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INTRODUCTION

Nepheline and sodalite sycnites in British Columbia can be di-
vided into two main categories. The first comprises pre-orogenic,
generatly peratkaline agpaitic (agpaitic rocks have Na + K Al ratio
of >1:1, in miaskitic rocks Na + K:Al<1:1) syenites and/or
nephelinites which may or may not be associated with carbonatites.
Svenites of the Perry Fiver (McMillan and Moore, 1974) and the
Mount Copeland areas (Curric, 1975a; 1976) arc of this type. The
second group consists cf miaskitic syenites which are generally post
orogenic and not commonly associated with carbonatites. Miaskitic
syenites are described by Currie (1976) as ‘'normal’ alkaline rocks.
The syenites at Kruger Mountain, Copper Mountain. and Galore
Creck (see Currie, 1975) are in this class. This study deals with the
agpaitic types as part of a project assessing the industrial mineral
potential of carbonatites and related rocks throughout the province.

GEOLOGICAL SETTING

A northwest-trending belt, approximately 150 kilometres wide
and encompassing the Rocky Mountain Trench, contains all known
occurrences of peralkaline syenites in British Columbia (Fig. 39-1}.
Within this belt, carbonatites and diatreme breccias of possible
kimberlitic affinity are also found (Pell, 1985; Pell, this volume;
Hoy and Pell, this volume).

Many of the syenite gneisses occur west of the trench and are
contained in high-grade multi-deformed metasedimentary rocks. In
the Monashee Complex, north of Revelstoke, syenites occur at
Mount Copeland (Fylzs, 1970; Currie, 1975a) and in the Perry
River arca {(McMillan, 1970; McMillan and Moore, 1974; Hoy and
Pell, 1986). In both thzse areas the syenites occur within a pelitic
and calesilicate, paragneiss succession, the autochthonous mantling
gneisses of the Frenchrnans Cap dome. The age of this succession is
not strictly known; however z U/Pb date of 773 Mu (Okutitch et al.,
1981) was obtaincd from the syenite gncisses at Mount Copeland.
At Perry River syenitss occur both with and without associated
carbonatites. The syenite gneisses at Mount Copeland have no
recognized associated carbonatites.

In the Northern Morashee Mountains alkalic rocks intrude meta-
sedimentary rocks of the Hadrynian Horsethicf Creek Group, mar-
ginal to the Shuswap Metamorphic Complex.

Northeast of Blue River, near Paradise Lake, nepheline syenite
gneisses are associated with carbonatites (Petl, 1985) which have
been dated at 325 Ma (U/Pb zircon date, Parrish and White, personal
comnmunication). On Trident Mountain, southeast of Mica Creek,
very similar nepheline and sodalite syenites crop out but significant
carbonatitcs have not een found.

Fast of the Rocky Mountain Trench there are three main areas in
which nepheline syeni:es are found: the Ice River Complex, south-
east of Golden (Curric, 1975b): the Kinbasket Lake/Sullivan River
area, east of Trident Mountain (Fyles, 1959: Currie. 1976}, and on
Beuarpaw Ridge, east of Prince George (Pell, 1983 Taylor and Stott,

1980). In these arcas the syenites are hosted in Cambrian to Siluriar
sedimentary rocks which have been weakly to moderately meta-
morphosed and deformed. The only age dates available for thase
racks are from the fce River Complex. K/Ar dates range from 220 tc
390 Ma, while whole rock Rb/Sr dates range from 220 to 280 M
(see Currie 1975b). Currie (1975b) favours an age of approximately
245 Ma. Recently, a U/Pb zircen date of 380 Ma (Parrish, persona
communication) was obtained. This latter date most likely rerre
sents the truc age of the Iee River Complex.

A minor amount of carbonatite is present in the kce River Com-
plex. The sodalite syenite on Bzarpaw Ridge is not associatec with
carbonatite. Syenites in the Sullivan River area have been po:rly
documented and the presence of carbonatites has not, as yet, twer
verified. Fyles (1959) reports ““Geiger counter field tests (of the
syenites) gave counts only as high as twice the normal backgrcunc
count, Highest counts were obzained from altered limestones 1ca-
the syenite . . .”". The possibility exists that the *altered limestores
could in fact be carbonatites.

GEOLOGY AND PETROLOCGY OF THE
SYENITIC ROCKS

The syenitic gneisses in the Mount Copeland (Fyles, 1970; (ur
rie, 1975a), Perry River (McMillan. 1970; McMillan and Moore.
1974), and Ice River (Currie, 1973b) arcas have been described in
detail and need not be reviewed here The first two arcas have been
sampled for zircon extraction, additional geochemistry, and detziled
petrography (scanning electron microscopy) but results are no ye:
available. Fieldwork was concentrated in the Trident Mountain area
{1985 field season} and at Paradise [.ake and Bearpaw Ridge 11984
field season).

TRIDENT MOUNTAIN (82M/16)

Nephelinc sycnites were first recognized in the Trident Mountair.
area by Wheeler (1965) and subscquently mapped by Percin:
(1982), A few days were spent sampling and remapping thase
syenitic gneisses during the field sexson. The area is very rug;ed.
the syenites are exposed on cliffs at 2 200 to 3 000 metres elevation
adjacent to large iceficlds.

The syenite gneisses at Trident Mountain (Fig. 39-2) arc whi e to
grey weathering, medium grained and composed of pink and white:
feldspars (orthoclase and plagioclase), nepheline and biotite 'aith
locally abundant amphibole, wodalite, sphene. ilmenite, apatite,
and zircon (crystals up to 1.5 centimetres in size). Very cocrse-
grained pegmatitic segregations are sporadically developed. They
are concordant with hosting psammitic and kyanite-bearing pelitic:
schists of the Hadrynian Horsetnief Creek Group and are exposed in
the core of an early isoclinal antiform which is refolded by ate-
upright to overturned structures (Perkins, 1982). The syenites have:
compositional layering and a foliation paraliel to the margins o the
body and also parallel to the axial plane of the antiform and the
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Figure 39-1. Distribution of nepheline syenites and related rocks in British Columbia.
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Figure 39-2. Geology of the Trident Mountain area, Selkirk Mountains, British Columbia (modified from Perking, 19833,
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bedding in the metasedimentary rocks. The laycring (Plate 39-1) is
defined by leucocratic (biotite approximately 10 per cent) and
melanocratic (biotite aporoximately 40 per cent) phases with occa-
sional calcareous layers (sovite sweats 7). Mafic gneisses rich in
amphibole, biotite, and sphene are also present at Trident Mountain
but were not observed in outcrop. These mafic gneisses are cut by
dykes of leucosyenite (Plate 39-2). Contacts between mafic gneisses
and sycnite dykes are sharp. Xenoliths of country rock or mafic
gneisses were also observed (Plate 39-3). They have very diffuse
borders suggesting reaction with or partial digestion by the syenitic
magma. Neither dykes nor syenite crosscutting host metasedimen-
tary rocks were obscrved.

The nepheline and sodalite syenite gneisses at Trident Mountain
are very simitar to those at Paradise Lake (Pell, 1985), 90 kilometres
to the northwest: however, at Trident Mountain they intrude a
slightly lower part of the Horscthief Creek Group stratigraphic
succession.

PARADISE LAKE (83D/6)

The syenite gneisses at Paradisc Lake have been described pre-
viousty (Pell, 1985) so only a brief review wnd some additional notes
on their petrography will be presented here. The Paradise Lake
syenites are white o prey-weathering, medium-grained, layered
and foliated gneisses concordant with hosting Hadrynian Horsethief
Creek Group rocks, Layering and foliation arc parallel to the mar-
gins of the gneiss, to bedding in surrounding metascdimentary
rocks, and to the regione| foliation. The contact between the syenite
and metasedimentary recks is, in places, gradational.

The syenites arc typically composed of 25-35 per cent plagioclase
{An,0-40), 25-35 per cant orthoclase, 13-30 per cent nepheline,
7-15 per cent biotitc, and 1-10 per cent muscovite. Accessory
mincrals may include calcite, pyrrhotite, ilmenite, magnetite, can-
crinite, sodalite. zircon, pyrochlore [(Na,Cu.Ce),(Nb.Ti, Ta),O
(OH.F)| and uranopyrochlore.

BEARPAW RIDGE (931/4)

Sodalite sycnite on the northwest end of Bearpaw Ridge intruded
volcaniclastic rocks of the Silurian Nonda Formation prior to the
Jura- Cretaceous Orogeny. It was first mapped by Taylor (1980) and
subsequently remapped by Pelt {1985). During the 1985 field season
the syenite was sampled to allow separation of zircons for age
determinations.

The syenite occurs in low rounded outcrops on the crest of
Bearpaw Ridge north of Sinclair Mills. It is @ medium-grained rock
with a white to grey fresh surface. It is composed of 40-50 per cent
plagioclase, 30-40 per cont orthoclase, 5-10 per cent mafic minerals
(either secondary chloritz after biotite and ep:dote or amphibole and
acgirine and biotite), 2-5 per cent magnetite and local ilmenite.
Accessory minerals include sodalite, muscovite, zircon, allanite,
dpatife. monazite, thorite (ThS10,), and pyrochlore.

A second, distinetty different and clearly post-orogenic syenite
craps out on the lower slopes of Bearpaw Ridge atong an old logging
road north of Sinclair Mills. It is pink to white weathering and has 4
pink fresh surface. The primary constituents are randomly oricnted
coarse feldspars, often greater than 5 millimetres in size. which
mike up 70-80 per cen of the rock {20-25 per cent plagioclase.
30-35 per cent orthoclase, and 10-20 per cent microperthite}. Other
phases present arc aegirine-augite (10 per cent), hornblende (5-10
per cent) rimmed by a prussian blue sodic amphibole. and magnetite
(5-8 percent). Accessory minerals include apatite, biotite. ilmenite,
pyrite, arsenopyrite, sphalerite. barite, and monazite. This syenite
is lithologically stmilar to Cretaccous alkaline intrusions and dis-
similar to the pre-orogenic sodalite syenite on the crest of Bearpaw
Ridge.

CONCLUSION

There are many lithologic similarities between the various syc-
nites included in this study. Biotite is the most commonly develo sed
mafic mineral. except at Ice River and in some phases of the Mount
Copeland gneisses where pyroxcnes dominate. Peralkaline mine -als
such as sodalite are common. Accessory phascs often include zir-
con, sphene, and pyrochlore.

Therc were apparently at least two periods during which the
intrusion of peralkine and carbonatite-related sycnites occurred.
The first is around 770 Ma but is based on a single U/Pb age: it ray
be related to a Hadrynian rifting or extensional episode, The second
is apparently much younger, 380-325 Ma and suggests that exten-
sional tectonics were active along the western North Amerizan
continental margin during Devonian to Mississippian times. Further
work will include detailed peirography, geochemistry, and ige
dating in order to assess the economic potential of syer te
complexes.
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