingshanite-(Ce) was first found at Mont Saint-Hilaire in 1976,
and was recognized as a potential new species and designated as
UK#44 (Chao and Baker, 1979). Due to the scarcity of the mineral
and difficulties with the definition of the crystal structure, no progress
was made after 1979. The mineral was found in 1980 at the Bayan
Obo iron ore deposit, near Mount Dagingshan in China, where it
occurs as platy aggregates and crude rhombohedra, and was later
described as a new species (Yingchen er al., 1983, and Lulu and
Zhizhong, 1985).
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Figure 33. Catapleiite crystal group 4
cm across. G. Haineault collection.
Photo by G. Robinson.

Figure 35 (below). Cordylite crystal, 5
x 9 mm. G. Haineault collection. Photo
by L. Horvith.

At Mont Saint-Hilaire the mineral was found, in what may be a
single occurrence, in small cavities in the margin of an altered peg-
matite dike, associated with albite, ancylite, pyrite, anatase and a
green “chlorite-like™ mineral. It occurs as 0.2-1 mm diameter, sharp,
pale yellow, transparent, hemimorphic crystals displaying trigonal
pyramids and concave (due to twinning) pedions, and complex twinned
aggregates. All crystals examined are reported to be polysynthetically
twinned along at least three directions (Chao and Baker, 1979). The
crystals bear some resemblance to, and could be easily confused with
the small, tngonal, saucer-shaped donnayite crystals. The luster is
greasy to vitreous, and many of the crystals contain inclusions of and
a thin coating of a green, powdery “chlorite-like” mineral. In the
paragenetic sequence of the particular altered pegmatite environment
in which it was found, dagingshanite-(Ce) appears to be the latest
mineral to form.
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Figure 36. Daqingshanite-(Ce) twin 1 mm
across. Horvith collection. Photo by R. Gaulit.

Figure 37. Daqgingshanite-(Ce) crystal group in
parallel growth, approximately 1 mm across.

Horviith collection. SEM photo by E. Vadas.

Datolite CaBSiO,(OH)

The occurrence of datolite, a member of the gadolinite group, is
rare. It has been found in marble xenolith cavities, associated with
pectolite, as excellent crystals 2-20 mm in length, and as <1 mm
diameter compact spheres. The crystals are short prismatic, very sharp,
transparent, pale yellow or greenish yellow with a vitreous luster. The
spheres are white, dull on the exterior, exhibiting radiating internal
structure and porcellanecus luster on broken surfaces. Datolite is also
known as colorless, botryoidal micro-crusts on tetranatrolite from an
altered pegmatite.

Dawsonite NaAl(CO,(OH),

Dawsonite is found as embedded crystalline masses and rarely as
sharp, prismatic, longitudinally striated crystals, 2-35 mm in length
on fracture surfaces and in cavities in sodalite syenite and very rarely
in hornfels. The mineral is relatively rare, although it appears to be
very widely disseminated, in both the Demix and the Poudrette quar-
ries, in small quantities. Crystals are predominantly colorless to white
prisms, terminated by a pinacoid. The luster is silky.

Diopside CaMgSi,0,
Diopside, a member of the pyroxene group, occurs relatively rarely,
as masses of small (<1 mm long) green, prisms and pale pink tabular
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crystals in marble xenoliths, and as 2-5 mm long color-zoned (red-

yellow-green) prisms in hornfels.

Dolomite CaMg(CO,),

Dolomite is moderately common in mineralized seams and fractures
in the homfels, occurring as sharp, commonly curved rhombohedra
or as zoned, short, hexagonal prisms and plates. The crystals are 2-
12 mm long, translucent to opaque, with a color ranging from white
to pale pink to beige, brown, yellow, pale to apple-green and colorless.
The hexagonal crystals exhibit interesting color zoning, with alter-
nating colorless and yellow or light and dark brown zones. The most
attractive specimens are the apple-green, transparent rhombohedra to
1.2 cm in size found in 1987-88.

Figure 38. Donnayite-(Y) crystal, 1.4 cm in
height, collected in 1987. The termination is
coated with pyrite crystals. G. Haineault col-
lection. Photo by L. Horvith.

Donnayite-(Y) Sr,NaCaY(CO,),-3H.,0

Donnayite-(Y) was described as a new species from Mont Saint-
Hilaire (Chao er al., 1978), which remains the only known locality
It is a member of an isomorphous series which includes mckelveyite-
(Y) and weloganite; it is the Sr-analog of ewaldite and the Y-bearing
analog of weloganite.

It is a relatively common species, occurring in a number of different
mineralogical environments. It has been found in altered and unaltered
pegmatites, miarolitic cavities, marble xenoliths, hornfels, sodalite
syenite cavities and in breccia cavities.

Donnayite-(Y) is triclinic but displays trigonal and hexagonal pseu-
dosymmetry. It occurs in a multitude of crystal habits, including
syntactic intergrowth with ewaldite, mckelveyite, synchysite and wel-
oganite. The crystals are tabular, barrel-shaped, pagoda-shaped, sau-
cer-shaped, columnar, “trigonal™ and “hexagonal™ hemimorphic, and
platy. The crystal faces are invariably curved, rounded and uneven,
and interfacial angles are only rarely measurable. Most crystals are
twinned, and tend to occur in complex, multiple, epitactic stacked
groups and clusters. The crystals are 0.5-3 mm in length but some
exceptional crystals attaining 3 cm in length have been collected
Small crystals are transparent to translucent, while the larger crystals
are invanably opaque.

The color varies from pale yellow to lemon-yellow, orange, pale
green, gray, gray-green, pale brown, white and colorless. The luster
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is vitreous on small hemimorphic crystals, waxy to dull on the larger
crystals and resinous on fractured surfaces. Donnayite-(Y) is difficult
to distinguish from some of the other rare earth carbonates, such as
mckelveyite, ewaldite and daqingshanite, but it is far more common
than the others.

In the paragenetic sequence, in all associations, donnayite-(Y) ap-
pears to be one of the very last minerals to form.

The most impressive specimens of donnayite were collected in the
winter of 1987-88; most are matrix specimens with some exceptional
crystals exceeding 3 cm in length (Fig. 38).

Dorfmanite Na,HPO,:2H,0

Dorfmanite was originally described from the Lovozero massif
(Kapustin er al., 1980). Mont Saint-Hilaire is the second reported
locality for the mineral.

It has been found as white, powdery fillings and as compact blobs
in small cavities, 2-8 mm in diameter, in the sodalite xenoliths,
associated with sodalite, villiaumite, eudialyite, lovozerite and ussing-
ite. It is identical in appearance to several other white, powdery
minerals such as thermonatrite, trona and nahpoite, which occur in
the same environment, and proper identification requires chemical and
X-ray diffraction analysis. The stability range for dorfmanite is 25-
61% relative humidity at 25°C. Below 25% it loses two H,O molecules
and converts to nahpoite. Above 61% it converts to a higher hydrate,

known as a synthetic compound but as yet not found in nature (Waller,
1987).

Figure 39. Doyleite group of tabular crystals
0.5 mm in width. Carleton University (Ottawa)
specimen. SEM pheoto by L. Ling.

Doyleite Al(OH),

Doyleite was described as a new species from Mont Saint-Hilaire
(Chao er al., 1985). It was earlier designated as UK#45 pending its
investigation (Chao and Baker, 1979). The mineral is a polymorph
of Al(OH), and as such, structurally and chemically related to gibbsite,
nordstrandite and bayerite. Doyleite has also been found at the Francon
quarry in Montréal, Québec.

At Mont Saint-Hilaire the mineral is extremely rare, from a single
find, and only a few confirmed specimens are known to exist. It occurs
as small (<1 mm), square, tabular crystals with a layered, micaceous
structure, forming rosettes in an altered and very heavily weathered
pegmatite vein in the Demix quarry, associated with albite and minor
amounts of siderite, zircon, pyrite, molybdenite and fluorite.

The crystals are colorless to partially white or beige and transparent
to translucent to opaque with a vitreous to pearly or dull luster.

306

Dravite NaMg,Al(BO,),Si,0,,(0OH),

Dravite, a member of the tourmaline group, was found as up to 10
cm long, dark reddish brown to black, crude prisms embedded in a
narrow, mineralized seam in fine-grained hornfels.

Edingtonite BaAl,Si,0,,-4H.,0

Edingtonite, a relatively rare zeolite, is found at Mont Saint-Hilaire
as an extremely rare accessory mineral in the miarolitic cavities as
very small (<0.1 mm), hollow, tetragonal prisms with somewhat
fibrous terminations. The crystals are colorless and form small groups
encrusting ilmenite crystals. Associated minerals include ilmenite,
analcime, natrolite, calcite and aegirine.

Figure 40. Elpidite crystal
spray 11.5 cm in length with a
surface sprinkling of pyrite. G.
Haineault collection. Photo by
. Robinson.

Figure 41. Elpidite group of
terminated crystals 5 cm in
height, collected in the fall of
1989. G. Haineault collection.
Photo by . Robinson.

Elpidite Na,ZrS§i,0,,-3H.0

Elpidite is a moderately common mineral in altered pegmatites and
in cavities in the igneous breccia, less common in unaltered pegmatites.
It has also been noted as a rare accessory mineral in marble xenoliths,
and very rarely in hornfels and miarolitic cavities.

In altered pegmatites it occurs as 1-5 mm, sharp, terminated, short
prismatic crystals, as elongated, needle-like prisms forming very at-
tractive sprays to 15 cm in length and as divergent to jack-straw-like
groups and crude aggregates of prismatic crystals to 20 cm. It is also
found as 5--20 cm long pseudomorphs after divergent groups of bladed
serandite crystals, usually coated by a very fine, dark green, powdery
chlorite-group mineral.

In other associations, elpidite is found as elongated prisms 1-10
mm in length. The prisms are occasionally fibrous and rarely termi-
nated. In the breccia cavities it has been found as an epitactic inter-
growth with labuntsovite.

The color is tan, greenish gray to white or colorless; crystals are
opaque, rarely translucent, with a vitreous to greasy or silky luster.
Two good cleavages are noted parallel to the c-axis.
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Figure 44. Epididymite trilling twin 7 mm in
diameter. National Museum of Natural Sci-

ences (Canada) specimen #47302. Photo by
R. Gault.

Figure 42. Elpidite psendomorph after a fan-
shaped group of serandite crystals 13 cm in

height. National Museum of Natural Sciences
(Canada) specimen #36961. Photo by R. Gault.
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Figure 43. Elpidite crystal drawings of two hab-
its (modified from crystal drawings of elpidite
from Narssirssuk, Greenland, after Gold-
schmidt (1918)).

In the summer of 1989, large quantities of jack-straw elpidite was
exposed in an altered pegmatite. Densely intergrown masses to 50 cm
in diameter of dull, gray prisms up to 20 cm in length were collected.
The specimens were rather unattractive, with most crystals broken
and without terminations. Later in the same year, the best crystallized
specimens of elpidite known, were collected from a large pegmatite
cavity (Fig. 71). They were single, very sharp, greenish gray, lustrous
prisms with excellent terminations (Fig. 41); most were in the 1-3
cm range, with a few exceptional prisms to 10 cm in length and |
Cm Aacross.
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Figure 45. Epididymite group, 8 mm across,
of colorless, transparent, twinned crystals.
Horvith collection and photo.

Figure 46. Epididymite crystal drawing (mod-
ified from a crystal drawing of epididymite
from Narssfirssuk, Greenland, after Gold-
schmidt (1918)) showing the most common
habit.

Epididymite NaBeSi,0,(OH)
Epididymite is relatively common in both altered and unaltered

pegmatite veins. It also occurs very rarely in cavities in the igneous
breccia and extremely rarely in hornfels.

It is found in a great variety of habits, from fibrous to acicular,
bladed, long prismatic to blocky and equant prisms and is very fre-
quently twinned. Reticulate twins of acicular to prismatic crystals are
perhaps the most common, forming very attractive, stellate, spherical
and “barrel-shaped™ groups and aggregates. Superb trillings, forming
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tabular or columnar pseudohexagonal crystals up to 1 cm across have
been encountered in the pegmatites. Transparent, blocky crystals to
2 cm across were found encased in rounded, tan-colored aggregates
of catapleiite crystals, which appear to have overgrown the epididymite
in an epitactic relationship.

Single crystals are colorless while the fibrous and twinned crystals
tend to be white and translucent to opaque. The luster is vitreous to
ilky, and some crystal faces are selectively frosted.

Epididymite is dimorphous with eudidymite, a much rarer species
at Mont Saint-Hilaire, and the two minerals are very similar in ap-
pearance, both occurring in the pegmatites.

Epidote Ca,(Al,Fe*"),(Si0,),(OH)

Epidote, a member of the epidote group, has been found as sharp,
lustrous, short, prismatic crystals 0.3-3 mm in length, in a gamet-
rich skarn zone, between marble xenoliths and dark brown and green,
fine-grained hornfels. They occur as complex parallel clusters on
orange-red, well-formed grossular crystals lining fissures and cavities
completely filled with massive white calcite. Other associated minerals
are titanite, prehnite, allanite-(Ce), fluorite, microcline, aegirine and
pyrrhotite.

The crystals are dark brown to red-brown to black and opaque,
with a vitreous to greasy luster.

( 504 _/“j

Figure 47. Epistolite crystal drawing (after a
crystal drawing of epistolite from Julianehaab
district, Greenland, after Goldschmidt (1918)).

Epistolite Na,(Nb,T1),51,0,-nH,O

Epistolite was originally found by Flink in 1897 and described by
Beggild in 1901 from llimaussaq, in southern Greenland (Beggild,
1953). It has also been found in the Lovozero Massif, Kola Peninsula,
USSR (Semenov er al., 1961). Mont Saint-Hilaire is believed to be
the third locality for the species, where it occurs as sharp, well-formed,
platy crystals to 5 cm in length and more commonly as lamellar to
micaceous masses embedded in massive sodalite in sodalite xenoliths.
Very rarely it has also been found in eudialyte-rich pegmatite lenses,
sometimes partially altered to nenadkevichite.

The crystal lamellae are opaque with a pearly or silky luster. The
color is tan, silvery, pinkish beige and yellow-gray. Perfect {001}
cleavage is very distinct and two other good cleavages are also present.

Epistolite occurring in the sodalite xenoliths is believed to be an
alteration product of vuonnemite, which occurs in the same associ-
ation. The two species are very similar in morphology, and some
crystals of epistolite are only partially altered, retaining a core of
vuonnemite. Epistolite also bears very close resemblance chemically
and morphologically to murmanite, and many of the known epistolite
specimens had been tentatively identified as murmanite-like or UK #46
(Chao and Baker, 1979). Murmanite has not been found at Mont Saint-

Hilaire to date. It is also similar in physical appearance to tabular
sazhinite-(Ce).

Erdite NaFeS, 2H,0

Erdite, the first sodium-bearing sulfide found in nature, was orig-
inally described from Coyote Peak, California (Czamanske er al.,
1980). It has also been reported from the Lovozero pluton in the Kola
Peninsula (Khomyakov er al., 1979). At Mont Saint-Hilaire, the third
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Figure 48. A group of acicular erdite crystals.
The longest crystal is 1 mm in length. National
Museum of Natural Sciences (Canada) speci-
men #54812. Photo by R. Gault.

reported locality for the mineral, the occurrence is exceedingly rare
in sodalite xenoliths, where it is found in small cavities, associated
with sodalite, ussingite, natrolite, rasvumite, tugtupite, sidorenkite,
vuonnemite and lovozerite.

It is found as short (0.2-1 mm), dark copper-red to bronze, flattened,
twisted and curled, bright, very thin (<0.] mm in diameter) wire-
like crystals with metallic luster. Crystals resemble short copper wires,
and erdite is unlike any other species found at Mont Saint-Hilaire;
sight identification is reasonably easy.

Erythrite Co,(AsO,),8H.,0

Erythrite has been found in a single specimen as a pale purple crust
of very small crystals, in a pegmatite vein, associated with aegirine,
analcime and calcite. It was identified by X-ray diffraction and electron
microprobe analysis, and is believed to be a secondary mineral after
some cobalt containing precursor. Interestingly, no other cobalt bear-
ing species have been identified to date.

Figure 49. Eudialyte crystal 1.5 mm across.
Horvith collection and photo.

Eudialyte Na,(Ca,Ce),(Fe*? Mn,Y)ZrSi,0,,(OH.CI),
Eudialyte is a very common species, occurring most frequently as
dark brown or red-brown, subhedral crystals to 5 cm in diameter and
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as crystalline masses embedded in the feldspar lining of pegmatite
veins and pipes. Less frequently it is found as superb, free-growing,
I-15 mm, carmine-red, orange-red, orange and pink crystals in cav-
ities associated with pegmatitic veins and segregations. It is also found
as excellent, 1-6 mm, red or pink crystals in small cavities in sodalite
xenoliths. Very rarely it has also been encountered in breccia and
miarolitic cavities, and in at least one cavity in a marble xenolith.
Crystals are generally pseudo-octahedral, sometimes flattened and
distorted, with a multitude of small crystal faces, transparent when
small and tending to become translucent to opaque with increasing
size. Larger crystals contain many internal fractures and inclusions.
The luster is vitreous for small crystals and vitreous to greasy for
larger crystals. Earlier references also used the now discontinued
name, eucolite.

Figure 50. Eudidymite, a stellate group of crys-
tals on microcline. The specimen measures 2
cm across. G. Haineault collection. Photo by
G. Robinson.

Eudidymite NaBeSi,0,(OH)

Eudidymite is a monoclinic dimorph of epididymite. It is a very
rare species, known to occur only in a small number of localities
worldwide and in very small quantities. Known localities include the
alkali pegmatites of southern Greenland, Norway and the Kola Pen-
insula, USSR.

Eudidymite is much rarer that epididymite at Mont Saint-Hilaire.
It has been found as excellent, sharp, euhedral crystals in pegmatite
veins, and very rarely in breccia cavities. In a very rare and unusual
occurrence, it has also been found as small crystalline masses em-
bedded in hornfels.

The crystals are thin, tabular, colorless to white, transparent to
translucent, generally twinned, similar in habit and appearance to
twinned albite crystals. The twinned crystals are V-shaped, occa-
sionally forming very attractive stellate groups to 2 cm in diameter
on microcline. Some of the stellate groups bear strong resemblance
to trillings of epididymite, which are also found in the pegmatites.
Many crystals exhibit very characteristic uneven, linear etch pits, as
well as peculiar oriented, parallel grooves and notches (re-entrant
angles), that are very useful features for identification. The luster is
vitreous to silky, and the crystal surfaces tend to have a very faint
bluish iridescence.

Ewaldite Ba(Ca,Y ,Na KxCO,),
Ewaldite was originally described from core samples from the Green
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Figure 51. Ewaldite, a group of “pagoda-
shaped™ crystals with epitactic ““caps and
belts™ of vellow donnayite. The crystals are 5§
mm in height. Horvith collection and pheto.

River Formation, in Wyoming, where the mineral occurs as hexagonal
crystals in syntactic intergrowths with mckelveyite (Donnay and Don-
nay, 1971, and Donnay and Preston, 1971).

Mont Saint-Hilaire is the only other known locality for both of
these species (Chao and Baker, 1979; McDonald, 1989). Ewaldite
occurs as a very rare accessory mineral in miarolitic cavities and
exceedingly rarely in cavities associated with the igneous breccias. It
is found as excellent, sharp, hexagonal, tapering, hemimorphic crys-
tals, invanably associated with donnayite which forms an epitactic
overgrowth on the ewaldite crystals. The morphology of the crystals
shows a very strong resemblance to many other rare-earth carbonates
from which it cannot be readily distinguished visually. The crystals
occur individually or in very intricate and complex pagoda-like groups.
Generally the crystals are 2-3 mm in length but some exceptional
crystals and groups to 8—-10 mm in length have been observed.

The color varies from off-white, beige, yellowish brown, yellow-
green, greenish gray to dark bluish gray. The luster is greasy or dull
and all the crystals observed have been opaque. Some degree of color
zoning is visible on some crystals as well as striations parallel to the
{0001} pinacoid, which may be indistinct on most crystals due to the
donnayite overgrowth.

One of the most interesting and useful features for visual recognition
is the characteristic epitactic overgrowth of donnayite. In some cases
donnayite may be an integral part of the ewaldite crystal, appearing
only as a distinct, well-defined color zoned layer on the termination,
or it may appear as caps on the terminations, or as a belt-like cluster
around the ewaldite crystal. The caps and belt-like clusters may consist
of aggregates of rather crude, rounded and indistinct crystals or sharp,
trigonal hemimorphic crystals.

In the paragenesis of the miarolitic and the igneous breccia cavities,
ewaldite appears to be one of the very latest minerals

Fluorapatite Ca,(PO,)F

Both fluorapatite and carbonate-fluorapatite have been identified at
Mont Saint-Hilaire. Fluorapatite is the much more abundant of the
two species and is very widespread, occurring in pegmatites, miarolitic
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cavities, hornfels, breccia cavities and marble and sodalite xenoliths.
It occurs as well-formed, simple, hexagonal prisms, from 1 to 6 mm
in length, terminated by basal pinacoids. The crystals are transparent
to translucent, most commonly colorless, but also pale yellow, pale
green, pink, light to medium red, white and gray.

Figure 52. Fluorapophyllite crystal 3 cm across.
Horvith collection and photo.

Fluorapophyllite KCa,5i,0,,(F,OH)-8H,0

Two members of the apophyllite series, fluorapophyllite and hy-
droxyapophyllite have been identified from Mont Saint-Hilaire. Fluor-
apophyllite is the dominant member present. It occurs as well-formed
crystals, commonly in cavities associated with marble xenoliths and
as a relatively rare accessory mineral in some breccia cavities.

The crystals are up to 6 cm across, although the majority are in
the 1-6 mm range. A square tabular habit is most common in the
large crystals and a pseudo-octahedral habit in the smaller crystals.
Small elongated prismatic crystals have also been found.

The crystals are generally colorless, less frequently white, pale
gray, pale green, pale yellow (rare) and pale pink (very rare). The
luster is vitreous, except for selectively etched and dull {001} pina-
coids. Some crystals fluoresce bright green under shortwave and pale
yellow under longwave ultraviolet radiation.

Fluorite CaF,

Fluorite is a very common species occurring in almost all the modes
of occurrence. It has been found in the marble xenoliths as excellent,
pale purple to colorless octahedra to 2.5 cm on an edge, and as
millimeter-size cubes, octahedrons, dodecahedrons and various com-
binations of these forms, in a great variety of color. In the hornfels
it is found as cubic and octahedral crystals to | cm, including one 8-
mm pink octahedral crystal similar to the Alpine pink fluorites. In the
pegmatites it occurs as 1-25 mm mostly green crystals, including
several fine dodecahedra. In the other modes of occurrence it is found
most commonly as 1-2 mm crystals.

The color ranges from pale to very dark purple, pale to very intense
green, pink, pale blue, pale to lemon-yellow, and white to colorless.

In addition to euhedral crystals, cleavage masses of fluorite have
been found in the marble, carbonate-rich pegmatites and the hornfels.

Some patches of massive fluorite found in the hornfels exceeded 1|
meter in diameter.

Franconite Na,NbO,,-9H,0

Franconite, a hydrated Na-Nb oxide, was originally described from
the Francon quarry in Montréal, Québec (Jambor er al., 1984). At
Mont Saint-Hilaire, the second known locality, the mineral had been

recognized as a new species and designated for a number of years as
UK#43 (Chao and Baker, 1979).
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Figure 53. Franconite, spherical aggregates of
fibers. Spheres are 1 to 2 mm in diameter. Hor-
vith collection. SEM photo by E. Vadas.

Figure 54. Franconite in thin, bladed, termi-
nated crystals 0.5 mm in length. Horvith col-
lection. SEM photo by E. Vadas.

It occurs as extremely fine, short, white, capillary crystals radiating
from a solid core and forming compact spheres approximately 1-2
mm in diameter, in small seams and fractures in fine-grained pale
gray hornfels, rarely in miarolitic cavities in the contact between
hornfels and nepheline syenite and in small cavities in sodalite syenite.
Under high magnification the individual crystals appear to be thin
blades, with pointed terminations. The mineral is pure white and
opaque with a silky luster. Franconite fluoresces bright yellow-white
under shortwave and dull yellow-white under longwave ultraviolet
radiation.

Visual recognition i1s unreliable, as a number of other minerals at
Mont Saint-Hilaire bear a very close resemblance to franconite, par-
ticularly the species hochelagaite, which is the calcium-analog of
franconite. The fluorescence of franconite is a reasonably good di-
agnostic feature to distinguish it from hochelagaite.

In the paragenetic sequence in all the modes of occurrence, fran-
conite appears to be one of the latest minerals formed.

Gaidonnayite Na,ZrS1,0,-2H.,0

Gaidonnayite, an orthorhombic dimorph of catapleiite, was de-
scribed as a new species from Mont Saint-Hilaire (Chao and Watkin-
son, 1974, and Chao, 1973, and 1985). The mineral was subsequently
found to be identical to the incompletely characterized a-catapleiite,
described from Narssirssuk, Greenland (Gordon, 1924, and Man-
darino and Sturman, 1978). In addition to Narssérssuk and Mont Saint-
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Figure 55. Gaidonnayite, a single, colorless
crystal 5 mm across. Horvéth collection and

photo.
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Figure 56. Gaidonnayite, crystal drawings of
two habits, modified after Chao er al. (1974)
(a) showing {010} as dominant form, (b) show-
ing {120} and {011} as dominant forms.

Hilaire, the mineral has also been reported from the Lovozero Massif
in the Kola Peninsula, and was found as excellent crystals in an igneous
sill in a limestone quarry, in Montréal, Québec.

At Mont Saint-Hilaire gaidonnayite occurs in altered pegmatites as
a relatively rare species; very rarely it has also been found in miarolitic
cavities in nepheline syenite and breccia cavities, and exceedingly
rarely in hornfels.

It is found as equant, blocky, tabular and wedge-shaped crystals
most frequently forming complex, very closely intergrown, intricately
stacked spherical groups and druses. Individual crystals from 1 to 4
mm in diameter have been encountered but these are very rare.

The color ranges from pale yellow, very pale brown, pale gray and
gray-green to colorless. Some crystals are coated with a very fine
chlorite-like mineral, causing the grayish or greenish color. They are
predominantly transparent, occasionally translucent to opaque with
an adamantine to vitreous luster.

It fluoresces bright green under longwave and shortwave ultraviolet
radiation. A non-fluorescent variety of gaidonnayite has also been
found; the reason for the absence of fluorescence is not known.

Galena PbS

Galena is a fairly common mineral in altered pegmatites, where it
occurs mostly as crystallized masses to several centimeters across,
embedded in the microcline lining of the pegmatite veins. It also
occurs in all the other mineralogical environments, as a rare to very
rare accessory mineral in small crystallized masses and as 1-10 mm
sharp cubes or cuboctahedrons.

The most interesting aspect of the Mont Saint-Hilaire galena is that
it forms the substrate for a number of secondary minerals such as
cerussite, wulfenite, hydrocerussite and anglesite.
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Ganophyllite

(K,Na),(Mn, Al Mg),(S1,Al),,0,,(OH),-8-9H,0

The occurrence of ganophyllite is very rare. It has been found as
I-2 mm, acicular crystals of roughly rectangular cross section, in
randomly onented groups in breccia cavities.

The crystals are transparent to translucent, orange-red or brown,
with vitreous or greasy luster. The layered mica-like structure is clearly
evident. Ganophyllite is similar in appearance to labuntsovite and the
acicular variety of astrophyllite; visual identification therefore is un-
reliable.

Garronite Na,Ca,Al,,Si,,0,.2TH,0
Garronite, a very rare zeolite (Walker, 1962), is exceedingly rare
in small cavities in sodalite xenoliths, as minute <0.2 mm prisms,
forming globular and crude aggregates of tetragonal dipyramids to 2
mm across, associated with sodalite, natrolite, aegirine, eudialyte and
villiaumite. The aggregates are compact, and the color is pale yellow,
orange-yellow and yellowish brown, with a dull to greasy luster.

Figure 57. Genthelvite crystal drawings show-
ing two observed habits: (a) the most common
habit, the tetrahedron {111}, (b) the negative
tetrahedron {111} modified by the positive tet-
rahedron {111}, the tristetrahedron {101} and
the rhombic dodecahedron {211}, rotated
around the z-axis to better illustrate the mod-
ifying faces.

Genthelvite Zn Be (510,),5

Mont Saint-Hilaire genthelvite is reported to be the pure Zn end-
member of the danalite-helvite-genthelvite series (Dunn, 1976). It is
found infrequently, and exclusively in pegmatites. It occurs as indi-
vidual crystals or in complex, parallel, intergrown groups, commonly
impaled on aegirine crystals. The crystals are sharp, simple tetrahedra,
often with minor modifications at the apices of the tetrahedron. It has
also been found as randomly disseminated grains or small masses
embedded in the microcline lining of pegmatite veins.

The genthelvite crystals are generally 1-10 mm on an edge but
some exceptional crystals up to 5 cm have been found, which are
undoubtedly the finest and largest crystals of the mineral ever found.

Small crystals are colorless, white or pale yellow and are transparent
to translucent. The larger crystals are white, pale to lemon-yellow,
greenish yellow, very pale green and pale brown and are generally
opaque.

The luster is vitreous on clean crystal faces with a resinous or greasy
luster on broken surfaces. Some of the larger crystals have a well-
defined, opaque central core and a transparent to translucent outer
zone, resulting in very attractive “phantoms” in the crystals.

The mineral fluoresces intense green under both longwave and
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Figure 58. Genthelvite crystal, 4.2 mm. Dan
Behnke collection and photo.

Figure 59. Genthelvite crystal group 3 cm
across, collected in the fall of 1989. G. Hai-
neault collection. Photo by G. Robinson.

shortwave ultraviolet radiation, and retains strong phosphorescence
for short periods.

Gersdorflite NiAsS

Gersdorffite, a member of the cobaltite group, has been found as
small metallic grains intimately intergrown with l6llingite and calcite,

embedded in dark gray, fine-grained hornfels. The mineral was iden-
tified by X-ray and electron microprobe analysis from specimens
collected in 1986.

Gibbsite Al(OH),

Gibbsite, the monoclinic trimorph of nordstrandite and bayerite, is
very rare at Mont Saint-Hilaire. It is found as white, compact, powdery
masses as well as in sharp, euhedral crystals in the contact zones of
altered pegmatite veins, rarely in carbonate-rich miarolitic cavities
and in small cavities in sodalite syenite. The crystals are 1-2 mm,
equant, blocky or wedge-shaped, ranging from colorless to pale pink,
and transparent to white opaque, with a greasy to vitreous luster.

In appearance, gibbsite is similar to some habits of nordstrandite,
which is more abundant than gibbsite at Mont Saint-Hilaire; the two
species are visually indistinguishable. Gibbsite found in the sodalite
syenite is believed to be an alturation product of dawsonite.

Gismondine Ca,AlSi,0,,9H,0

Gismondine, a zeolite group mineral, is extremely rare. It was found
as colorless to very pale pink, transparent, pseudo-octahedral crystals
to 1 mm, in a cavity in igneous breccia. Only one or two confirmed
specimens are known to exist.

Gmelinite (Na,,Ca)Al,Si1,0,,6H,0

Gmelinite is a relatively common zeolite in seams and fractures in
the hornfels, and very rare in sodalite xenoliths. It occurs as excellent,
2-5 mm, thin, hexagonal plates, or as complex groups of plates
forming very attractive rosettes and spherical aggregates. Less fre-
quently it has been found as short hexagonal prisms, terminated by
hexagonal pyramids and basal pinacoids.

The crystals are colorless, pale yellow, lemon-yellow, orange and
pale green. The luster varies from dull to vitreous.
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Gobbinsite Na(Ca Mg K,)ALSi, 0, 12H,0

Gobbinsite, a very rare zeolite, was found in small cavities, in a
eudialyte-rich pegmatite lens in nepheline syenite as 0.5-1 mm, white
to tan, crude, spike-like, four-sided pyramids with a dull to greasy
luster. It is associated with eudialyte, serandite, aegirine, natrolite and
microcline, and has an overgrowth of phillipsite crystals. Only a few
specimens are known.

The mineral was originally described from County Antrim in North-
ern Ireland (Nawaz and Malone, 1982); Mont Saint-Hilaire is the
second known locality for the species and the first for crysiallized
specimens.

Goethite a-Fe* " O(OH)
Goethite is found as earthy, powdery masses and as pseudomorphs

Figure 60. Gmelinite crystals, a spherical ag-
gregate 2 mm in diameter. National Museum
of Natural Sciences (Canada) specimen

#54515. Photo by R. Gault.
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after siderite, in very heavily oxidized pegmatite veins and in fractures
in hornfels. The color varies from brown to reddish brown and black.

Gétzenite (Ca,Na),(Ti,Al)Si,0,(F,OH),

Gotzenite was originally described from Mount Shaheru, Zaire
(Sahama and Hytonen, 1957), where it occurred in minute crystals,
in nephelinite lava. It has also been reported from pegmatites in the
Langesundfjord area, in Norway as up to 10 cm long, crude crystals
(Eldjarn, 1983). Gotzenite is extremely rare at Mont Saint-Hilaire,
being limited exclusively to marble xenolith cavities. It occurs as

Figure 61. Gotzenite in acicular crystals on pec-
tolite. The longest crystal is 3 mm in length.
Horvith collection. SEM photo by E. Vadas.

elongated tablets and fine acicular crystals 1-3 mm long, with ex-
ceptional individual crystals attaining | cm. The crystal faces are
striated and no distinct terminations have been observed. The ter-
minations may be naturally etched, and appear somewhat fibrous. The
crystals are free-standing, or intimately intergrown with other min-
erals, especially with pectolite, in cavities as well as embedded in the
marble around the cavities. Associated minerals are pectolite, fluor-
apophyllite, calcite, fluorite, fluorapatite, natrolite, tadzhikite, hy-
drogrossular, datolite, vesuvianite and ancylite. Gbtzenite is opaque,
very pale yellow, tan or off-white, and the luster vanes from greasy
to dull to vitreous.

In the paragenetic sequence of the marble xenolith cavities, gotzenite
is one of the earliest species to form. It appears to have a strong
affinity for tadzhikite and hydrogrossular in addition to pectolite.

Graphite C

Graphite-2H polytype has been identified from sodalite xenoliths,
occurring as minute (<1 mm) flakes, embedded in sodalite, and as-
sociated with ussingite, villiaumite, eudialyte and others. It is ex-
ceedingly rare and only a few specimens are known.

Greigite Fe*Fe}’S,

Greigite, a rare member of the linnaeite group (Skinner er al.,
1964), was found as tiny, dull black anhedral crystals 0.5 to 2 mm
in diameter, in tiny cavities and embedded in pale orange rhodochrosite
in a pegmatite vein. It is extremely rare.

Griceite LiF

Griceite (Van Velthuizen and Chao, 1989), is a new mineral species
from Mont Saint-Hilaire, and the first known natural occurrence of
lithium fluonde.

It is found as pure white to pale yellow to very pale greenish yellow,
compact, powdery to botryoidal masses lining and sometimes filling
cavities in sodalite xenoliths. It is also found as masses of tiny cubes,
stacked to form tapering, prismatic aggregates 2-3 mm in length, and
as tiny plates and blobs embedded in villiaumite. Griceite is transparent
when freshly exposed, turning very rapidly translucent to opaque. Its
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Figure 62. Griceite group of crystal aggregates
on a sodalite crystal. Each aggregate is com-
posed of tiny cubes. The largest aggregate is 1
mm in height. National Museum of Natural
Sciences (Canada) specimen #52814. Photo by
R. Gault.

luster varies from porcellaneous to waxy to dull.

Griceite is a late stage mineral in the sodalite xenoliths, most com-
monly associated with sodalite, villiaumite, ussingite, lovozerite,
vuonnemite and eudialyte. It may be confused with some other species
occurring in the same environment such as thermonatrite, trona and
dorfmanite. Some griceite displays weak, pale yellow fluorescence
under shortwave ultraviolet radiation.

Grossular Ca,Al(S10,),

Grossular, a member of the garnet group, is relatively rare at Mont
Saint-Hilaire. It has been found as very sharp trapezohedrons, 1-10
mm in size, in calcite-filled seams in a contact zone between a marble
xenolith and homnfels, associated with aegirine, epidote, allanite,
prehnite, titanite, fluorite, pyrrhotite and microcline, in addition to
calcite. The crystals are transparent to translucent, bright orange to
orange-brown or reddish brown. Pale grayish green | mm dodeca-
hedrons have been found in marble xenolith cavities.

Gypsum CaSO,-2H,0

Gypsum occurs rarely in small, 5-10 mm cavities, in altered peg-
matite veins and sodalite syenite, as sharp, coloriess, transparent,
thin, elongated prisms and blades 1-5 mm long. It has also been found
as drusy microcrystals coating fracture surfaces in weathered homnfels.

Halite NaCl

Halite has been found as pure white, flaky alteration up to 0.5 mm
thick on the surface of crystals of UK#81 (Chao er al., 1990). The
white matenal consists of halite, UK #81 and an undetermined sodium
sulfate mineral. It was found in sodalite xenoliths, associated with
sodalite, serandite, vuonnemite, ussingite and aegirine. The occur-
rence is exceedingly rare.

Halotrichite Fe**Al(S0,),-22H,0
Halotrichite, a member of the halotrichite group, is extremely rare,
occurring as pure white, bent silky fibers to 2 mm in length, on pyrnite
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pseudomorphs after pyrrhotite, associated with siderite and albite in
a carbonate-rich altered pegmatite.

Harmotome (Ba,K), ,(Si,Al),0,,-6H,0

A late stage accessory mineral, harmotome, a zeolite, is fairly wide
spread in very small quantities, in miarolitic and breccia cavities,
pegmatitic lenses and in sodalite xenoliths

It is found as very small (usually <1 mm), colorless crystals in
attractive clusters of cruciform twins or prismatic crystals on other
minerals. Phillipsite also occurs in the same environment and the two
species are indistinguishable without detailed analysis.

Hedenbergite CaFe**5i,0,

Hedenbergite, a member of the pyroxene group, occurs very rarely
as 1-3 mm, colorless to pale yellow, transparent, radiating prisms
with a vitreous luster, on albite and microcline in pegmatite veins.

Helvite Mn, Be,(S5i10,),S

Helvite, a member of the danalite-helvite-genthelvite series is found
very rarely, while genthelvite, the other member present at Mont Saint-
Hilaire, is far more abundant.

Helvite occurs as small, sharp, simple tetrahedra 1-3 mm on an
edge, with minor faces truncating the apices of the tetrahedra. It is
found as free-growing crystals and lemon-yellow, granular inclusions
in altered pegmatites, and as embedded crystals in contact zones
between marble xenoliths and pegmatite veins. The crystals are orange-
yellow, transparent or translucent with a vitreous luster. The granular
helvite 1s opaque with a resinous luster. Helvite fluoresces intense
deep red under both longwave and shortwave ultraviolet radiation.
The red fluorescence is a good diagnostic feature to differentiate helvite
from genthelvite.

Hematite a-Fe, 0,

Hematite occurs very rarely as deep red, thin, lamellar, hexagonal
plates and as black, lustrous, blocky crystals to 3 mm across, in
miarolitic cavities, and in tiny cavities in or embedded in sodalite
syenite and hornfels.

Hemimorphite Zn,S1,0,(OH),"H,O

Hemimorphite has been found as an extremely rare secondary min-
eral, associated with sphalerite and galena in altered pegmatite veins.
It occurs as 0.5-1.0 mm, dull, white, opaque, compact spheres and
as thin crusts on altered sphalerite crystals.

a.

Figure 63. Hilairite crystal drawings modified
after Chao er al. (1974), (a) with dominant
{1120} form, (b) blockier habit with less dom-
inant {1120} form (the more common habit).

Hilairite Na,ZrSi,0,-3H,0

Hilairite was described as a new species from Mont Saint-Hilaire
(Chao er al., 1974). The mineral has since been reported from a
pegmatite in the Langesundfjord area of Norway (Eldjarn, 1983), and
the calcium analog, calciohilairite, was described from the Northern
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Cascades, Washington (Boggs, 1988).

At Mont Saint-Hilaire, hilairite occurs as 0.5-4 mm, transparent,
pale to dark brown and pink or rose-colored crystals. The crystals are
short to elongated, trigonal or hexagonal {1120} prisms terminated by
the {0112} rhombohedron. Most crystals are doubly terminated and
frequently twinned, commonly forming complex groups. The luster
IS vitreous to waxy.

Hilairite is a very rare accessory mineral in miarolitic cavities and
in some altered pegmatite veins, usually associated with gaidonnayite,
elpidite, natrolite, microcline, aegirine, pyrite, rutile and zircon. Many
crystals have elpidite inclusions and exhibit an affinity to cluster
around, or to grow on gaidonnayite and less frequently on zircon
crystals. The rose or pink crystals tend to be larger, more elongated
and more transparent than the brown crystals, but are much rarer,
occurring with calcite, ancylite, albite, rhodochrosite, fluonite, poly-
lithionite and quartz.

The bulk of the brown hilairite specimens were found in a single
altered pegmatite vein that was exposed in 1974-75 in the Demix
quarry. Intermittent smaller finds have been made since, notably in
1988-89 in the Poudrette quarry. In the summer of 1989, the richest
specimens of pale pink hilairite, with crystals to 4 mm were collected
from an altered pegmatite vein, in the Poudrette quarry. (See color
photo on p. 316.)

Hisingerite Fe; *S1,040H),-2H,0

Hisingerite and its Mn-analog, neotocite (Clark er al., 1978), occur
as dark brown to black, resinous masses with vitreous to resinous
luster, on freshly broken surfaces, and conchoidal fracture, to several
centimeters across in altered pegmatite veins. The physical appearance
of both species is nearly identical and both have very poorly defined
crystalline structures. Both the hisingerite and neotocite phases were
confirmed by electron microprobe analysis. Hisingerite also occurs as
pseudomorphs after aegirine prisms in the same environment.

Figure 64. Hochelagaite, spherical aggregates

of capillary crystals. Spheres are 1 to 2 mm in
diameter. Horvéth collection. SEM by E.
Vadas.

Hochelagaite (Ca,Na,Sr)Nb,O,,-8H.,0

Hochelagaite was originally described from the Francon quarry in
Montréal (Jambor et al., 1986), which is situated approximately 35
km west-northwest of Mont Saint-Hilaire. The mineral had been
known from Mont Saint-Hilaire, the only other known locality for the
mineral, for a number of years, and was designated as UK#50 (Chao
and Baker, 1979). Hochelagaite is the calcium analog of franconite,
which also occurs at both localities.

Hochelagaite occurs as silky, pure white, spherical aggregates of
extremely fine capillary crystals or matted fibrous masses, in small
cavities in altered pegmatite dikes, in light-colored, fine-grained horn-
fels, in sodalite syenite cavities and in some miarolitic cavities. It is
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most common in the altered pegmatite veins and dikes. In all min-
eralogical environments it is one of the very latest minerals to form.
Individual crystals are soft and flexible. Hochelagaite and franconite
are practically identical in appearance and visual recognition is un-
reliable. Franconite however, fluoresces yellow-white under ultraviolet
radiation (more intense under shortwave), while hochelagaite does not
fluoresce.

Hornblende Ca, (Mg, Fe**),Al(Si,A1)O,,(OH,F),

Edenitic hornblende, a member of the amphibole group, occurs as
brown, dark green and black prisms to several millimeters in length,
with other amphiboles, in marble xenoliths and in igneous breccia.

Hydrocerussite Pb,(CO,),(OH),

Hydrocerussite is exceedingly rare, and has been found as milky,
thin crusts and as white, less than 0.5 mm opaque prisms on altered
galena. The galena was closely associated with sphalerite, arsenopyrite
and pyrite in an altered pegmatite vein.

Figure 65. Hydrogrossular crystals to 3 mm
across showing typical, step-like growth fea-
tures. Horviith collection. SEM photo by E.
Vadas.

Hydrogrossular Ca,AlL(Si0,), . (OH),,

Hydrogrossular, a group name for the hibschite-katoite hydrous
garnet series, is very rare and limited to cavities in marble xenoliths.
These garnets are found as well-formed 0.5-6 mm single crystals, or
as crystal groups, most commonly on pectolite or vesuvianite crystals
and in close association with such rare species as tadzhikite and
gotzenite. The crystals are predominantly octahedrons and infrequently
dodecahedrons. Penetration twins are common.

Most crystals observed have a frosty appearance, due to a large
number of very fine, step-like growth features on the crystal faces.
Color is pale greenish or grayish white, pale yellowish brown. Crystals
are translucent to opaque with a dull to greasy luster.

Hydroxyapophyllite KCa,Si,0,,(0OH,F)-8H,0

Hydroxyapophyllite has been identified from cavities in the marble
xenoliths. In physical appearance and association it is identical to the
more common fluorapophyllite.

Hydrozincite Zn(CO,),(OH),

Hydrozincite occurs as white or grayish blue. powdery to porcel-
laneous material filling interstices in an altered pe zmatite, and forming
rings around decomposing sphalerite. It displays weak, white fluo-
rescence under shortwave and longwave ultraviolet radiation.

Hypersthene  (Mg,Fe*?),Si,0,
Hypersthene, a member of the pyroxene group, has been found as
1-2 mm, brown to gray-green prisms in hornfels.
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Ilmenite Fe**TiO,

A relatively common species in miarolitic cavities in nepheline
syenite, ilmenite is found as splendid, complex, hexagonal plates and
rosettes from | to 20 mm in diameter. It has also been found as 1-2
mm crystals in cavities in sodalite syenite. The crystals are black and
opaque with a metallic luster.

Jarosite KFe; *(S0,),(OH),

Jarosite, a member of the alunite group, has been found as a thin,
yellow, powdery coating on feldspar crystals in a highly oxidized,
altered pegmatite and on fracture surfaces in weathered sodalite sy-
enite.

Joaquinite-(Ce) Ba,NaCe,Fe* *(Ti,Nb),Si,0,(OH,F)-H,0

Only a few specimens of joaquinite-(Ce) are known to exist. It was
found as 1-2 mm, equidimensional, yellow to pale orange, striated
crystals in a breccia cavity. The crystals are transparent with a vitreous
luster.

Kaersutite NaCa, (Mg Fe* %), Ti(Si ,Al,)O,,(OH),

Kaersutite is one of the rock-forming amphiboles in the nepheline
syenite, where it occurs as lustrous, dark brown to black phenocrysts
up to several centimeters in length. It is readily identifiable by its
perfect prismatic cleavage and red internal reflections.

Kainosite-(Y) Ca,(Y,Ce),S5i,0,,(CO,)-H,0

Kainosite-(Y) has been found in at least one breccia cavity, as
divergent sprays of orthorhombic prisms 3-5 mm in length. The
crystals are bounded by the pinacoids {001}, {100} and {010}, and on
some crystals by the {110} prism. The color varies from pale yellowish
brown to brown and grayish brown. Crystals are transparent to trans-
lucent or opaque, with a vitreous luster. The species is extremely rare
and only a few specimens, from what may be a single find, are known
to exist.

Kaolinite Al,Si,0,(OH),

Occurring as small, white, powdery, foliated masses filling inter-
stices, kaolinite, a member of the kaolinite-serpentine group, is found
in marble xenoliths in contact with sodalite syenite.

Kogarkoite Na,(SO,)F

Kogarkoite was first described as chlorine-free schairerite (Kogarko,
1961) from the Lovozero Massif in the Kola Peninsula; later the
mineral was confirmed as a new species (Pabst, 1973). At Mont Saint-
Hilaire kogarkoite is very rare, occurring as very pale blue, transparent
to translucent, embedded grains and crude crystals 1-10 mm in di-
ameter in sodalite xenoliths, associated intimately with villiaumite.
Other associated minerals are sodalite, eudialyte, fluorite, vuonnemite,
rasvumite, revdite, apatite, ussingite, thermonatrite and sidorenkite.

The luster varies from vitreous on freshly broken surfaces, exhib-
iting conchoidal fracture, to waxy after some months of atmosphernic
exposure. It is slightly water soluble. Kogarkoite fluoresces strong
pale blue under shortwave and dull white under longwave ultraviolet
radiation. The strong fluorescence and the blue color are the best clues
in visual identification.

Kupletskite (K ,Na),(Mn, Fe**),(Ti,Nb),Si,0,.(0,0H),
Kupletskite, a member of the astrophyllite group, occurs as tabular
and acicular crystals in cavities and as micaceous or fibrous masses
embedded in pegmatite veins, and very rarely in sodalite xencliths
Its mode of occurrence and physical appearance, except for subtle
color variations, is practically identical to that of astrophyilite.

Kutnohorite Ca(Mn Mg Fe*"NCO,),

Kutnohorite, a relatively rare dolomite group mineral, has been
found as very pale green sprays of tiny prismatic crystals to | mm in
length in small cavities in sodalite syenite, and as small (<0.5 mm),
gray, equant crystals in druses coating rhodochrosite in a pegmatite.
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Figure 66. Hilairite crystal group 8 mm in
length. Horvith collection and photo.

Figure 67. Labuntsovite, a group of crystals 3
mm in length. Horvith collection and photo.

Labuntsovite (K,Ba,Na)(Ti,Nb)(Si,Al),(O,0H),-H,0O

Labuntsovite forms an isomorphous series with nenadkevichite
(Semenov, 1959), in which labuntsovite is the Ti end-member and
nenadkevichite is the Nb end-member. Both species occur at Mont
Saint-Hilaire, nenadkevichite being considerably more abundant than
labuntsovite.

Labunisovite occurs as sharp, brilliant, pale to deep orange, trans-
parent prisms, 1-10 mm in length, as splendid single crystals or in
radiating clusters, and occasionally as epitactic overgrowth on elpidite.
It has high indices of refraction and adamantine luster. Its occurrence
1s very rare in small cavities associated with igneous breccia zones,
and extremely rare in miarolitic cavities in nepheline syenite and in
hornfels.

Labuntsovite was discovered in the Khibiny Massif, Kola Peninsula
and described as a titanoelpidite (Labuntsov, 1926); later it was shown
to be a new species, and renamed labuntsovite (Semenov and Burova,
1955).

316

Figure 68. Labuntsovite crystal drawing, from
measurements made on a reflecting goniometer
and drawn from a gnomonic projection.

Lamprophyllite Na,(Sr,Ba),T1,(510,),(OH,F),

Both lamprophyllite and its analog barytolamprophyllite, have been
found in sodalite xenoliths, where they occur together as intimately
intergrown zones in single crystals. They were identified by electron
microprobe analysis.

They occur as fine fibrous, and foliated, thin, strips 1-2 mm in
length forming compact spheres, and as sharp, 1-4 mm, randomly
oriented, bladed crystals in small cavities or as embedded blades and
prisms to 1.2 cm in length in sodalite xenoliths and in the contact
rims enveloping the xenoliths. The bladed crystals are rarely termi-
nated and appear to be more abundant than the fibrous habit. The
color is pale yellow, orange, orange-yellow and brownish yellow. The
crystals are translucent to opaque with vitreous to waxy or dull luster.

Lavenite (Na,Ca),(Mn, Fe**)(Zr, Ti)$i,0,(0,0H,F)

Lavenite is very rare; it has been found in a biotite-rich xenolith
and in the contact of eudialyte-rich altered pegmatite veins. In the
xenolith it occurred as crystalline masses filling interstices between
biotite crystals; in the pegmatite it occurred as small prismatic crystals
forming divergent sprays embedded in microcline and nepheline sy-
enite, and extremely rarely, as free-growing acicular crystals, 1-2
mm in length in small cavities. The color is brownish yellow to brown
with a vitreous luster.

Lead Pb

Native lead was found as irregular patches intimately mixed with
galena and a wurtzite-like mineral. These patches are up to 5 x 2 mm
in size and occur on microcline crystals in a breccia cavity, associated
with natrolite, sodalite, aegirine and nenadkevichite. The lead has an
indescent surface tarnish but on freshly broken surfaces it is black
with a metallic luster. The occurrence i1s exceedingly rare.

Leifite Na,(Si,Al,Be),{O,0H.F),,

Leifite was originally described from the alkali pegmatites of Nars-
sirssuk, Greenland (Beggild, 1915 and 1953). It was also found and
described as a new mineral karpinskyite in pegmatites in the Lovozero
Massif (Shilin, 1956). Subsequently karpinskyite was shown to be a
mixture of leifite impregnated with a Zn-bearing clay and the name
was discredited (Micheelsen and Petersen, 1972). Some of the lit-
erature on Mont Saint-Hilaire published prior to 1972 lists both species.

The finest specimens and largest crystals of leifite found to date
are undoubtedly those from Mont Saint-Hilaire. While not common,
it has been found regularly in varying quantities in unaltered pegmatite
veins since the commencement of the quarrying operations in the early
1960s.

The most common crystal habit is fibrous or acicular, in groups of
colorless to pure white, randomly-oriented or radial sprays from |
mm to 7 cm in length, occasionally forming attractive spherical ag-

gregates.
Leifite also forms white, simple hexagonal prisms, terminated by
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Figure 69. Leifite, a ball of crystals 3.5 cm
in diameter, with serandite, collected in
1988. G. Haineault collection. Photo by G.
Robinson.

Figure 70. Leifite (white), in large crystals
associated with catapleiite (pale brown). The
largest leifite crystal measures 3 cm across.
National Museum of Natural Sciences (Can-
ada) specimen #37122. Photo by G. Rob-
inson.

the {0001} pinacoid and rarely showing minor pyramidal faces. The
prisms are heavily striated parallel to the ¢ axis, imparting a silky
appearance to the crystals.

Superb crystal aggregates with individual prisms to 3 cm across
have been found associated with microcline, catapleiite, rhodochro-
site, willemite and epididymite in the late 1960°s. In 1988, in a
spectacular find, what is arguably the most attractive leifite specimens
to date were found in a large pegmatite. The specimens consist of
very sharp, colorless, lustrous prisms forming compact spherical ag-
gregates to 6 cm in diameter perched on superb serandite crystals.
The crystal terminations on some aggregates form a near perfect,
lustrous spherical surface with a pale violet color. In 1989, very
attractive matrix specimens of superb sharp, white, pnisms up to 2
cm long and | cm across on deep red rhodochrosite, pink albite and
green-gray elpidite were found in a pegmatite vein.

Figure 71. Pegmatite pocket exposed in the summer of 1989 which
contained fine leifite and elpidite crystals. Photo by L. Horvith.
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Figure 72. Lemoynite in groups of radiating,
prismatic crystals. The spherical groups are 2
to 3 mm in diameter. Horvéth collection. SEM
photo by E. Vadas.

Figure 73. Lemoynite, a group of terminated
crystals 1 to 2 mm in length. Horvéth collection.
SEM photo by E. Vadas.

Lemoynite (Na,K),CaZr,5i,,0,,-5-6H,0

Lemoynite was originally described (Perrault er al., 1969) from
Mont Saint-Hilaire, which remains the only known locality for the
species. The occurrence is very rare and appears to be confined to a
heavily altered pegmatite dike cutting nepheline syenite, from which
very small quantities were recovered in 1964-65. In the fall of 1985,
the dike was again intersected by the quarrying operations on the upper
levels of the Poudrette quarry and a good number of excellent (the
best to date) specimens were collected.

Lemoynite is found in or around the interstices between large in-
tergrown crystals of microcline in the central zone of the pegmatite,
typically forming compact, 3-8 mm spheres and spherical aggregates
of individual prisms or blades radiating from a common center. As-
sociated minerals are: microcline, albite, quartz, pyrite, sphalerite,
calcite, siderite, galena, zircon, fluorite, rutile, donnayite and a heavy
coating of dark brown iron oxide and a reddish brown resinous ma-
terial. The elongated, prismatic or bladed crystals are terminated by
the steep, basal pinacoid {001} or the combination of {001} and prism
{111}. Forms noted are pinacoids {100}, {010}, {001}, {102}, {101}
and {102} and prisms {011} and {111}.

A very fine, acicular, almost fibrous habit has also been noted. The
crystal aggregates are most commonly embedded in massive micro-
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Figure 74. Lemoynite crystal drawings of two
crystals showing different habits. The crystals
were measured on a reflecting goniometer and
drawn from gnomonic projections.

cline; however, very rarely the spherical groups are found free-growing
in small cavities of 5-25 mm size.

Lemoynite is white to tan (most common), pale yellowish white,
colorless (very rare), pale brown, pale gray and pale greenish gray.
Most crystals are opaque and dull, but the colorless crystals are trans-
parent and have a vitreous luster. Minor color zoning (white to colorless
to pale brown) has been observed in some crystals. Two perfect
cleavages, {010} and {100}, have been noted. Recently, in an ex-
ceedingly rare occurrence, lemoynite was also found in a marble
xenolith as 1-2 mm, colorless prisms, associated with pectolite, calcite
and fluorite.

Lepidocrocite v-Fe**O(OH)

Lepidocrocite has been identified from an altered pegmatite vein,
as brick-red, granular to powdery fillings in interstices of microcline
crystals.

Figure 75. Leucophanite showing a very rare
and unusual rosette-like habit. The rosette is 2
mm across. Horviéth collection. SEM photo by
E. Vadas.

Leucophanite (Na,Ca),BeSi,(O,0H,F),

Leucophanite, an orthorhombic mineral structurally related to the
melilite group (Grice and Hawthorne, 1989), is known from a number
of localities. From the pegmatites of the Langesundfjord area (type
locality), from Narssirssuk, Greenland, from the Lovozero Massif,
Kola Peninsula and Mont Saint-Hilaire. To date Mont Saint-Hilaire
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has been the source of the finest crystallized specimens, and possibly
the largest crystals, of leucophanite.

It occurs almost exclusively in the pegmatites, as sharp, pseudo-
cubic, 2-5 mm, crystals, as twinned, elongated, prismatic crystals 3-
12 mm in length; as superb, twinned, square tabular crystals to 4 cm
across; and as 1-2 mm rounded flakes and rosettes. It has also been
found very rarely in marble xenoliths as small 2-4 mm rosette-iike
groups of tabular crystals and tan compact spheres.

The most spectacular specimens are the large, transparent, tabular
crystals, impaled on aegirine prisms or partially embedded in serandite
crystals or birnessite pseudomorphs after serandite. The color is pre-
dominantly pale to lemon-yellow but white, beigze, yellow-green and
pale green crystals have also been observed. Tabular and prismatic
crystals tend to be transparent, usually with inclusions of other minerals
and internal flaws, whereas the pseudocubic crystals, rosettes and the
compact spheres are opaque. The luster is vitreous to dull. (See color
photos on following page.)
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Figure 76. Leucosphenite crystal drawings
(modified from crystal drawings of leuco-
sphenite from Narssfirssuk, Greenland, after
Goldschmidt (1918)), showing (a) the rare,
elongate tabular habit, (b) the more common
blocky, prismatic habit.

Leucosphenite BaNa,Ti,B,Si, O,

I .eucosphenite is considered a very rare species. It was onginally
described by Flink in 1897 from Narssirssuk, Greenland (Beggild,
1953), and has been found in only a few other localities since then.
Other localities are: an unnamed locality in the Green River Formation
(Milton er al., 1954, and Milton, 1977), the Inaglia alkaline massif
in South Yakutia, USSR (Efimov and Katayeave, 1959), and Mont
Saint-Hilaire.

Leucosphenite crystals from Mont Saint-Hilaire are undoubtedly
the finest and the largest for the species, occurring as sharp, very
lustrous, free-standing crystals to 25 mm in length, in cavities as-
sociated with the igneous breccia zones. It has also been found em-
bedded in fine-grained, white, granular albite associated with narsar-
sukite, and as small (<1 mm), round blobs embedded in etched smoky
quartz in breccia. Associated minerals in the breccia include albite,
microcline, lorenzenite, narsarsukite, quartz, monteregianite, brook-
ite, elpidite, molybdenite, calcite, donnayite, cordylite, vinogradovite
and ashcroftine. It has been encountered very rarely in cavities in the
marble xenoliths, near contacts with the igneous breccia.

The crystals are blocky, tabular (rare) or prismatic, and character-
istically striated on prism faces. Short pseudohexagonal prism, ter-
minated by pinacoids, is the most common habit. Contact twinning
is evident on some crystals. The majority of the crystals are 1-6 mm
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long, with very few of the elongated prisms attaining 1-2.5 cm in
length. Smaller crystals are colorless or very pale blue and transparent;
the larger crystals tend to grade from translucent to opaque, pale blue
to grayish blue and white. In at least one exceptional cavity, a group
of very unusual, lemon-yellow, tabular crystals to 5 mm in length was
found. The luster varies from adamantine to vitreous. It fluoresces
yellowish white under shortwave ultraviolet radiation. (See color photo
on the following page.)

Lizardite Mg,Si,0,(OH),

The polytype, lizardite-1M (Mandarino and Anderson, 1989), a
member of the kaolinite-serpentine group, occurs very rarely in altered
pegmatites, as tapering hexagonal, | mm crystals terminated by basal
pinacoids. The crystals are most likely pseudomorphs after some
undetermined mineral likely of trigonal symmetry. The color is pale
greenish gray, except the pinacoid terminations which are tan to white.
The crystals are opaque with a dull to greasy luster.

Lollingite FeAs,

Lollingite is very rare, occurring in altered pegmatite veins and
hornfels as small grains, crystalline masses intimately intergrown with
various sulfides, crude elongated plates 5-15 mm across, and as pris-
matic crystals 0.5-1 mm in length. It also occurs as small masses
embedded in siliceous marble and as sharp, 1-2 mm long, bladed
crystals in small cavities in sodalite xenoliths. The crystals are silvery-
white when fresh, tarnishing to pale bronze and steel-gray with metallic
luster.

Lorenzenite

Na,Ti,51,0,

Lorenzenite is a relatively common species locally, occurring as
superb, sword-shaped, bladed crystals, 2-10 mm in length, and as
very thin, fibrous, acicular crystals to 1.5 cm in length, forming
splendid divergent sprays in breccia cavities. Rarely, the fibrous va-
riety has also been found in small fractures in the hornfels, and very
rarely in marble and sodalite xenolith cavities. The color is pale violet,
pink, grayish pink, white to colorless and dark reddish brown. The
luster is vitreous to silky on the bladed crystals and silky on acicular
crystals. The silky luster is due to numerous longitudinal striations.
It fluoresces pale yellowish white under shortwave ultraviolet radia-
tion.

Lorenzenite is very similar in morphology and color to vinogra-
dovite, in both the bladed and fibrous habits and to ashcroftine in the
fibrous habit. All three species occur in the same or similar association.
Visual identification is very unreliable; however, lorenzenite is far
more abundant than the other two species and its fluorescence is very
helpful in identification.

For many years there was uncertainty concemning the validity of
lorenzenite and ramsayite as two distinct species. This was resolved
when the two species were found to be identical (Sahama, 1947), and
the name ramsayite was dropped. However, the use of the ramsayite
name persisted, including in some early publications on Mont Saint-
Hilaire. (See color photos on the following page.)

Lovozerite Na,Ca(Zr,Ti)Si(O,0H),,

Lovozerite, a member of the lovozerite group, was originally de-
scribed from the Lovozero Massif in the Kola Peninsula (Gerassi-
movsky, 1939b), and has also been found in [limaussaq in southern
Greenland (Petersen and Secher, 1985). At Mont Saint-Hilaire it occurs
rarely, in sodalite xenoliths, associated with a wide range of minerals,
including sodalite, villiaumite, vuonnemite, serandite, eudialyte,
steenstrupine, ussingite, griceite, lueshite, terskite and many others.

It is found as well-formed pseudo-dodecahedra, |-3 mm in di-
ameter, and as spherical aggregates in cavities, as 1-2 mm blades and
as grains and subhedral to anhedral crystals embedded in sodalite.
Practically all the crystals we observed form penetration twins. The
crystals are brown, orange-brown, reddish brown, beige, tan and very
rarely yellow or pink. It is predominantly opaque with translucent to
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Figure 78. Leucophanite crystal im-
paled on a prismatic crystal of aegirine.
The leucophanite is 8 x 6 mm. G. Hai-
neault coliection. Photo by L. Horvith.

Figure 80. Leucosphenite crystal (be-
low), 1 cm, of an unusually intense blue
color. Horvith collection and photo.

Figure 77. Leucophanite, a transparent,

tvinned crystal 1.5 cm across. G. Haineault
collection. Photo by G. Robinson.

Figure 79. Lorenzenite crystal spray 4 mm in
height. National Museum of Natural Sciences
(Canada) specimen #52160. Photo by R. Gault.

Figure 81. Lovozerite-group mineral, twinned
transparent zones. Many of the crystals appear to be altered; they are crystal 3 mm across. Horvith collection and
rather crude, crumbly, poorly-formed and generally lighter in color photo.
than the unaltered crystals. The luster varies from vitreous to resinous
on the unaltered crystals, and is generally dull on the altered crystals.

Electron microprobe analyses of the altered and unaltered lovozerite
indicate that they are identical in composition and the alteration is
possibly due to a loss of water. While X-ray powder diffraction and
electron microprobe analyses have been performed on this material,
further work is in progress to determine the identity and the presence
of other members of the lovozerite group at Mont Saint-Hilaire.
Some of the lovozerite yields a white, powdery efflorescence after
prolonged exposure to air; the reason for this is under investigation. '
The crystals of terskite found in the same association bear a marked Figure 82. Lovozerite-group mineral, a twinned crystal 1
morphological resemblance to lovozerite, and are believed to be pseu- mm across. National Museum of Natural Sciences (Canada)
domorphs after lovozerite. specimen #52787. Photo by R. Gault.
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Lueshite NaNbO,

Lueshite, a rare member of the perovskite group (Saffianikoff,
1959), occurs as very small (0.2-1.5 mm), black, pseudocubic crystals
and as deformed pseudo-octahedra in small cavities in sodalite xen-
oliths. The crystals have a submetallic luster and some crystal faces
appear to be rough or etched. Penetration twins are relatively common.
It is most commonly associated with sodalite, ussingite, villiaumite,
steenstrupine, griceite, eudialyte and lovozerite.

Magadiite  NaSi,0,,(OH),-4H,0

Magadiite, a hydrous sodium silicate (Eugster, 1967), occurs very
rarely as small masses of pure white powdery aggregates in interstices
between pectolite and apophyllite crystals, in cavities in marble xen-
oliths. The xenoliths in which the magadiite was found consisted of
very fine-grained, dark gray, unusually hard siliceous marble. The
cavities were notable for their very fine bavenite crystal clusters.

Magnesio-arfvedsonite Na,(Mg,Fe*?) Fe*'Si,0,,(OH),

Magnesio-arfvedsonite, a member of the amphibole group, occurs
as blue-green to black, vitreous to dull, prismatic crystals to 9 cm in
length, in a contact zone between marble and syenite. It also occurs
as fine-grained matrix material enclosing richterite phenocrysts in the
same environment. In appearance it is practically identical to arfved-
sonite which occurs more abundantly at Mont Saint-Hilaire. The two
cannot be differentiated without full chemical analysis.

Magnesite MgCO,

Magnesite, a member of the calcite group, is much rarer at Mont
Saint-Hilaire than siderite, the Fe-rich member of the magnesite-sid-
erite series. It has been found as pale grayish green, transparent,

modified rhombohedra to 2 mm in length in narrow seams and fractures
in hornfels.

Magnetite Fe**Fe. "0,

Magnetite, a member of the spinel group, is extremely rare, as
small (<1 mm), sharp, black, lustrous cubes and octahedra on pyr-
rhotite crystals in miarolitic cavities. It has also been found in sodalite
syenite cavities.

Makatite Na,Si,0,(OH),"4H,0

Makatite was originally described from Lake Magadi, Kenya (Shep-
pard er al., 1970), Mont Saint-Hilaire is believed to be the only other
locality for the mineral.

It is very rare at Mont Saint-Hilaire, found in sodalite xenoliths
intimately associated with vuonnemite. Other associated minerals are
sodalite, ussingite, aegirine, steenstrupine, molybdenite, eudialyte and
lovozerite. It occurs as thin, striated prisms to 3 mm in length with
blunt terminations. Crystals are colorless, transparent with a vitreous
luster. Under ultraviolet radiation no fluorescence has been noted.

Mangan-neptunite KNa,Li(Mn, Fe**),Ti,51,0,,

Mangan-neptunite occurs as well-formed, elongated, commonly
twinned, monoclinic prisms and equant pseudorhombohedra, as a
fairly frequent late stage accessory mineral in pegmatite veins. Splen-
did, deep red prisms to 5 cm in length, associated with large serandite,
analcime and natrolite crystals, were found in 1973 in a pegmatite
pipe. Very rarely it has been encountered in small cavities in breccia
and in sodalite xenoliths as sharp, 1-5 mm, twinned, tabular crystals.
The color ranges from reddish brown to orange and very deep carmine-
red to black. Color zoning is often present and is dependent on the
Mn:Fe ratio. Some crystals are etched, cavernous and crumbly. Smaller
crystals are transparent to translucent and tend to be more opague
with increasing size. The luster is vitreous to waxy to dull on external
surfaces and resinous on broken internal surfaces.

Neptunite, the Fe end-member of the neptunite-mangan-neptunite
series, has not been found at Mont Saint-Hilaire.
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Figure 83. Mangan-neptunite group of twinned
crystals to 2 mm across. M. Picard collection.
Photo by R. Gault.

Marcasite FeS.

Marcasite is found very rarely, as 2-3 mm, thin, bladed single
crystals and oriented crystal groups. It occurs in narrow fracture cav-
ities and fissures in homfels, or in nepheline syenite close to the
homnfels contact.

Figure 84. Mckelveyite-(Y) crystal aggregate S
mm across. Horvith collection and photo.

Mckelveyite-(Y) Ba,Na(Ca, U)Y(CO,),:3H,0

Mckelveyite-(Y) was described as a new species in 1965 from the
Green River formation in Wyoming (Milton er al., 1965, and De-
sautels, 1967), where it was found in drill cores as very small (<I
mm) crystals, in syntactic intergrowths with ewaldite.

At Mont Saint-Hilaire, which is the only other known locality for
the species, the occurrence is exceedingly rare as 0.5-3 mm, trans-
parent to translucent, yellow, orange-yellow to brown, complex,
rounded (cone-shaped), hemimorphic crystals in small (1-2 cm) cav-
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ities on the periphery of an altered pegmatite, associated with don-
nayite, calcite, natrolite, microcline and biotite. It has also been found
as 1-2 mm, dull, greenish brown to gray spherical aggregates in a
seam of hornfels, associated with quartz, dolomite and neighborite.

The crystals appear to be complex twins, stacked in intricate groups,
syntactically intergrown with donnayite. Individual crystals resemble
rounded cones, with the top of the inverted cone (most likely a {001}
pedion) forming the only well-defined crystal face. All other crystal
faces are very poorly developed and curved. This face has a vitreous
luster while all other surfaces are dull, occasionally frosty and uneven.
The luster on broken surfaces tends to be greasy or resinous. Color
zoning, from the transparent, yellow to orange-yellow outer zone to
the opaque, tan to brown crystal core is evident in some crystals. The
cone-shaped crystals are identical to and are habitually intergrown
with donnayite crystals of the same habit; there is no reliable visual
clue to distinguish the two species.

Meionite 3CaAl,51,0,-CaCoO,

Meionite, the Ca end-member of the scapolite group occurs rela-
tively rarely as pale pink to brownish red, fine-grained masses to
several centimeters across, embedded in some marble xenoliths. It
fluoresces yellowish white under shortwave and red under longwave
ultraviolet radiation.

Figure 85. Microcline, a large Baveno-twinned
crystal 14 cm in height. National Museum of
Natural Sciences (Canada) specimen #51582.
Photo by G. Robinson.

Microcline KAIlSi, O,

Microcline, a member of the feldspar group, is one of the most
common minerals and is found in virtually all associations. It is the
first mineral along with aegirine to crystallize out during the formation
of the pegmatite veins and pipes, and well-formed crystals commonly
line the walls. These crystals form the matrix for crystals of many
species. The crystal habit varies from blocky to tabular to elongated.
The color varies from white to tan to gray and very rarely pale pink,
the luster from waxy to dull. Enormous, sharp, tabular crystals to 30
cm in length have been encountered in large pegmatite cavities, and
magnificent Baveno twins to 15 cm in length have also been found.

Milarite K,Ca,Al,Be Si,,0,-H,O

Milarite, a member of the osumilite group, occurs exceedingly rarely
as aggregates of 2-3 mm, crude, hexagonal prisms in parallel growth
on pectolite crystals in marble xenoliths also associated with fluora-
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Figure 86. Microcline twin 6 cm in height. G.
Haineault collection. Photo by G. Robinson.

Figure 87. Cross-section of a pegmatite dike
exposed in 1973, showing crystals of microcline,
aegirine and serandite. Photo by G. Runnells.

pophyllite, calcite, fluorite and poudretteite. The crystals are white
to colorless and translucent to opaque with a vitreous luster on some
faces and a silky to dull luster on others. The silky appearance 1s
probably due to numerous striations on the prism faces. Blue-white
fluorescence has been noted under shortwave ultraviolet radiation. The
mineral bears a very close resemblance to pectolite and is very easily
overlooked.

Millerite NiS
Millerite has been found as an exceedingly rare accessory mineral

in breccia cavities. It occurs as 2-3 mm long, brassy, metallic, very
thin, flexible, striated acicular crystals forming divergent sprays.
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Mimetite Pb,(AsO,),Cl

Mimetite occurs as an extremely rare secondary mineral in altered
pegmatites, as minute (<1 mm), white and beige needles in solution
cavities in sphalerite. It is closely associated with galena, arsenopyrite
and other sulfides, and other secondary minerals such as beudantite.

Miserite K(Ca,Ce),Si,0,,(OH, F),

Miserite was originally described from Potash Sulphur Spring, Ar-
kansas (Schaller, 1950). It also occurs in the Kipawa Lake area in
northern Québec (Berry er al., 1972). At Mont Saint-Hilaire it was
found in the early 1970’s and for a time designated as UK#36 (Chao
and Baker, 1979). It occurs as individual crystals and groups of crystals
in dense, fine-grained nodules and veins consisting of pectolite, calcite
and wollastonite in marble xenoliths. The species is relatively rare,
but it is found in locally high concentrations in some marble xenoliths.

Crystals are elongated, 5-12 mm, pseudohexagonal, longitudinally
striated and of pale to medium reddish violet color. Most show no
discernible terminations, and occur embedded in the marble matrix.
They grade from transparent to translucent to opaque, with a vitreous
luster. Cleavage is very good in at least one direction, along the length
of the crystal.

Figure 88. A mineralogical curiosity —tubular
molybdenite. The tube is approximately 0.5
mm in diameter and 4 mm in length. National
Museum of Natural Sciences (Canada) speci-
men #48756. SEM photo by E. Vadas.

Molybdenite MoS,

Molybdenite is acommon mineral in practically all the mineralogical
environments, although found in very small quantities. Both molyb-
denite-2H and molybdenite-3R polytypes (Mandarino and Gait, 1970)
have been found as 1-4 mm, sharp, hexagonal, thin foil-like plates
commonly forming attractive rosettes or spherical aggregates, and as
fine to coarse-grained masses to several centimeters across, embedded
in marble xenoliths. A mineralogical curiosity of hollow, cylindrical,
molybdenite tubes to 5 mm in length and 0.2 mm in diameter has
been found in a miarolitic cavity (Fig. 88). This is an interesting
addition to the minerals with cylindrical morphology (Bideaux, 1970).

Monazite-(Ce) (Ce,La,Nd, Th)PO,

Monazite-(Ce) has been found rarely, as 1-2 mm, tabular and
wedge-shaped crystals forming complex groups associated with albite
and siderite, in carbonate-rich pegmatite veins. It has also been found
as hexagonal, tabular pseudomorphs to 3 mm in diameter, in rosette-
like groups, in an altered pegmatite pipe, replacing some undetermined
precursor, associated with elpidite, albite, catapleiite, epididymite,
aegirine and a green, powdery chlorite-like mineral. The tabular pseu-
domorphs are partially metamict. The monazite-(Ce) crystals are green
to greenish brown and opaque with a vitreous to greasy luster. The
pseudomorphs are brown, dull and opaque.

The Mineralogical Record, volume 21, July-Auguss, 1990

Figure 89. Monteregianite-(Y) crystal drawing
using the cell parameters reported by Ghose er

al. (1987), and reindexing the faces reported
by Chao et al. (1978) (Chao, personal com-
munication).

Monteregianite-(Y) (Na K),(Y,Ca),Si 0, 10H,O

Monteregianite-(Y) was described from Mont Saint-Hilaire (Chao,
1978), which remains the only known locality. The mineral is mon-
oclinic (Ghose er al., 1987) (pseudo-orthorhombic) and is structurally
related to delhayelite, rhodesite and macdonaldite.

It is relatively widespread in small quantities, most commonly found
in cavities in the igneous breccia and in marble xenoliths, rarely in
carbonate-rich miarolitic cavities and exceedingly rarely in pegmatites.

Monteregianite-(Y) occurs as well-formed, sharp, tabular or lath-
shaped crystals forming attractive radiating sprays, parallel stacked
groups and randomly oriented aggregates. Less frequently it is found
as fibrous or foliated sprays and masses. Most crystals are in the |-
5 mm range but crystals of 8-10 mm in length are encountered oc-
casionally. One exceptional cavity in a2 marble xenolith produced a
tabular crystal of 2.5 cm in length and 1.5 cm in width—believed to
be the largest for the species—and a number of other crystals in the
1-1.5 cm range. Most crystals are simple, elongated, tabular crystals
bounded by {001}, {100} and {010} pinacoids and rarely by {101}
prisms.

Monteregianite-(Y) has perfect cleavage on {010}, very good on
{001} and fair on {100}. The color ranges from colorless, pale to dark
gray, pale rose or violet, and white to nearly black; some crystals are
zoned pink and green. The colorless, rose and violet crystals tend to
be transparent with a vitreous luster, while the others are translucent
to opaque with a greasy to silky luster. It fluoresces intense green
under shortwave ultraviolet radiation. (See color photos on the fol-
lowing page.)

Montmorillonite (Na,Ca), ,(Al,Mg),5i,0,,(0OH), nH,O

Montmorillonite, a member of the smectite group, has been iden-
tified from marble xenoliths, as white to tan-colored, compact, pow-
dery fillings in interstices between crystals in cavities, and as embedded
grains in marble.

Mosandrite (Na,Ca,Ce),TiSi,0,(F,.OH,0),

Mosandrite is uncommon and occurs in unaltered or altered eudi-
alyte-rich pegmatites, sodalite xenoliths and nepheline syenite.

It has been found as sharp, elongated, pseudohexagonal prisms to
3.5 cm, most commonly embedded in matrix rock or in the associated
minerals, such as eudialyte, sodalite, analcime, natrolite and micro-
cline. Rarely free-growing crystals have been found in tiny cavities
in pegmatite lenses and sodalite xenoliths, as sharp, |1-6 mm pnsms.
The prismatic crystals, characteristically exhibit poor terminations and
are striated on the prism faces. They are transparent, colorless to
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Figure 90. Monteregianite crystal 4 mm in
length, with epitactic tetranatrolite. Hor-
véth collection and photo.

lemon-yellow and pale orange-yellow with a vitreous luster; also rarely
tan to pale gray, opaque and dull. The crystals commonly contain
inclusions and internal flaws. It has also been found (exceedingly
rarely) in pegmatites as very thin, small (<1 mm), beige to pale
yellow, dull and opaque bladed crystals forming radiating clusters. In
some earlier literature the name rinkite, now discontinued, was also
used for mosandrite.

Muscovite KAL(S1,AO,,(OH,F),

Muscovite, a member of the mica group, is relatively uncommon,
occurring in altered pegmatites, hornfels and sodalite syenite. It occurs
as small plates and short pseudohexagonal prisms, commonly in in-
tergrown clusters, globular aggregates and masses, in small cavities
and as masses embedded in rock. The crystals are 0.5-1.5 mm in
diameter and the color ranges from pale yellow to pale green (most
common), colorless and light brown.,

Nahpoite Na HPO,

Nahpoite was described as a new species from the Big Fish River
area, Yukon Territory, Canada (Coleman and Robertson, 1981). It
has also been reported from the Lovozero Massif. Mont Saint-Hilaire
1S the third reported locality for the species.

Nahpoite has been identified from sodalite xenoliths where it occurs
as white, powdery masses lining small (2-10 mm) cavities. The min-
eral is very rare, and is difficult to distinguish from dorfmanite, ther-
monatrite, halite and trona, all occurring in the same environment.

Narsarsukite Na,(Ti,Fe**)Si (O.F),,

Narsarsukite is relatively common at Mont Saint-Hilaire, where the
finest specimens and the largest crystals known for the species have
been found. It occurs in both quarries and in outcrops of weathered
homnfels on the north flank of the mountain.

It is usually found as sharp, pale to dark yellow, greenish yellow,
dark green, grayish brown to dark brown tabular crystals 2-6 mm on
an edge, with exceptional crystals up to 2.5-3 cm, commonly em-
bedded in fine-grained hornfels and in igneous breccia. It is also found
rarely as free-growing, colorless, pale pink, lemon-yellow to orange-
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Figure 91. Montere-
gianite in very unusual,
pale violet crystals. The
crystals are 5 mm in
height. Horvith collec-
tion and photo.

Figure 92, Narsarsukite, a tabular crystal 5 mm
across. Horvith collection and photo.

yellow, 1-4 mm (exceptionally up to 2.5 cm) tabular crystals, and
exceedingly rarely as 2-10 mm, lemon-yellow to orange-yellow te-
tragonal prisms, forming attractive divergent, radiating groups in brec-
cia cavities. Tabular crystals show the dominant {001} pinacoid, small
{100} and {110} prisms, and the small {101} pyramid. The elongated
tetragonal prisms show the {100} and {110} prisms, terminated by
either the {001} pinacoid or a combination of small {101} pyramid
and the {001} pinacoid. Pseudomorphs of quartz and other minerals
after tabular narsarsukite crystals have been encountered in the homn-
fels.

Most embedded tabular crystals are opaque and typically color
zoned: medium to dark yellow in the center, grading progressively to
dark green towards the prism faces. The green color zoning is due to
numerous, minute inclusions of green amphiboles. The luster 1s vit-
reous to dull or greasy. The free-growing tabular and prismatic crystals
tend to be transparent to translucent with vitreous to adamantine luster.
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Figure 93. Narsarsukite crystal drawings show-
ing two of its observed habits, (a) the more
common tabular habit with prominent {110}
and {101} forms, (b) the rare, elongated te-
tragonal prism.

Natrite Na,CO,

Natrite was originally described from the Khibiny and Lovozero
massifs, Kola Peninsula (Khomyakov, 1983). At Mont Saint-Hilaire
it is extremely rare, and is found in sodalite xenoliths exclusively. It
occurs as white, translucent, irregular grains to 2 mm across in small
cavities, associated with sodalite, vuonnemite, ussingite, eudialyte,
lovozerite, aegirine, serandite, pyrite and steenstrupine. Some spec-
imens were coated with nail polish shortly after having been collected;
others rapidly hydrated to thermonatrite. Natrite is soluble in water.

Figure 94. Natrolite crystal drawing showing
the most common observed habit.

Natrolite Na,AlS1,0,,-2H,0

Natrolite, a zeolite, is one of the most abundant constituents of the
pegmatite veins and miarolitic cavities; it also occurs commonly in
most other associations.

Crystals are normally elongate, pseudotetragonal prisms and range
from millimeter size to exceptionally large crystals. Some of the most
impressive specimens of natrolite are large groups of pale pink, trans-
parent to translucent crystals to 15 cm in length and to 1-2 cm across,
and also superb, waterclear, transparent prisms up to 10 cm in length.
Masses of radiating or randomly oriented, intergrown prisms filling
some of the pegmatite pipes are relatively common; rarely these masses
exceed | m across. Natrolite is also found as fibrous, divergent sprays,
crystalline masses and spherical aggregates. It is most commonly
colorless, white or gray, rarely pale pink or very pale bluish gray.
The luster is vitreous to silky, greasy or dull.

Freshly exposed natrolite crystals are translucent to transparent but
often develop a white, opaque, flaky overgrowth of tetranatrolite
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shortly after being exposed to air. This tetranatrolite coating results
from the dehydration of paranatrolite, a common epitactic overgrowth
on natrolite. The fibrous variety of natrolite is opaque.

A number of flawless gemstones of colorless natrolite have been
cut from Mont Saint-Hilaire material including a 9.65 carat rectangular
step cut.

Natron Na,CO,-10H,0

A very unusual occurrence of natron was encountered in a sodalite
xenolith rich in pectolite and villiaumite. This is the first reported
occurrence of the mineral from an alkaline intrusive complex.

The natron formed as crystalline masses 0 4 cm across, filling
cavities in the xenolith. Some euhedral crystals have also been found.
The mineral is colorless and transparent with a rather dull luster
probably due to surface etching and alteration. The fracture is con-
choidal.

On exposure to air, natron alters (dehydrates at 76% humidity and
25°C) very rapidly to white powdery thermonatrite. It deliquesces at
87% humidity and 25°C and may absorb CO, to form trona (Waller,
1987). It appears to remain stable and may be preserved in hermetically
sealed containers, stored below 32°C.

The Mont Saint-Hilaire natron was collected during the winter, very
shortly after the quarrying operation had exposed the xenolith, and
the very cold temperature and the availability of snow for packing
facilitated its preservation.

Natrophosphate Na,(PO,).F-19H,0

Natrophosphate was described from the Khibiny alkali Massif (Ka-
pustin et al., 1972), where it occurs as crystalline masses associated
with pegmatite veins.

Mont Saint-Hilaire is the second reported locality for the species
and the first occurrence of well-formed crystals. These are found
exceedingly rarely as 0.5-2 mm, colorless to frosty-white, transparent
to turbid, highly modified octahedra and dodecahedra, in small cavities
in sodalite xenoliths. Some of the crystals exhibit a very large number
of faces, giving it a rounded appearance. The luster of freshly exposed
crystals is vitreous. Some crystals have a milky appearance and waxy
luster; a thin, dull, opaque film which develops after extended exposure
to air coats some faces.

Associated minerals include villiaumite, ussingite, vuonnemite, lo-
vozerite, eudialyte, steenstrupine, chkalovite, lueshite, serandite,
griceite and kogarkoite. When fresh, natrophosphate crystals are very
similar in appearance to chkalovite and colorless sodalite crystals.

Figure 95. Neighborite crystal 0.5 mm across.
National Museum of Natural Sciences (Canada)
specimen #52545. Photo by R. Gault.

Neighborite  NaMgF,

Neighborite was originally described from dolomitic oil shales of
the Green River formation, at South Ouray, Uintah County, Utah
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Figure 96. Neighborite crystal drawing, from
measurements made on a reflecting goniometer,
showing a dominant set of equally developed
rhombic prisms {201} and {021}.

(Chao er al., 1961), where it occurs as rounded grains and as 0.1-
0.5 mm, clear, twinned pseudo-octahedral crystals. The mineral is
orthorhombic. It has also been reported from a hydrothermal deposit
in the western Ural Mountains in the USSR (Efimov er al., 1967),
and from a soda granite in the Lake Gjerdingen area near Oslo, Norway
(Raade and Haug, 1980).

At Mont Saint-Hilaire, the fourth reported locality for neighborite,
it has been found in small pegmatite cavities as sharp, dark red and
reddish brown, pseudo-octahedral and pseudocuboctahedral crystals.
The crystals are 1-2 mm in size, translucent to transparent with a
vitreous luster, and commonly exhibit distinct color zoning, grading
from a transparent red outer zone to a reddish brown translucent to
opaque inner core. Twining is evident in some crystals.

Neighborite has also been found in a vein in hornfels, in close
proximity to its contact with nepheline syenite, as translucent to
opaque, dark red to orange-red, dull to greasy, somewhat etched,
pseudocubic crystals 1-3 mm on an edge. Associated minerals in the
hornfels were: smoky quartz, dolomite, rutile, brookite, calcite, ep-
ididymite and mckelveyite.

The occurrence in both associations appears to be extremely rare.

Figure 97. Nenadkevichite, compact “wagon
wheel”’ aggregates of crystals. The group is ap-
proximately 3 mm across. Horvéth collection.
SEM photo by E. Vadas.

Nenadkevichite (Na,Ca,K)(Nb,Ti)Si,0,(0,0H)-2H,0
Nenadkevichite, the Nb end-member of the labuntsovite-nenad-
kevichite series (Semenov, 1959), was first described from an unnamed
locality in the Lovozero alkali Massif, in the Kola Peninsula, USSR
(Kuz'menko and Kazakova, 1955). No euhedral crystals have been
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Figure 98. Nenadkevichite crystal drawing,
from measurements made on a reflecting go-
niometer. The {011} rhombic prism is rare.

reported from the type locality. Mont Saint-Hilaire is the second re-
ported occurrence (Perrault and Gélinas, 1969, Perrault er al., 1969,
and 1973) and the first for well-crystallized specimens. In recent years
nenadkevichite has also been reported from Gjerdingen, Norway (Ka-
rup-Mpller, 1986), and llimaussaq, Greenland (Petersen and Secher,
1985).

At Mont Saint-Hilaire the mineral occurs most commonly as pseu-
domorphs after serandite, consisting of masses to several centimeters
across of intergrown small crystals. It is also found as superb, 1-8
mm, prismatic and very thin tabular single crystals, as randomly or
preferentially oriented stacked clusters and as compact spherical ag-
gregates. It is found most commonly in altered and unaltered peg-
matites, and very rarely in cavities in marble xenoliths and igneous
breccia.

The color varies from almost colorless to pale pink, rose-pink,
orange and brownish red. Some brown-red crystals have a white
opaque core and peculiar white bands on two of the pinacoid faces.
Crystals are translucent to transparent. The compact aggregates and
serandite pseudomorphs tend to be mainly opaque. The luster is vit-
reous to pearly or dull, and many of the crystals are coated by a thin
iridescent film.

The crystals are pseudohexagonal prisms bounded by the rhombic
prism {110}, the {010} and {001} pinacoids, and rarely the rhombic
prism {011}.

Nenadkevichite crystals bear a very close resemblance to serandite
crystals, and are difficult to distinguish visually. (See color photo on
p. 328.)

Neotocite (Mn,Fe**)8SiO,-H,O (?7)

™

See hisingenite.
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Figure 99. Nepheline crystal drawing of a short,

hexagonal prism {1120}, after Mandarino and
Anderson (1989).

Nepheline (Na,K)AISIO,

Nepheline, a major rock-forming constituent of the nepheline sy-
enite, is rarely found in good euhedral crystals. Isolated crystals and
crystal groups are occasionally encountered in miarolitic cavities, in
pegmatites and in sodalite xenoliths.
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The crystals are simple, short, hexagonal prisms to 3.5 cm in length,
with pinacoidal terminations. The color is gray, pale greenish gray
or yellowish white with a greasy to dull or silky luster. The silky
luster on some crystals is due to surface alteration to natrolite. (See
color photo on following page.)

Nordstrandite Al(OH),

Nordstrandite is a relatively rare species, occurring in small cavities
in biotite-rich xenoliths, in some altered pegmatite dikes, and very
rarely in sodalite syenite cavities.

It is found as aggregates of blocky, tabular or wedge-shaped 0.5-
2 mm crystals most commonly associated with natrolite and tetran-
atrolite. The color ranges from pale pink to white, beige, pale green
and colorless. The crystals are transparent to translucent with vitreous
to pearly luster.

Parakeldyshite Na,ZrSi,0,

Parakeldyshite was described from the pegmatites of the Lovozero
and Khibiny massifs, Kola Peninsula (Bussen er al., 1972, Khomy-
akov eral., 1975) and from Ligedalen, Norway (Raade and Mladeck,
1977).

At Mont Saint-Hilaire it occurs as 1-6 mm diameter, irregular grains
and masses embedded in massive sodalite in sodalite xenoliths, also
associated with eudialyte, zircon, aegirine and green amphiboles. The
grains are colorless, with a vitreous luster on freshly cleaved surfaces.
The cleavage is excellent to very good in three directions. It fluoresces
orange-white under shortwave ultraviolet radiation.

Due to its inconspicuous nature, it is very easy to overlook the
species; the fairly intense fluorescence may be helpful in locating the
small masses, providing they can be isolated from the more intensely
fluorescent sodalite matrix.

Paranatrolite Na,AlSi,0,,3H,0
Paranatrolite, a member of the zeolite group, was described as
new species from Mont Saint-Hilaire (Chao, 1980). It has since been

reported from a number of other localities.

It occurs abundantly as epitactic overgrowths on natrolite crystals
and as prnismatic crystals to 5 cm, in miarolitic cavities, pegmatite
veins, sodalite syenite, uncommonly in cavities in igneous breccia,
and very rarely in marble and sodalite xenoliths.

Paranatrolite is identical in physical appearance to natrolite, but on
exposure to air it dehydrates rapidly to tetranatrolite. The dehydration
process is irreversible; however, specimens can be preserved by per-
manent immersion in water immediately after being collected. Para-
natrolite is predominantly colorless, grayish, very pale yellowish white
and rarely pale pink. The luster is greasy.

Figure 100. Paraumbite aggregate of crystals
2 mm in diameter. Horvéth collection. SEM

photo by E. Vadas.

Paraumbite K,Zr,HSi,0,,-nH.,O
Paraumbite was described from an alkalic pegmatite on Mt. Eves-
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logchorr in the eastern part of the Khibiny Massif in the Kola Peninsula,
USSR (Khomyakov er al., 1983b).

Mont Saint-Hilaire is the second reported locality, and the first for
well-formed crystals of the mineral. It occurs exceedingly rarely as
0.1-1.0 mm, transparent, colorless to very pale yellow, pseudohex-
agonal plates with vitreous luster forming stacked, rosette-like ag-
gregates in a pegmatite dike which was remarkable for the extraor-
dinary abundance of gaidonnayite.

Other associated minerals include albite, siderite, microcline, anal-
cime, rutile, calcite, natrolite and pyrite. The crystals are inconspic-
uous due to their small size and lack of color contrast, and can be
easily overlooked. It has also been found as white to tan, 1-2 mm
equant, opaque crystals with greasy to dull luster in sodalite xenoliths,
associated with sodalite, aegirine, eudialyte, ussingite and serandite.
The physical appearance and morphology of the paraumbite found in
sodalite xenoliths is similar to lovozerite and terskite, and they may
be pseudomorphs after lovozerite.

Parisite-(Ce) Ca(Ce,La),(CO,),F,

Parisite-(Ce) occurs as a very rare accessory mineral in some altered
pegmatite veins. in miarolitic cavities and (extremely rarely) in breccia
cavities. Two trnigonal polytypes panisite-(Ce)- 18T and panisite-(Ce)-
12T, have been identified from Mont Saint-Hilaire (Cheang, 1977).

In the pegmatites and miarolitic cavities it has been found as mi-
croscopic flakes and rosettes to | mm in size, commonly as a re-
placement mineral and usually intimately associated with bastniisite-
(Ce). In the breccia cavities, parisite-(Ce) was found in a syntactic
intergrowth with synchysite-(Ce) to form multilayered, hexagonal,
tabular crystals |-4 mm size. The color is white, beige or very pale
pink and the luster is dull.

vie o
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Figure 101. Pectolite, composite crystal draw-
ing of three crystals measured on a reflecting

goniometer and drawn from a gnomonic pro-
jection.

NaCa,Si,0,(OH)

Pectolite is the most common mineral in the marble xenoliths,
forming spherical to lens-shaped nodules of radiating fibrous aggre-
gates. The core of the nodules is frequently an open cavity containing
well-formed crystals of pectolite and associated minerals. It is also
found as a relatively common mineral in sodalite syenite, breccia and
sodalite xenoliths. Some of the very finest crystallized specimens
(unsurpassed in quality and size) of pectolite have been found at Mont
Saint-Hilaire.

The crystals are most commonly elongated, some with complex
terminations (often doubly terminated), with other habits ranging from

Pectolite
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Figure 102. Nenadkevichite, a prismatic
crystal 3 mm in length. Horvith collection
and photo.

Figure 104. Pectolite, a very large crystal 4.5
cm in height, collected in the fall of 1989. G.
Haineault collection. Photo by . Robinson.

fibrous 0 acicular to stout, almost equant. The elongated crystals are
transparent to translucent, frequently with frosted terminal faces,
mostly colorless to pale gray; less frequently they are opaque white
or pale blue-green due to a very large number of amphibole inclusions.
The acicular and fibrous varieties are white to gray, and are found
most commonly embedded in marble and to a lesser extent in sodalite
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Figure 103. Nepheline crystal 4 cm in height,
associated with pectolite. G. Haineault collec-
tion. Photo by G. Robinson.

Figure 105. Pectolite, a
well-formed crystal 1 cm in
length in a cavity in a mar-
ble xenolite. Horvéth col-

lection. Photo by G. Rob-
inson.

syenite and breccia cavities. Crystals range in size from less than |
mm to 5 cm in length, and are found lining the walls of the marble
xenolith cavities. Studies on the reflecting goniometer have shown a
very large number of forms, which are illustrated in the composite
crystal drawing (Fig. 101). As the earliest mineral in these cavities,
pectolite forms the substrate for a very interesting and very wide range
of mineral species.

Electron microprobe analysis indicates Mont Saint-Hilaire pectolite
to be very pure, with only trace amounts of fluorine and manganese.
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Serandite, the manganese end-member of the pectolite-schizolite-
serandite series (Schaller, 1955) is also common in Mont Saint-Hilaire
but occurs in different mineralogical environments.

Penkvilksite Na,Ti,S1,0,,-5H.,0

Penkvilksite was originally described from a pegmatite in the Lo-
vozero Massif, Kola Peninsula (Bussen er al., 1974), where it occurs
as small, white clotted masses.

At Mont Saint-Hilaire, the second reported locality for the species,
it was found in 1975 in a small pegmatite vein, as a single, 1-1.5
mm diameter cluster of colorless to white tabular, prismatic crystals,
and was tentatively designated as UK#41 (Chao and Baker, 1979).
It is associated with microcline, aegirine, catapleiite, ancylite and
nenadkevichite. Subsequently, it was also found in a marble xenolith
cavity as 0.5-1 mm diameter, rosettes and spherical aggregates con-
sisting of compact, lamellar clusters, on pectolite crystals and em-
bedded in calcite. Here it is associated with pectolite, calcite, apophyl-
lite, monteregianite, vesuvianite and tadzhikite. The aggregates are

Figure 106. Crystal group of penkvilksite.
Group is 1 mm long. Horvith collection; SEM
photo by E. Vadas,

pale gray to white, having a frosty appearance and dull luster on the
exterior, pale brown to brownish green with a greasy luster on the
broken interior surfaces. In both associations, it is an exceedingly rare
|ate-stage mineral in the paragenetic sequence.

Figure 107. Perraultite, twinned crystals ap-
proximately 0.2 mm in length. Carleton Uni-
versity (Ottawa) specimen. SEM photo by L.
Ling.

Perraultite Na,KBaMn,(Ti ,Nb) Si,0,,(OH,F),7TH,O
Perraultite (Chao, publication pending) is a new, monoclinic, sil-
icate species from Mont Saint-Hilaire. The mineral name was approved
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by the International Mineralogical Association in 1988 and the per-
raultite description is presented here with the kind permission of
G. Y. Chao. The type specimen and the small number of confirmed
specimens were all collected from the same pegmatite in the mid
1960’s. Prior to full characterization the mineral was tentatively des-
ignated as UK#17 (Chao er al., 1967, and Chao and Baker, 1979)
Perraultite is found as orange-brown, prismatic to tabular crystals to
| mm, with wedge-shaped terminations. The crystals are transparent
to translucent, with a vitreous luster. It is extremely rare occurring in
a pegmatite associated with microcline, aegirine, albite, astrophyllite,
analcime, rhodochrosite, catapleiite, natrolite, tetranatrolite, ancylite
and pyrochlore. It is very inconspicuous in the complex association
of the pegmatites and may easily be overlooked or mistaken for other
minerals of similar color and morphology, especially rhodochrosite.

Figure 108. Petarasite crystal 6 mm across.
Horviéth collection and photo.

Figure 109. Petarasite, a very large crystal 6.5
cm in height with a thin catapleiite overgrowth.
National Museum of Natural Sciences (Canada)
specimen #51766. Photo by G. Robinson.

Petarasite Na,Zr,Si 0 ,(Cl,OH)-2H,0

Petarasite, a new, monoclinic member of the lovozerite group of
minerals, was described from Mont Saint-Hilaire (Chao er al., 1980,
and Ghose er al., 1980). Mont Saint-Hilaire remains the only known
locality for the species. It has been found in a biotite-rich xenolith in
nepheline syenite in the Demix quarry, as irregular grains filling the
interstices of biotite crystals (UK#42, Chao and Baker, 1979), as
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Figure 110. Petarasite crystal drawing modified
after Perrault er al. (1981).

crude to well-formed prisms embedded in microcline, and rarely as
superb, short to elongated prismatic crystals (Perrault er al., 1981) in
cavities in a pegmatite dike cutting nepheline syenite, associated with
microcline, albite, biotite, aegirine, large quantities of naturally broken
catapleiite crystals, arfvedsonite, rhodochrosite, ancylite, fluorite,
large (6-10 cm long), crude sodalite crystals, analcime and pyrochlore.
In addition to the more common elongated prisms, some crystals of
equant, blocky and tabular habit have also been noted. Crude, brown-
ish yellow, opaque petarasite pseudomorphs up to 2 cm across after
an unknown precursor of octahedral morphology have also been found.
The pseudomorphs are dull with granular structure. Crystals typically
range from 5 mm to 5 cm in length, with one exceptional crystal
reaching 6.5 cm. Many crystals are doubly terminated, most are
opaque to translucent, rarely transparent, and with a vitreous to greasy
luster. The large petarasite crystals are occasionally covered by a thin
layer of pale gray, opaque catapleiite. The color is orange to orange-
yellow, greenish yellow and brown. In an exceedingly rare occurrence
it has also been found as rose to violet colored, transparent, |1-2 mm,
wedge-shaped crystals in cavities in a sodalite xenolith associated with
eudialyte, sodalite and aegirine. Petarasite has perfect {110}, very
good {010} and good {001} cleavages.

Phillipsite (K,Na,Ca), ,(Si,Al)O,,6H,0

Phillipsite, a zeolite, occurs rarely as small (1-3 mm) colorless
single prisms or clusters of cruciform twinned crystals in eudialyte-
rich pegmatite veins and in sodalite xenoliths. Visual identification is
not reliable due to the identical appearance of the more common
harmotome.

Phlogopite KMg,Si,AlO,(F,OH),

Phlogopite is much less common than the other mica group minerals,
such as biotite, muscovite and polylithionite. It is found in well-formed
pseudohexagonal crystals to 5 mm in diameter in marble xenoliths,
and as small flakes embedded in sodalite syenite rock. The color is
tan to gray and brown.

Polylithionite KLi,AlS1,0,,(F,0OH),

Polylithionite, a rare mica group mineral, is relatively abundant at
Mont Saint-Hilaire in the pegmatite pipes and veins, occurring as
masses to several centimeters across and as superb pseudohexagonal
crystals forming attractive rosettes to 4 cm across. Rarely it has also
been found in cavities in the marble xenoliths.

Some of the crystals are tightly packed pseudohexagonal books,
while others consist of a very large number of very thin and fairly
loose lamellae. Polylithionite also forms masses of loose aggregates
of randomly intergrown lamellae. Small crystals and thin plates are
transparent while the larger crystals and masses are translucent to
opaque. The crystals are typically colorless to silvery; in larger crystals
the color may be pale brown to pale yellow-brown. The luster is
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pearly. It fluoresces bright lemon-yellow under shortwave ultraviolet
radiation.

Taeniolite, another closely related mica-group species bearing a
strong resemblance to polylithionite, is also found at Mont Saint-
Hilaire but it is much rarer, non-fluorescent and the mode of occurrence
and mineral association is different. (See the color photos on p. 332.)

Figure 111. Poudretteite, an etched, roughly
hexagonal, transparent crystal 3 mm across.
National Museum of Natural Sciences (Canada)
specimen #51792. Photo by R. Gault.

Poudretteite KNa,B.Si,,0,

Poudretteite, a new member of the osumilite group, was described
from Mont Saint-Hilaire (Grice er al., 1987), which is currently the
only known locality for the mineral.

Poudretteite occurs as colorless to very pale pink, transparent,
roughly hexagonal and equant, deeply etched, barrel-shaped prisms
to S mm in length. It is very similar in appearance to, and difficult
to distinguish from, etched quartz and fluorapophyllite. It has a vitreous
luster, white streak and does not fluoresce under ultraviolet radiation.
It has no apparent cleavage, and has splintery to conchoidal fracture.
Mohs hardness is about 5.

The mineral was found in cavities in marble xenoliths in nepheline
syenite associated with pectolite, apophyllite and minor aegirine. It
is exceedingly rare and, as of this writing, it has been confirmed in
only a small number of specimens. The type specimen and most of
the confirmed specimens were collected in the late 1960's and early
1970s in the Poudrette quarry.

Prehnite Ca,Al,S1,0,,(0H),

Prehnite has been identified as compact radiating aggregates to |
cm across, and as crude, blocky crystals to 0.5 mm across, in narrow
calcite-filled fractures in a grossular-rich skarn between coarse-grained
marble and hornfels. The color is white or tan to beige.

Pyrite FeS,

Pyrite is by far the most abundant sulfide mineral, occurring in
virtually all mineral associations. It is most abundant in the hornfels
and altered pegmatites, as well-formed crystals of many habits and
as masses intermixed with other sulfides.

The crystals are predominantly simple cubes ranging from | mm
to 5 cm on an edge; pyritohedrons and other forms are less common.
The crystals tend to be very small (1-2 mm) in size. Very rarely
filiform pyrite 5-10 mm long has been found in mineralized fractures
in the hornfels. (See the color photos on p. 332.)

Pyrochlore (Ca,Na),Nb,O,(OH,F)
Pyrochlore is relatively common in very small quantities in the
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altered and unaltered pegmatites, and is extremely rare in sodalite
xenoliths. It is found as sharp, 0.5-1 mm octahedra sprinkled on
various minerals, most commonly aegirine, in the pegmatite cavities,
and very rarely as small rosettes (possibly pseudomorphs) and as
irregular grains and embedded granular masses to several centimeters
across. The color is brown, reddish brown and orange-yellow. The
luster is vitreous to greasy.

Pyrophanite MnTiO,

Pyrophanite, the Mn end-member of the ilmenite-geikielite-pyro-
phanite series is a fairly common accessory mineral in miarolitic
cavities, less frequent in pegmatites, rare in breccia cavities and ex-
tremely rare in sodalite xenoliths. It has been found as superb rosette-
like aggregates to 2 cm in diameter, as individual thin hexagonal
plates, and as complex blocky crystals. The color is very deep carmine-
red in the thin, transparent to translucent plates and smaller rosettes,
and black in the larger, opaque rosettes and blocky crystals. Pyro-
phanite is also found as orange-yellow grains and small, partially
altered, foliated masses in altered pegmatites.

[imenite, the Fe end member of the ilmenite-geikielite-pyrophanite
series has also been found at Mont Saint-Hilaire, and along with
hematite bears a very close resemblance to pyrophanite. Geikielite
has not been reported to date. (See the color photo on p. 333.)

Pyrrhotite Fe,.S

A fairly common sulfide in virtually all modes of occurrence, pyr-
rhotite-4C is found as sharp, tabular to short prismatic hexagonal
crystals to 1.5 cm in diameter, and as masses intermixed with other
sulfides.

Very large, crude, hexagonal pseudomorphs of pyrite after pyrrho-
tite have been found in the carbonate-rich pegmatites, associated with
siderite and albite. Such pseudomorphs reach up to 15 x 12 cm in
size.

Quartz Si0,

Quartz is fairly common and widely disseminated in small quan-
tities. It is most abundant in seams and fractures in the hornfels, less
abundant in breccias and marble xenoliths, and rare in altered peg-
matites.

Quartz has been found as colorless, 1-20 mm crystals in marble,
as colorless to smoky, opaque crystals to 20 cm in length in hornfels,
as translucent, 2-25 mm smoky crystals in breccia, and as smoky,
dull, gray opaque crystals to 15 cm in length in altered pegmatites.
In the marble xenoliths some small Dauphiné twins have been ob-
served. Very rarely small Japan-law twins, and very unusual (0113)
rhombohedrons (Rykart, 1989) have also been encountered. Scepters
are very common.

Some of the large smoky crystals found in the pegmatites are cav-
ernous, skeletal, etched and deformed; some are concentrically color-
zoned (alternating colorless to smoky zones) and some have fluorescent
zones (bright yellow under both shortwave and longwave ultraviolet
radiation; the cause of the fluorescence has not been investigated).

Raite NaMn,Si,(O,0H),,'9H.0

Raite was originally described from pegmatites in the Lovozero
Massif, Kola Peninsula, USSR (Mer'kov er al., 1973). Mont Saint-
Hilaire is the second reported locality (Chao and Baker, 1979) where
it occurs as an exceedingly rare mineral in the pegmatites, usually
closely associated with rhodochrosite, serandite, nenadkevichite, na-
trolite, aegirine and others. It has also been found in sodalite xenoliths,
associated with vilhaumite, sodalite, eudialyte, serandite, ussingite,
lueshite, steenstrupine, vuonnemite and levozerite. It occurs as ra-
diating, short, extremely thin fibers forming spherical aggregates 1-
2 mm in diameter. The color is reddish brown, red, reddish violet
and brown.
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Rasvumite KFe,S,

Rasvumite was first described from the Khibiny Massif in the Kola
Peninsula (Sokolova er al., 1970). At Mont Saint-Hilaire it is ex-
ceedingly rare, occurring in small cavities in the sodalite xenoliths as
dark brown to black, massive, dull to vitreous crusts coating the other
minerals in the cavities. The crusts are peculiarly cracked, similar in
appearance to a crackled ceramic glaze. It is associated with ussingite,
villiaumite, sodalite and sidorenkite.

Revdite Na,$i,0,-5H,0

Revdite was described from Mt. Kamasurt, Lovozero Massif, Kola
Peninsula (Khomyakov er al., 1980). Mont Saint-Hilaire is the second
locality for the species and the first reported occurrence of the mineral
as excellent crystals.

Revdite is found very rarely in cavities and fractures in some sodalite
xenoliths as small, spherical, white fibrous masses covered by ag-
gregates of random acicular crystals. The crystals are 1-2 mm long,
colorless with sharply pointed terminations. The crystal faces are
longitudinally striated giving the crystals a fibrous silky luster some-
what similar to dawsonite or leifite. It is associated with sodalite,
ussingite, villiaumite, kogarkoite, lovozerite, eudialyte and aegirine.

Figure 112. Rhabdophane-(Ce), hexagonal
crystal measuring 1.5 cm across. National Mu-
seum of Natural Sciences (Canada) specimen
#49265. Photo by R. Gault.

Rhabdophane-(Ce) (Ce,La)PO,-H,O

Rhabdophane-(Ce) is a rare, late-stage mineral in the pegmatites
and altered pegmatites. It is found as pale yellow-brown, tan, beige
and brown, short to elongate hexagonal prisms to 6 mm in length,
and as botryoidal aggregates and interstitial fillings in the pegmatites
The terminations are generally poorly formed, rounded and very often
color-zoned, giving some crystals a peculiar matchstick appearance.
The crystals are very often hollow, some appear to be pseudomorphs
after an undetermined mineral. One pegmatite pipe that produced some
very fine serandite crystals also produced a number of fresh, sharp,
tan-colored crystals, including an exceptional group of hexagonal
crystals in parallel growth, 1.5 cm across. All rhabdophane crystals
observed have been opaque, with a dull 1o greasy luster.
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Figure 113. Polylithionite crystal group with
aegirine. The specimen is 3 cm across. G. Hai-
neault collection. Photo by G. Robinson.

Figure 114. Polylithionite rosettes on a pseu-
domorph of rhodochrosite after serandite. The
overall specimen is 6.5 cm in height. Horvith
collection. Photo by G. Robinson.

Figure 115. Pyrite pseudomorph after pyrrho-
tite measuring 6 cm in height. G. Haineault
collection. Photo by G. Robinson.

Rhodochrosite MnCO,

Rhodochrosite is a common late stage mineral of the pegmatites
and altered pegmatites. It is found in a wide variety of habits and
colors and is much sought after by collectors. Many excellent spec-
imens of the mineral have been collected over the years, some with
crystals as large as 10 cm across; however, the very large crystals are
generally lacking attractive coloration and transparency.

Rhodochrosite occurs most commonly as simple rhombohedra, and
as aggregates of curved rhombohedra forming druses, balls and ro-
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Figure 116. Pyrite,
a group of cubic
crystals 4.5 cm
across. G. Haineault
collection. Photo

by G. Robinson.

settes. Less frequently it is found as thin, twinned, triangular plates,
scalenohedra, thin hexagonal plates and botryoidal aggregates. Rho-
dochrosite is also found as pseudomorphs after serandite to 20 cm
across and as pseudomorphs after other minerals.

The best specimens were collected in the period of 1970 1o 1981
in the Demix quarry, including some very attractive, deep red, trans-
lucent, flattened and twinned triangular plates to 6 cm across. Since
1984, some very large but rather unattractive crystals have also been
collected in the Poudrette quarry.
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Figure 117. Pyrophanite rosette 1 cm in di-
ameter. Horvith collection and photo.

Figure 119. Rhodochrosite crystal, 6.5 mm,
from the Demix quarry. Dan Behnke collection
and photo.

Color varies from very pale pink, pale to deep red, orange-red,
brownish red, orange-brown, pale to dark brown and black. The dark
brown and black color is due to partial alteration to bimessite. Small
crystals are transparent to translucent while the larger crystals, with
few exceptions, are opaque, with luster varying from vitreous to greasy
to dull.

Richterite Na,Ca(Mg Fe*“),51,0,,(0OH),
Richterite, a member of the amphibole group, has been found in
breccia cavities as pale green, transparent prisms to 2 mm in length.

Riebeckite Na,(Fe** Mg),Fe. 'Si,0,,(OH),

Riebeckite, an amphibole group mineral, occurs in seams and frac-
tures in hornfels and in cavities in the marble xenoliths as matted or
radiating, bluish green, grayish blue or grayish green fibers to 5 cm
in length. The fibers are flexible and have a silky luster.

Rosenbuschite (Ca,Na),(Zr,T1)S1,0,F

Rosenbuschite is an exceedingly rare accessory mineral in miarolitic
cavities in nepheline syenite. It is found as pale yellow to beige, 1-
3 mm, acicular crystals forming divergent sprays on analcime lining
the cavities. Other associated minerals are: natrolite, paranatrolite,
calcite, wohlerite, zircon and aegirine. No distinct terminations have
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Figure 118. Rutile crystal 3
mm across. Horvéth collec-
tion and photo.

been observed. The crystals bear some resemblance to elpidite in

physical appearance. They are translucent to opaque and the luster is
vitreous.

Rutile TiO,
Rutile, a member of the rutile group, is a relatively common ac-
cessory mineral in hornfels, altered pegmatites and sodalite syenite.

Figure 120. Rhodochrosite in twinned rhom-
bohedra to 7 mm across. National Museum of
Natural Sciences (Canada) specimen #36586.
Photo by J. Schekkerman.

Rarely it has also been found in breccia and miarolitic cavities

It occurs as splendid, sharp, blocky or short prismatic crystals to
6 mm across; as 1-2 mm, equant, curved crystals; as elongate prisms
to 1.2 cm in length; and as oriented, acicular crystals forming retic-
ulated aggregates. Twinned crystals are relatively conunon

The color is most commonly black (often with a bluish indescent
coating), very rarely red or brown. The crystals are opague except
for the deep red prisms, some of which are translucent. The luster is
adamantine to submetallic

Sabinaite Na Zr,TiO (CO,),

Sabinaite was originally described from the nearby Francon quarry
in Montréal (Jambor er al., 1980); Mont Saint-Hilaire is the only
other known locality for the species, and the first occurrence of the
mineral as well-formed crystals (Chao and Gu, 1985)

Sabinaite is very rare, occurring as sharp, colorless, tabular crystals
to 1.5 mm across in small cavities in sodalite syenite. It has also been
found in a very heavily altered pegmatitic vein in nepheline syenite
as sharp, colorless to pale yellow and pale gray, translucent to opaque.
2-6 mm tabular crystals and stacked micaceous plates




Figure 12]1. Sabinaite, a group of tabular crys-
tals 2 mm across. Horvith collection. SEM
photo by E. Vadas.

—T

Figure 122. Sabinaite crystal drawing of a platy
crystal, drawn using the cell parameters and
symmetry elements reported by Chao er al.
(1985).

The crystals are generally intergrown in complex groups and some
twinning is evident. The most prominent form is the {001} pinacoid.
Other forms present are the {010} pinacoid, and {100} and {110} prisms
(Chao and Jiexiang, 1985). Sabinaite has perfect basal cleavage, and
its luster is vitreous to pearly.

Sanidine K-Na feldspar with disordered Al-Si arrangement

Sanidine occurs as sharp, blocky, wedge-shaped crystals to 0.5 mm
in cavities in marble xenoliths. The crystals are white, colorless or
pale pink and very transparent.

Sazhinite-(Ce) Na,CeSi0,,(OH)'nH,O (n ca. 5)

Sazhinite-(Ce) was originally described from a pegmatite at Mt.
Karnasurt, Lovozero Massif, Kola Peninsula (Es'kova er al., 1974),
where it occurs as small tabular crystals and as irregular grains, as-
sociated with natrolite, neptunite and steenstrupine.

At Mont Saint-Hilaire, the only other known locality, it was first
found in the fall of 1989, in cavities in sodalite xenoliths as well-
formed, sharp crystals, associated with vuonnemite, serandite, ussing-
ite, sodalite, aegirine, sphalerite, eudialyte, halite, an unidentified
sodium sulfate mineral, UK#81 (Chao er al., 1990) and an unidentified
silicate UK#38 (Chao and Baker, 1979, and Chao er al., 1990). The
crystals are white to pale yellowish gray, opaque, thick, tabular prisms
with a vitreous to pearly luster. There are numerous very fine striations
across the length of the prism. Crystal sections up to 1.7 cm in length
by 1 cm in width by 6 mm in thickness were found. One perfect and
one very good cleavage was noted. Electron probe microanalyses have
shown lanthanum-dominant zones in the sazhinite-(Ce) crystals. Sa-
zhinite-(Ce) bears a very marked morphological resemblance to ep-
istolite, also occurring in the sodalite xenoliths, but the surface features
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Figure 123. Two large sazhinite-(Ce) crystals,
1.5 cm in length. Associated species in the field
of view are serandite (orange), vuonnemite
(pale green) and ussingite (pale violet). National
Museum of Natural Sciences (Canada) speci-
men #54525. Photo by G. Robinson.

(fine striations), color and luster are different. The mineral is ex-
ceedingly rare and only a few specimens are known.

Scheelite CaWwo,

Scheelite has been identified on a single specimen from a miarolitic
cavity in nepheline syenite (Chao and Baker, 1979). It occurs as
colorless, 1-2 mm, irregular grains which fluoresce strong whitish
blue under shortwave ultraviolet radiation.

Searlesite NaBSi,0,(OH),

Searlesite was found in the fall of 1989 in small cavities in sodalite
xenoliths. It occurs as sharp, tabular and prismatic crystals averaging
3 x 1 x 0.1 mm, striated along the length of the prisms. The crystals
are colorless and transparent with a vitreous to slightly waxy luster.
They fluoresce green with a bluish tint under shortwave ultraviolet
radiation. Associated minerals are sodalite, natrolite and aegirine with
minor steenstrupine-(Ce) and eudialyte. The occurrence is extremely

Figure 124. Senaite, a complex group of trilling
twins. The group is approximately 1.5 mm across.
National Museum of Natural Sciences (Canada)
specimen #52280. SEM photo by E. Vadas.

Senaite Pb(Ti,Fe,Mn),,0,,
Senaite, a member of the crichtonite group (Grey et al., 1976), has
been found in a pegmatite vein as sharp, black, equant crystals 0.5~
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Figure 125. Twinned and untwinned serandite
crystals. One twin member is indicated by un-
derscored Miller indices. A-E: Microcrystals of
serandite from the pipe opened in May 1988.
A: An untwinned blocky serandite of typical
habit, drawn in normal crystallographic ori-
entation. B: The same crystal, rotated into an
orientation to permit easier comparison with
the twins. C: A similar crystal twinned by a
rotation of 180° about the b crystallographic
axis, which is vertical in this drawing. The com-
position plane is (100). This was the most com-
mon twin among those in the pipe. D: A “pen-
etration” twin by rotation of 180° about the b
axis. The surface expression of the twinned por-
tion is limited to the “tab™ at one end of the
main crystal, which shows surface traces of

| mm across, forming cyclic twins (trillings). The mineral is ex- Serandite Na(Mn*?,Ca),Si,0,(OH)
ceedingly rare. The luster is submetallic to adamantine.

Sepiolite Mg, Si,0,.,(OH),-6H,0

Sepiolite occurs as very pale green to white fibrous aggregates in
marble xenoliths. The individual fibers are 2-5 mm long and have a

silky luster.
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apparent contact planes (100) and (001). Crys-
tals with sections twinned in this manner were

common, but are easy to overlook. E: A hy-
pothetical twin by rotation about the b axis,
with composition plane (001). While twins with
only (001) composition planes have not been
observed, on some twins (001) is a much more
important composition plane than (100). F: A
contact twin by reflection across (110), with
(110) as the composition plane. Twins of this
sort were found among larger crystals from a

pipe opened in 1973. G. Two crystals with par-
allel b axes, the upper one rotated with respect

to the lower. Such associations are common,
but the angle of rotation differs from example
to example. These are not twins; they are the

results of imperfect parallel growth.

Above all the other species, serandite is the preeminent mineral for
which Mont Saint-Hilaire has become famous. It was previously
known only as cleavage fragments from the island of Rouma, Los
Archipelago, Guinea (Lacroix, 1931); more recently it has been found
as microcrystals at several lesser-known localities. Serandite is the
Mn end-member of the isostructural pectolite-schizolite-serandite se-
ries (Schaller, 1955), and the Mont Saint-Hilaire serandite is very
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Figure 126. Serandite group of lustrous, pink
crystals collected in the spring of 1988. The
specimen measures 17 ¢cm in length. G. Hai-
neault collection. Photo by G. Robinson.

Figure 127. Serandite group of pink, bladed
crystals measuring 11 cm in height. National
Museum of Natural Sciences (Canada) speci-
men #46263. Photo by G. Robinson.

Figure 128. (above)
Serandite group col-
lected in the summer of
1988. The largest crys-
tal is 2.5 cm in height.
G. Haineault collec-
tion. Photo by L. Hor-
vith.

Figure 129. Serandite crystal, twinned, mea-
suring 8 cm in height. G. Haineault collection.
Photo by G. Robinson.
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Figure 130. Serandite, a superb crystal on a
group of analcime trapezohedra. The overall
length of the specimen is 22.5 cm. National
Museum of Natural Sciences (Canada) speci-
men #37124. Photo by J. Schekkerman.

Figure 131. Serandite, composite crystal draw-
ing of three crystals measured on a reflecting
goniometer.

close to being the pure end-member (Boissonnault, 1966). The Ca
end-member, pectolite, is also very common at Mont Saint-Hilaire.

At Mont Saint-Hilaire serandite occurs in splendid, large crystals
up to 20 cm in length and 7 cm across, and is a common constituent
of the pegmatite pipes and veins. It has also been found in sodalite
xenoliths, but only as small crystals (1-10 mm long).

The crystal habit ranges from acicular to blocky, to bladed; the
bladed and blocky crystals often form splendid radiating clusters.
Rarely serandite has also been found as fibrous aggregates. The color
ranges from pale pink to salmon-red, rose-red, deep orange, brown
and black; very rarely in small crystals it is colorless to tan or white.
Large crystals are translucent to opaque, containing numerous internal
flaws, and the luster varies from vitreous to greasy to dull. The fibrous
aggregates are white to tan and opaque with a dull to silky luster. The
brown and black crystals —the so-called “black serandite™ —are par-
tially altered to birnessite.

Large pseudomorphs of elpidite, nenadkevichite and rhodochrosite
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Figure 132. A view of the inactive Demix
quarry. The famous 1973-1974 pegmatite dike
which contained large orange serandite crystals
is currently buried about 3 meters from the

wall in the central part of the photograph.
Photo by L. Horvith.

after serandite to 25 cm in length and 15 cm across have also been
found.

Two twin laws, based on goniometric measurements, have been
reported on serandite froin Mont Saint-Hilaire (Richards, 1990) (Fig
125). Richards reports that one common twin law is rotation through
180° about the b-axis. Usually the composition surface is nearly planar
and parallel to (100). A variant of this twin law involves interpene-
tration, with small blocks of twinned orientation set into a host crystal,
with somewhat irregular composition surfaces approximated by (001)
and (100). Rarely, twins of this type have (001) as the main com-
position plane. The variant with (100) composition plane has also
been observed on pectolite, the isomorph of serandite, from Union
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Hill, New Jersey (Peacock, 1935). Richards also reports that a second,
less common twin law is contact twinning by reflection, with (110)
the twin plane and composition plane. There have been several mag-
nificent specimens found illustrating this twin law, including a large,
10 x 9 cm deep orange crystal from the famous pegmatite exposed
in 1973, and smaller crystals found in 1988. He also states that several
relationships he has examined, originally thought to be twins, have
proved to be complex sub-parallel groups.

There have been many significant finds of serandite over the years.
Probably the most spectacular occurred over a several-month period
in 1973, when a vertical pegmatite pipe up to | meter in diameter
was exposed in the Demix quarry (Fig. 87); this produced hundreds
of superb, medium to deep orange crystals some of which attained
20 cm in length. The serandite is associated with outstanding analcime
and mangan-neptunite crystals in some truly magnificent specimens.
Since then, several more finds have been made, including one in 1981
that produced a large number of pink, bladed crystals in very aesthetic
combinations with analcime, aegirine and microcline. In 1988 a large
cavity produced large and small clusters of crystals and several mag-
nificent specimens, which are arguably the most attractive in color
and unsurpassed in luster. The crystals are salmon-pink to pale car-
mine-red, translucent, equant, blocky and 3-5 cm across, forming
very aesthetic aggregates, some overgrown by splendid leifite crystal
groups and spherical aggregates. Other less significant finds in both
quarries have produced outstanding serandites, but none surpassed the
color, sharpness and luster of the 1988 find or the size of the crystals
found in 1973.

There are probably 25-30 large, outstanding specimens in various
collections. Miniature and cabinet specimens of excellent quality prob-
ably number around 200-300.

A small number of gemstones have been faceted from transparent
sections of large crystal fragments, the best being intense pinkish
orange colored 1.65 and 0.95 carat, rectangular emerald-cut stones.

Figure 133. Shortite, crystal drawing of a com-

plex crystal measured on a reflecting goniom-
eter.

Shortite Na,Ca.(CO,),

Shortite, a rare sodium and calcium carbonate (Fahey, 1939), has
been found as pale yellow to lemon yellow masses and as small (<1
mm), well-formed, lemon yellow, transparent, short, prismatic crys-
tals with a vitreous luster embedded in marble xenoliths, in close
proximity to the contact of marble and hornfels. Associated minerals
are pectolite, calcite and fluorite. The occurrence is very rare. Due
to its inconspicuous appearance and similarity to calcite, occurring in
the same environment, it may be very easily overlooked. Shortite has
also been found in a sodalite xenolith (McDonald, 1989).

Siderite Fe**CO,
Siderite is a very common mineral occurring in pegmatites, less

common in sodalite syenite, miarolitic cavities in nepheline syenite
and in seams and fractures in the hornfels.
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Figure 134. Siderite crystal, twinned, 11 cm in
height. G. Haineault collection. Photo by G.
Robinson.

In the carbonate-rich pegmatites it has been found in enormous
crystals to 25 cm on an edge, associated with albite, calcite, zircon,
sphalerite and synchysite. Ankerite occasionally forms an epitactic
overgrowth on the siderite crystals. Most siderite crystals are, however,
in the microscopic to 1-2 cm size range.

The crystals are most commonly simple rhombohedra; however,
modified rhombohedra, flat, tabular crystals, and curved aggregates
are not uncommon. Twinning is also common. The color is tan to
beige or orange-yellow in small, transparent crystals and brown to
grayish brown in the large, translucent to opaque crystals.

Large numbers of superb siderite crystals have been collected over
the years and fine specimens reside in many collections throughout
the world. The most spectacular find of large siderites occurred in
1966, when a large cave-like cavity was exposed in the wall of the
Poudrette quarry. Over a period of two weeks, hundreds of specimens
were removed by collectors from the so-called “siderite cave.” (See
the photo of the site on p. 340.)

Siderophyllite KFe;*Al(Al,Si,)0,,(F,OH),

Siderophyllite, a rare member of the mica group, is found as dark
green to black foliated masses and as pseudohexagonal prisms. It is
visually indistinguishable from biotite and annite and occurs in the
same associations, possibly intergrown with those species.

Sidorenkite Na ,Mn(PO XCO,)

Sidorenkite was first described from a pegmatite in the Lovozero
Massif, Kola Peninsula (Khomyakov er al., 1979). Mont Saint-Hilaire
is the second reported locality for the mineral, where its occurrence
is extremely rare. Sidorenkite is found as small (<1 mm), colorless
to pale pink, globular grains in small cavities; as dull, pale brown to
reddish brown, crude, rectangular or irregular, etched embedded crys-
tal sections with a peculiar woody-fibrous appearance, in some sodalite
xenoliths. The globular grains found in cavities may be etched crystals;
they are very inconspicuous, and are occasionally covered by a crack-
led crust of rasvumite. It is associated with sodalite, ussingite, ras-
vumite, villiaumite, kogarkoite, tugtupite, vuonnemite, cancrinite,
serandite, lovozerite, terskite and eudialyte.
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Sodalite Na,AlSi,0,.Cl,

Sodalite is one of the most abundant species at Mont Saint-Hilaire;
it is the prime constituent of sodalite syenite, one of the principal rock
types. It was commonly encountered in extensive zones as nearly
pure, blue masses, in the upper (now mined out) levels of the Poudrette
quarry; the sodalite there was heavily stained and rather pale in color
and as such was unsuitable for lapidary work. In recent years, sodalite
has been found in xenoliths of varying size consisting almost entirely
of colorless to pale violet (rapidly changing to colorless to white),
massive or crystallized sodalite in nepheline syenite. Sharp euhedral
crystals are found in cavities in sodalite syenite, in marble, in the
sodalite xenoliths and in miarolitic cavities. Large, crude crystals occur
in some altered pegmatites.

The crystals are most commonly dodecahedra, rarely octahedra or
very distorted and elongated dodecahedra. They range in size and
color from 1-2 mm colorless to pink and pale violet crystals; pale to
dark blue microcrystals; large, 1-2.5 cm pale to dark blue and violet,
translucent dodecahedra; crude, gray, opaque, 6-10 cm crystals. The
luster is vitreous to greasy or dull. Several remarkable crystals, un-
surpassed in size and quality, have been found, including a deep blue,
| cm dodecahedron, a pink to violet, 2.5 cm dodecahedron, and a
twinned group of dodecahedra 3.5 cm in diameter.

Sodalite fluoresces intense orange to orange-red under shortwave
and longwave ultraviolet radiation and retains strong yellowish white
phosphorescence for a short duration. Much of the colorless to violet
sodalite is photochromic (Peterson, 1983), pale to intense violet when
freshly broken but quickly fades on exposure to sunlight. The process
is reversible by exposure to ultraviolet radiation, and some sodalite
will also regain its color in the dark. Some very deep violet, massive
sodalite remained completely unchanged for several years.

In the fall of 1988, large, transparent crystal sections of sodalite
were collected which afforded sufficient material to facet a small
number of fine quality gemstones (Wight, W., 1989, and Koivula and
Kammerling, 1989). The largest stone cut weighed 15.33 carats.
Gemstones of 6.41, 3.23 and 3.25 carats were of the highest quality
and practically flawless. These gems turn a deep, rich pink color under
exposure to ultraviolet radiation, fading within minutes to a very pale
yellow, under natural or incandescent light. (See the color photos on
the following page.)

Spertiniite Cu(OH),

Spertiniite was originally described from the Jeffrey mine, Asbestos,
Québec (Grice and Gasparrini, 1981). Mont Saint-Hilaire is the second
known locality for the species.

It is extremely rare, occurring as pale blue, dull, opaque, 0.5-1
mm plates and thin crusts on an undetermined copper sulfide, UK#55
(Chao er al., 1990), in small cavities in sodalite xenoliths associated
with ussingite, villiaumite and eudialyte.

Spessartine Mn,AL(SiO,),

Spessartine has been found as beige to brown, concentrically color-
zoned (beige-pale brown-dark brown), crude, rounded crystals, 1-5
cm in diameter, embedded in fine-grained hornfels. The crystals are
encased in a thin shell of massive sulfides, including pyrite and pyr-
rhotite.

Sphalerite (Zn,Fe)S

Sphalerite is very common in virtually all associations. It is most
abundant, and is found in the largest crystals, in the carbonate-rich
pegmatites associated with albite, siderite and pyrite pseudomorphs
after pyrrhotite.

It has been found as simple tetrahedra to 7 cm across, as tetrahedra,
pseudo-octahedra, dodecahedra and modified dodecahedra, as ex-
tremely complex “stretched™ twins showing repeated twinning and
forming elongate, somewhat skeletal crystals to 6 cm, and as flat,
twinned, pseudohexagonal crystals to 6 cm. The color may be yellow,
green, brown, red, orange, black or colorless. While many crystals
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exhibit some surface etching and have a dull luster, some have ada-
mantine luster and, with the exception of the black crystals, most are
transparent.

Several superb gemstones have been cut from Mont Saint-Hilaire
sphalerite, including a flawless 24.74 carat pale yellowish green pear-
shaped brilliant. (See the color photo on the following page.)
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Figure 135. Steacyite crystal drawings using the
symmetry elements and cell parameters re-
ported by Perrault ef al. (1973), (a) simple te-
tragonal prism (most common habit), (b) te-
tragonal prism showing {110} medification, (c)
the very rare, tabular habit with {001} pinacoid
dominant, (d) the cruciform twin.

Steacyite Th(Ca,Na),K, 51,0, (x =0.2-0.4)

Mont Saint-Hilaire is the type and only known locality for steacyite.
The mineral was characterized, and was thought to be a new species
(Perrault and Richard, 1970a & 1970b), but after recognizing its close
match to ekanite found in the USSR (Ginzburg er al., 1965, and
Mokeyeva and Golovastikov, 1966), with some apprehension Perrault
and Richard decided to call it ekanite (Richard, 1971, Richard and
Perrault, 1972, and Perrault and Richard, 1973). The ekanite name
was in common use for the Mont Saint-Hilaire mineral until 1982,
when it was redefined and renamed as steacyite (Perrault and Szy-
manski, 1982, and Szymanski er al., 1982).

Steacyite is found as a rare accessory mineral in some pegmatite
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Figure 136. A view of the eastern portion of the Demix quarry showing the wall (left) which
separates the Poudrette and Demix quarries. Most of the large siderite pockets were found near
this wall. The wall is currently being removed by Poudrette Inc. Photo by L. Horvith.

Figure 137. Sodalite (hackmanite), a superb
group of twinned crystals. The specimen is
4 cm in diameter. B. Poudrette collection.
Photo by L. Horvith,

veins, in marble xenoliths, in hornfels and in cavities in the igneous
breccia. It occurs as sharp, tetragonal, 1-3 mm prisms, sometimes
forming very attractive cruciform twins; very rarely it is found as
embedded crude prisms and as square tabular crystals. The crystals
are dark gray, grayish brown and occasionally off-white or beige.
Hollow and etched crystals are relatively common. Steacyite is also
found as dark brown, foliated, 1-3 mm spherical aggregates and as
pale brown to beige, compact, chalky, spherical aggregates.

The crystals as well as the spherical aggregates are opaque. The
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Figure 138. Sodalite, a well-formed dodec-
ahedron, 1 cm across, in analcime. Royal

Ontario Museum specimen #M36651. photo.
Photo by G. Robinson.

Figure 139. Sphalerite crystals to 1.1
mm. Dan Behnke collection and

luster varies from dull to greasy to vitreous. Well-defined color zoning
is evident in some crystals, where the crystal core is darker and the
outer zone is lighter. It is radioactive, emitting low energy « and B
particles. No <y-radiation has been detected.

Steenstrupine-(Ce)

Na,,Ce Mn**Mn**Fe; *Zr(Si0,,),(PO,),(OH),-3H,0
Steenstrupine-(Ce) occurs very rarely as 0.5-3 mm, sharp, tabular

hexagonal crystals with dominant {0001} pinacoids, and as rounded,
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Figure 140. Steacyite in cruciform twins. The
group is 3 mm across. Horvith collection and

photo.

glassy plates and blobs in sodalite xenoliths. It is associated with
sodalite, villiaumite, vuonnemite, ussingite, lueshite, natrophosphate
and a number of other minerals in tiny cavities or embedded in the
sodalite.

The color is dark red or reddish brown. The crystals are transparent
to translucent with vitreous luster and a conchoidal fracture. Many of
the crystals are coated with a thin, dull, black, opaque crust. The
Mont Saint-Hilaire steenstrupine is metamict and X-ray amorphous.
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Figure 141. Stillwellite-(Ce)
crystal drawing (from a draw- nio
ing of a stillwellite crystal from
Tadzhikistan, U.S.S.R., after
Dusmatov et al.(1963)).

Stillwellite-(Ce) (Ce,La,Ca)BSi0,

Stillwellite-(Ce) was originally described from a locality near Mt.
Isa, Queensland, Australia (McAndrew and Scott, 1954). At Mont
Saint-Hilaire, it is an exceedingly rare accessory mineral in cavities
in marble xenoliths and igneous breccia.

It is found as sharp, pale pink, 0.5-2 mm hexagonal prisms, ter-
minated by rhombohedra, bearing a very close resemblance to rose
quartz crystals. The forms noted are {l 120} prism and the {1011}
rhombohedra. Crystals are transparent to opaque; some have trans-
parent pink exterior zones and terminations and opaque white cores
and bases. The luster i1s vitreous to dull. In the breccia it i1s associated

with microcline, albite, aeginine, fluorapatite and titanite. In marble
xenoliths associated minerals are pectolite, fluorite, fluorapophyllite,
natrolite, zircon, tadzhikite, datolite and vesuvianite.
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Strontianite

SrCO,

A rare mineral in breccia cavities and mineralized seams in hornfels,
strontianite occurs as very sharp, colorless, tabular, twinned crystals,
and as radiating sprays of white, opaque, acicular crystals. The tabular
crystals are 2-4 mm long, and the acicular crystals range from 4-12
mm in length. Some strontianite fluoresces weak white under short-
wave and longwave ultraviolet radiation.

Sugilite KNa,(Fe** Mn*? Al),Li,Si, .0,

Sugilite, a member of the osumilite group of minerals, was originally
described from Iwagi Islet, in southwest Japan (Murakami er al.,
1976). At Mont Saint-Hilaire, sugilite was found in a single cavity
in a marble xenolith, as poorly-developed, intergrown, striat~d pris-
matic crystals. Crystals are up to | cm long and 2 mm across, trans-
parent, pale pink with vitreous luster. No cleavage and no fluorescence
under ultraviolet radiation were observed. Associated species are pou-
dretteite (a new member of the osumilite group from Mont Saint-
Hilaire), quartz, polylithionite and pectolite. Mont Saint-Hilaire is the
fourth reported locality for sugilite (Armbruster and Oberhiinsli, 1988).

Figure 142. Synchysite-(Ce) crystal group 8 mm
across. Horvith collection and photo.

Synchysite-(Ce) Ca(Ce,LaxCO,),F

Synchysite-(Ce) is rare in carbonate-rich pegmatites, very rare in
miarolitic cavities and exceedingly rare in breccia cavities. In one
notable find in the 1960’s, large numbers of well-crystallized speci-
mens were collected from a carbonate-rich pegmatite, but since that
find the mineral has appeared very sporadically and in very small
amounts. Two polytypes, synchysite-(Ce)-12T and synchysite-(Ce)-
24T, have been reported (Cheang, 1977).

Synchysite-(Ce) occurs as 1-4 mm diameter, tabular hexagonal
crystals with somewhat rounded comners, frequently twinned, or as
minute, thin, hexagonal plates occasionally forming spherical aggre-
gates and rosettes. It has also been found as syntactic intergrowths
with parisite with alternating layers of parisite and synchysite, forming
rounded, rough, hexagonal plates and pagoda-shaped aggregates in
breccia cavities.

Color varies from tan to beige, pale green, yellow and brown. The
luster varies from dull to vitreous externally, to resinous on freshly
broken surfaces. Most crystals are opaque, rarely translucent. Larger
crystals found in the carbonate-rich pegmatites have a frosty appear-
ance and are typically sprinkled with minute pyrite cubes.

Szomolnokite Fe**SO,H,O

Szomolnokite, a member of the kieserite group, is found as a thin,
white crust and coating on weathered pyrrhotite crystals in altered
pegmatites.
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Figure I43. Thin tadzhikite plates forming
compact rosettes. The rosette is approximately
1.5 mm in diameter. Horvith collection. SEM
photo by E. Vadas.

Tadzhikite-(Ce) Ca,(Ce,Y),(Ti,Al,Fe*")B S1,0,,

Tadzhikite-(Ce) was originally described from alkali pegmatites in
Tadzhikistan, USSR (Efimov er al., 1970). At Mont Saint-Hilaire the
mineral was first found in 1974 and was designated as UK#39 (Chao
and Baker, 1979). In recent years it has also been reported from the
Langesundfjord area pegmatites in Norway (Eldjarn, 1983).

Tadzhikite-(Ce) is a very rare accessory mineral in marble xenolith
cavities, where it is associated with pectolite, vesuvianite, fluorite,
gotzenite and hydrogrossular. It is extremely rare in igneous breccia
cavities, where it has been found associated with donnayite, parisite,
synchysite, carbocernaite, ancylite, titanite, cordylite, penkvilksite
and pyrophanite.

It occurs as small rosettes, and as compact, 1-3 mm spherical
aggregates with a radiating lamellar structure; as foliated, botryoidal
masses; and as rounded and irregular, thin flakes.

The mineral is soft and the lamellae are flexible. Color ranges from
yellowish brown to tan, beige, very pale pink and white. Luster varies
from dull to pearly.

Taeniolite KLiMg,Si,0,F,

Taeniolite-1M, a member in the mica group, is a relatively rare
species that occurs in breccia cavities and marble xenoliths as colorless
to tan or silvery, transparent, thin, lamellae to 1 cm in length, forming
random or oriented aggregates. It has also been found as opaque,
gray-brown, tapering pseudohexagonal prisms to | cm in length. The
luster is vitreous to pearly.

Taeniolite is similar in appearance to polylithionite and to a lesser
degree to muscovite, however polylithionite is strongly fluorescent
(yellow-green) under ultraviolet radiation.

Terskite Na ZrSi 0 ,(OH),’H,O0

Terskite was first described (Khomyakov er al., 1983a) from Mt.
Aluaiv, Lovozero alkali massif, Kola Peninsula, USSR. At Mont
Saint-Hilaire, which is the only other known locality for the species,
terskite was first found in 1984,

It occurs very rarely in small cavities in sodalite xenoliths, as dull,
opaque, white, powdery to porcellaneous, hollow pseudomorphs
measuring 0.5-2.5 mm, replacing lovozerite crystals. The pseudo-
morphs are crude, twinned dodecahedra or pseudododecahedra as-
sociated with sodalite, aegirine, gmelinite, polylithionite, epistolite,
natrolite, villiaumite, tetranatrolite, wurtzite-4H, ussingite, cancrinite
and an unknown Na,Ca Mn silicate, UK#38 (Chao and Baker, 1979,
and Chao er al., 1990).

Terskite displays weak yellowish white fluorescence under short-
wave and longwave ultraviolet radiation.
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Tetrahedrite (Cu,Fe),,Sb,S,,

Tetrahedrite, a member of the tetrahedrite group, is found extremely
rarely as gray-black, metallic, fine-grained aggregates to | mm in
diameter, embedded in sodalite xenoliths; and as crude, black, metallic
aggregates of crystals with blue iridescence, associated with galena,
sodalite, serandite and lovozerite in small cavities in sodalite xenoliths.

Tetranatrolite Na,Al,Si,0,,-2H,0

Mont Saint-Hilaire is the type locality for tetranatrolite, a tetragonal
dimorph of natrolite and a member of the zeolite group (Chen and
Chao, 1980). The mineral was first reported (Andersen er al., 1969)
from Tugtup agtakdrfia, Greenland, but was not fully characterized
and named at that time.

Tetranatrolite is abundant at Mont Saint-Hilaire, in virtually all
mineralogical environments, intimately associated with natrolite on
which it is found as thin powdery coatings and crusts. It also occurs
as small prisms and fibrous sprays, commonly forming an epitactic
overgrowth on natrolite and other minerals, notably monteregianite.
The mineral is white, mostly opaque and rarely translucent, with a
silky to dull luster.

Tetranatrolite is the end-product of the dehydration of paranatrolite,
which forms epitactic overgrowths on natrolite crystals. The rate of
dehydration is normally very rapid (depending on the ambient tem-
perature and humidity), beginning almost immediately on exposure
to air and lasting from several minutes to several hours. The resulting
tetranatrolite is very brittle; smaller crystals tend to fall apart, and the
crusts often exfoliate when handled.

Thalcusite TL(Cu,Fe)S,

Thalcusite was originally described from the Talnakh copper-nickel
deposit in the USSR (Kovalenker er al., 1976). It has also been found
at Ilimaussaq, Greenland (Petersen and Secher, 1985); Mont Saint-
Hilaire is the third reported locality for the species.

It is exceedingly rare, known only as a single specimen from a
small cavity in a sodalite xenolith, as very small, 0.5-1 mm, thin,
elongated, dark gray to black metallic blades. It is associated with
sodalite, lovozerite, ussingite, villiaumite, vuonnemite and eudialyte.

Thaumasite Ca,S{CO, NSO NOH),-12H.0

Thaumasite occurs very rarely as extremely fine, fibrous, radiating
or matted masses, in altered pegmatite veins and in cavities in the
marble xenoliths. Individual fibers may attain 5 mm in length. The
color is pure white and the luster is silky or dull.

Visual identification is unrealiable because thaumasite closely re-
sembles fibrous pectolite.

Thermonatrite Na,CO,-H,O

Thermonatrite has been found in sodalite xenoliths as white, pow-
dery, interstitial fillings and crusts, and as compact pseudomorphs
after an undetermined mineral. It is very intimately associated with
villiaumite, and closely associated with sodalite, ussingite, serandite,
lovozerite, vuonnemite, lueshite and steenstrupine. It is very similar
to and difficult to distinguish from other white powdery minerals found
in the same assemblage, such as dorfmanite, nahpoite and trona.

Thomsonite NaCa,AlS51,0,,°6H,0
Thomsonite, a member of the zeolite group, is a very rare late-
stage mineral in igneous breccia and miarolitic cavities. It occurs as

dull, white, compact, radiating fibers forming balls to 8 mm in di-
ameter.

Thornasite (Na,K)ThSi,,(O,F,OH),,-8H,0

Thomasite (Ansell and Chao, 1987) is a new mineral species from
Mont Saint-Hilaire. The type specimen was collected in the mid 1960°s
and the species was for a time designated as UK #27 (Chao and Baker,
1979, Ansell, 1985). It is exceedingly rare, occurring in altered peg-
matites, as anhedral crystals and irregular grains to 0.7 mm, embedded
in small grains of brockite and associated with yofortierite, eudialyte,
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albite, serandite, polylithionite, mangan-neptunite, steacyite, natro-
lite, catapleiite and epididymite. It is slightly metamict.

Thornasite is colorless and transparent to translucent with a vitreous
to waxy luster. It fluoresces very bright green under shortwave and
longwave ultraviolet radiation.

Thorogummite Th(Si0,), .(OH),,

Thorogummite has been identified as very rare, pale brown to
greenish brown, radiating, acicular crystals 2-3 mm long, associated
with dolomite, quartz and calcite in fractures in hornfels. It has also
been found as red-brown grains to | mm embedded in sodalite xen-
oliths, and as larger metamict masses (to | cm) embedded in nepheline
syenite.

Titanite CaTiSiO,
Titanite 1s a relatively common accessory mineral in breccia cavities,
fairly rare in miarolitic cavities and marble xenoliths and very rare in
altered pegmatites. It occurs most commonly as superb, very sharp,
transparent, elongate prisms to 1 cm in length; as equant wedge-
shaped crystals; and as small embedded granular masses. The most
prominent form on the prismatic crystals is the {110} prism, less
prominent is the {111} prism; the small {001} pinacoid is rare.

The color ranges from lemon-yellow to pale green, greenish yellow,
bright orange, pink and pale violet. Most crystals are transparent, and
some are color-zoned with turbid, translucent areas. The luster is
adamantine. (See the color photo on the following page.)

Tremolite Ca,(Mg Fe**),S5i,0,,(0OH),

Tremolite, an amphibole, has been found in marble xenoliths as
zoned, 1-2 mm prismatic crystals, grading in color from colorless to
blue and dark green, and intimately intergrown with other amphiboles.
The colorless zones in these crystals have been identified as tremolite
by electron microprobe analysis.

Trona Na,(CO,)(HCO,):2H.0

Trona has been found as dull, white, powdery aggregates and in-
terstitial fillings in sodalite xenoliths. It is likely that the mineral is
an alteration product of natron. Trona is practically identical in ap-
pearance to other species, such as nahpoite, thermonatrite and dorf-
manite, which occur in the same environment and cannot be reliably
identified by visual examination.

Tugtupite Na,AlBeSi1,0,.,Cl

Tugtupite was discovered at Mt. Sengischorr and Mt. Punkaruaiv,
Lovozero Massif, Kola Peninsula and Tugtup agtakoérfia, [limaussaq,
Greenland, and reported from these localities simultaneously; from
Kola as beryllosodalite (Semenov and Bykova, 1960), and from
Greenland as beryllium sodalite (Sgrensen, 1960 and 1962). The
mineral was fully characterized and named in 1965 (Dang, 1966).

At Mont Saint-Hilaire tugtupite is very rare, found in sodalite xen-
oliths, associated with sodalite, aegirine, terskite, sidorenkite, steen-
strupine, cancrinite, serandite, natrolite and vuonnemite. It occurs as
dull, pale pinkish white to pink, 1-3 mm, globular aggregates and as
very pale pink to reddish pink, crude, 1-2 mm pseudo-octahedra in
small cavities lined with sodalite. Tugtupite is photochromic, intense
reddish pink in freshly opened cavities, slowly fading to pale pink on
exposure to natural light, but unlike photochromic sodalite, it retains
its paler pink color. The process is reversible, and exposure to ultra-
violet radiation for short periods will restore or increase the color
intensity. It also fluoresces intense deep red under shortwave and
longwave ultraviolet radiation and exhibits weak pink phosphores-
cence for a short period. The slow fading of its color after exposure
to ultraviolet radiation and the red fluorescence are excellent diagnostic
characteristics to differentiate tugtupite from sodalite.

Tundrite-(Ce) Na,(Ce,La) (Ti,Nb),(SiO,),(CO,),0,(OH)-2H,O
Tundrite-(Ce) is a very rare species worldwide. It was onginally
described from the Lovozero Massif, Kola Peninsula (Semenov, 1963);
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later it was also found at Ilimaussaq, Greenland (Semenov er al.,
1967). At Mont Saint-Hilaire, the third reported locality for the min-
eral, it was found about 1965, and was tentatively designated as
UK#18 (Chao er al., 1967). It occurs very rarely, as sharp, lemon-
yellow or orange-yellow, elongated, bladed crystals up to 1.5 cm in
length, forming divergent sprays in pegmatite cavities and marble
xenoliths. In the pegmatites it is associated with microcline, aegirine,
rhodochrosite, polylithionite, mangan-neptunite, analcime, natrolite
and cerite. In marble xenoliths it is found associated with pectolite,
calcite, fluorite, natrolite and helvite.

The crystals are mostly transparent, exhibiting longitudinal stria-
tions on the dominant pedion face and perfect cleavage parallel 1o
(010). The following forms have been noted: {100}, {010}, {001},
{101} and {201}. Terminations are rare, with a number of additional
forms present; however, some of the terminal faces are rough or curved
and goniometric measurements have been only partially successful.

The luster is vitreous on fresh crystal surfaces and cleavages; on
some crystals it is dull or greasy.

Figure 144. Ussingite group of tabular crystals
2 mm in height. National Museum of Natural

Sciences (Canada) specimen #52776. Photo by
R. Gault.
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Figure 145. Ussingite crystal drawing of a crys-
tal measured on a reflecting goniometer and
rotated to better show the modifying faces.

Ussingite Na,AlSi,0,(OH)

Ussingite was originally described by Beggild in 1914 from a lo-
cality near Kangerdluarssuk fjord, llimaussaq alkaline intrusion,
Greenland (Beggild, 1953) where it occurs abundantly as fine-grained
aggregates and masses. It has also been found in vanous pegmatites
in the Khibiny and Lovozero massifs, Kola Peninsula, USSR, as
masses, and very rarely as poorly-formed crystals (llyukin and Se-
menov, 1959). Mont Saint-Hilaire is the third reported locality and
the first occurrence for the mineral as excellent crystals.

At Mont Saint-Hilaire ussingite occurs as masses and as sharp,
parallel, stacked, tabular or blocky crystals exclusively in sodalite

343




Figure 148. Vesuvianite in radi-
ating, prismatic crystals to 1 cm in
length. Horvith collection and

photo.

Figure 146. Titanite crystal, 2.9 mm. Dan Figure 147. Vesuvianite, a short, prismatic
Behnke collection and photo. crystal with frosted terminations; 1.5 mm in
length. National Museum of Natural Sc’ences
(Canada) specimen #37008. Photo by R. Gault.

Figure 149. Villiaumite, a 2-mm
cube on a pectolite crystal. Hor-
vith collection and photo.

Figure 151. Vitusite-(Ce), a pris-
matic crystal 5 mm in length on
sodalite. Horvéth collection and
photo.

Figure 150. (below) Wdohlerite
crystal 4 mm in length. Horvith
collection and photo.

xenoliths associated with sodalite, villiaumite, lovozerite, eudialyte,
vuonnemite, steenstrupine, lueshite, natrophosphate, chkalovite, vi-
tusite, griceite, tugtupite, natrolite, epistolite, sazhinite and others.
Massive ussingite forms spherical pods several centimeters in diameter
in the sodalite. Small cavities in the center of the pods are lined with
ussingite crystals. These are 1-5 mm across, colorless or very pale
pink and transparent with a vitreous to greasy luster.

Massive ussingite appears very similar in color and texture to the
massive sodalite in which it is found, but the lack of fluorescence
under ultraviolet radiation will help in distinguishing the two. The
very characteristic parallel growth of crystals and their triclinic mor-
phology facilitates visual identification

Vesuvianite Ca, Mg,Al(Si0,),(5i,0,),(OH),

Vesuvianite is relatively common in marble xenolith cavities. It
occurs as equant to elongated tetragonal prisms to 4 cm in length; as
tabular crystals to 1.5 cm across; and as acicular to fibrous crystals
to 1.5 cm in length. The radiating, acicular crystals often form very
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attractive spherical aggregates to 2.5 cm in diameter.

Vesuvianite has also been found as embedded crystals or irregular
grains in contacts between the hornfels and marble, and as a replace-
ment of relict fossil brachiopods in the hornfels corona surrounding
the pluton.

The color ranges from very pale yellow to lemon-yellow, orange-
yellow, brown and greenish brown. The luster varies from vitreous
to resinous. Small crystals tend to be transparent to translucent, while
large crystals are invariably opaque.

Villiaumite NaF

Prior to 1982, villiaumite was considered to be a very rare species
at Mont Saint-Hilaire, seldom encountered by collectors in more than
small cleavage fragments. Since 1982, however, quarry operations
have exposed villiaumite-rich sodalite xenoliths in nepheline syenite
at the Poudrette quarry.

The villiaumite occurs as fillings or partial fillings, in small cavities
in the sodalite and in surrounding nepheline syenite, associated with
a very interesting and extensive suite of minerals. The size of the
cavities ranges from 1-10 cm in diameter, and the villiaumite masses
are similar in size, resulting in some spectacularly rich specimens,
possibly some of the best for the mineral. Very rarely, sharp, cubic
or octahedral crystals, 2-10 mm across, showing various combinations
of the forms {001}, {101} and {111}, have also been found. In 1988,
a crystal exceeding 15 cm across was reported in a cavity in solid
villiaumite. This crystal, which was undoubtedly the largest ever found

i

Figure 152. Villiaumite crystal drawings of sev-
eral observed forms: (a) the cube, (b) the oc-
tahedron, (c) the rarest habit showing the oc-
tahedron {111} modified by the cube {001} and
the dodecahedron {101}.

for the species, did not survive the process of removal. The only other
known occurrence of euhedral crystals of villiaumite is the Kvanefjeld
area of the llimaussaq alkaline intrusion in Greenland, where a very
small number of 0.1-0.4 mm crystals were found (Petersen, 1981).

The color varies from pale orange-red to very deep carmine-red.
The mineral is invariably transparent but contains various mineral
inclusions, notably blobs, as well as crystals of the new species grice-
ite. Liquid inclusions, some enclosing gas bubbles, have also been
observed. The cleavage is perfect in three directions. The luster is
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vitreous on cleavages, and varies from vitreous to waxy to frosty on
crystal faces. The crystal faces commonly exhibit numerous growth
features (square hillocks and pits). Villiaumite displays weak red
fluorescence under shortwave ultraviolet radiation.

Although villiaumite is very soft (2-2.5 Mohs) and cleaves very
easily, gemstones up to 12.10 carats have been faceted from Mont
Saint-Hilaire material. Gems under | carat are generally the best
quality. One exception is a fine, bicolored, red to colorless emerald
cut, 5.01-carat stone.

Vinogradovite (Na,Ca K),Ti AlS1,0,,(0H)-2H,O0

Vinogradovite was originally described from the Kola Peninsula,
USSR (Semenov er al., 1956). It has also been found at an unspecified
locality of the Green River Formation (Milton, 1977) and recently at
llimaussaq, Greenland (L. H., personal communication; Petersen,
0. V., 1988). At Mont Saint-Hilaire, the third reported locality (Chao
and Baker, 1979), it has been found as sharp, sword-shaped, bladed,
1-3 mm crystals forming radiating clusters; as 1-2 mm acicular crys-
tals; and as 2-4 mm, spherical, foliated, micaceous masses embedded
in analcime. It is very rare, occurring in cavities associated with the
igneous breccia, unaltered pegmatite veins, miarolitic cavities and
sodalite xenoliths. Associated minerals in breccia cavities are: mi-
crocline, albite, aegirine, elpidite, titanite, lorenzenite, leucosphenite,
narsarsukite, monteregianite and quartz; in miarolitic cavities: anal-
cime, natrolite, aegirine and calcite; in pegmatites: microcline, anal-
cime, calcite, aegirine, ancylite and pyrochlore; in sodalite xenoliths:
sodalite, eudialyte, natrolite, aegirine, thermonatrite and villiaumite.

Bladed crystals are transparent to translucent with a vitreous luster,
and the acicular crystals and micaceous masses are opaque with silky
to pearly luster. The color varies from pale violet to pink, pinkish
brown and white.

Vinogradovite found at Mont Saint-Hilaire bears a very close re-
semblance to the more common lorenzenite and, to a lesser extent,
to ashcroftine. All three occur in similar associations, and visual
recognition is unreliable.
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Figure 153. Vitusite-(Ce) crystal drawing of a
crystal measured on a reflecting goniometer.

Vitusite-(Ce) Na,(Ce,La,NdXPO,),

Vitusite-(Ce) was described as a new species (Rensbo ef al., 1979)
from pegmatites in [limaussaq, Greenland, and the Lovozero alkaline
massif, Kola Peninsula, USSR. At Mont Saint-Hilaire, which is the
only other known locality, vitusite-(Ce) occurs very rarely in sodalite
xenoliths as very sharp, pale yellow, transparent prisms to 4 mm in
length terminated by the {101} prism, to 4 mm in length, associated
with vuonnemite, sodalite, eudialyte, steenstrupine, kogarkoite, sido-
renkite, rasvumite and other species. This is the first reported occur-
rence of the mineral as excellent crystals. In the same association, it
is also found as pinkish tan to gray and black, translucent to opaque,
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poorly-defined, radiating prisms to 5 mm in length, embedded in
sodalite, The luster is vitreous to greasy. Good cleavage is apparent
in three directions.

Figure 154. Vuonnemite crystal
drawing, from measurements

made on a reflecting goniometer
and drawn from a gnomonic pro-

jection.

Vuonnemite Na,Nb,Ti**(5i,0,),0,F,-2Na,PO,

Vuonnemite was originally described from the valley of the Vuon-
nemi River, Kola Peninsula, USSR (Bussen er al., 1973). The mineral
was also reported from the Ilimaussaq alkaline intrusion in Greenland
(Rensbo et al., 1983).

At Mont Saint-Hilaire vuonnemite occurs exclusively in sodalite
xenoliths, as well-formed, tabular crystals up to 2 cm in length and
cleavage masses embedded in massive sodalite, or very rarely as free-
standing crystals up to 6 mm long in small cavities. The crystals are
very thin, tabular, square to rectangular, with dominant {010} pina-
coids, often twinned and forming parallel, stacked aggregates. The
color is pale yellow to lemon-yellow; crystals are predominantly trans-
parent grading to translucent, with a vitreous to greasy luster. Vuon-
nemite is very brittle, with excellent to very good cleavage in three
directions. Some crystals fluoresce intense greenish yellow under
shortwave, and pale yellow under longwave ultraviolet radiation, re-
taining a faint bluish green phosphorescence for a short period.

Vuonnemite often alters to epistolite, with the pseudomorphs re-
taining the crystal morphology of the vuonnemite. The alteration is
frequently incomplete, with residual vuonnemite remaining in the core
of the epistolite pseudomorphs. These pseudomorphs are silvery gray
and opaque with a pearly luster. Vuonnemite is relatively common in
the sodalite xenoliths and the associated species include practically
all the minerals found in this association. Good specimens with un-
damaged crystals are exceedingly rare, except for the free-growing,
small crystals found in cavities.

Weloganite Sr,Na,Zr(CO,), 3H,0

Weloganite was first described (Sabina er al., 1968) from the Fran-
con Quarry in Montréal, which is approximately 35 km northwest of
Mont Saint-Hilaire. It has also been found in a limestone quarry in
Montréal 15 km east of the type locality. At both localities weloganite
occurs in igneous sills, believed to be related to the Monteregian
alkaline intrusives. The mineral is triclinic (Chen and Chao, 1975;
Grice and Perrault, 1975).

At Mont Saint-Hilaire weloganite is exceedingly rare, known only
from a few specimens. It occurs as yellow, glassy fragments 1-2 mm
across in large (1-2 cm) cavernous donnayite crystals in a large altered
pegmatite cavity in a contact zone between igneous breccia and sodalite
syenite. In addition to donnayite, it is also associated with strontianite,
albite, siderite and pyrite.

Willemite Zn,Si0,
Willemite occurs as an extremely rare accessory mineral in some
pegmatite veins and pipes. The crystals are usually very small, 1-3
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Figure 155. Willemite, a large, blue-gray, hex-
agonal prism measuring 7.5 cm in length. Na-
tional Museum of Natural Sciences (Canada)
specimen #37370. Photo by G. Robinson.

mm in length, but some exceptional crystals up to 10 cm in length
have also been found. The crystals are simple hexagonal prisms,
generally poorly terminated by small pyramids and a basal pinacoid,
and sometimes highly corroded. Small crystals are generally colorless
and transparent, but most are covered by a dull, reddish, non-fluo-
rescent coating. The larger crystals are beige, pale gray or pale blue
and translucent to opaque with a dull to greasy luster. In the late
1960°s, several superb, gemmy blue crystals up to 2.5 x 1.5 cm were
found. From crystal fragments a few fine quality, pale blue gems up
to 1.01 carats in weight have been cut.

Mont Saint-Hilaire willemite fluoresces brilliant green under short-
wave and longwave ultraviolet radiation and displays a strong dull
green phosphorescence for short periods.

4

Figure 156. Wohlerite crystal drawing (modi-
fied from a crystal drawing of wihlerite from
Skudesundskjar, Norway, after Goldschmidt
(1918)).

Wohlerite NaCa,(Zr,Nb)Si,0,(0,0H,F),

Wohlerite is a very rare mineral, occurring in miarolitic cavities in
nepheline syenite as pale yellow to orange-yellow, thin, tabular crystals
1-5 mm in length, associated with analcime, natrolite, biotite, titanite,
aegirine, eudialyte, astrophyllite and zircon. The crystals have frosty,
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poorly defined terminations, and are transparent to translucent, except
for etched crystals which are opaque. They commonly form aggregates
of parallel growth crystals. Striations parallel to the c-axis are evident
on the dominant {100} pinacoids and {110} prisms. the luster is greasy
to vitreous.

In the paragenetic sequence of the miarolitic cavities wohlerite is
one of the earliest minerals to form.

Wollastonite CaSiO,

Wollastonite-1T is a relatively uncommon constituent of the marble
xenoliths, where it occurs as white to pale gray, fine-grained to granular
or fibrous aggregates and small phenocrysts averaging 2 mm across,
intimately intergrown with fibrous pectolite.

Waulfenite PbMoO,

Waulfenite has been found as a very rare secondary mineral on galena
crystals, in altered pegmatite veins, as druses and thin crusts of yellow
to pale orange-yellow, dull, tapering, acicular, 0.5-2 mm crystals and
as sharp, tetragonal prisms with very steep pyramidal terminations.

Wurtzite (Zn,Fe)S

Waurtzite occurs very rarely as very sharp, equant or elongate, hex-
agonal, hemimorphic, often etched, 0.5-3 mm skeletal crystals in
pegmatites and in sodalite xenoliths. It has also been found as tet-
rahedral-shaped pseudomorphs to |1 cm, after an unknown mineral.
The polytypes wurtzite-2H and the very rare wurtzite-4H have been
identified from the sodalite xenoliths, while only the wurtzite-2H has
been found in the pegmatite association.

The color ranges from yellow to orange-yellow, pink, pale green
and reddish brown. The luster varies from dull to resinous. Weak
fluorescence under longwave ultraviolet radiation has been noted;
wurtzite-2H fluoresces red, while wurtzite-4H displays orange fluo-
rescence.

Xenotime-(Y) YPO,

Xenotime-(Y) is extremely rare, known from a single specimen
from a miarolitic cavity, as sharp, lustrous, colorless to white, short
tetragonal prisms 1-2 mm in length. It has also been reported from
a pegmatite as white to gray radiating spherical aggregates.

Figure 157. Yofortierite in compact, radiating
fibers. The specimen measures 7 cm in height.
National Museum of Natural Sciences (Canada)
specimen #36671. Photo by G. Runnells.

matted aggregates of random or radiating, extremely thin, capillary
and fibrous crystals up to 3 cm in length in pegmatites and very rarely
in igneous breccias. Fibrous masses often fill interstices between crys-
tals of other minerals in the cavities. Yofortierite is very rare, but
large quantities were collected from a single pegmatite vein in the
late 1960's and most specimens originate from that single find. In
pegmatites it is associated with analcime, aegirine, serandite, poly-
lithionite, eudialyte, microcline, albite, brockite-(Ce) and the new
mineral, thornasite. In breccias, associated minerals include micro-
cline, aegirine, lorenzenite, elpidite, leucosphenite, narsarsukite and
steacyite.

The color is pink to pale violet, violet and brown, with a silky to
dull luster.

Figure 158. Zeophyllite, a compact, spherical
aggregate of foliated crystals approximately 1
mm in diameter. Horvith collection. SEM
photo by E. Vadas.

Zeophyllite CaS51,0,(0H,F),-2H,0

Zeophyllite, a very rare silicate mineral (Chalmers er al., 1958),
is an exceedingly rare accessory mineral in cavities of the marble
xenoliths at Mont Saint-Hilaire. It 1s found as very small, rounded,
thin, radiating, foliated plates forming 0. 1-1 mm spherical aggregates.
The mineral is pure white and opaque with a silky luster.

Figure 159. Zircon crystal drawing showing the
most common observed form, the tetragonal

dipyramid {112}.

Zircon ZrSi0,

Yofortierite (Mn ,Mg),Si,0,(OH),-8-9H.,0

Yofortierite, the manganese analog of palygorskite, was originally
described from Mont Saint-Hilaire (Perrault er al., 1975), which re-
mains the only known occurrence for the mineral. It is found as fine,

Zircon is fairly common in altered and carbonate-nch pegmatites,
occurring as sharp, lustrous, tetragonal bipyramids, up to 2 cm across,
and less frequently as 1-5 mm crystals of varied habits in miarolitic
cavities, marble xenoliths and breccia cavities.

The Mineralogical Record. volume 21, July-August, 1990 347



The dominant form is the {101} pyramid. Some crystals exhibit
well-developed {110} and less prominent {100} prisms and uncom-
monly a {111} or {211} pyramid.

The color ranges from pale brown (most common), yellow, pink,
orange and almost colorless, with distinct color zoning and phantoms

apparent in some crystals. The luster is dull to vitreous. Most crystals
are opaque with translucent zones; it is rarely transparent in smaller
crystals. Most crystals exhibit internal as well as external fractures
and some zircons are slightly metamict. Some crystals fluoresce intense
yellow-orange under shortwave ultraviolet radiation.

Table 10. The minerals of Mont Saint-Hilaire.

Elements
Bismuth
Graphite-2H
Lead

Sulfides
Alabandite
Arsenopyrite
Chalcopyrite
Erdite

Galena
Gersdorffite
Greigite
Lollingite
Marcasite
Millerite
Molybdenite-2H
Molybdenite-3R
Pyrite
Pyrrhotite-4C
Rasvumite
Sphalerite
Tetrahedrite
Thalcusite
Wurtzite-2H
Wurtzite-4H

Oxides
Anatase
Behoite
Birnessite
Brookite
Corundum
Doyleite
Franconite
Gibbsite
Goethite
Hematite
Hochelagaite
[imenite
Kaolinite
Lepidocrocite
Lueshite
Magnetite
Nordstrandite
Pyrochlore
Pyrophanite
Quartz
Rutile
Senaite
Spertiniite

Halides
Cryolite
Fluorite
Griceite
Halite
Neighborite
Villiaumite

Carbonates
Ancylite-(Ce)
Ankerite
Aragonite
Bastnisite-(Ce)
Burbankite

Calcio-ancylite-(Ce)

Calcite
Carbocernaite
Cerussite
Cordylite-(Ce)
Dagingshanite-(Ce)
Dawsonite
Dolomite
Donnayite-(Y)
Ewaldite
Hydrocerussite
Hydrozincite
Kutnohorite
Magnesite
Mckelveyite-(Y)
Natrite

Natron
Parisite-(Ce)- 18T
Pansite-(Ce)- 72T
Rhodochrosite
Sabinaite

Shortite

Siderite
Strontianite

Synchysite-(Ce)-12T
Synchysite-(Ce)-24T

Thermonatrite
Trona
Weloganite

Sulfates
Anglesite
Barite
Beudantite
Celestine
Gypsum
Halotrichite
Jarosite
Kogarkoite
Szomolnokite

Phosphates and
Arsenates
Beryllonite
Britholite-(Ce)
Brockite
Carbonate-
fluorapatite
Dorfmanite
Erythrite
Fluorapatite
Mimetite
Monazite-(Ce)
Nahpoite
Natrophosphate
Rhabdophane-(Ce)
Sidorenkite
Vitusite-(Ce)
Xenotime-(Y)

Tungstates
Scheelite

Molybdates
Wulfenite

Silicates
Actinolite
Aegirine
Albite
Allanite-(Ce)
Analcime
Andradite
Annite
Arfvedsonite
Ashcroftine-(Y)
Astrophyllite
Augite
Barylite
Barytolampro-
phyllite
Bavenite
Berthierine
Beryl
Biotite
Cancrinite
Carletonite
Catapleiite
Cerite-(Ce)
Chabazite
Chamosite
Chkalovite
Clinochlore
Cordienite
Datolite
Diopside
Dravite
Edingtonite
Elpidite
Epididymite
Epidote
Epistolite
Eudialyte
Eudidymite
Fluorapophyllite
Gaidonnayite
Ganophyllite
Garronite
Genthelvite
Gismondine
Gmelinite
Gobbinsite
Gotzenite
Grossular

Harmotome
Hedenbergite
Helvite
Hemimorphite
Hilairite
Hisingerite
Homblende
Hydrogrossular
Hydroxyapophyllite
Hypersthene
Joaquinite-(Ce)
Kaersutite
Kainosite-(Y)
Kupletskite
Labuntsovite
Lamprophyllite
Lavenite
Leifite
Lemoynite
Leucophanite
Leucosphenite
Lizardite- 1M
Lorenzenite
Lovozenite
Magadiite
Magnesio-
arfvedsonite
Makatite
Mangan-neptunite
Meionite
Microcline
Milarite
Miserite
Monteregianite-(Y)
Montmonllonite
Mosandnite
Muscovite
Narsarsukite
Natrolite
Nenadkevichite
Neotocite
Nepheline
Parakeldyshite
Paranatrolite
Paraumbite
Pectolite
Penkvilksite
Perraultite

Petarasite
Phillipsite
Phlogopite
Polylithionite
Poudretteite
Prehnite

Raite

Revdite
Richterite
Riebeckite
Rosenbuschite
Sanidine
Sazhinite-(Ce)
Searlesite
Sepiolite
Serandite
Siderophyllite
Sodalite
Spessartine
Steacyite
Steenstrupine-(Ce)
Stillwellite-(Ce)
Sugilite
Tadzhikite-(Ce)
Taenmolite- 1M
Terskite
Tetranatrolite
Thaumasite
Thomsonite
Thornasite
Thorogummite
Titanite
Tremolite
Tugtupite
Tundnte-(Ce)
Ussingite
Vesuvianite
Vinogradovite
Vuonnemite
Willemite
Waohlerite
Wollastonite-1Tr
Yofortierite
Zeophyllite
Zircon
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Table 11. Fluorescent minerals at Mont Saint-Hilaire.

Abbreviations: Int = intensity S = strong

W = weak

Mineral

Ultraviolet Fluorescence

Shortwave

Longwave

Phosphorescence

Color

Int

Color

Color

Albite
Analcime
Burbankite
Calcite
Catapleiite
Cerussite
Elpidite
Fluorapatite
Fluorapophyllite
Fluorite
Franconite
Gaidonnayite
Genthelvite
Griceite
Helvite
Hydrozincite
Kogarkoite
Leucophanite
Leucosphenite
Lorenzenite
Meionite
Milarite

Monteregianite-(Y)

Natrolite
Parakeldyshite
Pectolite
Polylithionite
Quartz
Scheelite
Searlesite
Sodalite
Sphalerite
Terskite
Tetranatrolite
Thomasite
Strontianite
Tugtupite
Villhaumite
Vuonnemite
Willemite
Wurtzite-2H
Wurtzite-4H
Zircon

W

EVLVENEEEE ¢

2 £€£%

BY.ELELEEELE - NENE RN NN RN

cherry red
green

pink

white & red
green
pink-yellow
yellow & green
blue

green

violet blue
yellowish white
green

green

pale yellow
deep red

white

pale blue

pink

yellowish white
pale yellow
yellow-white
bluish white
green

pale green
orange-white
pink

lemon yellow
yellow-orange
whitish blue
bluish green
orange
yellow-orange
yellowish white
pinkish white
apple green
white

red

red

greenish yellow
green

yellow-orange

»ie)8i |ml|m£im|mm£mi£|fi§ifl

nELLEE®|

EEVE|

green

white & red
green
pink-yellow
pinkish blue
yellow
violet blue
yellow-white
green

green

deep red
white

white

pink

red

greenish white
orange-pink

yellow-orange

orange
yellow-orange
yellowish white
pinkish white
apple green
white

red

pale yellow

green
red

orange

bluish green

not all Auorescent
not all fluorescent

not all luorescent
not all Auorescent

not all Auorescent
not all Aluorescent

some non-fluorescent

not all luorescent

not all Auvorescent

fluoresc. zones in some

reversible photochromic

Ansell and Chao, 1987
reversible photochromic

not all Auorescent

not all Auvorescent
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Table 12. Mineral distribution and rarity at Mont Saint-Hilaire.

Mode of occurrence: PE = Pegmatites SS = Sodalite syenite
AP = Altered pegmatites MC = Miarolitic cavities
MX = Marble xenoliths HF = Hornfels

Rarity: Common <-1,2....9, 10-> Rare

BR =

SX
RF

Igneous breccia
= Sodalite xenoliths
= Rock forming minerals

Distribution of species and
rarity at MSH and in mode of occurrence

Distribution of species and
rarity at MSH and in mode of occurrence

Mineral MSH PE AP MX SS MC HF BR SX RF

o0

Actinolite
Aegirine
Alabandite
Albite
Allanite-(Ce)
Analcime
Anatase
Ancylite-(Ce)
Andradite
Anglesite
Ankerite
Annite
Aragonite
Arfvedsonite
Arsenopyrite
Ashcroftine-(Y)
Astrophyllite
Augite
Barite
Barylite
Barytolampro-
phyllite
Bastniisite-(Ce)
Bavenite
Behoite
Berthierine
Beryl
Beryllonite
Beudantite
Biotite
Birnessite
Bismuth
Britholite-(Ce)
Brockite
Brookite
Burbankite
Calcio-ancylite-
(Ce)
Calcite
Cancrinite
Carbocernaite
Carbonate-fluor-
apatite
Carletonite
Catapleiite
Celestine
Cerite-(Ce)
Cerussite
Chabazite
Chalcopyrite
Chamosite
Chkalovite

5 4
10
3

N & AN O KN O -

—

WO - Wo oo

L= - == =T = I

S

Mineral

MSH PE

AP MX SS MC HF BR SX RF

Clinochlore
Cordierite
Cordylite-(Ce)
Corundum
Cryolite
Daqingshanite-
(Ce)
Datolite
Dawsonite
Diopside
Dolomite
Donnayite-(Y)
Dorfmanite
Doyleite
Dravite
Edingtonite
Elpidite
Epididymite
Epidote
Epistolite
Erdite
Erythrite
Eudialyte
Eudidymite
Ewaldite
Fluorapatite
Fluorapophyllite
Fluonte
Franconite
Gaidonnayite
Galena
Ganophyllite
Garronite
Genthelvite
Gersdorffite
Gibbsite
Gismondine
Gmelinite
Gobbinsite
Goethite
Gotzenite
Graphite
Greigite
Griceite
Grossular
Gypsum
Halite
Halotrichite
Harmotome
Hedenbergite
Helvite
Hematite

9
10
8
10
10
10

oW oo

S 00O L LA

U O L W~dWhh\©o0 Wwo

TE-R =

9
10
9
10

9 10
10 10 10
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Mineral

MSH PE AP MX SS MC HF BR SX RF

Mineral

MSH PE

SS MC HF BR

SX RF

Hemimorphite
Hilairite
Hisingerite
Hochelagaite
Homblende
Hydrocerussite
Hydrogrossular
Hydroxy-
apophyllite
Hydrozincite
Hypersthene
[imenite
Jarosite
Joaguinite-(Ce)
Kaersutite
Kainosite-<(Y)
Kaolinite
Kogarkoite
Kupletskite
Kutnohorite
Labuntsovite
Lamprophyllite
Lavenite
Lead
Leifite
Lemoynite
Lepidocrocite
Leucophanite
Leucosphenite
Lizardite
Lollingite
Lorenzenite
Lovozerite
Lueshite
Magadiite
Magnesio-
arfvedsonite
Magnesite
Magnetite
Makatite
Mangan-
neptunite
Marcasite

Mckelveyite<(Y)

Meionite
Microcline
Milarite
Millerite
Mimetite
Miserite
Molybdenite
Monazite-(Ce)
Monteregianite-

(Y)
Montmonillonite
Mosandrite
Muscovite
Nahpoite
Narsarsukite
Natrite
Natrolite
Natron

R =

—

C OO OO N 00000\ 0000 ~JO O
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5
10 10
7 5 10
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9
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8
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4 4 4
7
9
10
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> @
10
-
9

Natrophosphate
Neighborite
Nenadkevichite
Neotocite
Nepheline
Nordstrandite
Parakeldyshite
Paranatrolite
Paraumbite
Parisite-(Ce)
Pectolite
Penkvilksite
Perraultite
Petarasite
Phillipsite
Phlogopite
Polyhithionite
Poudretteite
Prehnite
Pyrite
Pyrochlore
Pyrophanite
Pyrrhotite
Quanz
Raite
Rasvumite
Revdite
Rhabdophane-
(Ce)
Rhodochrosite
Richterite
Riebeckite
Rosenbuschite
Rutile
Sabinaite
Sanidine
Sazhinite-(Ce)
Searlesite
Scheelite
Senaite
Sepiolite
Serandite
Shortite
Siderite
Siderophyllite
Sidorenkite
Sodalite
Spertiniite
Spessartine
Sphalerite
Steacyite
Steenstrupine-
(Ce)
Stillwellite-(Ce)
Strontianite
Sugilite
Synchysite-(Ce)
Szomolnokite
Tadzhikite-(Ce)
Taeniolite
Terskite
Tetrahedrite
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Mineral MSH PE AP MX SS MC HF BR SX RF

Mineral MSH PE AP MX SS MC

HF BR SX RF

Tetranatrolite
Thalcusite
Thaumasite
Thermonatrite
Thomsonite
Thorasite
Thorogummite
Titanite
Tremolite
Trona
Tugtupite
Tundrite-(Ce)
Ussingite
Vesuvianite

OO0V Ceo O oo oW

Lh ~J OO

Villiaumite
Vinogradovite
Vitusite-(Ce)
Vuonnemite
Weloganite
Willemite
Wiohlerite
Wollastonite
Waulfenite
Wurtzite
Xenotime-(Y)
Yofortierite
Zeophyllite
Zircon
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A HORNFELS UNIT IN THE
POUDRET TE QUARRY

Jerry Van Velthuizen

National Museum of Natural Sciences
Mineral Sciences Division

Ottawa, Ontario, Canada K1P 6P4

The Poudrette quarry on Mont Saint-Hilaire continues to be a source
of rare mineral species not previously known from similar agpaitic
complexes in Russia, Greenland and elsewhere. The recovery of well-
crystallized, rare species at the Poudrette quarry has been prolific
between 1984 and the present.

Staff members of the National Museum of Natural Sciences, Mineral
Sciences Division, have characterized a unique occurrence in the
Poudrette quarry. A massive hornfels unit, contact zone and accom-
panying inclusions and xenoliths, were initially identified late in 1985.
The aureole surrounding the hornfels is host to more than half of the
identified species known from the quarry. Approximately 25 species
previously unreported from Mont Saint-Hilaire including several un-
knowns, have been found in the aureole. During removal of the
hornfels unit and surrounding aureole, well-crystallized specimens
were collected from six principal modes of occurrence.

GEOLOGY

The petrogenesis of Mont Saint-Hilaire has been described by Currie
(1983), Currie er al. (1986) and others with a comprehensive summary
by Mandarino er al. (1986). Clark (1955) suggested that upper Or-
dovician sediments were hornfelsed, thus forming a contact aureole
around the mountain. Apatite fission-track age determination (Currie
et al., 1986) demonstrated there were two periods of igneous activity,
resulting in the formation of three principal suites of igneous rock.

The homnfels unit and accompanying xenoliths represent a large
block of Ordovician and earlier sediments which was detached at
depth during igneous activity, initially rising with the magma and then
slumping into the magma. Subsequent contact metamorphism, the
escape of volatiles, and the chemistry of Ordovician sediments con-
tributed to the diverse and unique mineral assemblages present in the
aureole and hornfels unit.

Mandarino er al. (1986) stated that a chloride-rich brine may have
been present during mountain-building processes.

The relationship and position of the hornfels unit, marble xenolith
and inclusions (Fig. 1) suggest convectional transport. The hornfels
unit probably acted as a heat sink, (R. Herd, personal communication
1986), contributing to increased viscosity of the magma surrounding
the hornfels, and trapping the xenoliths at its periphery.

Quarry operation in the late 1960°s, early 1970's and 1987/88
exposed carbonate vents in close proximity to this hornfels unit and
may represent vents that permitted volatile components such as carbon
dioxide to escape.

Directional forces caused by and including upward transport, sub-
sequent slumping, and possible later igneous activity below the unit
were likely contributing factors causing extensive fracturing, partic-
ularly near the northwest side and near the periphery of the hornfels
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mass. A 10-meter fragment of homfels was observed in nepheline-
sodalite syenite in close proximity to the carbonate vents mentioned
below. Chemical nutrients and volatiles likely migrated from envel-
oping magma and from below the hornfels mass into these fractures,
resulting in the formation of a diverse assemblage of euhedral mi-
crominerals, including beryllonite, fluorapatite, gmelinite and rare
phillipsite. Corundum, dravite, rutile, hypersthene and albite likely
originated from the hornfels mass. However, all the above mentioned
minerals were dominated by the early crystallization of siderite, calcite
and quartz. Sulfides appeared late in this sequence.

The contact between the hornfels and the aureole is sharp. Gra-
dational effects are apparent where nepheline, albite, altered clay and
mica-group minerals are observed in a few samples collected in a
close proximity (<2 m) from the contact.

X-ray, optical, and semiquantitative energy dispersion electron mi-
croprobe analysis enabled characterization of samples collected be-
tween 1984 and the present, from the hornfels unit in the quarry. For
comparative purposes, samples were collected from the hornfels co-
rona which dips into and surrounds the base of the mountain. Quartz
(50%), + biotite (10%), + muscovite (10%), = paragonite, min-
nesotaite? (<5%) were determined in samples collected from the
hornfels unit in the quarry. Samples collected from the corona are
compositionally similar, but quartz is greater than 50%. However,
samples collected towards the center of the hornfels unit in the quarry
revealed quartz 40%, cordierite 30%, biotite 15%, muscovite 10%
and andesite 5%. Percentages of individual minerals were estimated
visually with the aid of a scanning electron microscope.

As has been shown for similar assemblages, conditions of medium
temperatuzes (>500°) and relatively low pressures (1-4 kb) probably
prevailed during the formation of the above assemblage (Winkler,
1974; Turner, 1968). Lorraine and Richmond Group sediments com-
posed of shale and argilliceous limestones surround the mountain.

MINERAL OCCURRENCES

Sodalite Inclusions

This type of inclusion, which is similar in appearance to breccia
fragments, but is termed an inclusion, probably formed during earlier
igneous activity. Fragments were subsequently caught up and sus-
pended in ensuing magma during later igneous activity. Isolated and
small groups of these inclusions, to about | meter in size, were
observed throughout the main nepheline-sodalite mass in the quarmes
but were relatively devoid of any exotic species. However, concen-
trations of sodalite inclusions, characterized by the presence of sodalite
+ zeolites (major analcime, minor natrolite), villiaumite and ussing-
ite, were observed in situ on the periphery of the contact zone sur-
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rounding the hornfels unit. These inclusions host an unusual number
of rare and new species not previously encountered at the locality. In
a single inclusion measuring in part, 25 x 50 x 100 cm, in nepheline-
sodalite syenite, 37 species were identified. Thirteen of these species
were previously unreported for the locality, and there remain several
unknowns. Most associated zeolites, phosphates, sulfides and oxides
crystallized in micro-voids in subhedral crystal masses of sodalite.
Very rare species identified in this inclusion include thalcusite, nah-
poite, chklovite and griceite (Van Velthuizen and Chao, 1989).

Marble Xenolith

This type of xenolith is an important component of the aureole.
Large angular fragments, up to 3 meters across and composed primarily
of coarse-grained calcite, were observed in sitw in the aureole. Man-
darino et al. (1986) suggested that these xenoliths may have developed
from Precambrian sediments. The xenoliths are characterized by pec-
tolite, sodic amphiboles, apophyllite and vesuvianite as the dominant
phases present. In early spring of 1986, quarry operations exposed a
concentration of marble xenoliths located in the aureole. Many fine
specimens of carletonite, pectolite and apophyllite were collected in
cavities that were 10 to 20 cm in size. A highly altered xenolith found
on top of the hornfels unit in the fall of 1987 was host to perhaps the
world's finest specimens of carletonite crystals, to more than 4 cm in
size, associated with carbonates, fluorite and epididymite crystals (to
about |1 cm). In the spring of 1988 a cavity measuring about 10 x 25
cm, with individual pectolite crystals to 6 cm, fibrous yellow-green
vesuvianite to over | cm and apophyllite crystals to over 2 cm was
found. Other rare species present include tadzhikite, milarite, sugilite
and poudretteite (Grice er al., 1987).

Partially altered marble xenoliths characterized by the presence of
fine-grained feldspars, disseminated crystals of euhedral pyrite to 2
cm with dominant {210} and {100} faces, and occasional garnet and
ve ,uvianite were observed rarely close to the contact between the
hornfels unit and the aureole.

Vugs

Vugs in the aureole may represent voids that were created by es-
caping volatiles reacting with components in the magma when the
hornfels unit was slumping into the magma. The majority of vugs are
characterized by the presence of nepheline, sodalite, pectolite, am-
phiboles and mica-group minerals as the dominant phases present.
The crystallization sequence of 2-meter vugs exposed during quarry
operations, December 1986, observed in situ and described from the
Jutside edge of the vug towards its center, is: fine-grained nepheline-
sodalite syenite — a rim of fine grained villiaumite + arfvedsonite
surrounding the outside edge of the vug, — vug wall — massive
nepheline — euhedral nepheline crystals to 4 cm — possible contem-
poraneous development of millimetric anhedral thermonatrite observed
on and in villiaumite cleavages to 8 cm — natron fragments to 2.5
cm.

Of interest is the presence of natron in these vugs. Upon exposure
to air at room temperature, natron, Na,Co, 10H,0, very rapidly de-
hydrates to thermonatrite, Na,CO,-H,O. Natron is similar to ice in
appearance. Preliminary X-ray diffraction study using a powder mount
indicated major thermonatrite with very minor natron. Employing a
different method where a gandolfi mount was prepared at 5°C and
sealing the grain with silicone grease to prevent loss of water, and
employing a short exposure time, revealed a sharp X-ray diffraction
pattern which was in excellent agreement with published X-ray data
for natron (P.D.F. 15-800). Other rare species found in these vugs,
which developed late in the paragenetic sequence, include terskite,
vinogradovite, dorfmanite and vuonnemite.

Exceptional millimetric, brig'.. orange labuntzovite crystals dis-
playing pseudohexagonal morphology, 1-cm ilmenite rosettes, |-cm
lemon-yellow to orange burbankite crystals, millimetric brown hiort-
dahlite crystals associated with fibrous light yellow rosenbushite sprays
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to 2 mm, 0.2-mm edingtonite crystals and other species were observed
as late-forming minerals on analcime crystals (and analcime overgrown
on cancrinite crystals to 2 cm) in a rarely encountered vug type in
nepheline syenite in the aureole.

A second group of meter-scale vugs was encountered in 1986 ad-
jacent to the hornfels unit in nepheline-sodalite syenite and contained
several anhydrous and hydrous species. One vug contained natrolite
with individual euhedral prisms to 15 cm. A group of natrolite crystals
60 cm across, and ancylite pseudomorphs after an unknown species
to 10 cm were collected. Other species present include fluorite, zircon
and rhodochrosite.

Vents

The exposure of a vent in the quarries on Mont Saint-Hilaire gen-
erates much interest, as tons of exceptional well-formed specimens
have been excavated from such vents in the past. Perhaps the most
famous of these vents was located adjacent (northeast side) to the
hornfels unit and was about 20 meters in height and 1 meter in diameter,
with a chamber at the bottom which attained a size of 2 meters in all
directions. Perhaps as much as 2 tons of siderite crystals to 30 cm in
size on albite associated with lesser amounts of synchisite, zircon,
sphalerite, rutile and other species were collected. Three different
mineral groups, sodic and potassic feldspars, zeolites and carbonates
are consistently present in all observed vents in the quarries; however,
the accessory species are diverse in assemblage and include serandite,
bastnaesite, fluorite, sphalerite, pyroxenes, amphiboles and astro-
phyllite-group minerals.

In the late fall of 1987 a vent was exposed during quarry operations
in close proximity to the hornfels unit. This vent in sodalite syenite
was erratic in course, pinched and swelled to more than 30 meters in
height and was highly mineralized. The dominant phases present were
feldspars, zeolites and carbonates. Most species present in this vent
had been altered. Individual analcime crystals attain dimensions of
30 ¢cm and siderite crystals to 20 cm were collected; zoned weloganite
(?) crystals to 2.5 cm were also found. Alternating zones of donnayite
and strontianite around a core of weloganite were identified by X-ray
powder diffraction, and confirmed by semi-quantitative electron mi-
croprobe analyses. Accessory species present are hilarite, as excep-
tional microcrystals in altered analcime, natrolite (rare), rutile, sphal-
erite, calcite, quartz and fluorite. Large 5-cm pseudomorphs of pyrite
after pyrrhotite (?) were also found. A |-meter marble xenolith ob-
served in situ adjacent to the chamber was host to a 20-cm mass of
monazite.

Two smaller vents were exposed in the early spring of 1988 that
angled toward the aureole from below the hornfels unit. Good analcime
and natrolite crystals as well as pyroxenes, amphiboles and zeolites
were collected. Of interest, during recent drilling operations (Spring
1988) a drill steel passed through a void that is at least the length of
the drill steel. This void is below the floor of the first level and possibly
below the hornfels unit.

Hornfels Breccia

Large 50-cm unaltered fragments of hornfels breccia were com-
monly observed in the aureole and likely originated from the main
hornfels unit during slumping. In most areas of brecciation, fragments
were cemented by quartz; however, in one brecciated section of horn-
fels, the filling between fragments is dolomite. Exceptional pale to
lime-green translucent crystals to | cm in size, associated with less
than |-mm anatase, sphalerite and rutile were found. Partially altered
hornfels breccia found in the aureole is host to well-crystallized spec-

imens of narsarsukite to about | cm, leucosphenite, elpidite and car-
bonates.

Pegmatites
The presence of pegmatites and vents located along the top of the

(continued on p. 368)
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INTRODUCTION

Mont Saint-Hilaire has been an abundant producer of minerals new
to science ever since the occurrence was first brought to the attention
of mineralogists by Frank Melanson in 1963. So many problematical
species were recovered that it soon became necessary to assign tem-
porary code names to the unknowns. By the time the first list of
unknowns was published (Chao er al., 1967), code names from UK
to UK19 had been assigned, ten of which were still unidentified or
uncharacterized at that time. The second list, published 12 years later
(Chao and Baker, 1979), included code names up to UK47, 22 of
which remained umdentified.

Since that time, work has proceeded; many unknowns have been

formally described as new species, and many newly discovered un-
knowns have been assigned code names. At present the list is up to
UKS84, and includes at least 44 species still to be identified or described.

For this special issue of the Mineralogical Record, the editor re-
quested an up-to-date account of all the Mont Saint-Hilaire unknowns
that have ever been assigned code names, including those subsequently
identified or characterized. For those “UK" minerals which remain
unnamed, brief descriptions of their properties, occurrences and as-
sociations are provided to facilitate their recognition. For references
on the named “UK" species please see the principal article in this
issue by Horvith and Gault.

UKI Lorenzenite.

UK2 Narsarsukite.

UK3 Ancylite-(Ce).
UK4 Steacyite.

UKS Labuntsovite.

UK6 Monteregianite-(Y).
UK7 Lorenzenite.

UKS Leucosphenite.
UK9 Mixture of pyrophanite and rutile.
UK10 Ancylite-(Ce).
UKI1] Apophyllite group.

UKI12 Cordylite-(Ce).
UKI13 Lemoynite.
UK14 Epididymite.
UKI1S5 Carletonite.
UKI16 Lorenzenite.
UKI17 Perraultite.
UKIS Tundrite-(Ce).
UKI19 Nenadkevichite.
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UK20 Hilairite.

UK2] Vesuvianite.

UK22 Britholite-(Ce).

UK23 Gaidonnayite.

UK24 Mixture of gitzenite and another phase.
UK25 Yofortierite.

UK26 Mixture of parisite and albite.

UK27 Thornasite.

UK28 Vinogradovite.

UK29 Chemistry: (Na K ,Ca), ,, , (Fe** Mg, Al Mn,Ti), ., »
(Si,AlO,,'NH.O, a Fe** member of trnioctahedral
smectite.

Strongest X-ray Lines (dA(I)): 12.4(100), 2.636(20),
2.508(15), 2.309(10), 1.537(15), 1.528(10).

Properties: Black, dark reddish brown balls (1 mm)
and golden yellow to reddish brown flakes in
irregular patches encrusting microcline, analcime,
natrolite, and others.




Occurrence and Associated Minerals: Pegmatites,
altered pegmatites, silicate cavities, marble xenoliths.
Microcline, analcime, natrolite, aegirine, chlorite,
and others.

Mckelveyite<(Y).
Yofortierite.

Chemistry: Hydrous carbonate of Ca, Y and Al.

Symmetry: Hexagonal, P6/mmm, P622, Pémm, P6m2
or P62m, a = 10.830(2), ¢ = 10.516(5)A.

Strongest X-ray Lines (dA(I)): 9.38(100), 4.58(65),
3.77(45), 3.358(50), 2.491(70), 2.143(50)

Optics: Uniaxial (-), € = 1.501(1), @ = 1.532(1).

Properties: White, silky fibrous aggregates, rarely
colorless, hexagonal, acicular crystals with striations
along the length. Good basal cleavage.

D(meas.) = 2.15(1) g/cm’. Strong effervescence in
HCI.

Occurrence and Associated Minerals: Pegmatite and
silicate cavities. Microcline, albite, natrolite,
aegirine, monteregianite-(Y), serandite, catapleiite,
rhodochrosite, ancylite-(Ce), and others.

Donnayite-(Y).

Chemistry: Sr,Na,(Ce,La)Y(CO,),-3H,0 (?), rare earth
analogue of donnayite-(Y).

Symmetry: Pseudo trigonal, probably triclinic by
analogy to donnayite-(Y).

Strongest X-ray Lines (dA(I)): 4.27(90), 3.207(50),
2.827(100), 2.023(60), 1.976(60), 1.916(60).

Properties: Not distinguishable from donnayite-(Y) in
hand specimens.

Occurrence and Associated Minerals: Silicate and
carbonate cavities(?). Similar association as for
donnayite-(Y). Also as zoned polycrystals with
weloganite in altered pegmatites.

Rhabdophane group.

Mixture of chabazite and another phase.
Miserite.

Ewaldite.

Chemistry: Sr,NaCaY(CO,),-3H,0 (?). Sr analogue of
ewaldite.

Symmetry: Hexagonal, P6,mc, a=5.193(1),
c=12.25(1)A.

Strongest X-ray Lines (dA(])): 4.50(60), 4.23(80),
3.023(100), 2.596(70), 2.391(50), 1.976(90).

Properties: White, gray, greenish gray, brown barrel-
shaped and pagoda-shaped crystals, not
distinguishable from donnayite-(Y), ewaldite and
mckelveyite-(Y) in hand specimens.

Occurrence and Associated Minerals: Silicate and
carbonate cavities, igneous breccia and pegmatites.
Often as syntactic overgrowth and intergrowth with
donnayite-(Y), mckelveyite-(Y) and ewaldite.

Chemistry: (Na,K),(Mn,Fe,Ca,Ti,Al),(Si,Al),0,,-8H,0
(7), water assumed and by difference.

Symmetry: Trigonal P3 or P3, a= 14.659(3),
¢ = 12.667(2)A.

Strongest X-ray Lines (dA(I)): 12.65(100), 8.96(50),
4.01(50), 3.166(50), 2.839(60), 2.646(70).

Optics: Uniaxial (=), € = 1.534(1), @ = 1.550(1).

Properties: Canary-yellow patches of minute flakes,
rarely in small tabular hexagonal crystals. Also as
pseudomorphs after a pseudo-dodecahedral mineral.

Occurrence and Associated Minerals: Sodalite
xenolith. Terskite, lovozerite, ussingite, natrolite,
microcline, and others. Also silicate cavities with
yofortierite, analcime, albite, natrolite, polylithionite,
and others.

Tadzhikite-(Ce).

Carbocernaite.

Penkvilksite.

Petarasite.

Franconite.

Daqingshanite-(Ce).

Doyleite.

Epistolite (previously murmanite).
Mixture of chabazite and natrolite.

Chemistry: CaY, (Si,Be B),(O,0H),, 2H.0.

Symmetry: Monoclinic P2,/m or P2,, a=9.965(4),
b=7.692(2), c =4.822(2)A, B =90.01(1)".

Strongest X-ray Lines (dA(1)): 6.09(50), 4.83(50).
3.778(30), 3.593(30), 2.882(100), 2.580(60).

Optics: Biaxial (+), a = 1.701(3), B = 1.706(3),
v=1.7153), 2V=74(1)°. b=Y, cAX =9.5°.

Properties: Small (0.2 mm), beige, prismatic crystals,
often in clusters.

Occurrence and Associated Minerals: Silicate cavities
(7). Aegirine, biotite, albite, fluorapatite, analcime,
pyrophanite, and others.

Mixture of terskite and UK38.
Hochelagaite.
Like hochelagaite with a slightly different X-ray pattern.

Chemistry: AI(OH), (?)

Strongest X-ray Lines (dA(I)): 4.81(100), 4.34(60),
4.18(60), 3.90(30), 2.394(50), 2.293(40), very close
to the pattern of nordstrandite.

Properties: White, translucent to opaque balls or
urregular powdery patches.

Occurrence and Associated Minerals: Silicate cavities
and pegmatites. Microcline, albite, nordstrandite,
analcime, polylithionite, pyrite, sphalerite, and
others. Also in cavities in sodalite syenite with albite
and sphalerite.

Chemistry: Compositions vary, best represented by
(K,Na),.(Mn,Fe), S5i,0,,,nH,O, x=0-15,y=
0-0.5, n~4, water assumed and by difference.

Strongest X-ray Lines (dA(I)): 12.23(100), 5.10(30),
4.34(40), 2.823(50), 2.625(50), 1.674(30).

Properties: Red to reddish brown platy crystals forming
spherical aggregates, also irregular grains with curved
crystal faces.

Occurrence and Associated Minerals: Pegmatite.
Microcline, aegirine, analcime, vinogradovite, pyrnite,
albite, calcite, ancylite-(Ce), steacyite, and others.

Chemistry: (Na K),Ti,(Fe,Mn), ,Si,0,,-nH,0, n~4,
water assumed and by difference.

Strongest X-ray Lines (dA(l)): Same as for UKS2.

Properties: Not distinguishable from UKS52.

Occurrence and Associated Minerals: Same as for
UKS2.
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UKS3

UKS3A

UK54

UKSS

UKS7

UKS8
group
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Chemistry: NaBSiO,.

Symmetry: Monoclinic P2,/n, pseudo hexagonal,
a=8.001(1), b="7.693(2), c = 13.885(6)A,

B =89.80(2)".

Strongest X-ray Lines (dA(1)): 4.34(60), 3.848(70),
2.778(100), 2.314(50), 2.217(60), 1.926(40).

Properties: Colorless, white, pink, pale blue, vitreous
transparent to translucent, hexagonal crystals with
striations along c, botryoidal aggregates, balls and
radiating cluster of prismatic individuals, heavily
twinned under polarizing microscope.

D,... =2.86 g/lcm’.

Occurrence and Associated Minerals: Sodalite
xenoliths. Ussingite, villiaumite, serandite,
steenstrupine, albite, cancrinite, vuonnemite,
makatite, erdite, sidorenkite, rasvumite, tugtupite,
terskite, UK38, UKS3A, UK63, UK64, UK74,

UKSI1, and others. UKS59

Chemistry: NaBSiO,.

Symmetry: Hexagonal P6/m, P6, or P6, a = 8.036(3),
¢ =7.709(3)A.

Strongest X-ray Lines (dA(I)): 4.02(40), 3.858(60),
3.564(50), 2.782(100), 2.321(50), 2.222(70).

Optics: Uniaxial (-), € = 1.578(1), w = 1.588(1).

Properties: Similar to those for UKS53.

Occurrence and Associated Minerals: Similar to those
for UKS53.

Griceite.

Chemistry: Cu, S, x=0.12-0.37.

Strongest X-ray Lines (dA(I)): X-ray patterns vary;
may be classified into four major structural groups,
one of which is close to anilite Cu,S,.

Properties: Irregular grains, submetallic, black with a
violet tint.

Occurrence and Associated Minerals: Sodalite
xenoliths. Villiaumite, lovozerite, griceite, ussingite,
analcime, and three unidentified secondary
efflorescent phases.

UK60

Chemistry: CaNb,O,,-12H,O (?7), water assumed and
by difference.

Strongest X-ray Lines (dA(1)): 10.28(100), 6.16(20),
4.78(60), 4.70(60), 2.680(30), 2.058(50).

Properties: White balls (0.5 mm) of silky fibers.

Occurrence and Associated Minerals: In veins in
albite-quartz-hornfels. Albite, quartz, muscovite,
siderite, ancylite-(Ce), beryl, and pyrrhotite.

UK60A

Chemistry: (Na,Ca K)Si,O,(F,0H,Cl)-4H.0O (7),
water assumed and by difference

Symmetry: Triclinic P1 or P1, a=9.62, b=9.61,
c=12.10A, a =86.99, B =99.51, y=120.04°.

Strongest X-ray Lines (dA()): 11.80(80), 5.94(70),
3.110(50), 2.978(30), 2.887(100), 1.819(60).

Properties: Pearly, white, micaceous.

Occurrence and Associated Minerals: Breccia (7).
Narsarsukite, microcline, clinoamphibole.

UKeél

Chemistry: M_AL(OH),,
and Mn.

Symmetry: Group-1, hexagonal, a = Nx5.3, where
N=1or2, c=15A.

v*4H,0 (7), M = Mg, Fe,

Group-2, trigonal, a = 11.0, c = 22.8A.
Strongest X-ray Lines (dA(I)):
Group-1, 7.56(100), 3.774(70), 2.576(50),
2.218(50), 1.854(50), 1.554(40).
Group-2, 7.56(100), 3.774(70), 2.668(50),
2.344(30), 1.965(30), 1.586(20).

Optics: Uniaxial (-), € = 1.531-1.548, w = 1.531-
1.587, birefringence = 0-0.039. Mn and Fe members
are strongly pleochroic from light brown to brown.

Properties: Colorless and white (Mg), pale brown,
brown, and pale blue (Mn,Fe). Hexagonal, tabular to
prismatic and barrel-shaped crystals.

Occurrence and Associated Minerals: Pegmatite,
carbonate and silicate cavities and rarely hornfels.
Microcline, analcime, albite, smectite, kupletskite,
chamosite, calcite, ancylite-(Ce), and others.

Chemistry: NaCa(Mn, Fe)(Ti,Nb,Zr)Si,0(0,F),, Ca-
analog of janhaugite and Ti-analog of laveniie.

Symmetry: Monoclinic P2,/a, a = 10.828(7),
b=9.790(7), c = 7.0542)A, B = 108.21(3)".

Strongest X-ray Lines (dA(I)): 3.945(20), 3.234(30),
2.859(100). 2.807(70), 1.762(20), 1.741(20).

Optics: Biaxial (-), a = 1.743(2), B = 1.785(2),
v=1.810(5), 2V=T72-84°. Y=Db, cAX =15 in
obtuse . Dispersion moderate, r>v. Pleochroic,

X = pale greenish yellow, Y = yellow, Z = brownish
red to deep red.

Properties: Yellow fibrous to orange-brown crystals
fattened on {100}, elongate along c. {100} cleavage
distinct.

Occurrence and Associated Minerals: Nepheline
syenite, silicate cavities. Microcline, aegirine,
catapleiite, kupletskite, and donnayite-(Y).

Chemistry: Carbonate of Sr, Ba, Ca, rare earths,
probably hydrous, Sr>Ba.

Strongest X-ray Lines (dA(I)): 4.45(100), 3.012(60),
2.563(30), 2.420(15), 2.211(40), 1.975(40).

Properties: Small (0.1 mm) pearly white, hexagonal
plates or flakes in rosettes or irregular clusters.

Occurrence and Associated Minerals: Mainly in
silicate cavities with microcline, eudialyte, aegirine,
mosandrite, natrolite, fluorapatite, albite,
clinoamphibole, and others. Also in sodalite xenolith
with serandite, pyrochlore, mosandrite, microcline,
aegirine, catapleiite, pyrite, pyrrhotite, goethite,
fluorite, tetranatrolite, and others.

Chemistry: Similar to UK 60 with Ba>Sr.

Strongest X-ray Lines (dA(I)): 4.43(100), 4.05(20),
3.102(30), 2.557(70), 2.206(30), 2.163(30).

Properties: Similar to those for UK60.

Occurrence and Associated Minerals: Similar to those
for UK60.

Chemistry: Na, ,Ca,Ti,Si,0,(OH), ,-5H,0 (7), water
assumed and by difference. Ca-analog of zorite.

Symmetry: Orthorhombic Bmmm, Bmm2 or B222,
a=123.19, b=6.955(x2), c = 7.192(x2)A.

Strongest X-ray Lines (dA(I)): 11.59(100), 6.93(100),
5.27(30), 3.069(50), 2.984(30), 2.588(30).

Optics: Biaxial (+), a=1.599%1), = 1.61((1),
v=1.696(1), 2V=138(1)°. X=a, Y=b, Z=c.




Properties: Off-white to pale tan, orange-brown
prismatic crystals. Cleavages {001}, {100}, and {010}
good.

Occurrence and Associated Minerals: Breccia (7).
Calcite, microcline, analcime, aegirine, albite,
eudialyte, sphalerite. Also quartz, calcite, aegirine,
labuntsovite, and UK75.

Chemistry: Na,(Ca,Mn),(CO,),(F,OH)

Symmetry: Monoclinic C2/c or Cc, a = 8.043(4),
b=15.812(5), c=7.030(3)A, B = 101.16(3)".

Strongest X-ray Lines (dA()): 7.081(70), 2.895(100),
2.711(80), 2.637(60), 2.039(60), 1.869(60).

Optics: Biaxial (=), aa = 1.472(1), B = 1.562(1),
v=1.569(1), 2V =25(1)°, Y = b, XAc = 6° in acute
B.

Properties: Vitreous, colorless, tan to brown,
transparent to translucent masses and blocky to
prismatic crystals (0.3 mm). Fracture conchoidal,
cleavages {001} good, {010} imperfect. H about 3,
D.... =2.67(2) g/cm’. Dissolves rapidly in HCl with
strong effervescence.

Occurrence and Associated Minerals: Sodalite
xenoliths. Villiaumite, microcline, cancrinite,
analcime, thermonatrite, steenstrupine, kogarkoite,
shortite, burbankite, cryolite, and others.

Chemistry: NaLi,PO,

Symmetry: Orthorhombic Pmnb or P2,nb,
a=6.874(2), b=9.971(4), c = 4.9281(5)A.

Strongest X-ray Lines (dA(I)): 4.02(100), 3.512(100),
3.440(100), 2.489(90), 2.462(90), 1.719(40).

Optics: Biaxial (-), a=1.533(1), B = 1.540(1),
vy=1.541(1), 2V=4%1)", X=a, Y=c, Z=b.

Properties: Vitreous, white, pale yellow, pale blue
irregular grains with good {100}, {010}, {001}, and
{110} cleavages. Fracture conchoidal.

Occurrence and Associated Minerals: Sodalite
xenoliths. Ussingite, microcline, aegirine, analcime,
vitusite, vuonnemite, terskite, rasvumite, chkalovite,
revdite, UK38, UKS53, UKS3A, UK64, UK74, and
others.

Chemistry: Na,Ca,Ce(PO,) (510,),(OH,F),4H,0 (7),
water assumed and by difference.

Symmetry: Orthorhombic P22,2,, a = 12.297(2),
b= 14.660(3), c = 7.2454(4)A.

Strongest X-ray Lines (dA(I)): 9.42(80), 6.56(40),
6.29(40), 4.72(50), 3.948(60), 2.722(100),
2.577(70).

Optics: Biaxial, refractive indices=1.52-1.64, (*)
elongation. X=b, Y=c¢, Z=a.

Properties: Vitreous, brown to reddish brown, irregular
grains to prismatic crystals, coated with a film of an
amorphous substance; {001} and {110} cleavages
good.

Occurrence and Associated Minerals: Sodalite
xenoliths. Microcline, analcime, albite, natrolite,
villiaumite, eudialyte, astrophyllite, vitusite, revdite,
vuonnemite, ussingite, thermonatrite, natrophosphate,
UK63, and others.

Chemistry: Ba,Ce(CO,)F (?), CO, by difference.
Symmetry: Monoclinic P2,/m or P2,, a= 13.18(1),
b=5.073(1), ¢ = 6.724(4)A, B = 102.16(3)".

Strongest X-ray Lines (dA(I)): 4.02(100), 3.272(90),
2.539(30), 2.143(40), 2.007(50), 1.636(30).

Optics: Biaxial (-), a = 1.594(1), B = 1.710(5),
v=1.715(5), 2V=16(1)°, b=Y, cAZ=26° in
obtuse B.

Properties: Very small (0.1 mm) white to silvery gray,
vitreous to dull crystals, often in dendritic and stellate
groups. Effervescent in HCL.

Occurrence and Associated Minerals: Hornfels.
Calcite, siderite, albite, quartz, pyrrhotite, pyrite,
rutile, cordylite, and others.

Makatite.

Chemistry: Silicate of Zr, Na, K, Mn, Ca, and Fe,
with low analytical total, probably not homogeneous.

Strongest X-ray Lines (dA(1)): 6.97(100), 6.47(90),
3.051(20), 2.702(30), 1.844(30), 1.744(30). Intensity
and sharpness of lines vary.

Properties: White translucent balls (0.1 mm).

Occurrence and Associated Minerals: Breccia.
Calcite, pectolite, hilairite, eudialyte, microcline,
aegirine, fluorite, pyrite, and others.

Chemistry: Na, Mn, Nb oxide or hydroxide (7).

Strongest X-ray Lines (dA(1)): 10.30(100), 8.49(70),
7.83(60), 7.56(60), 2.911(60), 2.848(60).

Properties: Thin, bright yellow plates when fresh.
Alters to red crumbly masses of splintered pieces of
poor crystallinity.

Occurrence and Associated Minerals: Silicate
cavities. Eudialyte, fluorapatite, aegirine,
tetranatrolite, fluorite, rhabdophane-(Ce), and others.

Chemistry: Na,Zr,51,0,,(0H,F),-8H,0 (7), water
assumed and by difference.

Strongest X-ray Lines (dA(1)): 6.47(70), 5.69%(50),
3.954(70), 3.754(70), 3.122(80), 2.743(100).

Properties: White, gray, pale green, hexagonal crystals
(0.5 mm). Some crystals are color-zoned, due to
inclusions, dark green on the rim to pale green to
gray near the core. Also rosettes of small (0.1 mm),
brown, hexagonal, tabular crystals. X-ray single-
crystal study showed the mineral to be strongly
mosaic with an overall hexagonal symmetry.

Occurrence and Associated Minerals: Breccia.
Microcline, analcime, biotite, clinoamphibole,
calcite, albite, pyrrhotite, titanite, donnayite-(Y),
burbankite, and others. Also in silicate cavities (7)
with microcline and aegirine.

Chemistry: Siliicate of Ca, K, Mn, Nb, Al.

Strongest X-ray Lines (dA(I)): 9.93(100), 7.72(40),
7.48(40), 7.09(50), 3.633(20), 2.929(60).

Properties: Pink, earthy to porcelaneous alteration
product. Also pseudomorphs after an unknown
mineral.

Occurrence and Associated Minerals: Sodalite
xenoliths. Analcime, microcline, aegirine, eudialyte,
loellingite, steenstrupine, lovozerite, and others.

Mixture of astrophyllite and natrolite.

Chemistry: Ca silicate with minor Al and Fe.
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UK73
group

UK74

UKT7S

UK76

UK77
group

Strongest X-ray Lines (dA(I)): 16.9(100), 3.410(40),
3.105(90), 2.930(50), 1.983(50), 1.876(70).

Properties: White irregular patches and balls of powder
or very fine fibers.

Occurrence and Associated Minerals: Marble

xenoliths. Wollastonite, pectolite, calcite, pyrrhotite,

titanite, and others.

Chemistry: Probably hydrous Na carbonates, three
members.

Strongest X-ray Lines (dA(I)): For one member,
9.76(100), 8.40(70), 3.931(80), 3.411(50),
2.792(90), 2.465(70).

Properties: White, powdery, silky, fibrous
efflorescence. Soluble in water, effervescent in HCI.
The three members give distinct X-ray patterns.

Occurrence and Associated Minerals: Sodalite
xenoliths. Villiaumite, lovozerite, aegirine, albite,
and others.

UK78

Chemistry: Silicate of Na, Ca, Ti with minor Fe and
Nb.

Symmetry: Monoclinic C2/c, a = 28.67(3),
b=18.619(3), c=5.215(1)A, B =90.98(2)".

Strongest X-ray Lines (dA(I)): 14.32(100), 4.77(30),
2.995(50), 2.738(30), 2.149(20), 2.134(20).

Properties: White, fibrous aggregates, vitreous, white
to colorless, acicular crystals.

Occurrence and Associated Minerals: Sodalite
xenoliths. Ussingite, natrolite, serandite, aegirine,
steenstrupine, sidorenkite, rasvumite, eudialyte,
terskite, vuonnemite, vitusite, UK38, UK63, UKS53,
UKS3A, and others.

UK?9

UKS0

Chemistry: (Na K)CaTi,Si,,0..(OH)-6H,0 (7), water
assumed and by difference. Ti analogue of lemoynite.

Symmetry: Monoclinic C2/m, a = 10.197(3),
b=15.885(7), c=9.118(3)A, B = 104.51(2)".

Strongest X-ray Lines (dA(I)): 8.85(80), 7.93(100),
6.85(50), 4.34(60), 3.509(90), 3.421(80).

Optics: Biaxial (+), a = 1.567(1), B = 1.591(1),
v=1.618(1), 2V=87°, X=b, YAc = 15°,

ZAa =0°,

Properties: Vitreous, brown, irregular grains (0.5 mm)
in a carbonate matrix. Brittle with conchoidal
fracture.

Occurrence and Associated Minerals: Breccia or
marble xenoliths (7). Calcite, quartz, pectolite,
biotite, ciinoamphibole, labuntsovite, fluorite, UK61

UKS1

Chemistry: Mn,Al(SO,),(CO,) (OH),, ,.-yH,O (7),
y = 5-6, x unknown, water and CO, assumed and by
difference.
Symmetry: Trigonal, a = 3x3.1, ¢ = 11.14A.
Strongest X-ray Lines (dA(I)): 11.05(100), 5.52(80),
3.684(50), 2.460(80), 2.204(80), 1.949(70).
Optics: Uniaxial (<), € = 1.506(1), @ = 1.535(1).
Properties: Rosettes of pale brown, tabular, hexagonal
crystals. Soluble in HCl with mild effervescence.
Occurrence and Associated Minerals: Pegmatite (7).
Kupletskite, microcline, UK58 group, and others.

UKS2

Chemistry: NaCaSi,0,(F,OH):2-3H,0 (?), water
assumed and by difference. Analytical totals vary,
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suggesting variations in hydration states.

Strongest X-ray Lines (dA(I)): For one member,
14.97(100), 7.61(20), 4.16(30), 3.814(30),
3.045(50), 1.823(60). The most intense line varies
between 14-15A.

Properties: White, pale green, massive, botryoidal,
radiating clusters of fibers and small elongate plates.
An emerald-green variety discolored completelv under
laboratory conditions in a few months.

Occurrence and Associated Minerals: Silicate
cavities. Eudialyte, mosandrite, microcline,
fluorapatite, albite, aegirine, pectolite, nepheline,
villiaumite.

Chemistry: Na, Mn silicate.

Strongest X-ray Lines (dA(I)): 10.06(100), 6.91(10),
3.576(10), 3.008(10), 2.795(50), 2.658(10).

Properties: Colorless to white needles.

Occurrence and Associated Minerals: Sodalite
xenoliths. Microcline, analcime, natrolite, natron,
thermonatrite, serandite, catapleiite, steenstrupine,
pyrrhotite, fluorite, aegirine, UK79, UKS0.

Chemistry: Na, Fe, Mn silicate.

Strongest X-ray Lines (dA(l)): 8.39(80), 7.15(30),
6.18(20), 3.307(70), 2.808(100), 2.16((20).

Properties: Pale green fibers.

Occurrence and Associated Minerals: Same as for
UK78.

Chemistry: Na, Mn, Al silicate.

Strongest X-ray Lines (dA(I)): 10.72(100), 7.34(20),
3.144(20), 2.806(80), 1.931(20), 1.719%(20)

Properties: Dark brown, massive patches grading into
fine yellowish brown fibers.

Occurrence and Associated Minerals: Same as for
UK78 and UK79.

Chemistry: NalLiSi,O,-2H,0

Symmetry: Monoclinic A2/n, a = 5.061(1),
b=8.334(2), c = 14.383(3)A, B = 96.67°

Strongest X-ray Lines (dA()): 7.14(100), 4.24(80),
4.15(100), 4.02(80), 2.852(100), 2.703(50).

Optics: Biaxial (+), a=1.515(1), B = 1.516(1),
vy=1.518(1), 2V=64(1)°, ZAa = 23°, YAc = 16",
X=b.

Properties: Colorless, vitreous, transparent, tabular
crystals, with perfect {001} and distinct {010}
cleavages, and conchoidal fracture. Also colorless
needles and silky white fibrous groups.
D_..=2.24 glcm’.

Occurrence and Associated Minerals: Sodalite
xenoliths. Ussingite, terskite, eudialyte, steenstrupine,
microcline, natrolite, thermonatrite, aeginine,
serandite, vuonnemite, lovozerite, villiaumite,
vitusite, tugtupite, chkalovite, erdite, sidorenkite,
UK38, UK64, and others.

Chemistry: Cu,FeS,-4H,0 (7), water assumed and by
difference.

Symmetry: Trigonal P3ml, P3ml, or P321,
a=3.866(1), c=6.831(TA.

Strongest X-ray Lines (dA(1)): 6.84(100), 3.349(50),
3.005(100), 2.390(80), 1.933(80), 1.882(50).
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Properties: Metallic, reddish brown, hexagonal crystal
with a perfect basal cleavage.

Occurrence and Associated Minerals: Similar to those
for UKS8I1.

Chemistry: Silicate of Th, Ca, Na, Mn and Ti.

Strongest X-ray Lines (dA(I)): 12.68(100), 9.24(50),
5.17(40), 4.24(50), 3.651(25), 3.077(30).

Properties: Yellow needles.

Occurrence and Associated Minerals: Similar to those
for UK81, and UKS82.

UKS84 Chemistry: Na,(Zn ,Mn),51,0,,-5H,0.
(NMNS23) Symmetry: Orthorhombic F2dd, a = 10.211, b = 39.88,

c=10.304A.

Strongest X-ray Lines (dA(I)): 10.00(100), 6.35(10),
4.96(30), 3.240(60), 3.167(40), 3.140(40).

Optics: Biaxial (+), a=1.520, p=1.521, y=1.524,
2V =61.3(4)".

Properties: Colorless to mauve, vitreous, equant,
pseudo hexagonal crystals. Cleavages {101}, {010}
perfect, {120} poor, fracture conchoidal. H = 6.5,
D...=2.52 g/cm’. Bright apple-green fluorescence in
shortwave ultraviolet.

Occurrence and Associated Minerals: Sodalite
xenoliths. Ussingite, serandite, makatite, and others.

(continued from p. 364)

hornfels unit may indicate that the unit tilted slightly to the southeast
during slumping, although its exact position and thickness may never
be known. The sequence of crystallization and viscosity of the magma
enhanced by residual migrating volatiles during slumping, as shown
by the presence of zeolites and carbonates, probably resulted in the
angular positioning of the pegmatites away from the hornfels unit.
These pegmatites are characterized by the consistent presence of py-
roxenes, feldspars and carbonates with a myriad of associated species.
What are perhaps the world’s finest catapleiite and leucophanite spec-
imens were collected in the late fall of 1987.
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Dennis & Diane Beals

20 N. lowa

Colorado Springs, CO 80909
T719-632-6091

Mexican Minerals by Appt

Colorado Mineral &
Fossil Show

September 12-15, 1990
Holiday Inn-North Denver
4849 Bannock Street

THE SATELLITE SHOW!
10 a.m. to 10 p.m. Daily

THE GENUINE AMERICAN BRANDS.

GOLD ano SILVER MEDAL

BLASTING CAPS.

Manufactured by

THE METALLIC CAP MFe. Co.,

271 Broadway,

NEW YORK,N. Y, U.S. A

ANTIQUE AD— 1898
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Bourget Bros.

1636 11th Street
Santa Monica, California 90404
Tel: (213) 450-6556

Coogan Gold Company

Ed Coogan

P.O. Box 1631
Turlock, CA 95381
Tel: (209) 634-5222

Si and
Ann Frazier

Si and Ann Frazier
Suite 306, 6331 Fairmont Ave.
El Cerrito, California 94530
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a Mineral Dealers

bateve-rynu’re looking for in the way of

fine display specimens, rare species material, moderately
priced specimens for beginning and intermediate collectors,
bulk material for reserach and study, wholesale or retail,
you'll find it in California.

Galas Minerals Kassionas Roberts Minerals

Chris and Agatha Galas John and Dolores Kassionas P.O. Box 1267

1419 N. Commons Road P.O. Box 578 Twain Harte, California 95383
Turlock, California 95380 Alviso, California 95002 Tel: (209) 586-2110

Tel: (209) 632-6222 Tel: (408) 263-7784

Mark & Jeanette Rogers

Cal and Kerith Graeber Kristalle P.O. Box 1093
P.O. Box 47 332 Forest Avenue, #8 Yucaipa, California 92399
Fallbrook, California 92028 Laguna Beach, California 92651 Tel: (714) 797-8034
Tel: (619) 723-9292 Tel: (714) 494-7695

Bruce & Jo Runner

Images in Stone Lustig International 13526 South Avenue
Bertie M. O’'Connor Hal & Shirlee Lustig Delhi, California 95315
P.O. Box 1164 14270 Doolittle Drive Tel: (209) 634-6470
Temple City, CA 91780 San Leandro, California 94577 Micromount List $2

Tel: (415) 351-4444 TNs, MIN, CABINETS

Jewel Tunnel Imports Minerals & Stands :

Rock H. Currier Wholesale Only Silverhorn
Mail: P.O. Box 267 Mike Ridding
Arcadia, California 91006 Pala International & 1155 Coast Village Road
Showroom: 222 Kruse The Collector Montecito, California 93108
Monrovia, California 912 So. Live Oak Park Road Tel: (805) 969-0442
Tel: (818) 357-6338 Fallbrook, California 92028
Wholesale Only Tel: (619) 728-9121 Weber’s Minerals
US Wats 1-(800)-854-1598 605 San Dieguito Drive
Encinitas, California 92024
D. J. Parsons Tel: (619) 436-4350
Doug Parsons
Suite 153

2670 Del Mar Heights Road
Del Mar, CA 92014
Tel: (619) 259-0207
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CAL GRAEBER MINERALS
Cal ¢? Kerith Graeber
P.O. Box 47
Fallbrook, CA = 92028
Tel: (619) 723-9292
by Appt. Unly

CaLir. Rock & MINERAL
Antbony Jones
P.O. Box 896
Fallbrook, CA o 92028
Tel: (619) 723-3436
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(619) 7.

FOR THE VERY FINEST
IN MINERAL
SPECIMENS,
GEMSTONES AND
WHOLESALE
MATERIALS, VISIT
FALLBROOK_ON YOUR
NEXT TRIP WEST. YoU
WON’T BE
DISAPPOINTED.
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— The long bibliographical search for data about minerals

has now come to an end! Now extensive information is offered by the new y =

MINERALOGICAL DATA BOOK: SYSTEMATICS OF MINERALS
SYSTEMATICS OF MINERALS is not only a clearly arranged and tabular classifi-

cation of data and references on approx. 3.500 acknowledged minerals; in addition to that it
offers a special tabulation that helps to identify the mineral by way of simple analytical data.

SYSTEMATICS OF MINERALS is comprised of the following chapters:

1. Names of minerals with systematic No., arranged in alphabetical order.

2. Chemical and physical data, grouped according to a classificatory method of minerals:
- systematic No. - chemical formula - synthetic formula -
- density - hardness -
- crystal system - space group - Z-value -
- lattice constants a, b, ¢ - lattice angles o, 8, 7 -
- X-ray (3 lines), (database up to 16 lines) -
- indices of refraction - optical class: i., u., b., +/-, 2V - colour - streak colour -

3. References (approx. 35.000), arranged according to minerals systematics.

The next three chapters are abstracts of the above-mentioned data, i.e. they constitute
selections and groupings effected according to special criteria.

4. Crystallography: Selection according to crystal system, grouping in compliance with the
space groups, and subgrouping in conformity with the systematics of
minerals.

5. Elements: All minerals are listed for each element, and are arranged in line
with the systematics of minerals.

6. Petrography: The 318 rock-forming minerals are classified here once more, they are
sorted in conformity with different criteria, and listed as follows
a. Grouping according to optical data, classified according to refraction value;
b. Grouping according to density.
DM 380.- for U.S.A. & Canada add
DM 40.-forP & H

MINERALOGICAL DATABASE: MDAT

These data are also stored in a database whose rights of use can be acquired within the limits of
a software license agreement (hardware: IBM-PC or compatible).

DM 2950.- (+value-added tax*’)
*) only in Germany)

Alexander Holzel Ulmenring 11 D-6501 Ober-Olm  West-Germany  Tel.: (06136)89 888

Systematik in der Mineralogie
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COLORADO

e Over 150 Dealers to See
* 5 Shows at One Time!'

¥ Mineral & Fossil Show

SEPTEMBER 12-15, 1990

Holiday Inn - Denver North

4849 Bannock Street

DENVER

SHOW HOURS: 10 AM. - 10 PM.

1990 DEALERS ARE

* Wholesale & Retail
* A Great Time to Visit Denver

ACE MINERALS

AESTHETICS UNDERGROUND. THE
ALPHA MINERALS

ANTERD MINERALS

ANTLANTIOUE MINERAUX FOSSILES
AURORA WEST

ALUSROX - AUSTRALIA

BELIA-FLOR GEMS

BEN DAVID CLAUDE MINERALS - CANADA
BiILL HAWES MINERALS & FOSSILS
BILL HAYWARD - CRYSTALS

BiLL MOORE SALES

BITNER'S INC

BLACK HAWY FOSSILS

BLAINE REED METEORITES

BOND GEOLOGIC & MINING C(
BRASILIAN MINERALS - BRAJ !
BRUCE & JO RUNMNER MINERALS
CAL GRAEBER MINERALS
CARNIVAL GEM & MINERAL COD
CHATTA S - MALACHITE - FRANCE
CHAVER MINERALS OF SPAIN
CLASSIC MINERALS

COAST TO COAST RARE GEM
COLLECTORS STOPE

CONSUELD PICARELLA

COPPER CITY ROCK SHOF
CREATION FOSSILS

CRISTA - GALLI

CRYSTAL CITY, INC

CRYSTAL CONNECTIONS
CRYSTAL POCKET

CRYSTAL SPRINGS MINING & JEWELRY
CRYSTAL TIPS MIMNES
CRYSTALLINM INTERMATIONAL
CURETON MINERAL CO

DJ "DOUG™ PARSONS

D.J MINERALS

DAN WEINRICH

DAVID SHANNOMN MINE AL

DE NATURA

DEAD & BURIED

DEN'S PETRIFIED CRITTER!

DR CARLDO GORGOMI - ITALY
DYCKE'S MINERALS

ECO DESIGN

ELDORADD ENTERPRISES

ELK CREEK FOSSILS

ENRIQUE KLCERA GOMES - SPAIN
EYRALUD MAURICEMINERAMA 5 A
FACOPS FOSILES ¥ MINERALES - SPAIN
FOOTHILLS WHOLESALE BOXES
FOSSIL SOURCE - LARRY MARTIN
FRAMNKLIN ENTERPRISES (FOSSILS
FREEDOM VALLEY GEMS

GALERIE BIS - HOLLAND

GALERIE FOSSIL - GERMAMNY
GALLERY OF GEMS

GEM CITY LAPMDARY

GEM TECHMNOLDGY 1IN

GERIMNI BIMEHAL S

GEMNESIS EPOCH

GEORGE AND CINDY WITTER!
GEORGE AND PAT FULLER
GEORGE STEVENS MINERAL
GLACIER PEAK ART GEMS MINERALS
GOLDEN MINERALS

GOLDEN TRADING - MALACHITE
GRAHAM SUTTON MINERALS
HANK SMITH STONE SCULPTURE
HARRISON ENTERPRISES

HERB OBODDA MINE RALS

KON MINING & EXPY.ORATION
INTERMATIOMAL MISERAL EXCHANGE
IRISH ROVERS

JEFFREY MIMNING CO, INC

JENDOMN MINERAL

JEWELRY AND MINERAL OF LAS VEGAS
JOES ROCK SHOP

KORITE MINERALS LTLC

L & T CREATIONS

L & TM SOUARED

LAWRENCE CONKLIN, MINERALOGIST
LLORENS ENRIQUE MINERALES - SPAIN
LOMBARDO-CHRISTY MINERALS
LONESTAR TRADERS

LUIZ MENEZES MINERALS - BRAZIL
MAPLE HILL STAINED GLASS STUDID
MATHIX MINERALS

MERIDIAN SALES

MICHELS MINERALS

MIKE BERGMAN FINE MINERALS
MINE DESIGN

MINERAL CENTER HAMBURG - GERMANY
MINERAL KINGDOM

MIMNERAL MINER
MIMNERALIEN-FOSSILIEN-GALERIE
MINERALIX DU CLARIDGE

MORGAN - MARCIUE

MEWS FOSSILS

NATURAL CONNECTION

NATURAL HISTORY BOOKS

NORTH AMERICAN MINERALS

NORTH STAR MINERALS

OBENICHE MINERALS - FRANCE
PALED IMPRESSHIMNS

PIERD & MALURIZND - ITALY

PRECIOUS EARTH

RARE EARTH / JUDY HELDEN

ROCK ART OF THE UNITED KINGDOM
ROCK HUT

ROCK SHOP OF EL PASD

ROHRIG STOMNE CRAFT
ROHSTENOUELLE "GEM ROUGH

ROSSES ROCKS

ROUGH & READY GEMS

SAHARA SEA COLLECTION

SAINT - ROY MINERALS - FRANCE

STAR VAN SCRIVER

STARFIRE MINES

TETLA SEPTARIANS

THE COLLECTOR

THE GEM LAPIDARY

THE MINERAL SUITE

THE SUNNYWOOD COLLECTION

THE WOOD COLLECTION

TOM WITHERSPOON FOSSILS

TOMNY MACK MINERALS

TREASURY ROOM

TRILOBITES UNLIMITED

TYNSKY'S FOSSIL SHOP

UNCLE TOWMS ROCK SHOP

URBANIAK WHOLESALE

VALADARES MINERALS - BRAZIL

VAN SCRIVERS MINERALS

VIRGIN MINING COMPANY
ALSTROM MINERAL ENTERPRISES

WAYNE & LALIRA THOMPSON

WESTERN HILLS

WHITMIRE MINERALS

WIESNER MINERALS

WILLIAMS MINERALS

WILLIS EARTH TREASURES

WORLD MINERALS

WORLD MINERALS (CAVIAND)

WHIGH TS MINERALS

WRIGHT'S ROCK SHOP

WYDAR CO, INC

XTAL - DENNIS BEALS

ZEOLITES - INDiA

4

NEW TAILGATE AREA

Conoco Station South of Holiday Inn

Wednesday thru Sunday

MUSEUM BENEFIT AUCTION

For—

Denver Museum of Natural History

Colo. School of Mines Museum
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August 10,11 & 12

Springfield Civic Center, State Street

SPRINGFIELD. MA

The 1990 East Coast Mineral, Gem, & Fossil Show

o International Dealers 2 | < « Guest Speakers —

o Retail & Wholesale ) & Robert Jones
« Exhibits \ | Wendell Wilson

. ¥ gl Dick Hauck
o Mineral Specimens Carl Francis

« Gemslones i — : Arthur Grant
o Jewelry & Mountings &7 B * Door Prizes
o Mineral Museum New York City S « AIR
Auction s e I bt — - CONDITIONED

DEALERS AT OUR 1990 SHOW:

Antero Minerals Crystal Spirits Excalibur Minerals Mountain Minerals
Alicia’s Jewelry East Mart Jendon Minerals Precious Earth Co.
Arkansas Quartz Mines Emico Jewelry Depot Red Metal Minerals
Aurora Mineral Corp. Faisal Gems Kahn Gems Russells Fossils & Stamps
Bethany Trading Co. Fands Mineral Lawrence H. Conklin S.T.D. Mineral Co.

C & P International Fowler’'s Wire M. Phantom Minerals  Selective Designs
Carnival Gem & Mineral Co. Wrappingﬁ Martin's Minerals Stewart 's Minerals
Cheriles Rocks N Gems Geminm Minerals MCM Gems The Rocksmiths
Classic Minerals (ems and Stones Int’l. Midwest Minerals The Showcase
Claude Ben David Gemstone Creations Mine Design The Stone Company
Coast To Coast Rare Stones  God's Creations Mineral Miner Transgem Corp.
Collector’'s Choice Gold-N-Gems Multi-Sensory Arts V-Rock Shop

Cross Avocations Hawthorneden Nature's Window Wayne Thompson
Donald Olson & Assoc. Howard I. Schlansker North Star Minerals Williams Minerals
DJ. HI)O'UH“ Parsons ltf‘fﬂ, Inc. Pan lJl\'t‘I!’r' Jt'“lt‘lr}' Co. Willis Earth Treasures
Parsons Minerals & Fossils  Jeffrey Mining Co. Phoebe Designs World Class Gems

FIRST TIME IN THE U.S.A.!

Silver & Silver Minerals fromi

The Museum of Natural History of
Humboldt University, East Berlin

Show Information: P.O. Box 999, Evergreen, Colorado 80439

Mqryxy

Special
Exhibit!

The Mineralogical Record, volume 2 1. Julv-Asgusr, 990




Lllinows-Wisconsin

mwuneral dealers

MAKE CONTACT!

. with a great source for fine mineral
specimens from Midwestern and Worldwide
sources. We have everything from top-quality
display preces to affordable beginner specimens,
thumbnails to cabinets. Give us a call! Many of
us have lists, others are open by appointment or
attend shows where you can see our stock. You’ll
enjoy seeing our material, and we’ll enjoy
meeting another collector!

ON
\50 S’W
K\

Appleton
L ]

Cedarburg
Germantown ¢
Milwaukee

Earth Resources
F. John Barlow
P.O. Box 567

Appleton, Wisconsin 54912
(414) 739-1313

The Outcrop

Pete & Nancy Olson

P.O. Box 2171
Springfield, Illinois 62705
(217) 787-6149

Fine Minerals & Fossils

By Appt.

Reo N. Pickens
610 N. Martin Ave.

e@\ Highland Park
Deerfield
Chicago

Donald K. Olson

Gemstones ¢~ Minerals
P.O. Box 766

Springfield

Cedarburg, Wisconsin 53012
(414) 377-5844
See us at Major Shows

Mineral Miner

Henry Schmudt

177 Blackhawk Rd.

Highland Park, Illinois 60035
(708) 433-2413

Worldwide Minerals, Appt. only

Waukegan, Illinois 60085
(708) 623-2823

Precious Earth Cao.

Lance T. Hampel

P.O. Box 39

Germantown, Wisconsin 53022
(414) 255-4540, (800) 558-8558
Fine Minerals; Showroom; Free Lists

Just ¥: hour
South of Bancrofi,
in Bannockburn

BEANNOCH BURN

OTTAWA

TORONTO BELLEVILLE MONTREA|

HAWTHORNEDEN

FINE MINERAL SPECIMENS
Micromount to Cabinet Size

WANTED TO PURCHASE — OLD COLLECTIONS

Open Mid-May to September
(Otherwise By Chance or By Appointment)

Wendy & Frank Melanson

(613) 4734325

Mailing Address: R. R. #1, Eldorado, Ontario, X0K 1Y0

The Mineralogical Record. volume 21, July-August, 1990
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See us at:
Denver Sept. 12-15, 1990 Holiday Inn North
Houston Sept. 21-23, 1990  Geo. Brown Conv. Citr.

*We are interested in acquiring collections

MIRIAM & JULIUS ZWEIBEL
812 N. Ocean Blvd., Suite 204 ® Pompano Beach, FL. 33062 ® (305) 7819860

ARGENTUM AUCTIONS & APPRAISERS

Presents a

Mineral Auction

Saturday, September 22, 1990
at the

Harvard University Geological Lecture Hall
I 24 Oxford Street, Cambridge, Massachusetts

Preview: 9:00 a.m. - 11:00 p.m.
Auction: 12:30 - 6:30 p.m.

ANNOUNCEMENT

Harvard
| . -+ DISPERSAL
Mineralogical Museum , — == OF THE COLLECTION OF
will release approximately 250 specimens from their f;'—

famed New England Mineral Collection. JOhn II i mg
Proceeds will be used to benefit the Museum's Legro

Mineral Purchases Fund.
Beryls, tourmalines, chalcocites, and purple apatites
are among the many fine offerings. Don’t miss this
once-in-a-lifetime opportunity!

(1841-1924)
Rochester, New Hamp.

Please Write for Lists

Lawrence H. Conklin
2 West 46th Street
New York, NY 10036

H-.. (212) 382-0304
"&.-_ ., it e -"-

| lilustrated catalogue will be
available July 1, 1990 ($5.00)

for more information contact:

Phil Scalisi
| 23 Hazel Court, Braintree, MA 02184

Argentum Auctions & Appraisers. P.O. Box 2670, Quincy, MA 02169

—
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CALL FOR PAPERS

The twelfth Mineralogical Symposium sponsored jointly by
Friends of Mineralogy, the Tucson Gem and Mineral Society,
and the Mineralogical Society of America will be held in
Tucson, Arizona, on Saturday, February 16, 1991. The topic
of the symposium will be “Azurite and Other Copper Car-
bonates,” which includes descriptive mineralogy, associations
or paragenesis, classic localities, etc. An audience of knowl-
edgeable amateurs as well as professional geologists and min-
eralogists is expected.

If you feel you would like to present a paper, please call
or write immediately to Dr. Karen Wenrich, Chairman (USGS,
Mail Stop 905, Federal Center, Denver, CO 80225; Tele-
phone: 303-236-1563), with your topic, a few sentences de-
scribing the paper, your address and phone number at which
you may be contacted. Presentations will be 15 or 20 minutes
in length followed by a period for questions. Upon acceptance
of topics all authors will be required to submit a 200-300
word abstract by September 30, 1990, which will be published
in the January—February issue of the Mineralogical Record.

Archibald
Bruce

Will You Help Me to Preserve

MINERAL HISTORY?

—p——gp——

I am interested in purchasing the fol-
lowing:

* Engravings and original photographs
of early mineralogists * Old mineralogies
inscribed by the authors * Any miner-
alogically oriented manuscript material,
notes, etc., and especially letters to or
from George Chilton, Col. George
Gibbs, Robert Gilmor Jr., Samuel L.
Mitchill, Benjamin Silliman Sr., David
Hosack, and anything relating to Archi-
bald Bruce * Mineral specimens with old
labels, especially those of Hugh A. Ford.

Lawrence H. Conklin
2 West 46th Street
New York, New York 10036
212-382-0304

LYON MINERAL & GEM SHOW
November 9-10-11, 1990

15" ANNUAL

‘“Espace Tete D’or”

The Best Show in France
The Best Dealers

The Best Quality
The Best Programs

R

A total of more than $2000 in prizes
“Lyon D'or

Grea

17

o

Two
Best-of-Species Competitions:
Topaz * Barite
" “Lyon D’argent” “Lyon de Bronze”
t food and a Saturday Night Party!

M’ Laverriere
rue du Mail, 69004 Lyon, France
Tel: 78-28-86-06

Colorado Gem and Mineral Co.
Introducing a New Colored Stone

The Lowell €ffect in Amethyst

hsploy adularescence

— J."'|r

rce. Hoare o

mnmo«.mgofu-wm

3 T

L MU

ctites and rare formoabions, Mon

w w3 reerd |

\J exampies of Dauphine twin low quartz methyst
nd crystal groups. These are outstanding museum

Juality specimens never before offered ror sale i Quartz

collector showu

mhﬂM&meﬂuU&ﬂshﬂm
$10/1b FOB Tempe, (for 50 Ibs anc

Price Listings on request.

faceted Stones, especially Tourmaline ond
Amethyst, Brazillion, Pakistani and Bolivian
mineral specimens.

Contact

CGM. Co.

l MK ”FJ-:I wall '|\_ FO SOECIHMEENTS M TN .1I'|.I SOIMTE WK .T '.. V&,

Aurora Amethyst

AN 15 e Ou I_
Wl Deautihul

u purchose of 5 e best guahity

NSOIOUING e Neuiy

| - i e ¥ I & k - .
well effect o QUOrtZ/ ametnyst. MIsO avanaoile ar

o ood one o s

l.lhoﬁllhtbﬂt

Jack Lowell
Box 4924

(602) 966-6626
Tempe, Arizona 85281
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MONTEREGIAN MINERALS
MICROMINERALS AND RARE SPECIES

Specializing in Mt. St-Hilaire and
other Canadian localities. List available.

P.O. Box 2096, Dorval, Quebec
H9S 3K7 CANADA

DINVIR
GIM & MINERAL SHOW

r

oeptember 14-16, 1990

WILLIS' EARTH TREASURES

Fine Mineral Specimens
Wholesale & Retail
Rock Trimmers & Hardwood
Thumbnail Cabinets

Merchandise Mart
Send want list or by appointment 51 [ 5 > 1.8 & Ixit N5
oo on want ot or by Sopoitment 45] L 58th Ave, -5 & Exit 215
201-859-0643

Retail and Wholesale
Museum & Competitive Exhibils
lectures & so much morel

Rare Species?
Common
Minerals?

PO. Box 621444 - littieton, CO 80162

\.

g

Edson & Laercio Endrigo

* fine mineral specimens
from Brazil

* Wholesale & Retail
* Call or write for information
RUA CAPOTE VALENTE, 513

AP. 133 CEP 05409 PINHEIROS
SAO PAULO-SP, BRAZIL

Olur customers say: "Quality material,
accurate labels, excellent wrapping.”
Find out why! $1 brings 20 pages of
listings. $2 puts you on our mailing list
for a year

NMimerals Ulnlimited
P.O. BOX 877-MR
RIDGECREST, CALIF. 93555

The Mineralogical Record, volume 21, Julv-August, 990

Tel: (011) 64-5317
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Mineral & Fossil Show

Feb. 8-16, 1991 . Tucson
BEST WESTERN EXECUTIVE INN

333 West Drachman
FREE shuttle to other shows Show Hours: 10am - 10 pm daily

130 of the World’s Finest Mineral & Fossil Dealers!

Show
Iinformation
P.O. Box 2433
Evergreen

CO 80439




Romanian Stibnite —16.5 cm —now in the Carnegie collection, Pittsburgh

Specializing in Old Classics
and Fine Display-Quality Specimens

% CASH PAID FOR MINERAL COLLECTIONS

; 1.
Western Mg Inerals

GENE & JACKIE SCHLEPP « P.O. BOX 43603 « TUCSON, ARIZONA 85733
* NO LISTS -
CALL COLLECT: (602) 325-4534




Cureton Mineral Company

WE’'LL BE IN DENVER at the Colorado Mineral and Fossil
Show! Please stop by and see us in Room 216 of the Holiday
Inn-Denver North from 12 to 15 September 1990. We will
bring a good selection of old Colorado minerals as well as

our rare species, meteorites, and old classics. We’ll look
forward to seeing you then.

Also, please be sure to visit us at the NEW location in Tucson
in 1991. We will be at the Arizona Mineral and Fossil Show
at the EXECUTIVE INN, Room 120 (at the corner of Main

& Drachman). We will be set up there from 6 through 15
February!

Forrest & Barbara Cureton
PO. BOX 5761, TUCSON, ARIZONA 85703+« TELEPHONE 602-7243-7239

The

DEEP CLEANING GUN

The gun, due to its high pressure spray, is particularly
useful in cleaning mineral specimens, fossils, carv-
ings etc. with the use of tap water only. The tank may
also be filled with acid solution, cleansing solutions
or other liquids. With the gun at maximum perform-
ance, at a distance of 50 cm, it is possible to obtain
optimal cleaning; by moving the spray close to the
object, the effect will be deep cleaning and will even
remove oxidation, incrustations and coatings.

V/2V/4

FINE MINERAL SPECIMENS — WHOLESALE
AND RETAIL — RUBY, ZOIZITE AND OTHER
MINERALS FROM TANZANIA

Via Guido d’Arezzo, 11

20145 Milano, ITALY

Phone: + 39-2-435000
Fax: +39-392-4694517
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MINERALIGHT LAMPS

and
Fluorescent Minerals
add value to your collection

You may be surprised to find hidden values, rare col-
ors, unknown minerals all in your own specimen col-
lection!

Mineralight lamps discover fluorescence, provide
sheer delight, and greater value. Look again at your
collection with the invisible rays of a Mineralight
lamp. New discoveries are reported continuously! So
many fluorescent colors of red, orange, green, blue.
Wake up to Mineralight!

For a Mineralight Lamp and mineral catalog:

UVP. Inc.

Ultra Violet Products
Mineral Department
P.O. Box 1501 Dept. K-25
San Gabriel, CA 91778
800-452-6788 Ext. 298

G. Carlo

*Visit our new

Showroom!
Thousands of
Specimens on Display!

NAWRENCE H. CONKLIN

showroom.
2 West 46th Street
New York, New York 10036
Tel: (212) 382-0304

HOURS: TUES-FRI 9:30-4:30
SAT 10-2, except July & August

OTHER TIMES BY APPOINTMENT

]«“z'omm;zfz'

mineralogist

Apatite Carrara
19/20 Via Pie di Marmo
Rome, Italy

Located between Piazza
Venezia and the Pantheon

e —— ety ———— s

Mon. 5-8 pm; Thurs. & Fri.,
11-1 pm, 5-8 pm; Sat. 11-1 pm
e e e i . e —— e

1605 HILLCREST
GRAND HAVEN, MI. 49417

WORLD-WIDE MINERALS Short Hills, N. J. 07078

PSEUDOMORPHS
LIST

¢ Grreat Glassicn,
Phone: 06-6786067 Afahon & Pakistani

lists issued. —

#Box 51

(201)467-n212

e

TOFAZ-M'IN%?JLT EXPLORATION “iﬁ i (‘B h 0 h h

H--
Pramatite ﬂ'mrrnln.{ :

Spruce Pine, NC
San Francisco, CA
Springfield, MA
New Carroliton, MD
(EFMLS Show)
*Aug. 11-12 Hawthorn, CA
Aug. 18-19 Cleveland Heights, OH
Aug. 25-26 Mt. Sunape, NH
Sept. 89  Danbury, CT (tentative)
*Sept. 89  Richmond, CA
Sept. 14-16 Denver, CO (Main Show)
Sept. 21-23 Houston, TX

*Indicates
Calitornia
Division

5th & Toushnut, Box 157, Tombsione . Tirizona 85638
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F SHOW SCHEDULE

Denver, CO Holiday Inn
Sept. 12-16
Winston-Salem, NC
Sept. 14-16
Houston, TX Sept. 28-30
Detroit, Ml Oct. 10-14
\ Tulsa, OK Oct. 27-28

INTERNATIONAL
MINERAL EXCHANGE

---—-.-——-——-

Buying Quality Specimens & Collections
Sales by Appointment & Selected Shows

GERALD AND JEANNINE CLARK

P.O. Box 11090, Costa Mesa, CA 92627
Tel: (714) 540-0810

NEW ACQUISITIONS

White Phantom Quartz,
Saline Co., Arkansas
Brilliant, crisp.
aesthetic.

/

Donald K Olson (2%

and associates

Don Olson ¢ Gloria Olson

Quality crystal specimens, thumbnail
to cabinet size, worldwide locations,
highly diversified stock.

We specialize in African Minerals.

\ P.O. BOX 766, CEDARBURG, WISC. 53012

— —
—

— —

hrl!ﬂ'.ll-l (LT

$230 postpaid
$30 foreign/

.

HEX

PALY

the back issues while all are still available’

Nile

IP vou collect or study mining artifacts. antiques and memorabilia yvou should be subscribing 1o the
Mining Artifact Collector Regular features deal with carbide lamps. miners candlesticks safety lamps
oil-wick lamps. blasting paraphenalia ~1ocks and paper collectibles. and miscellaneous subjects such as
— mine bell signal signs. scales. museum sports. and much more You |l make new connections with other
collectors and dealers that are sure 1o help vou in building your collection Subscribe today. and order

0 The Mining Artifact Collector

Ted Bobrink Treasurer. 12851 Kendall Way. Redlands. CA 92373 » Tel 714-794-5518

hrl.ll- -ll—-n
824 posit paid

534 foreign

30

FTRSILE

Fine Australian &
Overseas Specimens -

Micro to Museum S5izes
Rare Australian Species

Robert Sielecki

exploration gmmgrsrv See you in

;

Janine Rea Iaen?eh
mine geologist FI:.'..I'l'lc!C
42 Hex St., Tottenham ans

Melbourne, Victoria 3012 Tucson

Australia (phone (03)314-9612 | 1990-91

A SLVERHORN

® MICHAEL J. RIDDING

gaym and Sellors

of fine gem oryslals
MWW

1155 Coast Village Road
Santa Barbara, California 93108
Tel: (805) 969-0442

d

e SRR

— O | ] 0L )

Jysons’

fine mineral specimens

Rod & Helen Tyson
10549 133rd Street |
Edmonton, Alberta
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EMPEROR QUALITY GEMS

THE INTERNATIONAL HANDBOOK FINE MINERALS MIDWESTERN 100% AUS LIAN OPALS

Mined, Valued, Sold Direct, Black, Crystal,
GEmuAn "::';w*'i' INTEANATIONAL % FREE CATALOG itsa . White & I"ﬁ’ :am ?g‘:-*-ﬁff:f” & Cut.
FRENCH HINES H 3 1 | =1 § J '
saney | “suven _HANDBOOK collectors item in itself. Information, ki

JAPANESE | SWEDISH pictures and humor. Call or write. At Phone Australia (08)265-5471 or (08)264-0062
NORWEGIAN | PORTUGESE 4 i - -
\ * SHOWS Box 6, Giddings Ave., Tea Tree Gully, 5091 S. Australia
GARNET BOOKS Springfield, MA Aug 10-11-12 AL
PO. BOX 204 ’
HAGAMAN, NEW YORK Denver, CO Sept 12-15

f / .
- Tucson. AZ Feb 1991 [ NATURE’S WINDOW
L — ' (- 7 vempets | PRECIOUS EARTH CO. § | oot \ Baanedle:

e g NG pedia of Minerals
DEALEA INOANRIES WELCOME e x Hm':m:im ”'ﬂ (2nd edition) $90 postpaid
A Multi-Lingual Reference Directory For Mineral Collectors Toll Free 1-800-558-8558 . Bovk . =%/ (prepaid)

Covering Mineral Names...General Classifications.. P.O. Box 39, Germantown, W1 53022

15........ In 12 Languages SHOW DEALERS ® RON & EMILIE KENDIG
I SRS RS SHOWROOM st 11551 McCormick Dr. Germantown \ P.O. BOX 6049. WYOMISSING. PA 19610

SIERRA GONTACT

MINERALS

Fine muineral specimens from worldwide locations
Thumbnails 1o Large Museum Pieces

Zuber Hydraulic Rock Splitters 386 Navahopi Road * Sedona, Arizona 86336 U.5.A.

(:HE?:::; l&T,]Etd | DE’&?{%EA_EQETH Tsumeb Dioptase collection, Calif. Tourmaline

solle s Wantec S.EEE.,.‘ %5195 Crystals and Cut Stones * Rare
. - yks * Maps * Paintings

STEVE ROSE « HARVEY GORDON Books P &

1002 S. WELLS AVE.. RENO, NEVADA 89502 OUR 41st YEAR VISIT SEDONA « 602-282-5433
TEL: 702-329-8765 (O): 702-329-4866 (H)

MAJOR — Schooler’s

COLLECTION
For Sale

A private collection of fine, showy min-

Swiss Museum offers free sales list. Quallty SpECimenS
eral and gemstone specimens, gathered

Swiss Meteorite Lab.
worldwide for thirty years. Mostly crys- : for the COlleCtor
tals, many museum calibre. $350,000.00 Museum Bally-Prior

Entirety only. No selection. Send $5.00 Rauchensteinstr. 12 At Shows & By Appointment

for list or $25.00 for list with represent- CH-5000 Aarau

R s = NS, ites! P.O. BOX 1032, BLUE SPRINGS, MO 64015
Catskill, New York 12414 U.S.A. We also buy meteorites! |

(816) 931-1576

Meteorites? Minerals & Fossils

—
WHOLE EARTH MINERALS wagaa‘ r. cx@

rP.O.BOX 50008
RENO, NEVADA B9513

This is that blue stuff “you don’t see” that everyone uses to
mount their specimens. Temporary to permanent, it holds both
ways. Doesn't stain, dry up, or sag in show cases.

C I Over 750 Mineral Listings
eloe — Send three stamps for complete catalog —

International DAVID SHANNON MINERALS

- 6649 E. RUSTIC DR., MESA. AZ 85205 (602) 985-0557
Philip Clarke COME SEE OUR DISPLAY ROOM & TALK “ROCKS"”

4660, Evije, Norway (Tel: 43-30664)
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SCHNEIDER'S

rocks & minerals
13021 Poway Road
Poway, Callifomnia 92064
619-748-3719

California tourmaline,
spessartine, morganite &
minerals from
worldwide localities
1 B ]

BY APPOINTMENT ONLY
OR SEE US AT THE SHOWS

BOOKS

USED, RARE AND
OUT-OF-PRINT BOOKS
Prospecting Localities, Minerals,
Gems, Fossils, Geology, Mining,
Archeology, Meteorites. Send $2
for catalogue of over 1000 items.

The Hannum Company

P.O. Bax 1505
Ardmore, OK 73402
(405) 223-4826

: A
S 2

Ga"ers of Gems

Fine gems & minerals
"

6001 N. Federal Hwy.
Boca Raton, Florida 33487
Tel: (407) 241-9933

# SEND SASE FOR LIST %

OLD & RARE BOOKS

Mineralogy * Gemology
Geology * Mining
Bought & Sold
Latest Catalog $2

Frederick Blake

* Bookseller *

12 Hempstead Ave., Rockville Centre,
NY 11570 = Tel: (516) 678-4810

Books

Old & Rare
Bought & Sold

Send $2.00 each for:
Catalogs #1 & #2

Send $5.00 for
Catalog #3

i;‘l (il

PaulA.owe of Truro

The Mineralogical Record, volume 21, Julv-August, |990

j eoliles J. ndva

Specializing in GREEN APOPHYLLITE, MESOLITE
sprays and sunbursts, NATROLITE in vugs, CALCITE
varieties, CAVANSITE, STILBITE bow ties, OKENITE
geodes, PREHNITE stalactites, colorful QYROLITE
balls, HEULANDITE, SCOLECITE, MORDENITE,
THOMSONITE, EPISTILBITE, AMETHYST, QUARTZ
RUBY in matrix.

Rarities: POWELLITE, YUQAWARALITE, QOOSE-
CREENITE, ILVAITE, LEVYNE.

Zeolites India « D-311 Manju Mahal,
35 Margis Dutt Rd., Bandra (West)
BOMBAY 400 050. Tel: 532284, 547422
FAX: 287-1441 Attn. MTNLO10

OUT—-0OF
PRINT

BOOK

Send $2.00 for latest catalog
listing 100's on minerals, mining.
geology, fossils, gems

Tel.: 619-488-6904

PERI LITHON BOOKS
P.O. Box 9996

5372 Van Nuys Court

San Diego, Calif. 92109

flﬂ'dh!g #i

Scientific Instruments - 18th and 19th century
mathematical, philosophical and optiwcal
instruments of all kinds - mcluding microscopes,
telescopes, globes and orveries, dials,
compasses, surveying, navigating, drawmg,
calculating and laboratory apparatus

Scientific
Instruments

BOB & VERA TURNER
Tafural neclior
WHOLESALE .can MINERALS

®

BY APPOINTMENT ONLY
520 MARTHMONT WAY
EL PASO, TEXAS 79912

(915) 581-1926




ALAIN CARION

Doctect on Soionces - Facwltd de DPavie

RARE SPECIES ® MUSEUM PIECES ® TN'S
METEORITES ® OLD SPECIMENS e NO LISTS
92 rue St. Louis en Llle
75004 PARIS, FRANCE
TEL: 33(1) 43260116

__Riverside, CA 92509 (714-685-5818)

CRESTMORE / JENSEN
QUARRY MINERALS

75 Species, Crestmore Quarry
25 Species, Jensen Quarry
Sent $1 for catalog to:

Juru:a Mtns. Cultural Center
7621 Grarnite Hill Drive

FREE CATALOG

ALTHOR

rag - FAX (203) Te2-318

PRODUCTS

josep barba
wholesaler of minerals and fossils
specialized in Spain and Morocco

loreto, 8 - 08029 barcelona - spain
tel. (93) 23033 81
telex 99352 - TXSU-E fax 3-3259134

FIE (TUERALS
fll]
GEMSTONES

Direct from Brazil

OCEANSIDE GEIT IMPORTS, NG

P.O. Box 222
Oceanside, N.Y. 11572

Phone (516) 678-3473
Hours by Appointment

MINERAL COLLECTING VIDECS

Al sl FAMOUS CANADIWAN meneral localities on Video (VHS

NTSC ONLY) BANCROST AREA. 11 incatiors. 35 minules In

s York Hver Dive conundum Quadewiie. Silver Crater Beta

fite — 530 EASTERN TOWNSHIPS OF QUEBEC. 7 locations, 30

mans. Jefirey King Begver mines hessonde o Orlord mane

i'mf ?rnﬂ: #ic — 535 MONT ST-HILAIRE. FRANCON DUAR-

WIES., 3 locations, 40 mins, MSH Mineral Coliection trom Royal

v Ont Mussum—353050 Add 56 (Conadian orders) §7 (US

JLR W E WV ydes) EACH TAPE ;m-n?a handiing MONEY ORDERS OR
CERTIFIED CHEQUES OMLY. payable o Bruce Camgted

BRUCE CAMPBELL. 198 CLONMORE DR, SCARBORD, ONT CAMADA MTN 171

of Asia . . . this summer’s mineral buying trip is over. After so

many trips overseas we return with only the new and unusual,
or the rare and unique. See our fresh stock:

Springfield, MA Aug. 10-12
New Carrollton, MD
Aug. 10-12

Mountain Minerals International

P.O. Box 302 @ Louisville, Colorado 80027-0302
Tel./FAX: (303) 665-0672

\l - -
ca to the sweltering monsoons

Cleveland, OH Aug. 24-26
St. Louis, MO Sept. 7-9
Denver, CO Sept. 14-16

id

R P.O. Box 278-MR, Anacortes, WA 98221

MINERALS &
METEORITES - TEKTITES

. . . For collections & research, micro to
cabinet size —List on request
Meteorites Wanted — Buy/Exchange

David New

Q.

@

(206) 293-2255

390

Parag Gems

Your best source for fine
Indian Zeolite Minerals,
Gemstones £ Beads
Sunder Magar, SV. Rd , Malad
BOMEAY-64, INDIA
Tel 672-6874

fine & classic worldwide minerals |
Pakistan ® Eastern Europe
North & South Africa
®

Francois LIETARD
Au Bois, 42520 ROISEY, France
Tel. (33) 7487-4925

Tucson Show 1991 at
Executive Inn 244

\

David & Celia Lare

]effrey Mining Co.

Specializing in Fine Mineral Specimens Wholesale & Retail
Route 1, Box C20A1 @ Saulsbury, TN 38067
(901) 376-1149
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Bk fo the Codlbotin

Goldschmidt’s World Mineral Locality Index

A cross-index by locality for all 23,606 crystal drawings in Goldschmidt’s famous
Atlas der Kristallformen (1913-1923). 8'2> x 11 inches, 44 pages. $11

Minerals of Cornwall & Devon
by Peter Embrey & R. F. Symes (1987), hardcover,
154 pages, 9 X 11 inches, 116 color illustrations.

$32 pages.

1909).

Mineralogical Record (14-Year Index)

by the Friends of Mineralogy (1985), comprehensive
index for the years 1970-1983.

Glossary of Mineral Species
by Michael Fleischer (1987), including Supplement

bringing the work up to date as of January 1, 1989; 234

$17

Gem & Crystal Treasures The Mineral Collector
by Peter Bancroft (1984), hardcover, 488 pages, 9'/2 Complete 15-volume reprint of the extremely rare turn-
X 11 inches, 320 color illustrations. $65 of-the-century magazine for mineral collectors (1894-

$360

Mineral Museums of Europe
by Ulrich Burchard & Rainer Bode (1986), hardcover,
closeout sale price! $3 269 pages, 8'/2 x 11 inches, 100 color photos. $52

All Prices Dealer
are Inquiries
Postpaid Invited

Foreign Order From: Circulation Manager Supplies
Orders Add Mineralogical Record .
$1 per vol P.O. Box 35565 ! ianiand

' Tucson, Arizona 85740 ]

Mineralogical Record Inc.
Board of Directors
Ronaild E. Bentley (Pres.)
6 Claremont St.
Enfield, CT 06082
Abraham Rosenzweig
(Vice Pres.)
P.O. Box 16187
Temple Terrace, FL 33617
Patricia A. Carlon (Secr.)
1110 E. Emerson
Bloomington, IL 61701
Thomas M. Gressman (Treas.)
W330-N5570 Linden Cir. E.
Nashotah, W1 53058
Anthony R. Kampf
Mineral. Section,
Natural History Museum
900 Exposition Bivd.
Los Angeles, CA 90007
Mary Lynn Micheila
7413 N. Mowry Place
Tucson, AZ 85741
George W. Robinson
Mineral Sciences Div., NMC
1926 Merivale Rd.
Ottawa, Ontario K1A OM8
Marshall Sussman
618 Hartrey
Evanston, IL 60202
Terry C. Wallace
Dept. of Geosciences
Univ. of Arizona
Tucson, AZ BST21
Wendell E. Wilson
4631 Paseo Tubutama
Tucson, AZ B5715

Volunteer Coordinators
Eastern U.S.
Charles & Marcelle Weber
1172 West Lake Ave.
Guilford, CT 06437

Advertising Information Foreign Payments
All advertising in the Remittance may be made in local
Mineralogical Record must be currency, at prevalling exchange
paid in advance of the closing rates, without surcharge, lo the
,m' VD T eaer W Arab Countries

2 Abdulla Mohammed Al-Khulaifi
Closing dates: P.O. Box 3454
Jan-Feb. issue ........Oct 15 13035 Safat, Kuwait
March-April issue . . . .. Dec. 15
May-June issue ....... Feb. 15 Australia
July-Aug. issue . ...... April 15 Plers Foa .
Sept.-Oct. issue . ... ... June 15 Kovac's Gems & Minerals
Nov.-Dec. issue ....... Aug. 15 291-293 Wattletree Rd.
East Malvern, Victoria 3145
An additional 20 days past the
closing date are allowed in which Belgium
advertisers may make changes Paul Van Hee
(excluding size changes) in ads Manale: 43
already paid for. B-2120 Schoten

Design Canada

Wendell E. Wilson Mrs. J. W. Peat
36 Deepwood Crescent

Graphic Production Don Mills, Ontario M3C 1N8

Capitol Communications
Crofton, MD Great Britain
Mrs. Pat Chambers

Printing C.I. International
Waverly Press, Easton, MD 37 Stanley Road

Color Separations Stevanage, Herts. SG2 OEF
Hollis Phototechnics Italy

Tucson, AZ Renato & Adriana Pagano

Circulation P.O. Box 37
P.O. Box 35565 I-20092 Cinisello Balsamo MI
Tucson, AZ 85740 Japan
602-297-6709 Tsukasa Kikuch

advertising P.O. Box 18, Hongo
4631 Paseo Tubutama Tokyo 113-91
Tucson, AZ 85715
602-299-5274

Netherlands
W. J. R Kwak
Kabeljauwallee 23
6865 BL Doorwerth (Gid)

Scandinavia
Claus Hedegaard

Storgade 71
DK-8882 Faarvang, Denmark

South Africa

Horst Windisch

30 Van Wouw Street
Groenkloof, Pretoria

Spein & Portugal

Bailey Minerals
Paseo de la Castellana, 171
28046 Madrid, Spain

West Germany
Christian Weise Verlag
Oberanger 6
D-8000 Manchen 2

Affiliated with the Friends of
Minerslngy, an independent,
non-profit organization devoted to
furthering amateur and profes-
sional interests in mineralogy. For
membership information contact
Dr. Russell Boggs, 19 Third
Street, Chaney, WA 99008

are those of the authors and do

not necessarily reflect those of
the Mineralogical Record Inc., its
editorial staff or directors
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Searching the world . . .

. . to bring you the finest in mineral specimens at competitive prices

Fine Dusplay-quality Spectmens and Rare Species:
Send for our bimi mthl}' muneral lists of thumbnail, mimature, and cabinet speaimens. First qu.llit}.' mineral
xpt:a.‘inwn.'-'. for collect.on and diﬁpl.ij.', piu.k rare species for systematic collection, reference, and research.
Send large SASE for lists. Non-USA, send two International Reply Coupons.

Micromount and Specimen Boxes of All Kinds:

Boxes: A separate listing is available detailing prices and sizes of micromount. Perky Boxes, plastic magnifier
boxes, white cotton-lined specimen boxes, display stands, etc. Send large SASE for hists. Non-USA, send
two International Reply Coupons.

Macroscopes and Optical Goods:

Send for our separate price list with information covering stereo microscopes and accessories for gem and
mineral use. Send large SASE for lists. Non-USA, send two International Reply Coupons.

Back Issues of the Mineralogical Record.:

Ask for our listing of out-of-print issues currently in stock.

Mineralogical Research Co.

Eugene & Sharon Cisneros
15840 E. Alta Vista Way, San Jose, Califormia 95127
Tel: 408-923-6800
Look for our booth at major Western U.S. Shows
A Division of the Nazca Corporation

Advertisers Index

Althor Products . . ’ : international Mineral Exchange Olson, Donald D. ..
Argentum Auctions Jaeger Ossola, Emesio & Jeannine
Anzona Dealers Jeffrey Mining Company Pala Properties

Ausrox - Jendon Minerals Parag Gems

Bally-Prior Museum : : Jurupa Mtns. Cultural Center . Peri Lithon Books

Barba, Josep Kovac's Planet-3

Blake, Frederick Kristalie Precious Earth

California Dealers . b o Lowe, Paul . Rocksmiths

Carion, Alain Ld-on Show : Schneider’'s Rocks & Minerals
1]

Carousel Gems & Minerals neral Kingdom Schooler's Minerals & Fossils
C. I. international Mineralogical Record Shannon, David

Colorado Dealers i Advertising Information Sierra Contact Minerals
Colorado Gem & Mineral Co Back Issues Silvarhorn

Conklin, Lawrence Book Sales . Topaz-Mineral Exploration
Cureton Mineral Company ; : Subscription Information Tyson's Minerals

Denver Show . . . ‘ Mineralogical Research Co UK. Journal of Mines and Minerals
Emperor Quality Gems v R B i Minerals Unlimited 5 UVP Inc

Fallbrook Dealers Minernve Valadares Minerals
Ferri, Alfredo . . . ; i ; Mining Artitact Collector Wentling, Jerry
Fioravanti, Gian-Cario . Montaregian Minerals Western Minerals
FM-TGMS-MSA Symposium . . . . iy Moose Video Productions G0 Whole Earth Minerais
Gallery of Gems . Mountain Minerals Int Willis Earth Treasures
Gamnet Books .t Munich Show Wright's Rock Shop
Gemmary Books i . Matural Connection Zeolites India

Hannum Company : : ) o . Nature's Window Zinn Shows—Denver
Hawthorneden . New, David Zinn Shows — Springfield
Alexander Hoizel . . : Obodda, Herbert Zinn Shows — Tucson
inois-Wisconsin Dealers Oceanside Gem Imports
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M n . ll
EUROPE’'S MINERAL - GEM - FOSSIL TOP SHOW

»The meeting place«

Tonas Ha
NBIMYATOM KBaplie.

Myp3uska, ¥Ypain.
BricoTa
obpa3ua 9 cm.

MY3ER
AE. PEPCMAHA

November 16-18, 199

INFORMATION: MINERALIENTAGE MUNCHEN
w 089/613 47 11 - FAX 089/613 54 00 - D-8024 Oberhaching




Impornters-Exporters of
\, colored gemstones & fine
minerals ® Member AGTA

Photo by
Harold and Erica
Van Pelt, Los Angeles '

1989 ?’ | "
1 £C
912 So. Live Oak Park Road e Fallbr Iﬁahfornra 92028 Q(S1 9)7

TABLE: Pala se® TLX- 69541930 F X

\ ’? - I \1‘,' 1!

i ® U.S. WATS 1-(800)-854-1598
Mps-5827
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