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Geology of the Nicola Group
between
Merritt and Princeton

SUMMARY

This bulletin outlines the geclogy of the central part of the Upper Triassic Nicola Group
hetween Nicola Lake and Princeton. The study area covers approximately 650 square
kilometres and extends from latitude 49° 32 00” north to 50° 07° 30" north and from
tongitude 120° 30" 00 west to 120° 41’ 00’ west.

Within this area the Nicola Group consists of three north-trending structural belts
bounded by major fauits and including rock units of varied lithology but similar
composition and mode of origin.

The Central Belt, exemplified by subaerial and submarine assemblages in the Aspen Grove
area, comprises extensive pyroxene and plagicclase-rich andesitic and basaltic flows,
breccia, conglomerate, and lahar deposits. Comagmatic intrusive rocks are mostly diorite
with subordinate syenite.

The Eastern Belt consists of subrnarine volcanic sedimentary rocks in the north but is
dominated in the south by extensive lahar deposits, some basaltic flows, and high-level
syenitic stocks.

The Western Belt consists of flow and pyroclastic rocks ranging in composition from
andesite to rhyolite and interbedded with limestone, volcanic conglomerate, and
sandstone which contain marine fossils of Lower and Middle Norian age.

Central and Eastern Belt rocks include both alkalic and calc-alkalic suites which were
derived from comagmatic intrusions within these belts. Western Belt rocks, though
mapped only in limited extent, appear to be distinctly calc-alkaline and derived from
sgurces outside the study area.

Younger stratified rocks, ranging in age from Lower—Middle Jurassic to Recent, lie either
in fault contact with Nicola strata or overlie them unconformably. The most conspicuous



of these later suites is a succession of Lower Cretaceous intermediate to acid continental
volcanic rocks with associated sedimentary and intrusive rocks which correlates with the
Kingsvale Group.

Most Nicola rocks are massive, non-foliated, and weakly metamorphosed. Metamorphic
assemblages range from the quartz-prehnite subfacies of the prehnite-pumpellyite facies,
locally transitional to greenschist facies, to rocks which are barely altered. Analcite
phenocrysts are still preserved in some trachybasalt flows.

The structure of the study area is dominated by two major fault systems: the
Alleyne—Summers Creek system to the east and the Allison system to the west. These
faults are interpreted to represent an ancient, long-lived rift system which determined the
extent and distribution of Nicola rocks and along which basins of continental volcanism
and sedimentation formed in Early Tertiary time.

Copper mineralization is widespread in Nicola rocks and all deposits of economic
importance are considered to be related to these strata in their origin. Within the study
area, the Central Belt is the richest in mineral occurrences, though appreciable minerali-
zation is aiso found in the southern part of the Eastern Belt. Eleven groups of mineral
occurrences and deposits, separated on the basis of mineralogy, host rocks, and mode of
occurrence, are outlined in this report.
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INTRODUCTION

GENERAL STATEMENT

This bulletin is a summary progress report of work completed to date on the Nicola
Project by the writer and by others under his supervision. Preliminary maps with marginal
notes {Christopher, 1973; Preto, 1974, 1975, 1978) and a thesis {l.efebure, 1976} have
been published separately, but all work is consolidated in this report.

Although the present mapping covers approximately 650 square kilometres of the Nicola
Group, it represents only a small portion of a very complex and varied terrain that will
undoubtedly continue to attract the interest of geologists for many years and stimulate
discussion and controversy.

LOCATION, ACCESS, TOPOGRAPHY, AND DISTRIBUTION
OF OUTCROP

The area mapped extends as a narrow strip from the hills immediately east of Merritt to
the confluence of Summers and Allison Creeks, 8 kilometres north of Princeton {Fig. 2}.
It is bound by latitude 49° 32° 00" north and 50° 07' 30" north, and by longitude
120° 30" 00” west and 120° 417 00" west. Highway 5 traverses the length of the
map-area, and numerous secondary roads provide ready access to all other parts.

The topography is largely the result of the last period of glaciation and subsequent stream
erosion. It is characterized by a relatively subdued and gentle upland deeply dissected by
steep, northerly trending, V-shaped vallays,

The abundance and quality of rock exposures vary greatly over the area as roughly

indicated on the geological map (Fig. 1, in pocket) but generally provide sufficient
information for a reasonable understanding of the geology.

13
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Plate 1.

View northward from the vicinity of Pothole Lake aiong the valley of Quilchena
Creek; valley basalt of map unit 18 forms the flat bench in left foreground,
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Figure 2. Location of project area.



PHYSIOGRAPHY

The map-area lies in the southern part of the Thompson Plateau {Holland, 1964}, and is
characterized by relatively gentle, heavily wooded upper slopes and deep, steep-sided,
V-shaped north-south valleys. The drainage is dominated by north-trending streams: in
the narth by Quilchena Creek which drains inte Nicola Lake, and in the south by Otter,
Allison, and Summers Creeks, which all drain into the Similkameen River at Princeton,
either directly or by way of the Tulameen River. The Summers Creek and Allison Creek
valleys and, in part, the valleys of Otter and Quilchena Creeks, follow major faults, The
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Figure 3. Pleistocene meltwater channels near Aspen Grove,
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Plate 111, Valleys connecting Kentucky Lake valley with Gtter Creek valley mark the course
of ancient westward-flowing meltwater channels.
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former courses of at least three westward flowing streams, perhaps ancient meltwater
rivers which flowed along the front of the northerly retreating Pleistocene ice sheet, are
evident in the central part of the map-area (Fig. 3). The best preserved of these joins the
valley of Otter Creek with that occupied by Alleyne and Kentucky Lakes 5 kilometres
south of Aspen Grove. This valley still contains well-preserved outwash terraces but is no
longer occupied by an active stream,

PREVIOUS WORK

The earliest geological work in the vicinity of Nicola Lake was done by G. M. Dawson in
1877 (1879). Later work in the region {R. A, Daly in 1801 to 1908, C. Camsel! in 1806
to 1912, C. E. Cairnes between 1918 and 1923, H. S. Bostock from 1926 to 1930, and V.
Dolmage in 1923} was mostly to the south along the International Boundary and in the
vicinity of the Copper Mountain and Hedley mining camps.

The first comprehensive geological reports for the region are those of Rice {1847) and of
Cockfield {1948) who respectively mapped the Princeton and Nicola map sheets between
1939 and 1944,

During 1960 and 1961 a consortium of Vancouver-based mining companies {Fahrni,
1962) initiated a study of Nicola rocks between Stump Lake and the Infernational
Boundary in an effort to subdivide the volcanic rocks and solve their structure. Work by
the same interests continued in 1962 in a small area immediately north of the Princeton
Tertiary Basin (Batl, 1963}, and in 1963 in the Aspen Grove area {Hillhouse, 1964).

In 1965, 1966, and 1967, M. P. Schau {1968, 1871) mapped in detail an area of some
1200 square kilometres centred on the village of Quilchena and including Dawson’s
original type area of the Nicola Group. This work laid the foundation for detailed
mapping of Nicola geology and represents the first determined effort at subdividing
volcanic units, solving their structure, and understanding their environment of deposition.

PRESENT WORK

Although the writer had been engaged since 1967 in mapping of Nicola volcanic and
assogiated intrusive rocks between Kamloops and Copper Mountain (Preto, 1972;
Minister of Energy, Mines & Pet. Res., B.C., Ann. Repts., 1967, 1968; B.C. Ministry of
Energy, Mines & Pet. Res., GEM, 1969}, the Nicola Project as such did not commence
until 1972 when P. A. Christopher mapped the area of Fairweather Hills, near Aspen
Grove at a scale of 1:15 840 (Christopher, 1973). His mapping was expanded by the
writer in 1973, 1974, and 1975 {Preto, 1974, 1975, 1978}, and in addition, a more
detailed study of the well-exposed volcanic rocks of Fairweather Hills was carried out by
Lefebure in 1974 (Lefebure, 1978). In 1977, as part of the same project, McMillan

17



(1978) continued the mapping north to the south shore of Nicola Lake. This initial phase
of the Nicola Project, together with recent mapping of the Princeton Tertiary Basin
{McMechan, 1975) and the area near Copper Mountain {Preto, 1872} to the south,
provides continuous detailed coverage of the geology of the central part of the Nicola
Belt from Copper Mountain to the south shore of Nicola Lake.
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GENERAL GEOLOGY

INTRODUCTION

The area described in this report covers the central part of the Nicola Belt of
south-central British Columbia, a terrain approximately 40 kilometres wide that extends
from near the International Boundary 180 kilometres northward to Kamloops Lake. This
region is underlain mainly by Upper Triassic volcanic, sedimentary, and intrusive rocks of
the Nicola Group which are noted for their copper deposits. Rocks of the Nicola
assemnblage continue northward beneath an extensive cover of Tertiary strata into the
central part of the Quesne! Belt (formerly Quesnel Trough, R. B, Campbell, personal
communication, 1878} and extend along the full length of the Intermontane Belt into
northern British Columbia and Yukon where they are known as the Takla and Stuhini
volcanic assemblages (Fig. 4).

Besides the Nicota rocks, which are the oldest in the map-area, rock units encountered
during the course of mapping include intrusive, sedimentary, and volcanic rocks that
range in age from Late Triassic to Pleistocene and Recent. Due mainly to their complex
geology, little is known about the stratigraphy of Nicola rocks outside of those areas that
have been mapped in detail, and oniy a few general statements can be made at this time
about the geology of the Nicola Belt as a whole.

The dominating geologic elements in the map-area are two northerly trending, high-angle
fault systems which divide the Micola rocks into three subparallel belts {Fig. 1}. The
Western Belt consists mainly of an east-facing sequence of calc-alkaline flows which grade
upward into pyroclastic rocks, epiclastic sediments, and abundant limestone. This
succession is separvated near Aspen Grove by the Allison fault, and in the northern part of
the area by an unnamed fault, from the Central Belt assemblage which is dominated by
alkaline and calc-alkaline volecanic and intrusive rocks and lesser associated sedimentary
units, The Summers Creek — Alleyne fauit system separates rocks of the Central Beit
from those of the Eastern Belt. The latter assemblage consists of a westerly facing
sequence of volcanic siltstone and sandstone, laharic deposits, conglomerate and tuff, and
some distinctly alkaline flows which occur near small stocks of micromonzonite
porphyry.
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Figure 4, Upper Triassic and Lower Jurassic velcanic rocks, significant copper deposits, and

associated alkalic plutons in the Intermontane Zone,

The separation of these sharply contrasting beits of Nicola rocks has undoubtedly been
enhanced by late movements along the Summers Creek and Allison fault systems, but, as
will be shown in this report, it is the belief of this writer that these large structures
represent deep-seated crustal fractures which dominated the geclogy of the region in Late
Triassic time and caused volcanic centres to be aligned in a northerly direction, thus
producing a central zone of dominantly volcanic rocks, the Central Belt and part of the
Eastern Belt, flanked to the east and west by basins of deposition. It is also believed that
volcanic rocks of the Ceniral and Eastern Belts originated from focal eruptive centres,
some of which can be identified with stocks of map unit 6 {Fig. 1). Conversely, rocks of
the Western Belt have no obvious source within the area mapped. Their chemical and
physicat simijarity with volcanic rocks to the north and west which occur around the
periphery of the Guichon Creek batholith suggests that they probably originated from
this large, calc-atkaline, Upper Triassic pluton.
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The prominent northerly geological fabric of the map-area is also apparent in the
distribution of mineral deposits. The Central Belt, being the richest in intrusive rocks and
the most intensely faulted and fractured of the three, contains by far the largest number
of prospects, particularly those of porphyry type which occur within subvoicanic
intrusions and their associated extrusive rocks.

For these reasons the Nicola rocks in the map-area will be described as three separate
assemblages, from the oldest, the Central Belt, to the youngest, the Western Belt.

STRATIFEIED ROCKS

UPPER TRIASSIC

NICOLA GROUWUP: The Nicola Belt is overlain to the north by an extensive cover of
Tertiary volcanic rocks, and is invaded to the south by Jurassic granitic rocks of the
Similkameen batholith, To the west it is bounded by granitic rocks of the Lower
Cretaceous Eagle Complex and by Jurassic and younger strata, and to the east is intruded
by granitic rocks of the Jurassic Okanagan batholith and related plutens,

Earlier work {Campbell, 1966; Schau, 1968) has indicated that the Nicola Belt is
characterized by a central zone of predominantly volcanic rocks flanked on the east and
west by broader fringing zones rich in sedimentary rocks. This report describes the
geology of that portion of the central volcanic zone between Merritt and the Princeton
Tertiary basin and covers the southwestern portion of the region described by Schau
(1968) as representing the remnants of a volcanic island archipelago consisting of some
7 500 metres of volcanic and related sedimentary rocks.

UNIT 1T — CENTRAL BELT: The Central Belt assemblage occurs along the full length
of the map-area and is bound to the east by faults of the Summers Creek — Kentucky —
Alleyne system and to the west by faults of the Allison system. This assemblage includes
the oidest of the Nicola rocks within the map-area and is typified by an abundance of
massive pyroxene and plagioclase-rich flows of andesitic and basaltic composition, coarse
volcanic breccia, conglomerate, and lahar deposits and by lesser amounts of fine-grained
pyroclastic and sedimentary rocks. Intrusive rocks mostly of gabbroic and dioritic
composition, but including some syenite and menzonite, are abundant throughout the
belt. The character and composition of these intrusions and litholagic changes in the
surrounding extrusive rocks indicate that at least in some cases these stocks are the
eroded remains of Upper Triassic volcanoes.

Both subaerial and submarine assemblages occur in the Central Belt {Fig. b}. In general,

most of the red and purple flows and associated red laharic breceias, such as those found
east and southeast of Aspen Grove, are considered to be of subaerial origin, whereas
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greenish flows and breccias, with associated small lenses of calcareous sandstone and
impure limestone, such as those found in the vicinity of Missezula Mountain, are
considered to be of submarine origin.

Most stocks in the Central Belt are elongated in a northerly direction and occur along
northerly trending faults., 1t is apparent that areas of stronger volcanic activity, such as
Fairweather Hills, contain more faults and more intrusive rocks than areas of less intense
voleanism. Although many of these faults are subsidiary to and part of the major regional
systems, they are intimately associated with and dependent on the more localized
volcanic history of the Nicola rocks.

Units 1a and 1b: Flow rocks of the Central Belt range from basalt to rhyolite in
composition. By far the greatest proportion of the flows are basalts, with andesite and
more acid varieties comprising only an estimated 10 to 15 per cent. As will be discussed
later, approximately two-thirds of the Central Belt lava flows are distinctly alkaline in
composition, and roughly one-third is subalkaline. Most of the alkaline rocks are
potassium-rich trachybasalts and alkali basalts though some are hawaiites of the soda-rich
series. Subalkaline flows are characteristic of the calc-alkaiine magma series and consist
mainly of basalt and andesite with minor dacite and some rhyolite. in his report on the
Fairweather Hills, Lefebure {1976, p. 29} estimated that 50 per cent of the basalts in his
study area are trachybasalts. He also found these flows to range from 13 to 33 metres in
thickness and to maintain a constant thickness for distances up to 1 kilometre.

Within the basic flows, phenocrysts of augite are by far the most common and
widespread, amounting in some cases to nearly half of the total volume of a flow.
Plagioclase, generally labradorite, is less common, and biotite and hornblende are rare and
found only in the more felsic flows,

Massive green basaitic flows and their brecciated equivalents of mostly submarine
provenance make up approximately 75 per cent of the Central Belt rocks south of
Missezula Lake, and are especially prominent in the vicinity of Missezula Mountain. The
breccias associated with these flows are mostly autoclastic flow and crumble breccias.

Between Missezula Lake and Bluey Lake, the flow rocks of the Central Belt are made up
of green, massive augite basalt porphyry and maroon and reddish analcite-augite
trachybasalt porphyry. A distinctive reddish grey hematitic trachybasalt, found mostly on
the ridge southwest of Bluey Lake, is associated with a considerable amount of
autobreccia and laharic breccia.

On Fairweather Hills west of Kentucky and Alleyne Lakes, basalt and trachybasait flows
are clearly less abundant than lahars. The best-developed flows, nearly all subaerial in
origin, occur near and north of Miner Lake and comprise maroon, red, and green augite
basalt and trachybasalt porphyry and autobreccia. Some thin, discontinuous rhyolite
flows have been recognized by Lefebure (1976}, but these only form a very minor
proportion of the flows in this area.
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Between Courtney Lake and the northern boundary of the map-area the well-developed,
largely subaerial succession of Fairweather Hills gives way again to a monotonous
sequence of massive grey-green and dark green basaltic flows which appear to be mostly
submarine in origin, ln the extreme northeast corner of the map-area a prominent unit of
massive and brecciated augite porphyry occurs as a wedge between two branches of the
Quilchena Creek fault, and appears to continue for a considerable distance northward
beyond the limit of present mapping.

Units Te and 1d: Green and red volcanic breccias and laharic deposits are found anly in
the central part of the map-area, from Courtney Lake to the hills west of Missezula Lake,
These breccias are best exposed on Fairweather Hills where they have been studied in
detail by Lefebure (1978} who distinguished various types on the basis of colour, type of
matrix, type of clasts, and degree of magnetism. Two main types, green and red, have
been distinguished on the basis of colour, which almost invariably reflects the
environment of deposition: subaerial for red and subaqueous for green,

Red lahars are associated with purple and marcon subaerial flows and are generally highly
oxidized and nonmagnetic. Green lzhars occur either as thick, monotonous sequences or
intercalated with lenses of limestone and other water-lain sediments, and are moderately
to strongly magnetic. All laharic breccias are massive to very crudely bedded, poorly
sorted, and contain clasts, mostly of voleanic rocks, which may range to 5 metres in
maximum dimension. The ratio of matrix to fragments is generally 1 to 1 or greater, and
the clasts are commaonly completely surrounded by the matrix material.

Though most of the rocks mapped as units 1c and td fit the above descriptions and can
therefore correctly be called lahars, an appreciable proportion tends to contain less
matrix, be more bedded and sorted, and have more rounded clasts. These rocks are best
called volcanic conglomerates and are probably reworked laharic flows or their distal
parts (Parsons, 1969}, Other parts of units 1¢ and 1d are very similar to typical faharic
breccias but are somewhat lacking in matrix, and should perhaps be called avalanche,
stump, or talus breccias.

Unit Te: Discontinuous, locally prominent sequences of generally well-layered crystal
and lithic tuff are interlayered with flows and breccias along most of the Central Beit,
except for the northernmost part. The widespread distribution of the tuffs clearly
indicates that outpourings of ash and lapilli oceurred throughout the volcanic history of
the belt. Their general similarity in composition with the flows suggests that they were
generated locally by the same sources as the lava flows. Their commonly well-bedded,
locally graded nature also suggests that they were, at least in part, deposited in shaflow
basins either directly as air falls or as poorly reworked stream sediments.
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Unit 7F: Small, generally discontinuous beds of reefoid limestone occur interbedded
with volcanic and volcano-sedimentary rocks of the Central Bett at several localities, and
occasionally provide useful fossils, A prominent, locally well-bedded limestone crops out
on the western slopes of Oliphant Mountain approximately 2 kilometres north of the
junction of Summers Creek and Allison Creek. Though Upper Triassic fossils have
reporiedly been coliected at this locality {M. P. Schau, personal communication, August
1975}, none were found during the course of the present work. Similarly, a prominent
limestone 3 kilometres south-southeast of Kidd Lake did not yield any useful fossils,
though considerable effort was spent in looking for both mega and micro-organisms.
Other smaller limestones have vielded some fossils which, as listed in Table 1, indicate
that rocks of the Central Belt are probably of Early Norian or possibly Late Carnian ags.

TABLE 1. FOSSILS FROM UNIT

FOSSIL LOCALITIES
F1 F2 F3 F4

FOSSILS

Spondvylospira ? sp.
Pecten [Variamussium} sg.
Myophoria sp.
Mysidioptera ? sp.
Halobia sp.

Hexacorals indet.
Trigoniid ? indet.

Pectenid indet.
Gastropods indet.

Large rnegaiodont bivalve ? ®
Epigondalella abreptis Huckriede X
Epigondolella primitia Mosher
Xaniognathus ? sp. X

X X X X X

X X X X

F1 From reefoid limestone 460 metres east of Kidd Lake. Field Neo. PC-72-21.
Latitude 49 5BE28" north, longitude 120 3712 west. G.8.C. Report
T2-3-1973-ETT, location 89563. AGE — probably Late Triassic.

F2 From reefoid limestone 1.6 kilometres south-southeast of Thule Lake. Field Ne.
PC.72-282, Latitude 49 56°28" north, longitude 120 34’25 west. G.S.C. Report
T2-3-1973-ETT, location 89562. AGE — probably Late Triassic.

F3 From a small lens of biociastic limestone conglomerate 3.1 kilometres south 64
degrees east of centre of Kane Lake, elevation 1 270 metres. Field No. V-73-F-1.
Latitude 49 58°04.5"", longitude 120 38’565.8"". G.5.C. Reports T2-8-1974-ETT
and INSOL-3-1974-BEBC, locations 90786 and 86387, AGE — Late Triassic, but
oider than Late Norian.

F4 From reefoid limestone 2 700 metres south 33 degrees east of centre of Lundbom
Lake, elevation 1 220 metres. Field No. N-73-F-3. Latitude 50 04'1.2" north,
longitude 120 36'42,5" west. G.5.C. Reports T2-6-1974-ETT and INSOL-
3-1974-BEBC, locations 90787 and 86390. AGE — Late Late Karnian to Early
Narian, Early Norian most probable.

Unit Tg: Sedimentary rocks of this unit appear to be the oldest within the Central Belt.
Dark green massive to graded-bedded siltstone, sandstone, and pebble conglomerate crop

30



out along Allison Creek, and calcareous sandstone, gritstone, and pebble conglomerate is
exposed along the west side of Summers Creek approximately 6 kilometres north of the
confluence of these two streams. Siltstone, sandstone, and argillite occur east of Otter
Creek for approximately b kilometres south of Kidd Lake.

Though these three occurrences of sedimentary rocks have been grouped together as a
single map unit, it is not known whether they are of similar age, or merely that they lie at
or hear the base of the sequence of volcanic rocks that surrounds them.

UNIT 2 — EASTERN BELT: Rocks of the Eastern Belt crop out east of the Summers
Creek — Alleyne fault in the central and scuthern part of the map-area. A short distance
north of Alleyne Lake they are probably truncated by a northeast-trending fault, and are
intruded by granitic rocks of the Jurassic Peanask Pluton. To the south they pinch out
against the Summers Creek fault and are intruded by Upper Cretaceous granite and quartz
monzonite of map unit 13.

The Eastern Beit can be described in terms of a northern and southern assemblage,
separated by means of a facies change east of the northern end of Missezula Lake. The
northern assemblage consists of a well-bedded, westerly dipping succession of volcani-
clastic rocks that range from thinly layered volcanic siftstone and sandstone in the lower
parts of the section to coarse volcanic conglomerates and massive green laharic breccia in
the upper part. This part of the Eastern Belt is characterized by a lack of intrusive rocks
and mineral showings. Northeast of the north end of Missezula Lake the sedimentary
rocks quickly grade southward into a sequence of crystal and lapilli tuff, lahar deposits
with clasts of syenite and monzonite, and some flows of analcite-augite trachybasalt and
trachyandesite. These deposits occur within a radius of roughly 3 kilometres from a
northerly elongated stock of micromonzonite porphyry and breccia that is believed to be
a shallowly eroded volcanic centre. There is a similarity in composition between intrusive
and extrusive rocks in this area and rock fragments in all the clastic units around this
stock are clearly derived from it. South of Missezula Lake, most of the Eastern Belt
consists of massive to crudely bedded, reddish to grey, lahar deposits that contain
abundant clasts of pink and red microsyenite and micromonzonite porphyry and of
purple trachyandesite. These continue almost to the southern terminus of Eastern Belt
outcrop where a stratigraphically lower sequence of greywacke, thinly bedded tuffaceous
siftstone and sandstone, and purplish green augite basalt porphyry and related breccia is
exposed.

The various types of stratified rocks of the Eastern Belt ave briefly described below, but
not necessarily in stratigraphic order.

Unit 2a: Flows of greenish and greenish grey analcite-augite trachybasalt porphyry cccur
around the micromonzonite stock on the east shore of Missezula Lake and probably
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crudely cutline the paleoslopes of an ancient volcano. Purplish and green augite porphyry
flows and related breccia are found a short distance to the north on the west side of
Shrimpton Creelc, Similar massive flows and breccia are found northeast of Pothole Lake
and at the southern terminus of Eastern Belt outcrop. These two latter occcurrences of
lava are stratigraphically in the lowest part of the Eastern Belt sequence exposed within
the area mapped and may be corretative with one another.

Unit 2b:  Reddish to greenish grey tuff unusually rich in feldspar crystals is found almost
exciusively in the vicinity of the Missezula Lake stock. Because of its crystal and rock
clast composition and of its distribution, it almost certainly originated from this small
pluton. Two smaller occurrences of this unit are found on the hills east of Kentucky
Lake. Rocks of unit Z2b appear to have been produced by showers of crystals and lapilli
which settled in basins of shallow water and were ocally reworked by wave and current
action,

Unit Z¢: Thinly bedded, commonly graded and/or crossbedded, tuffaceous volcanic
sandstone and siltstone are found at several localities but mainly in the northern and
southern part of the belt. East of Kentucky Lake and south of Loon Lake, these finer
grained sediments are interlayered with coarser grained deposits of unit 2d, but in the rest
of the belt they tend to underlie the bulk of the lahar and volcanic conglomerate.

Rocks of unit 2¢ consist largely of reworked volcanic material and tend to be rich in tiny
fragments of feldspar and pyroxene crystals, They are clearly epiclastic deposits of
detritus from older volcanic units in the belt.

Unit 2d: Massive to crudely layered lahar deposits and lesser amounts of interbedded
volcanic conglomerate and greywacke are by far the most abundant rock type in the
Eastern Belt. East of Alleyne Lake this map unit consists mostly of coarsely sheeted
deposits which, though poorly sorted and massive in detail, display a definite layering and
even a crude sorting when viewed from a distance. [n this area there is a complete
gradation of varieties from clearty reworked and weil-layered conglomerate to poorly
layered distal lahar and massive lahar,

Approximately 3 kilometres north of the Missezula Lake stock, clasts of reddish syenite
and monzonite porphyry become noticeable in the lahars and sharply ingrease in
abundance southward to the point that the rock acquires a characteristic reddish colour
that remains typical of this map unit in the rest of the belt. In this same area three other
stocks of fine-grained syenite and monzonite cut rocks of unit 2d but none are
surrounded by the assembiage of flows, tuffs, and volcaniclastic deposits that are found
around the stock northeast of Missezula Lake. This means that if these stocks ever vented
they did so at a higher level and their extrusive products were removed by erosion, but
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does not exclude the possibility that these same stocks could have, at some earlier time,
generated the material which produced the laharic pile of unit 2d, which they later
intruded in cannibalistic fashion,

UNIT 3 — WESTERN BELT: Rocks of the Western Belt are the youngest Nicola rocks
within the map-area and differ sharply in composition from those of the Central and
Eastern Belts. They form an easterly facing sequence that oceurs only in the northwestern
corner of the map-area and in a fault wedge south of Aspen Grove. In the north they are
in fault contact to the east with rocks of the Central Belt and of map unit 11 which may
be as young as Earty Cretaceous, and are unconformably overlain by conglomerate of
map unit 14 and younger units. East of Sugarloat Mountain, flows of unit 3a are also in
fault contact with Lower and Middle Jurassic strata of unit A. In the south they are
separated by the Allison fault from rocks of the Central Belt and are in fault contact to
the west with conglomerate of map unit 9.

Flow and pyroclastic units, in part subaerial, form the lower part of the sequence in the
northwest corner of the map-area. These largely correspond to Schau’s {1968) assemblage
P1, and grade upward into interlayered fine-grained flows, pyroclastic rocks, epiclastic
sediments, and prominent massive to well-bedded limestone which correspond to part of
Schau’s (1968) assemnblage P2. Schau {1968, p. 62) brackets the age of his assemblage P2
between the Upper Carnian and Upper Norian, During the course of mapping, Lower and
Middie Norian fossils have been obtained from the middie part of the Western Belt.

Unit 3a: Flow rocks of the Western Belt are characteristically richer in plagioclase than
those of the other two belts and include a considerable amount of andesite, dacite, and
some rhyolite, with subordinate basalt. Flow and pyroclastic units in the lower part of
the section are greenish grey to maroon in colour, generally fine grained, and commonly
show delicate flow laminations and welding. These are thought to be, in good part at
least, subaerial in origin. Roughly midway in the sequence limestone lenses first appear
intercalated with the volcanic rocks, and from this point upward in the section flow and
breccia units tend to be more porphyritic in texture and greener in colour. Limestones
and beds of epiclastic sediments become more common and prominent upward,
indicating gradual submergence and transition from largely subaerial to submarine
deposition. A repeated, almost rhythmic alternation of volcanic and sedimentary rocks is
well displayed on the grass-covered hills 1 to 1.5 kilometres west of Marquart Lake by
several interlayered limestone beds and fine-grained andesitic lava flows only a few metres
thick.

Unit 3b: Extensive sequences of purple, mauve, and greenish grey volcanic breccia and
lithic tuff are common in the Western Belt, especially in the upper part. This indicates a
considerable amount of pyroclastic activity, as would he expected with volcanism of
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intermediate to acid character. The pyroclastic rocks are similar to the flows in
composition, indicating a common source, and generally grade laterally either into flows

or into finer grained tuffs, This is especially true of the coarse lapilli tuffs and breccias.

TABLE 2. FOSSILS FROM UNIT 3c

CALITIES
FOSSILS FOSSIL L,O

F5 F6 E7 F8 F9 F10

Halobia sp. x X X

Mysidioptera sp. {ribbed)
Minetrigonia sp. X X
Palaeocardita sp. X
Mojsisovicsites kerri (Mclearn) x
Metabelemnites ? sp. X
Tibetitid ammonoid X

Bivalves indet. X X
Trigoniid bivalve indet.
Large smooth bivalves indet. ]
Large smooth ammonoid indet. X
Pectenid bivalves indet.
Spiriferid brachiopods indet. X
Fish teeth and bone
Ammoniseus sp.
Spines and pellets
Conodont fragment indet. X
Bivalve fragment i X

{probably a new genus)

x X

X X X X X

Ammonite fragments : %

FS

F&

F7

F8

Fo

F10

From a cherty limestone 15 to 23 metres thick, continuous for at least 460
metres and interbedded with plagioclatse andesite, 2 100 metres north 40 degrees
west of centre of Hamilton Lake, elevation 1 310 metres. Latitude 50 06°'49.6""
north, longitude 120 39°01.8" west. G.5.C. Report T2-6-1974-ETT, location
90797. AGE — Late Triassic.

From a 3-metre lens of tuffaceous limestone interlayered with grey plagioclase
andesite, 2 770 metres north 46.5 degrees west of centre of Hamilton Lake,
ejevation 1 265 metres. Latitude 50 06°56.6"" north, longitude 120 39°33.9"
west. G.5.C, Report T2-20-1974-E7TT, location 91849, AGE — Late Triassic.
From a clastic limestone within a sequence of fairly continuous interbedded
massive limestone and andesite, 850 metres north 55 degrees west of centre of
Marquart Lake, elevation 1 220 metres, Latitude B0 24'57.4' north, longitude
120 39718 west. G.5.C. Report T2-20-1974-ETT, locations 91846 ang 91847;
INSOL-3-1974-BEBC, location 86386. AGE — Late Triassic.

From a 9 to 15-metre bed of grey ¢lastic limestone continuous over at least 460
metres and interbedded with plagioclase andesite, 2 160 metres north 44 degrees
west of centre of Hamilton Lake, elevation 1 300 metres. Latitude 50 06°'45.7"
north, longitude 120 39'08” west. G.5.C. Report T2-20-1974-ETT, tocation
91845. AGE — Early Norian, Kerri zone.

From a 3.7-metre lens of semi-massive iimestone interbedded with plagiocliase
andesite, 1 7560 metres north 49 degrees west of centre of Hamilton Lake,
elevation 1 200 metres. Latitude 50 06'34" ncrth, longitude 120 39°01"" west.
G.8.C. Report T2-6-1974-ETT, locations 90796 and 90808. AGE — probabily
Middle Norian.

From a narrow lens of impure limestone and calcareous silistone interbedded with
plagiaclase andesite, 2 000 metres north 05 degrees west of centre of Hamilton
Lake, elevation 1 300 metres, Latitude 50 07'00"" north, longitude 120 236'06"
west, AGE —~ Middie to Early Norian (H, W. Tipper, written communication,
May, 10, 1977).
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Unit 3c: Grey beds and lenses of limestone are characteristic of the upper half of the
Western Belt sequence. They are generally more prominent and more continuous laterally
than the limestones of the Central Belt. Limestone beds near Sugarloaf Mountain and
near Garcia Lake can be as much as 20 to 30 metres thick and can be traced laterally for
distances of 1 to 2 kilometres.

Schau (1968) collected fossils in the vicinity of Sugarloaf Mountain which dated the
rocks as younger than Late Carnian and older than Late Norian. Collections made during
the present study west of Sugarioal Mountain and west of Marquart Lake confirm Schau's
{1968} dating as shown in Table 2,

Unit 3d: Buff and grey, commonly tuffaceous, calcareous granule and pebble con-
glomerate, sandstone, and siltstone, all composed of volcanic detritus, are commeon
throughout the upper part of the Western Belt. Particularly good exposures of these
generally friable and easily eroded sedimentary rocks are found south and east of
Sugarloaf Mountain and near Garcia Lake. South of Sugartoaf Mountain buff and grey
sandstone and grit contain numerous shell fragments and have reportedly yielded Halobia
{M. P, Schau, personal communication, 1975},

LOWER TO MIDDLE JURASSIC
CORRELATION UNCERTAIN

UNIT A: Approximately 1.5 kitometres east of Sugartcaf Mountain, a poorly exposed
unit of buff-weathering, grey, calcareous siltstone, sandstone, and grit with interlayered
buff-weathering silty limestone is in fault contact with rocks of unit 3a. This contact
may, in part, also be conformable. In turn, unit A is overlain unconformably by boulder
conglomerate of unit 14.

Layered rocks of this unit appear to have the same northerly strike and easterly dips as
rocks of unit 3 to the west, but, though similar in appearance to rocks of unit 3d, have
yielded three collections of marine fossils of Early to Middle Jurassic age (Table 3). These
strata are separated from rocks of unit 3 to the west by a gully, which probably follows a
fault, and by a narrow septum of conglomerate of unit 14 from Halobia-bearing
calcareous sediments interlayered with lavas of unit 3 to the north. tt appears therefore
that the strata of unit A form an atlochtonous block which is in fault and/or
unconformable contact with rocks of unit 3.

The unit cannot at this time be readily correfated with any known formation in the
region — thus it is mapped separately.
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TABLE 3. FOSSILS FROM UNIT A

FOSSIL LOCALITIES

FOSSILS
F11 F12 Fi3
Spiroceras orbignyF {Baugier et Ssuce)
Trigonia indet. X
Weyla acutiplicata (Hyatt) X
Wey/a sp. indet. aff. 7 X x
W, bodenbenderi (Behrendsen)

F11 From a small lens of grey to buff fine-grained limestone 1.6 kilometres north of
west end of Hamilicn Lzake, elevation 1 290 metres, Latitude 50 06°49,6" north,
longitude 120 38°10.3" west. G.5,C. Report J-2-1975-HF, locations 90974 and
91856, AGE — Early Jurassic.

F12 From buff-weathering grey calcareous siltstone and siity limestone, 30 toc 40
metres south of F11. G.S.C. Report J-2-1875-HF, locations 90975 and 91857,
AGE — Late Bajocian,

F13 From a small lens of grey impure limestane 70 to 80 metres north of F11. AGE
Sinemurian 1o Pleinsbachian, prebably Early Pleinsbachian (H. W. Tipper, written
communicationr, May 10, 1977).

UPPER JURASSIC TO LOWER CRETACEOUS

UNMIT @: Extensive exposures of ferruginous chert boulder and pebble congtomerate
with interlayered grit and sandstone occur from a point 4.5 kilometres southwest of
Asperi Grove to the northern boundary of the map-area. The hest and most extensive
exposures of the conglomerate are southwest of Aspen Grove and on the wooded hills
southwest of Courtney Lake where a thickness of at least 460 metres is indicated. The
conglomerate consists for the most part of weil-rounded, smooth clasts of dark to light
grey chert, and contains only a minor amount of pebbles and cobbles of volcanic,
sedimentary, and granitic rocks, usually in an advanced state of decomposition. The high
degree of sphericity and roundness of the chert clasts, compared with the more angular
outlines of the softer and more friable sedimentary, volcanic, and granitic clasts, suggests
that the conglomerate is a very mature, residual deposit which received debris
intermittently over a tong period of time.

From Courtney Lake south, exposures of the conglomerate are bound by branches of the
Ailison fault system. Southwest of Aspen Grove the conglomerate appears to have been
thrust westward over rocks of map unit 11, This thrust may not be a structure of regional
extent, but rather a local feature developed in response to movement along the Allison
fault system. North of Courtney Lake, exposures of the conglomerate are found west of
the Quilchena Creek fault system, and their distribution here suggests that the
congiomerate uncanformably overlies Nicola rocks but is in turn unconformably overlain
by volcanic and sedimentary rocks of map unit 11,

The nearest suitable source for the chert clasts are the ribbon cherts of the Upper
Paleozoic Chapperon Group some 45 kilometres to the northeast, or similar but

37



somewhat less metamorphosed rocks of the Cache Creek Group more than 90 kilometres
to the northwest.

Schau (1968} included exposures of this conglomerate north of Couriney Lake in his
‘Clapperton  Conglomerate’ which he considered to be of Late Jurassic or Lower
Cretaceous age, mostly because of the rock types making up the clasts. No more
conclusive evidence on the age of this unit was found during present mapping. Similar
conglomerates in the Intermontane Belt are generally considered to be of Late Jurassic to
Early Cretaceous age (R.B. Campbefl, H. W, Tipper, perscnal communication, 1975),
which appears t0 be a reasonable estimate for this map unit.
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Plate VIII. Flow-banded rhyolite of map unit 10b, east of Dry Lake.
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LOWER CRETACEOUS
KINGSVALE GROUP

UNIT 10: A largely subaerial succession of flows, ash flows, tuff, and lahars
unconformably overhies Nicola rocks and intrusive rocks of Allisen Pluton south of Laird
Lake. Rice {1947} mapped parts of this succession as Nicola rocks, and parts he
correlated with the Lower Cretaceous Kingsvale Group.

Unit 10a: Coarse boulder conglomerate of unit 10a is exposed 1 kilometre southwest of
Dry Lake, up slope from altered and mineralized granitic rocks of Allison Pluton. The
conglomerate contains numerous rounded clasts of Nicola volcanic rocks and of granitic
rocks identical to distinctive phases of the Allison Pluton. A large houlder of reddish
granite identical to that of map unit 7a was removed from the conglomerate, and
muscovite from it vielded a K/Ar age of 203£5 Ma. Conglomerate of unit 10a was found
only at this locality, and in this setting appears to be basal to volcanic rocks of unit 10b.

Unit 10b: Grey and maroon, strongly flow-tayered lavas and ash flows of rhyolitic and
dacitic composition crop out along the northern periphery of map unit 10 and as smaller
bodies in other parts of the succession. Very pronounced colour banding and flow
layering, commonly warped or contorted into tight flow folds, is characteristic of these
rocks and make thermn easily recognizable in the field. At some localities, parts of the
flows contain numerous small cavities, lined with crystalline guartz, which are probably
lithophysae. Small phenoctysts of quartz and sodic plagioclase strongly oriented in the
plane of flow layering are common in these rocks. Because of the sparsity of mafic
minerals, alteration is usually weak to moderate and consists mostly of sericite-
carbonate-epidote with minor amounts of chlorite,

Layering in the lavas and ash flows dips gently to moderately in several directions, Some
of these discordant attitudes are undoubtediy primary and some may have been caused
by later folding or faulting. The distribution of the main body of unit 10b along the
northern periphery of unit 10 suggests that it underlies the bulk of units 10¢ and 10d,
and probably forms the foundation of the sequence. The setting of smaller bodies of
rhyolitic lavas and ash flows elsewhere is not well understood, but these also appear 1o be
at or near the bottom of the unit 1¢ sequence in discontinuous patches,

Unit T0c: Massive, grey to maroon, flows and autoclastic breccia of plagioclase-rich
andesite and dacite make up the central part of map unit 10. These are best exposed on
the cliffs west of Allison Creek between Laird Lake and McCaffrey Lake. In the field
these rocks can be readily separated from the older, greenish, plagioclase-rich hasalts of
the Nicola Group by their lighter colour, greater abundance of plagioclase phenocrysts,
and generally less altered condition. Even the more basic members of this unit, which, if
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Plate IX. Green lahar of map unit 10d with a large clast of maroon ash fiow, southeast of Dry Lake,

taken individually, could be difficult to distinguish from Nicola basalts, can be readily
separated in the field by their association with more fefsic flow-banded lavas of dacitic
composition,

In thin section, the more basic lavas appear to be made up of well-rounded, rather fresh,
plagioctase phenoctysts of andesine 1o low labradorite compaosition strongly oriented in a
very fine-grained, nearly glassy matrix that is moderately to weakly altered 1o sericite,
epidote, carbonate, and some chlorite.

Very crudely, the flows and breccias of this map unit seem to make up the middle part of
the unit 10 subaerial succession, but between Allison and Summers Creeks they are
interlayered, probably in their upper parts, with lahars and tuff of unit 10d.

Unit 10d: Thick piles of massive, grey to brown iahars, tuff, and breceia crop out mostly
between Allison and Summers Creeks. The best exposures of these rocks are found east of
Allison Creek between McCaffrey and Laird Lake, where they form bold cliffs.
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The lahars are typically massive and have a greenish grey or grey malrix containing an
unsorted variety of pebbles, cobbles, and large boulders derived from units 10b, 10¢, and
older rocks.

Tuff and breccia beds associated with the lahars are generally moderately sorted and
bedded, thus providing information on the attitude of the massive lahars with which they
are interbedded.

AGE OF UNIT 10: Map unit 70 unconformably overiies Nicola rocks and Aflison
pluton, This is indicated by the distribution of this subaerial succession in an east-west
direction across the trend of Nicola rocks, by the lesser degree of alteration of even the
more basic flows, and by the fact that boulder conglomerate of unit 10a, betieved to be
basal to the succession, contains numerous clasts of Nicola and Allison rocks. One of
these boulders of distinctive Allison red granite was removed from the conglomerate and
muscavite from it yielded a K/Ar age of 2035 Ma.

Along Summers Creek, rocks of unit 10 are intruded by Cenomanian granite and quartz
monzonite of map unit 13. Co-existing biotite and hornblende from this pluton have
yielded K/Ar ages of 98.2+2.6 and 96.8+£2.6 Ma respectively, and biotite from another
sample has yielded an age of 96.7+2.1 Ma (Cenomanian), An Rb/Sr isochron from
whole-rock samples of flows of unit 10 indicates an age of 11210 Ma (Fig. 6 and Table
4), 1t appears therefore that this succession of subaerial, intermediate to acid flows, ash
flows, tuffs, and lahars is Aptian to Albian in age and probably correlative with the
Kingsvale Group.
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Figure 6. Whoierock isochron for map unit 10,
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TABLE 4. WHOLE—ROCK Rb/Sr ANALYTICAL DATA FOR UNIT 10

Field No. Rock Type Sr Rb Rb/Sr Ru87/5/86 | $B7/5,86
ppm  ppm |

VP-75- 12 basaltic andesite 691 8 0.0115 0.033 0.7039

PT-75-285 | dacite flow 795 22 | 0027 0.078 0.7039

M-75- 83 grey andesite 587 34 g (.068 0,168 0.7040

VP-75-117 | dacite flow 496 44 0088 0.255 0.7042
T- 11 | rhyolite flow 227 | 86 ; 0290 | 0839 | 0.7052*

M-75-189 | rhyolite flow 202 | 80 ¢ o208 | 0882 | 07051"

*Confirmed by duplicate analysis.
tnitiat 5r87/5r86 = 0.70379 + 0.00015 &~ 3% or 0.00015
Age -~ 120+£10 Ma (20)

UNIT 11 Intrusive, volcanic, and sedimentary rocks that are probably part of the
Lower Cretaceous Kingsvale Group crop out on a 4.5-kilometre-wide belt that stretches
southwesterly from Mount Nicola to beyond the western boundary of the map-area. The
strata trend northeasterly, dip moderately to steeply to the southeast, and can roughly be
divided into three facies: a lower volcanic facies of flows, breccias, and tuffs; a central
sedimentary facies composed of coarse volcanic conglomerate, grit, sandstone, and shale
which is interbedded with, and largely derived from, the underlying volcanic rocks; and
an upper volcanic facies which includes thick accumulations of flows, breccias, and tuffs
and interlayered silts and laccoliths of augite-plagioclase basaft porphyry which locally
grade laterally into flows.

A small outlier of conglomerate with seme interfayered impure limestone and catcareous
grit unconformably overlies Nicola rocks a short distance north of the Axe prospect, and
is correlated with the main body of map unit 11.

Unit T7a: The voleanic rocks of unit T1a range from andesite to basalt in composition
and are commonly reddish, maroon, or brownish green in colour. North of Aspen Grove
these are mostly flows, but to the south lavas are interlayered with a good deal of
autociastic breccia, pyroclastic breccia, and some tuif. Plagioclase phenocrysts are
ubigquitous and abundant in these rocks, but augitic pyroxene is also common, though less
abundant. Zeolites, mostly orange and reddish laumonite, are widaspread and abundant as
fracture and vesicle fillings in the fiows and fragmentat rocks.

Unit 11h: Several sills or laccoliths of augite-plagioctase porphyry of basaltic com-
position are interlayered with the extrusive rocks in the upper part of the succession
southwest of Courtney Lake.

These intrusions typically contain large, tabular, well-twinned phenocrysts of labra-
dorite/bytownite and a lesser amount of pyroxene. They are very similar in composition
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to the flows and in some instances have been observed to grade lateraily into flows. This
field relationship and the similarity in composition suggest that the intrusive rocks
probably represent the feeders of the volcanic pile.

Unit 17c: The clastic sedimentary rocks are also reddish to brownish grey in colour and
range from coarse boulder conglomerates and breccias to red shale, They are clearly an
intraformational facies in the volcanic rocks and are largely composed of debris from the
underlying volcanic rocks. The coarse congiomerate and breccia units also commoenly
contain granitic clasts probably derived from plutons such as the Guichon and Okanagan
batholiths, and numerous clasts of delicately flow-banded rhyolitic lavas that very closely
resembie those described by Rice as part of the Spences Bridge Group {1947, p. 24), or
those of map unit 10b,

The sandstone beds in the sequence display a profusion of sedimentary features such as
crosshedding, graded bedding, cut-and-fil} structures, and sole markings which abundantly
indicate that the section is right side up. The finer shale and silt beds commonly display
mud cracks, occasional raindrop prints, and at one locality, some possible salt crystal
casts. All indications are that these sediments, and the volcanic rocks were deposited in a
subaerial environment or in very shallow water,

Unit 11d: A thin, discontinuous bed of grey impure limestone and calcareous grit is
interbedded with a coarse congtomerate, simifar to those of unit 11c, in an outlier which
unconformably overlies Nicola rocks a short distance north of the Axe prospect. No
fossils were found in the limestone, and the conglomerate above and below is very similar
in all respects with conglomerates of unit e,

AGE OF UNIT 71: No definitive evidence is available as to the age of map unit 11.
The sequence is bound by faults to the southeast and northwest, but the outcrop pattern
and bedding attitudes on Mount Nicola suggest that there the assemblage probably
unconformably overlies rocks of both unit 9 and the Nicola Group. Clasts of granitic
rocks and acid lavas are common in the conglomerates of unit 11¢, and appear to have
been derived from Triassic/Jurassic plutons and from lavas of map unit 10 and/or the
Spences Bridge Group.,

A few fragments of pelecypods were found in a [imestone boulder in brown volcanic
conglomerate some 900 metres east of Menzies Lake (locality F14 on Fig. 1} and indicate
a possible Early Jurassic age for the limestone (H.W. Tipper, written communication,
August 9, 1873), thus setting a possible maximum age for the conglomerate. The
tentative correlation of map unit 11 with the Kingsvale Group is made on the basis of
lithology, degree and type of alteration of basic flows, types of clasts found in the
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conglomerate beds, and that, on the north slopes of Mount Nicola, the outcrop pattern of
the unit suggests an unconformable relationship with rocks of unit 9 and the Nicola
Group.

POST LOWER CRETACEOUS

UMIT 14: Several isolated exposures of a well-indurated boulder conglomerate
with well-rounded clasts, a large part of which consists of granitic and of Nicola
volcanic rocks, are found north and south of Lundbom Lake. At one focality east of
Sugarloaf Mountain the conglomerate unconformably coverlies fossiliferous Jurassic strata
of unit A. No direct indication of the age of this conglomerate was found, but the
abundance of granitic clasts in it would suggest that it was deposited at a time when the
targe Triassic and Jurassic plutons in the area were unroofed and were being actively worn
down. The presence of a few Kingsvale-like clasts would also suggest a post Lower
Cretaceous age.

UNIT 75: A few exposures of reddish weathering, hematitic boulder congiomerate
composed almost entirety of debris from volcanic rocks of map unit 11 oecur west of
Allison fault, 4.5 kilometres south of Aspen Grove. The exposures are isolated and
unfossiliferous. The age of this unit is uncertain but is probably post Lower Cretaceous.

PALEOCENE

COLDWATER BEDS — UNIT 16: Highly friable grit and conglomerate (map unit T6a)
and sandstone, shale, and coal-bearing beds {map unit 18h) occur as isolated exposures in
the northern part of the map-area. These are probably correlative with the Coldwater
beds.

Vegetation remains collected 300 metres north of Lundbom Lake {locality F15} were
examined by Dr. W, S. Hopkins, Jr., whose report is as follows:

Report: T-08 WSH 1974

Locality: Lat. 50° 05" 29.8” N; Long. 120° 37° 18.9” W
G.S.C. Locality 9247

Flora: Miscellangous fungal spores

Lyecopodium sp.
Miscellaneous bisaccate conifer polien

Metaseqlioia sp.
Podocarpidites sp.
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Alnus sp.
Paraalnipolienites sp.
cf. Pterocarya sp.
cf. Carpinus sp.
cf. Betula sp.
Tricolpites sp.
Triporopollenites sp.
Age: Paleogene, most probably Paleocene

MIDDLE EOCENE

PRINCETON GROUP — UNIT 17: Sedimentary rocks of Princeton Group crap out in
the southern part of the map-area where they unconformably overlie older rocks. The
unconformity with Nicola racks is beautifully displayed in a cut where the Summers
Creek road branches off Highway B. Here, well-bedded grey sandstones, siltstones, an
shales lap onto weathered, rusty, highty faulted, pyritic Nicola volcanic racks. Numerous
steep faults and fractures in the older rocks stop sharply at the unconformity. North of
this [ocality, Princeton sedimentary rocks straddle the high ridge that separates Allison
and Summers Creeks. This sharp east-west trend does not seem to bhe due to late east-west
faufting, but rather to an old depression that was fifled with Princeton sediments.

Plate X.  Unconformity betwen Nicola voleanic rocks and sedimentary rocks of map unit
17 along Highway 3 at junction with the Summers Creek road.
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Ptate XI.
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B along Quilchena Creek, east of Courtney Lake,

Piate X11. Hollow boulder of basalt of map unit 1
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Princeton sedimentary rocks {map unit 17a) are part of the Allenby Formation of Hilis
(1982) and inciude grit, sandstone, and siltstone, well displayed in cliffs along Suminers
Creek {Hills, 1962; McMechan, 1975) with minor coarse boulder conglomerate rich in
clasts of feldspar porphyry similar to that of the Siwash Creek and Trout Creek bodies
{Rice, 1974, p. 50). Volcanic rocks {map unit 17b) belong to the Lower Volcanic
Formation of Hills (1962} and consist of reddish, probably subaerial, basaltic flows and
breccia and some lahars.

The age of the Princeton voleanic and sedimentary rocks has been conclusively
established as Middle Eocene by K/Ar dates (Mathews and Rouse, 1963; Rouse and
Mathews, 1961), by macrofauna (Russel, 1938}, and by microfauna (Hills, 1962},

PLEISTOCENE AND RECENT

VALLEY BASALT — UNIT 18: Flows of grey and reddish, vesicular olivine basalt
{(map unit 18a) occur in the northern part of the map-area, mainly in Shrimpton Creek
valley, along the WMissezula Lake — Kentucky Lake — Alleyne Lake valley and in
Quilchena Creek valley. The basalt is usually 40 to 50 metres thick and consists of five or
six flows {Lambert, 1983).

The flows characteristically form long, sinuous, flat-topped, vertical cliffs which follow
the valley side and which can commonly be matched with similar exposures at the same
elevation on the opposite side of the valley. These are clearly erosional remnants of lavas
which once fiooded the valley floor. The cliffs usually afford excellent exposures of flow
contacts, columnar jointing, subvertical vesicle pipes and vesicle cylinders, and other
features typical of basaltic pahoehoe flows. At one locality on the west side of Quiichena
Creek, east of Courtney Lake, the basalt weathers into peculiar, hollow boulders, some
large enough to comfortably house several persons in their cavity. This feature has been
described and investigated by Campbell {1966) who attributes them to processes of
differential weathering.

Approximately 2 kilometres south of Loon Lake an elongated plug of medium-grained
gabbro (map unit 18h) cuts volcanic sediments of the Eastern Belt. This probably is an
eroded volcanic neck from which the flows issued.

The valley basalts of Quilchena Creek have been described by Lambert {1963, pp. 15, 16)
who indicates that afong Quilchena Creek the flows overlie unconsolidated sand and
gravel and are overlain by glacial drift and glacio-fluvial deposits. Fulton {1965} also
states that south of Merritt, along the Coldwater River, valley basalts rest upon
interglacial sediments. 1t would therefore appear that the flows are of Pleistocene age.
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INTRUSIVE ROCKS

Intrusive rocks in the map-area range in age from Upper Triassic to Upper Cretaceous.
The oldest plutons are compositionally and genetically related to Nicola rocks and some
probably represent the roots of Nicola volcanoes.

The Allison Pluton, though only slightly younger, clearly cuts Nicola rocks and bears no
obvious genetic relation to them. Younger plutons include parts of the Jurassic Pennask
batholith and Cretaceous intrusions aicng Allison and Summers Creeks,

UPPER TRIASSIC TO LOWER JURASSIC

UNIT 4: Leucocratic, pyritic, sheared quartz porphyry occurs along a northerly
trending shear zone west of Summers Creek and 2 to 5 kilometres north of the Axe
prospect. Though fine grained and highfy sheared, the porphyry appears to be intrusive
into flow rocks of unit 1a, It clearly predates the shear zone which seems to be truncated
to the north by a body of diorite of unit 5. Since the diorite is considered to be only
slightly vounger than the volcanic rocks it intrudes, the porphyry of unit 4 is also
assumed to be roughly of the same age as the Nicola rocks.

UNIT 5: Generally elongated, structurally controlled stocks and irregular bodies of fine
and medium-grained diorite, syenodiorite, quartz diorite, monzonite, and diorite breccia
occur almost exclusively in the Central Belt from the Axe prospect to the northern
boundary of the map-area. The fargest of these forms two nearly coalescing masses
northeast of Lundbom Lake and was termed South Nicola stock by Schau (1968). The
most common rack type in the stocks (s a medium-grained equigranular to weakly
porphyritic pyroxene diorite that is generally strongly saussuritized and locally flooded
by potash feldspar, This rock type is most common in the smaller stocks. Larger plutons
tend to be of coarser grain and commonly contain guartz-bearing phases.

Contact relationships between these intrusive rocks and the volcanic rocks vary, In most
cases they are either a fault or sharply intrusive, but in others, and especially, the larger
bodies in the northern part of the map-area, they are highly irregular and gradaticnal and
the volcanic rocks around the pluton are highly altered and recrystaliized.

All stocks, large or small, are similar in composition to the surrounding volcanic rocks and
are strongly oriented parallel to the main trends of bedding and faulting in the volcanic
rocks. Lithologically most of the piutons are very similar to dioritic intrusive rocks at
Copper Mountain {Preto, 1872} and near Kamloops {(Northcote, 1974} which, though
intrusive into the surrounding volcanic rocks, are coeval and cornagmatic with them.
Similarly, though no K/Ar data is available, it is suggested that the stocks of map unit b
are magmatically related to the Nicola volcanic rocks and are of much the same age.
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UNIT 6: Stocks of pink and grey, medium-grained porphyritic pyroxene monzonite and
syenite and small pipes of monzonite and syenite breccia occur in the Central Bélt from
near Courtney Lake to the north end of Missezula Lake and in the Eastern Belt from
Missezula Lake south, Two stocks of somewhat sinmilar but much finer grained rock nncur
in the Western Belt.

Typically, rocks of unit 6 are grey-green to salmon pink in colour and are essentially
composed of zoned intermediate plagioclase, augitic pyroxene, and varying amounts of
potash feldspar. Sericitization of the plagiociase and variable alteration of the pyroxene
to chlorite, epidote, and actinolite are ubiquitous. Extensive flooding of potash feldspar
outward from fractures and veinlets is common, especially in zones of brecciation,
Breccia pipes, such as the Big Kid breccia northwest of Alleyne Lake, are one variety of
this unit and contain abundant fragments of porphyry as well as of country rocks in a
strongly propylitized and variably mineralized matrix. The similarity is striking between
the Big Kid pipe and similar breccia bodies associated with the Lost Horse intrusions of
Copper Mountain {Preto, 1972},

Wherever these stocks are surrounded by Nicola fragmental volcanic rocks, a remarkable
number of clasts of the intrusive are found in the nearby volecanic rocks thus indicating a
close overlap of ages between intrusive and extrusive or volcaniclastic rocks. The intrusive
is younger than part of the volcanic succession, which it cuts, and older than part of it, to
which it supplied clasts. These relationships suggest that most of these small stocks are
the high level, intrusive part of volcanic centres which periodically extruded the
surrounding voleanic rocks but which were soon after denuded and eroded to supply
dehbris for slightly younger parts of the succession.

A remarkably clear display of these relationships is provided by the sinuous and northerly
elongated stock of syenomonzonite and breccia and its surrounding volcanic rocks
immediately east of Missezuta Lake. This pluton not only supplied abundant debris to the
nearby conglomerates and lahars but also forms the core of a small dome and is
surrounded by discontinuous flows of analcite trachybasalt and small lenses of reefoid
limestone and calcarenite which probably once formed a fringing reef around the volcana.
Clearly this is the volcanic centre from which issued the nearby basalt flows,

Though no radiometric data is available on the absolute age of these plutons, they, like
their well-dated counterparts at Copper Mountain and near Kamloops, are considered 1o
be essentially coeval with the surrounding Nicola rocks and genetically related to them.

ALLISON LAKE PLUTON — UNIT 7: Granitic rocks of Allison Lake pluton crop out
on both sides of Highway b from Laird Lake northward for 12 kilometres. This pluton
has been previously described by Rice (1947, p. 39) as consisting of red granodiorite. The
portion that was surveyed during mapping was found to consist mostly of reddish and
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grey, locally miarolitic, biotite-hornblende granite and quartz monzonite with some
rmuscovite granite {map unit 7a}, Grey hornblende granodiorite {map unit 7b} and grey 1o
dark grey, locally migmatitic, hornblende diorite and quartz diorite {map unit 7¢} are
lesser constituents. large inclusions or roof pendants of strongly altered, locally
migmatized Nicola rocks (map unit 7d} occur at several places within the pluton and as a
long, narrow, strongly silicified zone outside the pluton southeast of Stringer Lake,
suggesting that the present level of erosion is close to the former roof of the intrusion,

The Allison pluton clearly intrudes Nicola rocks which are intensely sheared, siticified,
and pyritized along its contact. Rice (1947, p. 39} indicates that southwest of Alflison
Lake the ptuton is unconformably overlain by Lower Cretaceous Kingsvale rocks.

Radiometric age dating of biotite and muscovite from quartz monzonite and granite
yielded ages of 20045 Ma and 20345 Ma, respectively.

Thus the pluton is roughly coeval with the sutrounding Nicola rocks but is not chviously
genetically related to them.

LOWER JURASSIC OR LATER

PENNASK BATHOLITH — UNIT 8: Granitic rocks of the Pennask batholith crop out
along the eastern edge of the map-area north and northeast of Pothole Lake and southeast
of Loon Lake. The rock is biotite-hornblende granodiorite occasionally cut by felsic
dykes which also cut the country rocks near the hathalithic contact. The area of
extensive overburden east and west of Quilchena Creek in the northeast corner of the
map-area is probably shallowly underlain by Pennask rocks because the Nicola rocks that
are sparsely exposed here are extensively altered to epidote-garnet skarns.

Rice {1947) assigned a “Jurassic or later’ age to the Pennask batholith, and Schau (1968}
concluded that the intrusion is probably Early Jurassic image. The batholith is clearly
younger than Nicola rocks, but it must have been unroofed and actively eroded by the
time the conglomerate of map unit 14 was deposited. An Early Jurassic or later age for
this intrusion therefore seems likely.

POST LOWER CRETACEOQOUS

ALLISON CREEK STOCKS — UNIT 12: Several small stocks and numerous northerly
trending dykes occur along Allison Creek south of Laird Lake. These range from pink
leucogranite to mafic microdiorite, but mostly are of the less mafic varieties. The stocks
cut volcanic rocks of unit 10 and older Nicola rocks, and are cut by and altered along
faults which parallel Allison Creek and are part of the Allison fault system. A good deat
of silicification occurs in the stocks and nearby country rocks, and some copper
mineralization has been observed in a few places.
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The general scarcity, of suitable minerals and the ubiguitous alteration have frustrated
efforts to select samples for radiometric dating and the stocks can only be considered to
he post Early Cretaceous in age since they cut rocks of unit 10.

UPPER CRETACEOUS (CENOMANIAN)

SUMMERS CREEK STOCKS — UNIT 13: Granitic rocks of map unit 13 crop out
along Summers Creek south of the Axe prospect and as a separate stock 1.2 kilometres
north of the Axe Adit zone. Unit 13a consists of grey biotite-hornblende granodiorite,
biotite quartz monzonite, and minor pink granite. It forms a northwest-trending lobe
which protrudes from the main batholithic mass of Jurassic Gkanagan intrusions to the
east, and is traversed longitudinally by a branch of the Summers Creek fault. Co-existing
biotite and hornblende from grey granodiorite 1.6 kilometres south of the Axe south
zone vyielded the following K/Ar ages for the unit: biotite, 98,2+2.6 Ma; hornblende,
96.8£2.6 Ma. Similarly, biotite from quartz monzonite 2.4 kilometres farther to the
southeast along Summers Creelk yielded a K/Ar date of 96.7£2.1 Ma, This unit cuts
Nicola rocks and volcanic rocks of unit 10,

Unit 13b forms a small, northerly elongated stock of diorite, quartz diorite, and
granodiorite on the west slope of Summers Creek, north of the Axe prospect. No
information is available on the age of this pluton other than it cuts Nicola rocks, but it is
considered to he part of unit 13 on the basis of its lithclogy.

Northeast-trending quartz feldspar porphyry dykes, numerous quartz veins, some

silicification, and minor molybdenum mineralization in the volcanic rocks at the Adit
zohe are probably refated to these Cenomanian intrusions.
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3

METAMORPHISM AND CHEMISTRY

INTRODUCTION

The metamorphism and chemistry of the Nicola rocks have been previously studied and
described by Schau {1968} and Lefebure {1976}, The former report includes the northern
part of the Central and Western Belts, whereas the latter documents an area of excellent
exposures entirely within the Central Belt.

Nicola rocks are by far the most abundant in the map-area, and are the main object of
this study. A brief section at the end of the chapter is dedicated to rocks of unit 10.

NICOLA ROCKS

METAMORPHISM: In general, over the whole map-area, Nicola rocks are characterized
by a highly variable, low-grade state of alteration that is indicative of a low pressure
metamorphic environment. Metamorphic variations may be encountered locally near
intrusions or along major faults and shear zones where minerals indicative of higher
metamorphic grades and strong secondary fabrics may have developed. Most Nicola rocks
within the map-area, however, are massive and non-schistose, and are weakly altered. The
fresher basaltic rocks tend to be subaerial, and commonly have only slightly altered,
well-zoned augite and calcic plagioclase phenocrysts. The green basaltic andesites and
basalts of submarine sequences are generally more altered and contain a good deat of
epidote, actinolite, chiorite, albitized plagioclase, and calcite. Apart from these minerals,
which are very widespread and locally abundant in the bassaitic rocks, other common
secondary minerals include prehnite, pumpellyite, potassium feldspar, hematite, some
quartz, sphene, and, locally, garnet. Many of the basaltic flows, and especially those rich
in clinopyroxene, contain patches and subhedral masses of hematite and antigorite which
are probably pseudomorphous after ofivine. Ofivine itself, however, was not identified.

METASOMATISM: Schau (1968) reported that the Nicola rocks in his map-area have
undergone extensive metasomatism as indicated by textural, mineralogical, and chemical
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evidence. Metasomatic changes involving redistribution of major elements, and especially

alkalis, are described by him as having affected his whole map-area and, accordingly, he

classified his rocks as belonging to the calc-alkaline series on the basis of textures, relict

minerats, and inferred original chemistry (1968, p. 111).
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To the south in Fairweather Hills, Lefebure (1976} studied in considerable detail a
well-exposed succession of mostly basaltic flows and lahars which have undergone
variable degrees of alteration. Following an exhaustive chemical study as well as electron
microprobe studies of many of the constituent minerals, especially pyroxene, Lefebure
(1978, pp. 121-126) concluded that metasomatism in the basaltic igneous rocks occurred
over distances of millimetres and occasionally centimetres but that domains the size of a
hand specimen or larger remained unaffected. The evidence produced by Lefebure to
support these statements is impressive, and his conclusions contrast sharply with those of
Schau {1968), Though no such study was undertaken for the rest of the map-area by this
writer, Lefebure’s findings may well be applied to most of the area of this report. In
short, Nicola rocks are variably but generally weakly metamorphosed and do not appear
to have been extensively metasomatized. As will be shown in the next section, their major
element chemistry supports these conclusions and clearly indicates that a large part of the
volcanic rocks belong to an alkalic clan.

201 « CENTRAL AND EASTERN BELT FLOWS
A+ DENOTES ANALCITE PORPHYRY
« CENTRAL AND EASTERN BELT TUFFS
y CENTRAL AND EASTERN BELT INTRUSIVE ROCKS
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SUBALKALINE:
13 SA-74-152 IS FLOW EAST OF MISSEZULA LAKE
14,156 VP-74-106, 145, 164 ARE TUFFS NEAR MISSEZULA MOUNTAIN

17,:9,20,24 LK-74-47; SA-74-229, 263; JN-74-110 ARE FLOWS NEAR MISSEZULA MOUNTAIN
10 VP-73-164 IS FLOW {?} ALONG OTTER CREEK
57 SA-74-111 IS INTRUSIVE AT SOUTH END OF MISSEZULA LAKE

54,55,56 VP-74-17, 18, 105 ARE INTRUSIVES SOUTHWEST OF MISSEZULA LAKE
53 SA-74-210 IS INTRWUSIVE EAST OF SUMMERS CREEK

Figure 8,  Total alkalisifica plot for volcanic and intrusive rocks of the Central and Eastern Belts.

PETROCHEMISTRY: Chemical analyses of Nicola volcanic or intrusive rocks, their
normative compositions, and a brief petrographic outline are given in Appendices 1 to 5.
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The location of the analysed rocks is given on Figure 1.

Refractive index plots (Fig. 7} indicate a predominance of andesitic and basaltic rocks in
the Central Belt and to a lesser extent in the Eastern Belt. In contrast, dacite and andesite
predominate in the Western Belt.

Figure 8 is a total alkalis versus silica plot for volcanic and intrusive Nicola rocks and
clearly indicates that the bulk of the rocks analysed fall in the alkaline field. Those
voleanic rocks which fall in the subalkaline field, below the dividing line of MacDonald
{1968}, are all from the submarine succession in the vicinity of Missezula Mountain in the
south-central part of the map-area or from the Western Belt. Similarly, three of the five
subalkaline analyses of intrusive rocks are from one fault-bound body southwest of
Missezula Lake.

Harker variation diagrams are given on Figure 9 and show that intrusive and extrusive
rocks ptot together and thus are probably comagmatic. The CaO and MgO variation
diagrams also show that the Nicola rocks plot between the typical calc-alkaline trend, and
the trend of Tahiti alkaline rocks {Williams, 1833}, The Al, Q5 variation diagram shows a
greater scatter of points with a wezak elongation parallel to but not corresponding with
that of the alkaline Tahitian lavas.

All of the subalkaline rocks are strongly quartz normative whereas those which plot in the
alkali field have very little or no quartz in their norms. Some of these, and especially
those which have identifiable analcite phenocrysts, are distinctly nepheline normative.

Figure 10 shows that most of the alkalic rocks that were analysed belong to a potassic
series somewhat similar to that of alkali basalts from Gough Istands {Le Maitre, 1962) and

Tristan da Cunha (Baker et a/., 1964}, two alkalic volcanic islands associated with the
mid-Atlantic rift,

Figure 11 is a comparative piot of average values of rock suites and shows that the
averages of Central and Eastern Belt volcanic and intrusive rocks, of Lefebure’s (1976}
Fairweather Hills volcanics, and of Schau's {1968) A1 assemblage plot close to the
averages of other Upper Triassic suites in the Quesnel Trough and also close to the
averages of several alkaline suites from other parts of the world.

If the analyses from Fairweather Hills of Lefebure (1976) and those of assemblage A1 of
Schau (1968) were added to the diagrams of Figures 8, 9, and 10 they would produce
very similar plots. Lefebure’s rocks (1976, p. 88} all cluster in the alkali field, and Schau’s
analyses also fall largely in this field. One possibility for these high Na,Q + K,0/SiQ,
ratios is that, as suggested by Schau {1968}, the whole map-area has suffered metasomatic
introduction of alkalis. Lefebure’s {1976) work, however, indicates that this is not the
case. Moreover, three of the rocks analysed by this writer are augite basalt porphyry flows
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crowded with clearly recognizable tiny phenocrysts of analcite. As shown on Figure 1,
these samples come from widely separated localities. The identity of analcite has been
determined by X-ray powder diffraction (Table B} and by standard optical techniques,
including the determination of the refractive index of powdered mineral. There is no
question as to the identity of this mineral, and its mode of cccurrence, exclusively as
euhedral crystals, strongly suggests that it is of primary origin. The analyses of three
representative samples of the analcite basalts plot clearly in the alkali field close to one
another and to most of the other analyses. The above strongly suggests to this writer that
the analyses of these three samples and, by association, those of most of the others, fairly
reflect the original composition of the rocks and indicate that no appreciable alkali
metasomatism has taken place.

/__drvine and Baragar {1971)

}__H__.Fiefd of Gough Island and
/ Tristar da Curha basalls

\ /Pomssic
Ab Or
« CENTRAL AND EASTERN BELT ELOWS
A*DENOTES ANALCITE PORPHYRY
x CENTRAL AND EASTERN BELT TUFFS$
YCENTRAL AND EASTERN BELT INTRUSIVE ROCKS

Figure 10. Plot of normative An, Or, and Ab’ for the Central and Eastern Belt volcanic and
intrusive rocks which have norm @ =0 {Ab’ = Ab +% Nel.
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TABLE 5. X--RAY POWDER DIFFRACTION DATA FOR ANALCITE

Laven Analcite Nova Scotia Analcite | Aspen Grove Analcite | Aspen Grove Analcite | Aspen Grove Analcite
Standard No. 7-363 | Standard No. 19-1180 N-73-262 SA-74-114 SA-74-154
dA 1 da 1 dA 1 dA T dA 1
9.61 1
9.14 A e - 9.02 1
----- 7.93 2
6.88 20 6.88 2 6.92 1 6.92 1
6.20 2 - .
5.61 ] 80 5.60 60 5.87 2 5.61 10 5.61 5
— 5.43 7
485 40 4.85 20 4,875 2 485 6 485 4
4.15 2 S E—— .
P 3.80 2 3.33 5
S - 3.76 4
P 3.67 8 -
i 3428 100 3.43 100 352 spot 343 10 343 10
3.36 10 - -
3.24 5 3.24 2 3.20 Spot e
3.08 20 —n 3.07 spot 310 5
3.06 5 - -
2979 2 — 2.98 2
2929 70 2.927 50 2.93 7 2.92 10 2.92 [
2.896 30 S - e S -
- 2.848 6
2.804 20 2.803 8 2.805 4 -
2,778 10 2.763 5 R T E [
2.696 40 2.603 16 - 2.69 6 2682 3
2.673 20 —— -
2.506 50 2,506 14 2.508 5 2.521
2434 20 2.427 :] 243 3
2412 20 2.417 1
2.36 5
2.290 CT N — .
J— T e — . - . - 2.242 Es)
2.229-2.217 ; 30 2,226 40 - 2.226 4 1
2,170 P10 7 2169 2 2.201 1] - 2.18t 4
2125 10 3 2118 8 1 e b e e R -
2.10 s i e O - -
{ 2015 P20 1 2024 2 1.997 4
P1.94 !B | 19418 2 1.937 2
! 1.008 P30 | 1904 14 | e 1.903 &
. 1.892 "30 | e 1.892 8 | - 1.599 2
| 1.869 a0 | 1sest 8 — 1.87 5 1.87 a
e |- i 1.8353 2 | e - B
I 1.744.1.724 ; 50 1.7430 20 1.731 5 1.743 7 1.765 1
P l 1.7166 -] e = - 1.728 1

NOTE: Standard patterns taken from ‘Selected Powder Diffraction Data for Minerals,’ Publication DBM-1-22 by
Jeint Committee on Powder Diffragtion Standards, First Edition.

Rocks of the Western Belt, though not as comprehensively analysed, are largely subalkalic
and belong to a calc-atkalic series (Fig. 8). Acid types such as rhyolite and dacite are
commeniy identified in the field, and form an appreciable part of the refractive index
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plot of Figure 7. Only four analyses from this belt are available {Appendix 1}. These are
all considerably siliceous, strongly quartz normative, and contain very small amounts of
K, 0.

PETROCHEMISTRY OF MAP UNITS 10 AND 11: Rocks of map unit 10 form a
weli-differentiated suite that ranges from basaltic andesite 1o rhyolite in composition.
This variation can readily be observed in the field and is supported by the chemical data.
Appendix 6 tists eight chemical analyses from unit 10 and three from unit 11. Figure 12
shows that virtually all the analysed samples are subalkaline, and Figure 13 clearly
indicates that these closely follow a calc-alkaline trend which in this plot is clearly
discernible from an alkaline trend (Church, 1975},
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Figure 11, Comparative total alkali-silica plot of average values for various rock suites,

60



20
15
ALKALINE
' MacDonald
(1968) ¢ @
x [}
v ok
54 - b4
¢ s SUBALKALINE
° ' 50 60 70
30 40 o .
Wt % Si0;
e UNIT ¢ FLOWS A UNIT 10 FLOWS
X UNIT @ TUFFS v UNIT 10 INTRUSIVE ROCKS

Figure 12, Totsat alkali-silica plot for analysed rocks of map units 10 and 11,

NO2O+K20
5 o 5 0

304

o]

o

Q 254

L d

O

g’zo-

<

T .
0]

e

10

£

le)

& s

He

0 . ; . . . ‘ . . .
000 050 100 150 200 250 300 350 400 450 500
Aly03 /8102
+ UNIT 9 FLOWS L UNIT 10 FLOWS

X UNIT 9 TUFFS

Figure 13. Triaxial plot for analysed rocks of map units 10 and 11.

r UNIT 10 INTRUSIVE ROCKS

61



4

STRUCTURE AND STRATIGRAPHY
INTRODUCTION

The structure of the map-area is typically one of brittle deformation characterized by
farge northerly trending high-angle fault systems which divide the Nicola rocks into three
subparallel belts. These faults were intermittently active for a long period of time and
controlled the distribution of Nigoia volcanic and intrusive rocks and Early Tertiary
volcanic/sedimentary basins. Thus, in a broad sense, these faults define a rift system
which originated in or before Early Triassic time and was intermittently active at least
unti! the Middle Eocene and possibly later,

FOLDS

Immediately north of the map-area, Nicola rocks are reported to be locally strongly
schistose and to have been thrown into a series of upright and overturned folds (Schau,
1968}, These structures do not extend south into the map-avea. They are probably related
to emplacement of the Nicola batholith and are confined to its southern terminus.

A large, northerly trending, synclinal structure, the Meander Hills syncline, has been
described by Rice (1947} and by Schau {1968) to extend from the Meander Hills east of
Nicola Lake to a point just west of Princeton. The trace of this fold, as shown on Rice's
(1947} map, lies within the map-area in the region east and northeast of Alleyne Lake and
between the south end of Missezula Lake and Dry Lake. Nowhere in this area is the
existence of the Meander Hills syncline substantiated by the present mapping. In fact, alt
bedding plane attitudes taken indicate that the Nicola rocks are arranged in a series of
roughly monoclinal panels separated by faults, and are not folded.

The possibility of alocal, broad, northerly trending synclinal warp truncated by branches
of the Summers Creek fault system is suggested by bedding plane attitudes on the ridge
3.2 kilometres north of Missezuia Lake. Immediately east of Missezula Lake, flow and
volcaniclastic rocks of unit 2 are arranged in a northerly elongated domal structure
around a small stock of unit 6. It is believed that this structure is of voleanic, not
tectonic, origin. The stock is the core of an ancient volcano and the volcanic rocks were
buiit up around it.
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FAULTS

SHEAR ZONES: A prominent shear zone marks the western boundary of the Summers
Creek fault system from the Axe prospect northward for at least 12 kilometres. The zone
ranges in width from a few metres to more than 300 metres. Over most of its length rocks
within this zone are deformed to highly fissile green schist or sericite schist with a strong
west-dipping foliation. To the north the shear zone is lost in an area of no exposure
southwest of Missezula Lake, and to the south it narrows abruptly and appears to merge
into a fault north of the Axe Adit zone. A number of copper occurrences exist along or
near this shear zone northwest of Missezula Mountain, both in flow rocks of unit 1a and
in diorite of unit b.

The age of shearing is not well known but it appears to be clder than a large diorite hody
{map unit 5} which was intruded west of Summers Creek, roughly midway aleng the
shear zone. The diorite cuts strongly schistose volcanic rocks but is itself not significantly
sheared, No absolute age is available for this Intrusive body, but on the basis of its
lithology and distribution, it is considered to be part of map unit 5 and to correlate with
Central Belt intrusive rocks that are probably Late Triassic to Early Jurassic in age.

Another northerly trending shear zone has been identified along the boundary of the
map-area, approximately b kilometres northeast of Lundbom Lake, wherg lavas and
tuffaceous rocks of unit 1 are strongly sheared and foliated across a width of 200 metres.
The foliation in this zone trends northerly and dips steeply east. The shear zone appears
to be the southern terminus of a wide zone of foliated rocks mapped by Schau {1968, pp.
118, 122} which extends northwesterly past the west end of Nicola L.ake and along the
western border of the Nicola batholith. Schau (1968, p. 124) reports that foliation in this
zone 'is older than iocal overturned folds at Nicola L.ake and is cut by late hydrothermal
veins associated with the Central Nicola batholith. The foliation is probably lower
Jurassic in age.”

MAIN FAULTS: Regional, north to north-northeasterly trending faults define the
struciural fabric of the map-area and apparently control the distribution of volcanic and
intrusive rocks. The Sumrmers Creek — Quilchena Creek fault system (sge Fig. 14) is the
largest of these and is part of a structure that has been traced for more than 160
kilometres from south of Copper Mountain at least as far as Kamloops. The Allison Creek
fault roughly follows Highway 5 north of Alfison Lake, crosses into the valley of Otter
Creek, and joins with the Summers Creek fault system north of Courtney Lake. Another
fault crosses the northwest corner of the map-area between Hamilton Lake and Garcia
Lake and continues southwestward and northeastward,

These three main breaks divide the Nicola rocks within the map-area into three belts.
Rocks of the Central and Eastern Belts, as shown in the preceding chapter, are chemically
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similar and are in large part alkalic. Those of the Western Belt are calc-alkalic and, for the
most part, younger than those of the other two belts.

The Summers Creek fault is sharply defined from near Alleyne Lake to the vicinity of the
Axe prospect, and marks the boundary between the Central and Eastern Belts. South of
Missezula Lake the fault juxtaposes mainly submarine basaltic flows and breccias and
associated dioritic stocks of the Central Belt against mainly subaerial lahars, with lesser
sandstone and siltstone, and associated monzonitic and syenitic stocks of the Eastern
Belt. The-attitude of layered rocks and elongation of intrusive bodies of both assemblages
paratlel the northerly trend of the main fault system. North of Missezula Lake]”
well-layered, submarine volcaniclastic strata of the Eastern Belt with no associated
intrusive rocks, are separated by the Summers Creek fault from predominantly subaerial
flows, breccias, and lahar deposits of the Central Belt which are cut by numerous
intrusions. South of Aspen Grove, volcanic and sedimentary rocks of the Western Belf are
separated by the Allison fault from volcanic rocks of the Central Belt. Branches of the
same fault system also bring slices of Late Jurassic or Early Cretaceous conglomerate of
map unit 9 in contact with Western Belt rocks and with Cretaceous rocks of map unit 11,
North of Aspen Grove the Western Belt assemblage is missing, and Central Belt rocks are
in direct contact with rocks of units 9 and 11. The unnamed fault between Garcia and
Hamilton Lakes brings Western Belt rocks in contact with rocks of both the Central Belt
and map unit 11. This fault continues to the northeast and southwest beyond the
boundaries of the map-area. To the northeast it may join with Schau’s {1968) Nestor
Creek fault, and to the southwest with his Howarth Creek fault.

Field relationships and chemical data suggest that volcanic rocks of the Central and
Eastern Belts were derived locally from several stocks of dicrite, micromonzonite, and
syenite (map wunits 5 and B}, the distribution and elongation of which is strongly
controlled by the northerly trending minor faults. In contrast, the Western Belt
assemblage correlates more readily with rocks found to the west and northwest which
flank, and were probably derived from, the Upper Triassic Guichon Creek batholith.

Separations of these sharply contrasting belts of Nicola rocks have undoubtedly been
enhanced by late movements along these major fault systems, but are also considered to
be too systematic and complete to be entirely due to late fault displacerments unrelated in
otigin to Nicola volcanism. All structures in the wolcanic and intrusive rocks are
dominated by the same northerly trend as the major faukts. Such structural conformity is
probably the result of an old system of major, deep-seated crustal fractures which
dominated the structural framework of this region in Upper Triassic time and caused
Nicola volcanic centres to be distributed in northerly trending belts flanked by basins.
These basins were probably not very deep at any one time, as evidence of deep water
volcanism and sedimentation is not common in this part of the Nicola Group.
Accumulation of a considerable thickness of strata was possible 1ocally, probably because
of renewed movement along the master faults and resulting downdropping of the basin
floors as volcanism and sedimentation continued.
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The influence of large-scale faults on sedimentation and volcanism is also evident in the
distribution of the Middle Eocene Princeton and Quilchena basins and in other Tertiary
basins throughout southern British Columbia and northern Washington. Excellent
accounts of the influence of graben tectonics on the distribution of volcanism and
sedimentation in two Early Tertiary basins have been provided by Parker and Calkins
{1964} and Church {1973). These same studies have alsc shown that the basins are
characterized by thick shallow water and subaerial deposits rather than deep water
sedimentary and volcanic successions.

In summary, the present mapping has shown that large, northerly trending faults divide
Nicola rocks in three distinct belts. The Central Belt contains the greater proportion of
high energy, proximal extrusive rocks, such as flows, coarse breccias and fahars, and many
coeval intrusions, several of which apparently mark eruptive centres. The main fault
systems were established early in the geotogic history of the region, provided conduits for
volcanism and the structural framework which restricted the distribution of sedimentary
basins. Similar systems of large, high angle, northerly trending faults occupy many major
valleys in southern British Columbia and define a series of rift valleys or grabens which
fan out from the Columbia basalt plateau south of the International Boundary (Carr,
1962, pp. 48, 49). Some of these grabens have been known for some time to be filled
with Middle Jurassic to Early Tertiary sedimentary and voleanic rocks {Carr, 1962, p. 48).
In the area of this report the main faults appear to have been formed at least as early as
Upper Triassic time.

STRATIGRAPHIC CONSIDERATIONS

Details of the stratigraphy and thickness of the Nicola Group remain tentative mostly
because of the very limited amount of research that has been done and the complexity of
the geology, especially in its volcanogenic portion. Rice (1947) described in some detail
the sedimentary rocks in the vicinity of Hediey as forming a succession some 2 000
metres thick which he considered to be the basal part of the Nicola Group. Fragmentary
information indicates that similar rocks may occur in the north on Trepanege Plateau.
Recently (A. V. Okulitch, personal communication, 1976}, microfossils from sedimentary
rocks overlying the Salmon River unconformity northeast of Salmon Lake have shown
that these strata, which had been considered to be Upper Paleozoic, are in fact Upper
Triassic. This finding raises the possibility that a large part or al} of the presumably Upper
Paleozoic rocks of the Douglas Plateau may be part of the Nicola Group. Tuffacecus
sandstone and argillaceous sedimentary rocks trending north of the Thompson River for
several kilometres east of Kamloops have recently been discovered to be of Late Triassic
age and in fault contact with Pennsylvanian and Permian strata to the east (R. Smith,
work in progress; P. B. Read, personal communication, 1976). These recent discoveries,
though from widely separated localities, strongly suggest that the eastern portion of the
Nicola Group, from Hedley to Kamloops, consists of a sedimentary pile that includes
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extensive tuffaceous sandstone and argillite, some prominent limestone units, and lesser
quartzite. Little evidence has been found to support Rice’s {1947) suggestion that the
sedimentary rocks at Hedley form the base of the Nicola Group and underlie the volcanic
rocks that dominate the central part of the group. In fact, preliminary petrographic
studies of the Hedley sediments (R. H. Wallis, personal communication, April 1977}
indicate that these strata consist of fine debris from the volcanic rocks to the west of
which they are probably distal equivalents. In similar fashion, the western part of the
Nicola Belt from the west end of Kamloops Lake to the Tufameen area is known to
contain abundant sedimentary rocks including much limestone, but the distribution and
thickness of these strata are not known. Thus, as previously suggested {(Campbell, 1966;
Schau, 1968]), the Nicola Group appears to consist of a central part rich in volcanic and
related intrusive rocks, flanked to the east and west by sedimentary rocks. The nature,
thickness, extent, and contact relationships of the sedimentary facies with the central
volcanic facies are only poorly known at best. There is no evidence that the sedimentary
rocks of either the eastern or western facies are continuous under the volcanic pile of the
central zone but rather it seems more likely that the two sedimentary successions are the
lateral equivatents of that zone,

The only detailed information from the central volcanogenic part of the Nicola Belt is the
work of Schau {1968) in the vicinity of Nicola Lake, In this area he outlined a succession
of sedimentary and volcanic rocks which he considered to be at least 7 000 metres thick,
and divided it into two depositional cycles on the hasis of type of predominant
phenocrysts in the volcanic units. The present work includes the core of the area mapped
by Schau, but has so far been unable to confirm or expand his stratigraphy. The present
mapping indicates that the centraf part of the Nicola Group consists of separate, parallel

belts of volcanic and sedimentary rocks, the relation between which is at this time not

known, Since the belts are separated by major faults and no suitable marker horizons
have yet been found, the total thickness of the original volcano-sedimentary sequence
cannot be estimated. Rapid facies changes of major proportions are known to occur in
the Central and Eastern Belts, as can be expected in areas of proximal volcanic rocks
deposited under high energy regimes. These further complicate the stratigraphic picture
and preclude the opportunity of tracing specific rock sequences for large distances
laterally. Locally, partial thicknesses of particularly well-layered sequences can roughly be
-estimated to be in the order of 2 800 to 3 000 metres (see Western Belt, cross-section
A-A’, Fig. 1}. Elsewhere, and especially in the Central Belt, not even such crude estimates
are possible because of the lack of marker beds and lateral discontinuity of rock units.
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5

MINERAL DEPOSITS

GENERAL REMARKS

The map-area covers, virtually in its entirety, the region that for many years has been
known as the Princeton-—Merritt Copper Belt. Within this belt, copper prospects are
numerous and range from mere occurrences of trivial size to large, though as yet
uneconomical, porphyry-type deposits,

The strong control of the distribution of copper occurrences along this belt by fauits of
the Allison Creek and Summers Creek systems was noted by Rice (1947, pp. 90, 91} and
by other earfy workers. Rice correctly recognized that these faults, if projected
southward, would extend into the Copper Mountain area and wondered why, given this
strong structural continuity, no member of the Copper Mountgin intrusions had been
found north of the Princeton Basin (1947, p. 91). In fact this report and other recent
work (Preto, 1972, 1974, 1975, 1976; Northcote, 1974, Carr, 1962; Barr ef al., 1976)
have shown that not only does the structural continuity extend from Copper Mountain at
least as far as the lron Mask batholith near Kamloops, but numerous intrusions of the

same age and composition as those of Copper Mountain exist in this region. These
intrusions are genetically related to Nicola volcanic rocks, and host many of the copper
deposits.

The geological map {Fig. 1, in pocket) documents that most of the copper occurrences
are in rocks of the Central Belt, and that the greatest concentration is in the vicinity of
Aspen Grove where it is known as the Aspen Grove Copper Camp. This camp has seen
intermittent exploration activity since the beginning of the century (Minister of Mines,
B.C., Ann. Rept., 1801, pp. 1179-1189}) but, though a large number of cccurrences have
been discovered and some extensively explored, production to date has been trivial.

SUBDIVISION OF MINERAL OCCURRENCES

Most mineral showings in the map-area can be arbitrarily divided into eleven groups on
the basis of mineralogy, host rock, and mode of occurrence. In addition to these a coal
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deposit occurs in rocks of map unit 16 in the extreme northwest corner of the map-area,
a gold occurrence in altered Nicola tuffs near the contact with the Pennask batholith (AU
prospect) 2 Kilometres east of Pothole Lake, and a chalcocite-tetrahedrite occurrence in
quartz veins within the Allison pluton (MOB prospect} along the western boundary of the
map-area, 7.2 kilometres north of Allison Lake.

Group 1 — Chalcopyrite-bornite-native copper and/or chalcopyrite-pyrite
disseminations in brecciated zones and along fractures in diorite
and monzonite stocks and dykes of units 5 and B, and in nearby
Nicola volcanic rocks. This group includes some very large
porphyry-type prospects.

Group 2 — Chalcopyrite-pyrite with or without chalcocite and bornite as
disseminations and replacements in sheared Nicofa volecanic rocks
or diorite of unit 5 along major branches of Summers Creek--
Quilchena fault,

Group 3 — Chalcopyrite, bornite, pyrite, and magnetite in breccia pipes of
unit 8,

Group 4 — Chalcocite, bornite, native copper, chalcopyrite, pyrite, and
hematite in fracture zones in red or green lahar of unit 1 or along
or near contacts between red and green lahar,

Group b — Chalcocite, bornite, chalcopyrite, and pyrite in Nicola fimestone
and argillite.

Group 6 — Chalcocite, native copper, cuprite, bornite, chalcopyrite, pyrite,
magnetite, and hematite in brecciated tops of subaerial flows.

Group 7 — Chalcocite, native copper, and hematite as disseminations and
minor replacements concordant with bedding in volcanic con-
glomerate and lahar deposits.

Group 8 — Chalcopyrite, pyrite, and magnetite with or without bornite in
epidote-garnet skarn in limestone and/or basic flows.

Group 9 — Chalcopyrite and pyrite with or without molybdenite as fracture
fitlings and disseminations in altered intrusive rocks of Pennask
batholith.

Group 10 — Chalcopyrite and pyrite in shear and fracture zones of Allison
pluton and in altered volcanic rocks included in pluten.

Group 11 — Chalcocite, bornite, chalcopyrite, and pyrite in fracture and
hrecciated zones In massive volcanic and volcano-sedimentary
MNicola rocks,

Of these, prospects of groups T and 3 and specifically the Axe, Blue Jay, and Big Kid
propetties, clearly have the highest potential of heing economic at some time in the
future because of their larger size and locally better grade. The only prospect assigned to
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group 9 {Mint, locality 33) also appears to be large and associated with an extensive
hydrothermal system, but the grade is very low,

Appendix 7 is a classification table of those mineral occurrences within the map-area for
which a hame and some other information could be obtained. The more important of
these are described in some detail below,

DESCRIPTION OF PROPERTIES
Group 1
AXE (LOCALITY 4)

Location: The AXE, BUD, BOL, LOX, and RUM claims, totalling approximately 200,
are owned by Adonis Mines Ltd. and are situated on the west side of Summers Creek,
approximately 19 Xkilometres north of Princeton. Access is by dirt road branching
eastward from Highway 5 at the north end of MacKenzie Lake, or by dirt road branching
westward from the Summers Creek road, approximately 13 kilometres north of the
junction of this road with Highway b.

DESCRIPTION

History: Copper mineralization at the Axe showings is exposed in natural outcrops on
the Adit zone and on steep east-faging cliffs of augite porphyry on the South zone. These
showings must have been known for some time, as indicated by an old 30-metre adit
driven at the Adit zone. The sequence of events which in recent years led to the
property’s present status can be summarized as follows:

The claims were staked by J. A. Stinson in 1967 and 1968, and {ater acquired
by Adonis Mines Ltd,, with Mr. Stinson becoming a major shareholder and
officer of the company.

Soon after the claims were first staked, the Summers Creek access road to the
South zone was built and eight trenches totalling 295 metres were excavated.

In 1967 Meridian Mines Ltd, optioned the property, cut 3 910 metres of
lines, and performed various geophysical and geochemical surveys. This
company also did some bulldozing and drilled seven BQ wireline holes (M1 to
M7} totalling 642 metres.
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In 1968 the property was optioned by Quintana Minerals Corporation. This
company excavated more trenches, and sampled and mapped the claims, It
also drilled four large-diameter rotary holes {Ta to R4} totalling 990 metres.

In 1969 Mr. Stinson excavated more trenches and drilled two diamond holes
{A2 and AZ) totalling 270 metres.

In 1969, 1970, and 1971 the property was under option to Amax
Exploration, Inc. This company did further linecutting and performed more
geochemical, geophysical, and geological surveys. It also drilled 51 percussion
holes totalling 3 350 metres and 15 diamond holes totalling 2 730 metres.

In 1272 and 1973 Adonis Mines Ltd, did further work including more
trenching, 22 NQ wireline holes totalling 3 134 metres, and 70 percussion
holes totalling 2 551 metres.

No further significant work has been done on the property.

The work done to date has contributed in outlining a large porphyry system involving an
area nearly 3.2 kilometres in diameter and containing at least three zones of appreciable
hut scattered copper and some molyhdenum mineralization. In spite of the persistent and
considerable efforts outlined above, the sizes and grades of the mineralized zones are only
poorly known, because of the complicated geology, erratic nature of mineralization, and
generally poor recovery obtained in drilling due to intense faulting and fracturing and
localized deep weathering of the bedrock.

GEGLOGY

General: The Axe property belongs to a large group of copper showings including several
porphyry-type deposits that are found in a narrow, northerly trending belt between
Copper Mountain and Nicota Lake. All of these deposits occur within an assemblage of
high-energy proximal volcanic and genetically related intrusive rocks which form a
narrow, largely fault-bound Central Belt (Preto, 1974, 1975) in the Upper Triassic Nicola
Group.

Figure 15 is & generalized outcrop map of the area surrounding the showings. Copper
mineralization occurs in Upper Triassic Nicola volcanic rocks that are cut by a variety of
intrusive rocks ranging from mafic diorite to syenite and from quartz diorite to felsic
quartz porphyry. Structurally the mineralization occurs in an area where two major
branches of the northerly trending Summers Creek fault come together, break up into a
series of lesser east-west, northeast, and northwest-trending structures, and finally
continue southeastward apparently as a single fault of seemingly lesser magnitude.
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The oldest rocks within the area of Figure 15 are massive flows and breccias of augite
basalt porphyry. Interlayered with these are massive to thinty bedded crystal and lithic
tuffs and some volcanic sandstone and siltstone. A few small lenses of massive, focally
fossiliferous, impure limestone and limestone breccia are also found interlayered with the
volcanic sediments. All these rocks are part of the volcanic assemblage of the Central Belt
which is well displayed for several kilometres to the north (Preto, 1974, 1875).

On the east side of Summers Creek, and across the Summers Creek fault is a succession of
grey-green volcanic siltstone, greywacke, and some tuffs which are underlain by massive,
purplish green pyroxene-plagiociase basalt porphyry flows and breccia. The sedimentary
rocks of this succession are part of the Eastern Belt assemblage (Preto, 1974, 1975) and
appear to be the distal, fine-grained equivalent of extensive laharic deposits that form the
eastern slopes of Summers Creek a short distance to the north. The underlying flows and
breccias of unit 2a (Fig. 15} are identical to and possibly eguivalent with some of the
Central Belt rocks. If this correlation proves correct, the Central Belt rocks would
definitely have been uplifted with respect to those of the Eastern Belt.

In the areas of copper mineralization, and especially on the Adit and Western zones, the
Nicola rocks are cut by a complex assemblage of generally fine-grained diorite and
monzonite which appear to form smalt stocks and dyke-like bodies and locally contain
small bodies of high-level intrusive breccia. At least two, and probably more, phases of
these quartz-poor intrusive rocks exist on the Adit and Western zones, but their number
and relationships are difficult to understand because of intense faulting and extensive
alteration. By comparison with better known and simifar porphyry deposits such as those
of Copper Mountain or of lron Mask batholith, these intrusive rocks are interpreted to
belong to an older high-level suite which is part of the Nicola magmatic suite. In fact the
two areas of unit 4a rocks (Fig. 15} on the Adit and Western zones may well represent the
deeper parts of Nicola voleanoes in this area.

Veleanic and intrusive rocks in the vicinity of the mineralized zones are intensely
fractured and cut by numerous faults, onky the largest of which are shown on Figure 15.
Rock alteration of the volcanic and intrusive rocks appears to be variable and, probably
because of later faulting, highly irregular.

Copper mineralization consists mostly of widespread chalcopyrite and variable amounts
of pyrite disseminated and coating fractures in volcanic and associated intrusive rocks. In
highly fractured and more extensively weathered zones, such as the Adit zone, much of
the near surface mineratization consists of azurite, malachite, and some chalcocite and
bornite.

Brown, secondary biotite has been observed at widely separated Jocalities as a pervasive
replacement of the matrix of volcanic and associated intrusive rocks. This early stage of
potassic alteration was followed and replaced by pervasive and locally intense propylitic
alteration which included chtoritization of mafic minerals and breakdown of plagioclase
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to epidote, sericite, and carbonate. A good portion of the copper mineralization was
introduced at this stage since chalcopyrite and abundant pyrite are commonly found
disseminated in chloritized, epidotized, and albitized volcanic and intrusive rocks or
coating fractures together with chlorite, epidote, and some magnetite. Some chalcopyrite,
with or without potash feldspar and chlorite, also occurs in later quartz veins which cut
the altered and mineralized volcanic and intrusive rocks. Late gypsum and calcite veins
may also carry some chalcopyrite.

Occasional molybdenite is found in quartz veins, usually with potash feldspar, and on
slickensided fractures, and appears to postdate the bulk of the copper mineralization.
Later argillic alteration is best developed along the numerous shear and fault zones and
commonly reduces the rock to an unrecognizable conglomeration of altered fragments or
1o a clay-like paste.

In summary, formation of the copper deposits appears to be closely related in age and
origin to Nicola magmatism which produced the volcanic rocks of unit 1 and the intrusive
rocks of unit 4 (Fig. 158). The mineralization represents the latter stages of a series of
Upper Triassic events which started with the accumulation of a volcanic pile, continued
with the high-level intrusion of rocks of unit 4 (Fig. 15}, and culminated with
hydrothermal rock alteration and sulphide deposition. This period of mineralization is
considered to be separate from, and older than, molybdenum mineratization which
followed at a much later time and was probably associated with intrusive rocks of unit 7
{Fig. 15).

The western part of the area of Figure 15 is underlain by granitic rocks of the Allison
pluton which range from red biotite-hornblende granite to granodiorite, mafic diorite,
and gabbro. This intrusion clearly cuts Nicola rocks but does not seem to be related with
the Axe deposits, Isotopic K/Ar dating (pp. 00-00) indicates that at least some phases of
this complex pluton were emplaced about 200 Ma ago, or in Late Triassic/Early Jurassic
time,

North of the Western zone, Nicola rocks are overlain, probably unconformably, by an
outfier of red to maroon volcanic conglomerate and minor interbedded impure limestone
and calcareous grit of map unit 6 {Fig. 15). Bedding in the conglomerate dips gently to
steeply 1o the southwest. The age of this conglomerate is unknown, but it must be
considerably younger than that of Nicola rocks since it is not affected by strong faults
and considerable atteration which cut Nicola strata. Clasts in the conglomerate include
green basic Nicola volcanic and grey intrusive rocks, abundant grey limestone, some acid
volcanic rocks, and locally some vein guartz, but very few, if any, granitic clasts. The
conglomerate is considered to be part of the Lower Cretaceous Kingsvale Group.

Granitic rocks of the Summers Creek stocks cut Nigola rocks south of the South zone and

north of the Adit zone. These rocks include grey biotite-hornblende granodiorite, hiotite
quartz monzonite, and some pink granite. Co-existing biotite and hornblende from grey
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granodiorite 1.2 kilometres south of the South zone yield an average K/Ar age of
97.5+2.6 Ma. Northeast-trending quartz feldspar porphyry dykes at the Adit zone,
numerous quartz veins, and some silicification and minor molybdenum mineralization in
the volcanic rocks are probably related to these Cretaceous intrusive rocks and thus may
be much younger than the main period of copper mineralization.

Extent of Mineralization: Though a good deal of effort and money has been spent in
trying to outline one or more copper orebodies on this property, the results to date have
heen inconclusive and difficult to interpret. Core recovery in most diamond holes, even in
those drilled with the greatest care, has been only fair to poor because of the intensely
fractured and locally deeply weathered state of the rocks. Different adjustment factors
have been employed by various workers in evaluating assays from diamond, percussion,
and rotary holes, and the figures obtained from these highly variable and often
problematic data should only be considered as a very crude estimate. The latest figures
released by the company {George Cross Newsletter, September 11, 1973) are as follows:

South zone — 41 million tons at 0.48 per cent coppear
West zone — 8.4 million tons at 0.47 per cent copper
Aditzone — 16 million tons at 0.56 per cent copper

BLUE JAY (LOCALITY 6)

This property belongs to Mr. H, Nesbitt of Aspen Grove and consists of 24 mineral claims
and four fractions. The showings are found in several trenches and pits approximately 1
kilometre east of Highway 5 and 1.5 to 3 kilometres south of Couriney Lake.
Mineralization consists of chalcopyrite, chalcoeite, bornite, and native copper and is
found both in Nicola volcanic rocks and in dioritic intrusive rocks.

Figure 16 is a sketch map of the geology near the Blue Jay showings.

Mineralization consists of pyrite, chalcopyrite, bornite, chalcocite, native copper, and
malachite finely disseminated and in fractures along the brecciated western margin of a
northerly trending dykedike body of fine-grained diorite and in massive red and green
volcanic breccia west of the diorite.

Volecanic and intrusive rocks are cut into irregular blocks by numerous northerly,
northeasterly, and northwesterly trending faults, and are pervasively altered with
widespread epidote, calcite, and chlorite in both volcanic and intrusive rocks. Some
quartz and, locally, secondary biotite were noted in some trenches in diorite in the
southeastern part of the property.
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SCALE-METRES
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Figure 16. Geology of the Blue Jay property.
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Several pits and trenches have been dug over the years in the diorite and in the volcanic
rocks to explore the known mineralization., Recently a number of diamond-drill holes
were also completed. In 1973, Craigmont Mines Limited optioned the property and
drilled one diamond hole 125 metres long and 19 percussion holes totalling 1 340 metres.

The mineralization known to date on the Blue Jay property is too erratic, too scattered,
and of too low grade to be economic. However, this prospect is intriguing because of the
large area over which coppeér occurrences are known, of the large mass of high-levet
intrusive rock with which mineralization is associated, and of the presence of secondary
potash feldspar and biotite alteration which points to the presence of a high-level
intrusive hydrothermal system with associated copper mineralization and hence to the
passibility of a porphyry-type deposit, For these reasons and because of the lavge area of
overburden to the north and west of the showings, the Blue Jay property will probably
attract the attention of exploration geologists for many years.

Group 3
BIG KID (LOCALITY 13)

The Big Kid prospect is centred on a wooded hill, locally known as the ‘Big Kid’ hill,
located at the north end of Fairweather Hills, approximately 3 kilometres northwest of
the centre of Alleyne Lake,

A vertical, or subvertical, breccia pipe, nearly circular in outline and approximately 300
metres in diameter underlies the hill and is flanked on all sides by a fine-grained diorite
which may include recrystallized flow rocks and which, along the south side of the pipe
may better be described as a light-coloured plagioclase trachyte with scattered tiny
pyroxene phenocrysts,

The breccia is composed of fragments of volcanic rocks, of fine-grained diorite, and of a
pinkish grey monzonite and syenomonzonite porphyry which throughout the Nicola Belt
typicafly forms small, high-level intrusions that commonly have associated copper
mineralization. The fragments in the breccia are sharply angular to subrounded in cutline
and range in size from 1 centimetre to, rarely, several metres in maximum dimension.
They are set in an altered matrix of dicrite intrusive material and finely comminuted
rock. Several small dykes of fine-grained green andesite and/or basalt cut the breccia.

Parts of the breccia, especially on the north and east side of the pipe, show evidence of
extensive late magmatic alteration and recrystallization. The breccia in these areas has
clasts with pronounced grey and pinkish grey alteration rims, and the matrix extensively
replaced by epidote, chlorite, and calcite. Irregular and sporadic mineralization involving
much pyrite, magnetite, and some chalcopyrite and pyrite as disseminations, replace-
ments, and fracture fillings in the matrix and in some of the clasts favours these zones of
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rock alteration, but is not proportional to the intensity of alteration. It would appear
therefore that the rock alteration was either partly late magmatic and partly
hydrothermal or, as differentiation at deeper levels produced a greater and greater
amount of late magmatic, fluid-rich material, the proportion of volatiles in the breccia
pipe gradually increased to the point where hydrothermal processes of rock alteration and
associated metal transport dominated the system.

Exploration work on the Big Kid prospect dates back to the earliest days of activity in
the Aspen Grove Camp.

Early work includes three adits, which range from 12 to 90 metres in length, and are
located on the north and east side of the hill where mineralization is most prominent, and
numerous hand trenches. In 1956 Noranda Mines, Limited optioned the property and
with the aid of a bulldozer did some trenching and stripping on the west side of the hill.
During this period Noranda also completed several diamond-drill holes and geophysical
and geochemical surveys (Olien, 1957) but without apparent success.

The Big Kid breccia pipe clearly represents an intrusive hydrothermal system of
considerable proportions and is related in age and origin to Nicola volcanism and
high-level intrusion. The pipe is similar in many aspacts to bodies of breccia at Copper
Mountain (Preto, 1972) and in the western half of the [ron Mask batholith (Minister of
Mines, B.C,, Ann. Rept., 1967, pp. 137-141; B.C. Dept. of Mines & Pet. Res., GEM, 1972,
pp. 209-220) which are known to either contain or be very close to large bodies of
ore-grade copper mineralization. The erratic and sporadic nature of mineralization on the
Big Kid property which has frustrated exploration efforts to date is not uncommon to
breccia pipes. Regardless of the lack of success of past exploration efforts, the Big Kid
prospect must therefore be rated as one of the most important prospects in the Aspen
Grove Camp and must still be considered as having a considerable economic potential.

SIGNIFICANCE OF VOLCANIC—~INTRUSIVE RELATIONSHIPS
IN MINERAL EXPLORATION IN THE NICOLA BELT

Geological studies in recent years by members of the mineral exploration comimunity and
by staff of the Ministry of Mines and Petroleum Resources have led to the identification
of a new type of porphyry deposit in the Canadian Cordillera. These alkaline suite
porphyry deposits (Suthertand Brown et al, 1971; Barr et al., 1976} occur in the
Intermontane Zone, and are spatially and genetically related to Upper Triassic Nicola,
Takla, Stuhini-type voleanic assemblages and comagmatic alkaline plutons.

In the Nicola Belt the productive Copper Mountain Camp consists entirely of deposits of
this type. To the north, in the Iron Mask batholith near Kamloops, ancther major deposit
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of this type, Afton, has recently commenced production. Both of these camps, and
several other prospects in the Princeton—Aspen Grove area occur in settings which, using
the terminology of this report, are part of the Central Belt. Indeed, the Copper Mountain
Camp is on the direct southern extension of the Central Belt across the Tertiary Princeton
Basin, Thus, the structural control that Rice {1947, pp. 90, 91) recognized is very
prominent in the distribution of porphyry-type mineral deposits in this region, Within the
Central Belt of the Nicola and farther north in the Quesnel Trough {Barr et a/., 1976) the
small, high-level, syenitic plutons occur intermittently along narrowly defined northerly
trends which closely follow major high-angle faults. Sutherland Brown ({1976} has
inciuded the porphyry deposits of the alkaline suite in the volcanic subciass because
invariably they are associated with porphyry intrusions which have risen to very high
levels in the crust and have intruded a coeval, and in all cases at least In part
consanguineous, volcanic pile. Such is the case, for instance, with the stock of map unit 6
east of Missezula Lake.

Because of their nearness to surface and of their close relationship to the surrounding
volcanic rocks, these subvolcanic plutons can generally be tocated, with varying degrees of
accuracy, by mapping the [ayered volcanic rocks, the type and size of the clasts in
fragmental units and with the help of aeromagnetic maps. Mineralization may or may not
be asscciated with every pluton, but the locating of a stock is an important initial step in
outlining an exploration target. Areal mapping, such as described. in this report, helps in
establishing a framework within which proximal volcanic-intrusive assemblages are
separated from more distal volcano-sedimentary successions, The location of major Tault
and fracture systems are also very important in establishing more accurately distribution
of volcanic centres.
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APPENDIX 1. CHEMICAL ANALYSES OF NICOLA VOLCANIC ROCKS
Loc.
No. | Field No. Si(:!2 Alzo3 MgD | Calr Nazﬂ Kzﬂ Ti(:)2 MnO | FeO Fa203 Hzm “20_ CC’2 ’,205 s Total R.E.
CENTRAL BELT
1 |PC72 3 wif) 49.06 |14.81 [7.55 | B.32 1432 |0.67 [0.77 |0.19 | 363 {638 |2.08 | 025 {010 | 021 [ D.OV 98.34 |1.578
2 [PC-72 14 (low) 48.79 |1415 |6.42 | 916 | 274 |293 [1.01 | 0.20 |3.87 | 7.49 |1.83 | 016 [ 0.45 | 0.30 | 0.03 9953 |1.586
3 |PC-72- 15 (flow) 4961 | 1585 545 | 7.56 |3.14 [3.93 (050 | 019 | 239 | 692 | 2,00 | 0.22 [ 0.52 | 0.37 | 0.00 99.05 |1.579
4 |PC7Z 26 (flow) 4629 |1230 |868 |10.59 | 2.5 [35.98 059 | 028 [ 529 | 72.65 | 2684 | 0.21 (040 } 041 [ 0.02 4858 |1.608
5 |PG-72- 62 (flow) 5090 |14.33 [5892 | 713 | 278 [4.16 | 051 | 031 [3.60 | 663 |24 | 015 | 0.35 |} D.4B | 0.00 99.79 |1.574
6 |PC-72127 {flow) 50,76 | 1537 |4.37 483 14,18 |3.34 | 084 | 021 |1,73 | B.63 | 257 | 0.20 | 2.27 | 041 [ 0.04 99.85 |1.862
7 | 423 61 Ulowd 5317 [17.64 [3.28 | 6.74 [ 381 |4.68 |067 |0.21 [1.05 |52 144 (011|032 | 041 | 0.02 9947 |1.648
2 | N-73-262 (anakite flow} | 47.70 | 1610 |S.5% 783 [ 288 (295 (074 | 0.24 |1.84 | 7.75 (278 | 0.29 (082 | 069 | 0.03 100.25 |1.576
9 | N-73.258 iflow) 5032 |17.16 |3.88 | 6.92 {357 |3.83 [1.07 | 048 347 | 546 |3.02 | 010 | 0.34 | 0.39 | 0.03 99.74 |1.558
10 | V-23-184 iflow) 58.01 |16.13 |398 § 6.26 | 438 |2.46 |0.85 |0.07 |0.28 | 6.23 |1.21 | 0.623 | 0.02 | 0.32 | 0.02 100.56 |1.546
1" V-73-166 (flow) 60.13 |14.79 |4.30 [10.78 [ 397 |2.25 066 |0.23 |055 | 8398 [1.69 | 0.10 | 1.50 | 044 | 0.02 300.84 |1.580
12 |VP-74- 28 (ftow) 56.96 |17.95 [3.13 | 270 | 543 [2.83 (083 |0.25 | 395 [ 3.36 |2.21 | 0.24 [1.28 [ 021 | O 101.34 |1.842
13 |VvP-74- 32 (flow) 5245 11677 |5.06 B35 { 3.24 (250 (081 [ 0.26 | 472 |58 1239 | 0.32 ]0.34 | 0.39 | 018 10166 |1.566
14 |VP-74106 [twft) 57.22 (1699 [3.84 | 7.86 {1161 j1.07 |08 [0.27 [6.20 |386 (172 046 |04 | 2 | 004 | 10098 (1570
15 |VP-74145 {rif) 59.67 |1490 348 | 541 {168 |265 | 098 [0.16 (694 [ 1.65 |3.00 | 032 {085 | .2 o1 10186 |1.55
16 [VP-74-154 (euff) 51.62 (1316 [2.7¢ |1225 ;1.74 |1.88 | 082 [ 0.25 [ 660 | 0.83 [ 260 | 025 | 546 | 0.27 | .02 (10085 [1.576
17 |SA-74-229 (flow) 8260 |16.37 [595 | B.80 {415 |07 147 {017 582 [ 212 13.09 | 033 [ 148 | 046 | 0.1 102.00 [1.570
18 |SA74-239 (flow! 4610 |17.18 [3.00 | 974 { 3.40 |0.628 198 {020 | 7.79 | 3,99 [3.256 | .32 { 2856 | 048 | 002 | 10098 [1.600
19 [SA-74.263 (flow) 56.95 | 1217 |3.62 | 686 | 337 [057 [2.07 [0.2% |9.41 | 297 | 265 | 032 | 007 | .60 | 0.03 10067 [1.562
20 [LK-74- 47 (Flow) 5313 |16.72 [491 | S48 | 447 [0.74 (1.9 {015 | 620 { 292 | 2.80 { 0.28 | 0.35 | 048 | 0.02 99.92 [1.552
21 |LK-74-55B (flow) 50.2¢ | 1699 |4.11 901 | 523 |062 |1.21 {0.27 |608 ) 3.00 | 254 1034 | 041 | 0.33 | 0.03 99.45 |1.578
22 |IN-74- B3 iflow) £3.34 |18.78 |361 591 [4.02 1415 | 084 (018 [1.81 | 7.38 | 1456 ] 017 | 0.41 | 039 | 0.02 100.56 [1.560
23 |JN-74- 68 (flow) 53.23 | 1605 |4.68 [ 2.12 | 3456 ;3.15 | 094 | 021 |432 {463 | 188 | ¢.19 | 0,14 | 0.42 | 0.04 10045 |1.562
24 |JN-24-110 iflow) 6395 |1531 |218 | 487 {312 [24) |0.77 {012 345 | 2.72 |1.50 j 014 | 0.14 | 0.35 | 0.05 101.08 [1.532
25 |PC72:267 fftowd 5010 |172.31 368 | 4.60 [ 517 {1.68 [1.22 | 0.23 |569 | 392 |3.26 | 0.24 | 1.56 | 0.50 | 0.24 99.59 [1.562
EASTERN BELT
26 | 473 42 tufh) 5087 |17.98 [4.01 | 813 | 340 | 261 [0.80 |02 | 681 | 2.09 | 212 (010 (0.04 | 0.37 | 0.05 99.39 {1568
27 | N23-237 (i) S4.00 11803 {274 | 853 | 592 | 098 | 085 [ 017 | 297 348 | 297 | 014 | 079 | 0.37 | 0.08 90.80 [1.548
28 ] v-73-132 (flow) 49.66 {1335 7.02 991 | 3.15 [ 227 | 080 | 020 | 451 | 552 |1.76 | Q.14 | 1.97 | 0.50 | 0.02 10079 |1.580
29 [SA74- 81 lwfl) 5600 11764 263 | 636 | 6.14 228 | 050 [ 023 [ 1.90 [ 3.62 [1.81 | 037 | 247 | 021 | 0.01 [101.84 [1.542
30 [SA-74- 51 [flow) 53.87 |17.65 j4.00 639 |4.14 | 406 | 066 | 0.23 | 334 | 437 | 223 |0.30 | 0.54 | 0.39 | 0.01 10216 [1.558
31 [5A-74-114 {anakeite flow) | 4910 | 1536 :6.19 8.93 | 3.06 |4.02 | 067 | 022 | 384 | 584 |37 [033 | 041 | Q4B | 0. 10161 |1.578
32 |85A-74-116 {flow) §4.48 | 17.5% | 3.24 500 | 7.17 (082 | 0.85 | 0.18 | 3.06 | 3.96 | 237 1022 | 091 | Q41 | 002 10002 [1.544
33 1SA-74-152 {flow) B5.34 116.72 [1.38 165 | 608 |3.06 | 082 | 010 | 1.74 | 240 | 131 [0.32 | 0.20 | 032 | 0.03 10146 [1.514
34 |SA-74-154 lanalcite flow) | 48.78 | 14.22 j6.44 881 | 213 (4.77 | 066 | 0.26 | 453 1524 | 256 [0.23 | 083 | 0.50 | 0.02 9998 |1.578
35 |SAT4-209 wif £1.28 |1802 359 | 642 | 502 262 | 075 | 022 | 398 ;400 | 226 | 031 | 136 [ 037 [ 001 |100.29 |1.560
26 | M-75102 (flow) 4918 | 1482 1628 | 877 | 236 |3.77 | 0.94 | Ga% 11.62 |1.20 [ 914 (615 ] 041 | 002 | 9958 |1.582
toral Fe203
WESTERN BELT
37 | 4720 fash flowd 67.84 | 1486 {085 | 1.64 | 725 | 007 | 1.00 | 010 | 0.76 | 5.6 |0.68 | 0.10 | 0.01 | 037 | 0.04 ] 10003 [ 1.518
38 | 472 14 i} 5800 | 1558 j1.73 | 3.98 | 747 | 007 §1.14 | 013 [ 211 | 823 |1.32 | 005 [ 1.18] 0,23 | 0.02 | 101,22 | 1,548
3% | v.72- 78 {wif} £8.63 | 1501 |0.28 143 [ 7.29 | 055 | 082 | 0.08 | 0.71 | 3.72 [0.65 | 0.05 | 0.49 | 0.27 | 0.02 100.00 | 5.508
40 | V-73- 97 {low) 5585 | 1650 [285 | 591 [ 3.66 |1.40 | 186 |17 | 504 | 423 |1.37 | 0.26 | 0.87 | 053 | 0.04 98.54 [ 1.564
APPENDIX 2, CHEMICAL ANALYSES OF NICOLA INTRUSIVE ROCKS
Loc,
No. | Field No. S‘)iO2 AI203 MgO | Cad Nazo K2O 'I‘it)2 MnO | FeQ Fezl'.)3 H20+ HZO— 602 PZOE s Total
CENTRAL BELT -~ micromonzonite~—miccasyenita
41 N-73-242 | 5541 18.09 | 216 557 | 475 [ 438 1 086 | 017 | 136 | 486 | 779 | 022 | 010 | 034 | 000 99.77
42 N-73-247 | 53.04 | 1697 | 3.64 530 | 286 [ 642 | 077 | 018 | 105 | 7.27 | 1.38 | 0.23 | 0.30 | 057 | .01 99.89
43 N-73-270 | 5083 | 17,33 | 3.28 825 | 498 | 199 | 083 [ o1 | o7 830 | 216 | 023 | 1.60 | 048 | 002 | 10099
44 | TK.73178 | 6557 | 1795 | 218 510 | 493 | 445 | 056 | 019 | 1.32 | 481 172 | 019 | 062 | 036 | 0.02 99.83
CENTRAL BELT — microdiorite
45 LK.74- 1 5294 | 1798 [ 3.51 675 | 3.76 [ 288 | 097 | 012 | 448 | 248 {167 | 018 | 270 1 027 | G.02 | 100.61
46 VP-74- 75 | 5476 | 1832 | 3.02 442 | 426 | 470 | 064 | 002 | 338 | 332 | 163 07 | 1.20 | 0.24 | ©.02 99.97
47 VP74 81 5576 | 1764 | 3.23 967 | 382 | 3.90 | 065 | 013 | 3.23 | 34 140 | 011 | 1,30 | 030 | G604 | 10049
48 | VP-74-128 § 44.87 | 17.21 879 |10.31 | 215 | @72 | 088 | 018 | 655 | 287 | 307 | 0.24 | O.7C | 034 | 0.03 99.51
EASTERN BELT — microsyenite
49 SA-74- 28 | 58568 | 19.24 | 1.26 311 { 723 | 2.80 ] 0861 003 { 086 | 462 | 150 | 040 | 068 | 0.23 | 0,04 [ 10123
5¢ | SA-74- 3i 5485 | 17.62 { 2713 565 {693 | 181 | 086 | 017 | 166 | 593 | 2068 | 043 | 082 | 055 | 0.01 | 10098
51 SA-74- 48 | 5662 | 1796 | 223 633 1488 [1.76 | 058 | 612 | 321 194 | 230 | 042 | 184 | 032 | 0.02 |100.22
82 $A-74102 | B255 | 1861 2867 5.18 1456 | 362 | 068 [ o1 136 | 784 | 245 | 048 | 088 | 038 | 002 | 101,29
53 SA-74.210 | 6268 | 1823 | 1.52 4.09 | 581 268 [ 042 | €18 | 153 | 3.02 | 162 | 0256 | 0.4 0.30 | 0.010 | 10274
54 VP-74- 17 | 6302 | 17.85 | 195 585 | 374 | 2197 { 086 [ on 127 | 486 | 105 { 069 | 0.10 | 022 | 0.02 | 103.62
55 VP.74- 18 | 65.77 | 1698 {1.21 3.38 | 355 | 285 | 046 | C.O7 | 063 | 368 | 1.02 | 067 | 027 | 030 | 0.02 1100388
56 VP74.105 | 61.11 17.06 3 2.37 3.23 | 440 | 277 | 051 011 | 022 | 588 | 3.14 0.88 | 0.30 | 0.32 | 0.01 | 100.08
57 SA-741M B6.37 | 18.06 | 365 666 | 337 | 1.04 | 066 | 0123 | 285 | 329 | 311 078 [ 027 | 0.27 | 0.01 | 10097

82




APPENDIX 3
C.L.LP.W. NORMS OF NICOLA VOLCANIG ROCKS

N H gl ¢ x
g 2 £ g & = -]
il s 3 gl le] gl gl glelelelelale]elel 1,10, 2l
il 3 Eﬁi%‘gz§2§§§i§§§§§§§§§'§§
i| ¢ d 8|52 | i |8jet|enleg B ] 2|28 AR AR K

CENTRAL BELT
1 PC-72- 3 {telf) 0.00 | 3.06|36.65|0.00 [19.03}0.00 | 878 | 2.50 [0.05 | 242 |0.02| 6.22 |0.05 ]0.00 | 9.25|0.00 {146 10.01 |0.50 | 000 [34.24 | 3704
2 PCI2: 14 {llowd GO0 (172212348 | 0.00 [17.65 | 0.00 |10.84 | 9.33 |0.00 | 289 |0.00| 2,64 [0.00 |0.00 | 9,54 [ 091 (19231001 |0.72 | 0.00 |43.22738.28
3 PC72- 15 (flow) 000 |23.23 [ 24361120 |17.54 | 0.00 | 738 | 634 |0.00 | 0.00 |0.00) 507 | 000 | Q00 | 500|347 |1.71 |0.01 |0.59 | 000 {41.87 [30.14
4 | porz 2% thowd 0.00 |11.70 [ 1219 | 000 [17.61 [0.00 [13.57 1007 |0.93 | 057 [0.07| 6.85 [ 0.64 [G.00 [10.95|0.00 |1.88 {001 |098 | 0.00 |49.05 [as.1s
B | PC72- 62 llow) 0.00 |24.58 | 23.52 | 0.00 {1433 |0.00 | 7.51 | 647 [0.00 | 3.08 (000f 0.1610.00 [0.00 | 896|045 [1.73 [0.01 [1.15 | 0.00 |37.85 |34.40
6 | PC72127 tiowl 0.00 [19.74 [ 3536 | 0.00 113.30 [ 0.00 | 3.35 | 238 |0.00 | 6.95 {0.00} 0.74 | 0.00 [ 0,00 | 00071853 |368 [0.02 fo.g8 | 0.00 [27.33 (2243
7 J72- 6) Wow) 0.00 |22.66 | 22.62 }1.38 [12.20 Jno0 | 569 | 490 oo | oo [o00] 229 foco oo | 1.4 402 11,27 looy o058 | o.00 |36.68 [21.08
8 | N73252 fenskcite bow] 0.00 |23.34 (1843 | 7.79 [14.84 |0.00 | 7.90 | 6.79 [0.00 | 0.00 000 4.85 [0.00 {000 | 411492141 [0.00 [000 | 1.86 |as60 13135
9 N73258 {liow) 0.00 (22,63 | 20.29 (049 [19.50 | 000 | 5.5 | 440 [0.04 | 000 [0.00]3.65 [0.04 |0.00 | 752 {000 {2.04 {0.01 093 | 000 [39.97 (24,22
10 V73164 {llow] 821 1237|3705 | 0.00 117.96 [ 0.00 | 462 | 3.97 {0.00 | 594 |0.00| 0.00 |0.00 (000 | 0.00|6.23 [0.69 |0.01 {027 | 0.00 [3265 | .77
1 V3186 how} 000 [13.20 | 26.52 [ 269 |15.88 0.00 [1237 [10.71 [0.00 [ 0.00 [0.00] 0.00[0.00 |22 | 1.15] 815 [1.26 [007 |1.05 | 0.00 [35.69 [38.78
12 | YR74- 28 (fevd &35 [16.7545.77 (000 | 419 [4.20 | 0.00 | 000 [0.00 [ 7.82 {297 | 0.00 {000 [0.00 | 4.96]|0.00 [1.62 [000 |0.56 | 280 | 840 {2198
13 | vP74- 32 (lowd 135 |14.77 (32491000 [ 2112 [0.00 | 2.38 | 1.75 |C.40 {1085 1249 0.00 | 0.00 [0.00 | 7.51 | 0.00 |1.73 }0.00 [0.83 | 0.77 [29.41 {2251
14 | VP74-106 fwft) 2031 | 8321277 (000 {3263 |0.00 | 1.52 | 0.86 [059 { 8.70 |5.97} 0.00 [0.00 |0.00 | 6.74]0.00 [1.78 [0.00 |0.48 | 0.32 [72.50 | 2641
16 | VP-24-34E fuft) 2149 (1566 | 14.2) | 0.00 19,91 |1.97 | 0.00 | 0.00 [0.00 | 8.67 (9.85] 0.00 |0.00 10.0¢ | 225 [0.00 [1.85 [0.00 |0.43 | 202 [58.35 [25.00
16 | VP24-454  futh) 14.97 [11.02 1468 [0.00 |21.82 {000 | 201 | 084 |1.98 | 614 |8.76| 0,00 [0.00 [0.00 | 133 ] 0.00 |1.60 [0.00 067 |11.80 [59.73 [ 2260
17 | SATA229 INowd 586 | 10013511000 [21.31 |1.54 | 0.00 | 0.00 |0.00 [14.82 1853 | 0.00 |0:00 [0.00 | 2.07 [ 0.00 {280 [0.00 | 110 | 239 [37.78 |31.22
18 | SAT4239 iflow) 4.00 | .02 28.76 | 0.00 [27.17 [0:89 | 0.00 | 0.00 000 | 7.47 |7.74] 0.00 000 | 0.00 | 579 ]0.00 |3.77 [0.00 |1.15 | 648 ]4857 [26.38
9 5A-74-263  (flow) 13.78 [ 3.37 | 28.51 | Q.00 [16.29 10.00 | B72 | 260 (343 | 642 [7.23]0.00 [0.00 [000 | 4.31 [0.00 (394 [0.00 |14 | .16 [36.50 {3476
20 LK-74- 47 {lipw} 436 | 423713781 10,00 |21.84 | 056 | 000 | 000 [0.00 11223 |7.01 | 0001000 [0.00 | 423|000 [2.26 |0.00 |1.15 | 030 [36€1 t22.
7 | LK7455B {fiow} 0.04 | 3.66|25.78 | 0.00 |25.53 [0.00 | 8.04 | 3.47 |2.26 { 668 |4.37| 006 |0.04 [0.00 | 4.35]0.00 230 f0.00 |0.79 | 055 {4164 [30.70
22 | UN74- 83 tlowd 014 (2453 | 34.01 [0.00 {1547 (000 | 266 | 3.14 [0,00 | 595 (000 0.00 |0.60|0.00 | 311 5.24 |1.73 [0.00 [0.36 | 053 |21.27 |23.06
23 | NP4 68 Ulow} 203 [18.62 [20.18 1000 11269 10,00 | 633 | 393 |08 | 7.73 (169|000 [0.00 ]0.00 | 671|000 [1.78 [0.00 [1.01 | 032 |30.42 | 2856
24 | IN-7A110 Hlowd 22,06 [14.24 12633 | 0.00 {2064 {0.00 | 0.45 | 0.08 {005 | 534 |2.77 [ 0.00 [0:00 |0.00 | 3.94|0.00 |1.45 [0.00 (084 | 0.32 4388 [3390
25 | PCTZ26T Hiowd 000 | 993 |43.724 1000 112,05 {0.00 | 040 | 0.24 jo14 | 267 [151|4.29 [2.74 |0.00 | 568|0.00 |232 [0.02 (120 | 0.00 {3035 [21.38

EASTERN BELT
% 373 42wt 0.00 [1542 | 22,76 | 0.00 126.08 {000 | 2.97 | 252 |230 | 138 [171] 3.91 394 |0.00 [ 3.03 |0.00{1.52 |0.01 (089 ] 0.00 j47.55 | 26.59
27 N73-237 (iR 0.32 | 5.79[50.08|0.00 }19.72 {0.00 | 4.30 | 317 Jo.20 | 365 |0.81 [ 0.00 [0.00 | 0,00 | 5.05 |0.00 [1.24 {001 ;0.8 [ 0.00 [28.25 [18.77
% V73132 dlow] 000 [13.42 | 26.65 [0.00 [15.57 (.00 (T2.72 [ 9.9% (136 | 0.93 (03[ 462 [0.77 [000 | B.00] 0.00 (152 {001 [1.20 | 0.00 [36.80 [41.28
29 | 3A74- 81 Quh 101 1124715194 | 000 [13.83 jo.00 [ 110 | 095 [0.00 | 5.60 [0.00| 0.00 | 0.00 | 000 [ 487|027 |0.95 {0.00 {050 | 4.03 |21.03 [13.72
30 | SA74- 91 {flow} €00 [23.99135.02 (0.00 [17.57 t0.00 | 2.43 | 286 038 [ 214 [031] 262 (057 [0.00 | 6.34]|0.00 j3.28 |0.00 [0.93 | 1.23 |33.41 [20.81
3 | 5A74114 {anetcite flow] 0.00 [23.76 | 18.80 | 384 [16.29 {0.00 | 040 | 767 [066 | 0.00 |0.00| 543 |0.43 |0.00 | 847| 0.00 [1.27 [0.00 |1.10 | .83 [46.43 [33.93
32 | 5A73116 (iiow} .00 | 485 (60661000 [12.27 [0.00 | 130 | 102 |6.14 | 0.74 |0.10| 4.42 | 068 |0.00 | 545] 0.00 [1.62 |0.00 |0.98 | 207 |17.95 {1588
33 | 5874152 llow} 13,13 [18.05 | 51.48 | 0.00 | 481 |1.65 | 0.00 | 0.00 [0.00 | 3.4470.00] 0.00 [0.00 10,00 | 2.0 | 018 |1.:56 [0.00 (077 | 0.47 | €52 {1007
34 | SA74-154 {analcita fiow) D.00 [28.19 [14.93 | 167 [16.14 |0.00 | 978 | 7.40 [1.24 | 000 |000]6.05 [1.21 [0.00 | 7.60 | 0.00 | 1.26 [0.00 |o.00 | 1.69 [50.35 |25
35 | SA74-208 Ushar) 0.00 |1548 4231 0.3 [19.03 {0.00 | 0.76 | 053 |0.18 | 600 |0.00| 550 [2.01 |0.00 | 580 [0.00 {1.43 {0.00 (089 | 5.00 5103 [17.00

WESTERHN BELT
¥ #7310 {mhflowt 1180 | 041]6133[00eT s2sT1.06] 000 Fooo Joco [z1z]ece[oooJoco|oco T cec]sas[r.61 JocoToss Fooa ] 785 996
5 ST 14 o) 551 | 047 [63.19 1000 | .77 000 | 3.97 { 342 1006 | 684 (0.00( 0,00 |6.00 (006 | 350582 {217 1067 055 | 0.00 {1219 | 20.02
39 | w73 78 i 2161 | 3.25 6167 |0.00 | 5.33 (047 [ 0.0 | 000 [0.00 | 0.70 [0.00 000 0.00 |0.00 | 0.00[3.72 |1 50 [0.00 j0.65 | 0.00 | 7.6 | 647
40 | V397 Ufowd 13.45 | 8.27|30.96 | 0.00 [21.72 |0.00 | 1.74 | 376 [0.44 | 5.94 | 225} 0.00 [0.00 | 0.00 | 6.13 [ 0.00 354 [0.02 |1.27 | 0.00 [41.23 [ 2190

AFPPENDIX 4
CI.P.W, NORMS OF NICOLA INTRUSIVE ROCKS
. sl ozl =
g 8 2 £
é 3 I E)l 2] 3 4 £ £ el B lzlele . <581 2
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3| = ¢i{E |2 |2 5jdlec|#c|en E1E|E|F | |E1E |8 |38 FEE] B

CENTRAL BELT — micromonzonite—rmitrosyenite
41 N-73-242 | 0.00 [25.88 [28.081.14 {15091 0.00 | 5.00 | 4.30 |0.00 J0.00 | 0.00 | 0.76 [0.00 [0.00 | 2.76 ]2.96 [ 1.07 {0.00 | 0.00 § 0.231 28,38 {17.31
42 ¢ N-73-247 | 0.00 37.04 §23.44 | 0.41 | 1248 ] 0.00 | 4.15 [ 2.57 }10.00 |0.00 | 0.00 | 3.85 |0.00 |0.00 [ 1.16 |6.48 | 1.46 [ 0.00 [ 0.00 j0.68 1 38.20 | 2117
437 N-73-270 | 0.00 |11.76 | 39.00 | 1.69 |19.05 | 0.00 | 6.53 | 5.62 |0.00 |0.00 ; 0.00 | 1.96 |0.00 [6.00 10.00 [8.30 | 1.50 | 0.04 §0.00 | 227 [ 3281 [2451
44 | TK-23-178 | 0.00 |26.30 |41.62 | 0.04 |13.70 | 0.00 | 3.06 | 2.64 [0.00 |0.00]0.00 | 1.96 |0.00 |0.00 [1.99 [3.44§1.07 [ 0.00 | 0.00 | 1.56 | 24.78 |14.53

CENTRAL BELT — microdionite
45 |LK-74- 1 | 550 [17.02|31.81]0.00 | 1652 2,65} 0.00 | 0.0 [0.00 [8.74 | 4.5 10.00 j0.00 |0.00 | 360 |0.00 | .46 [ 0.00 | 0.00 | 5.14 | 34.08 [21.75
46 | vP.7d- 751 013 £07.78 | 36.04 | 0.00 | 14.24 § 0.97 £ 0.00 | 0.00 |C.00 17.52 | 2.67 |0.00 |0.00 J0.00 [ 452 [0.00 [ 1.22 {0.00 | 0.00 | 2.72 | 28.47 |12.17
47 | vP-74- 81 | 449 |23.05 | 3232 | 0.00 | 19.41 [ 0.02 | 0.00 | 000 |0.00 |8.04 | 2,04 |0.0C |0.00 |0.00 | 494 1000 | 1.24 [0.00 | 0.00 1295 ¢ 37.53 {1653
48 | vP-74-128 | 0.00 | 4.26 {18.19 | 0.00 |35.17 | 0.00 | 4.856 [ 3.24 {1.22 |547 | 2.20 |895 |3.70 |0.00 | 4.16 [0.00 | 167 [0.00 | 0.00 |1.69 16581 |32.73

EASTERN BELT — micosyenite
49 [ 8A74- 28 | 0.00 [ 1655 {61.16 | 000 | 1113 [0.23 | 0.00 { 0.00 [0.00 [018 0,00 | 207 [0.00 |0.00 F1.00 {393 [1.16 |0.00 |0.00 |1.55 ] 1539 | 5.67
50 | SA-74- 31 | 0.00 [10.70 | 51.86 [ 0.00 (1521 | 0.00 | 3.20 | 2.76 |0.00 |4.00 ] 0.0¢ | 0.03 [0.00 [0.00 §3.73 |3.36 } 1.07 | 0.00 [0.60 | 1.86 | 2268 |18.56
51 | §A-74- 48 | 7.89 |10.38 | 41.28 [ 0.00 [19.92 | 0.72 ]| 0.37 | 0.22 |0.13 |5.34 | 3.20 | £.00 |0.00 |0.00 |2.82 | 0.00 {1.09 | 0.00 |0.30 | 3.52 | 32.53 |14.31
52 | $A-74-102 | 0.44 | 21.40 |38.62 {0.00 [18.45 | 042 [0.28 [0.22 [0.00 [5.17 [ 0,00 | 0.88 [0.00 |0.00 | 2.38 [6.00 [ 1.30 | .00 |0.38 [1.91 | 3233 [16.98
63 | SA-74.210 | 9.14 [ 1584 |48.15 | 0.00 | 15.74 | 0.00 £ 6.82 | 0.71 [0,0C [3.30 | 0.00 1 0.00 [0.00 |0.00 [3.71 |0.46 | 0.80 | £.00 [ G.00 [0.93 | 24.25 | 9.57
54 | VP-74- 17 |18.42 | 7282 [31.64 | 0.00 | 2550+ 0.00 11,27 [1.04 [0.,00 §3.81 | 0.00 50.00 [0.00 [0.00 | 2.47 |3.26 [ 1.07 | 0.00 | C.00 | ¢.23 | 4462 [12.68
65 | vP-74- 18 |25.4% 1 17.49 | 30.03 | 0.00 | 15.06 } 0.00 | .00 | 0.00 [0.00 {3.01 | 0.00 §0.00 [0.00 |0.00 |0.70 |3.21 | 0.88 { 0.00 | C.00 | 0.61 | 33.40 |10.32
56 | vP-74.108 |16.28 {16.37 | 37.22 | 0,00 §14.13 | 1.64 | 0.00 [ 0.00 [0.00 |5.80 | 0.00 |0.00 |0.00 10.00 | 0.00 | 5.68 | 0.47 | 0.27 | 0.00 {068 [ 27.51 {14.29
57 | 5A-74-111 110863 [11.4% | 28.30 [ 0.00 [22.91 | D.00 | 0.37 [ 044 [0.04 |8.86 | 1.41 |0.00 [0.00 |0.00 |4.68 {0.00 | 1.29 |0.00 | .79 | 0.02 [ 49.65 }17.39
NOTE: Norms calculated by program M,5.C.C.).PW. of the British Columbia Ministry of Energy, Mines and Petroleum Resources, Victoria.

Leucite, aemite, and chremite values are zerd {or all samples,
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APPENDIX 5

?
s
§

PETROGRAPHIC QUTLINE OF CHEMICALLY ANALYSED NICOLA ROCKS
LOCATION FIELD
NO, NO, PETROGRAPHIC OUTLINE
1 PC-72-3 Flow. Fine-grained, red, pyroxene basalt. R.l. of glass 1.578. Hawaiite,
sodic alkali basalt series.
2 PC-72-14 Dyke. Fine-grained, reddish grey, pyroxene basalt. R.l. of glass 1.5886.
Alkali basalt, potassic series,
3 PC-72-15 Flow. Red pyroxene-plagioctase andesite porphyry. R.1. of glass 1.570.
Trachybasalt, potassic alkali series.
4 PC-72-26 Flow. Fine-grained, marcon pyroxene basalt porphyry. R.l. of glass
1.608, Alkali basalt, potassic series.
5] PC-72-62 Flow, Weakly epidotized, purplish grey pyroxene-plagioclase basalt
porphyry, B.I. of giass 1.574. Trachybasalt, potassic alkali series.
& PC-72-127 Flow. Reddish grey, hematitic, autobrecciated plagiociase andesite. R.1.
of glass 1.562. Trachybasalt, potassic afkali series.
7 4-73-61 Flow, Reddish grey, hematitic augite andesite porphyry. R.1. of glass
1.648. Trachybasalt, potassic alkali series. !
8 N-73-252 Flow. Purplish analcite-augite basalt porphyry. 10% pink euhedral;
analcite phenocrysts, 20% augite phenocrysts. R.i. of glass 1.570.
Trachybasalt, potassic alkali series.
9 - N-73-128 Flow. Green, fine-grained, porphyritic andesite. R.1. of glass 1.558.
: Trachybasalt, potassic alkali series.
10 g V-73-164 Flow, Reddish grey, fine-grained andesite. R.1. of glass 1.5486. Tholentlcf
: § andesite, average series. i
; i1 P V-73-166 Flow, Red, hematitic augite basalt porphyry. Some secondary epidote! !
’ j and carbonate. R.l. of glass 1.580. Trachybasalt, potassic alkali series. %
: 12 VP-74-28 Flow. Green, fing-grained, porphyritic plagioclase. R.l. of glass 1.542, :
X Tholeiitic andesite, K-poor series. ;
13 ! VP-74-32 Flow. Green, fine-grained plagioclase andesite parphyry. Saussurltlc
, : R.l. of glass 1.566. Tholeiitic andesite, average series.
i 14 i VP-74-106 Tuff. Green, fine-grained, andesitic, bedded. R.l. of glass 1.570.
: Thoteiitic basalt, K-rich series.
! 15 VP-74-145 Tuff. Green, fine-grained, thinly bedded. R.l. of glass 1.556. Tholeiitic:
i basalt, average series. i
‘ 16 VP-74-164 Tuff, Green-grey, fine-grained. R.{, of glass 1.576. Tholeiitic basalt, |
; K-rich series. i
é 17 SA-74-229 Flow. Greenish grey porphyritic pyroxene-plagioclase andesite. f\a‘hldh,wl
saussuritized. R.1. of glass 1.570. Tholeiitic basalt, K-poor series.
' 18 SA-74-239 Flow, Dark green, amygdaloidal plagioclase basalt porphyry. Calcite-
filled amygdates. R.1. of giass 1.600. Hawaiite, sodic atkali basalt series.
i 19 SA-74-263 Flow, Dark green, fine-grained, amygdaloidal plagioclase basaft por-
! phyry, R.l. of glass 1.682. Tholeiitic andesite, K-poor series.
20 l.K-74-47 Flow. Dark green plagioclase-pyroxene andesite porphyry. R.l. of glass
1.552, Tholeiitic andesite, K-poor series.
21 i LK-74-55B Flow. Dark green plagioclase-pyroxene basalt porphyry. R.l. of glass
1.678. Hawaiite, sodic alkali basalt series.
22 i JN-74-63 Flow. Purple, massive pyroxene-plagiociase andesite porphyry. R.l. of
glass 1.560, Trachybasalt, potassic alkali series.
23 JN-74-68 Flow. Green, massive plagioclase andesite porphyry. R.1. of glass 1.562.
Tholeiitic andesite, average series.
24 i JN-74-110 Flow. Green, massive plagioclase andesite porphyry. R.I. of glass 1.532.
Tholeiitic andesite, average series.
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APPENDIX b (Continued)

PETROGRAPHIC OUTLINE OF CHEMICALLY ANALYSED NICOLA ROCKS

LLOCATION FIELD
NO, NO. PETROGRAPHIC OUTLINE
25 PC-72-267 Purplish green, autobrecciated plagioclase andesite. R.[. of glass 1.562,
Hawaiite, sodic atkali basalt series.
26 J-73-42 Hornfelsed tuff. Fine-grained, green tuff with secondary brown biotite
and green actinolitic hornblende. R.1. of glass 1.568. Trachybasalt,
potassic atkali series.
27 N-73-237 Tuff, Crowded pyroxene-plagioclase crystal tuff with a few tiny rock
chips. Very little matrix. R.l. of glass 1.546. Mugearite, sodic alkali
basalt series.
28 V-73-132 Flow. Purplish green, massive plagioclase-pyroxene basalt porphyry.
R.I. of glass 1.580. Alkali basalt, potassic series.
29 SA-74-81 Plagioclase crystal tuff with some lithic fragments. R.1. of glass 1.542.
Mugearite, sodic alkali basalt series.
30 SA-74-91 Flow. Green, massive augite-plagioclase andesite. Mildly saussuritized.
R.l. of gtass 1.554. Trachybasalt, potassic alkali series.
31 SA-74-114 Flow. Massive green analcite-augite basalt porphyry. 10-12% euhedral
; phenocrysts of reddish analcite, 15-20% euhedral augite phenacrysts.
: R.\. of glass 1.578. Trachybasalt, potassic alkali series.

32 ! SA-74-116 ©  Flow. Fine-grained, pinkish grey plagioclase andesite porphyry. R.1. of
t glass 1.544, Mugearite, sodic alkali basalt series.

33 . SA-74-152 : Flow. Fine-grained pinkish grey plagioclase latite porphyry, R.l. of glass

© 1,514, Calc-alkaline riwolite, K-poor series.

34 SA-74-154 ° Flow. Massive, derk green analcite-augite basalt porphyry. 5-7%
euhedral analcite phenocrysts, 10-22% euhedral augite phenccrysts. R.1.

. of glass 1.578. Alkali basalt, potassic series.

356 SA-74-204 ' Pinkish green, plagioclase-rich crystal tuff/sandstone in lahar, R.l. of
giass 1.560. Trachybasalt, potassic alkali series.

36 M-75-102 Flow. Massive, purple augite-basalt porphyry. 20-25% subbedral augite
phenocrysts. R.i. of glass 1.582,

37 J-73410 Tuff. Reddish, plagioclase-rich, flow-banded lithic crystal tuff. No
pyroxene. Abundant broken plagioclase crystals. R.l. of glass 1.516.
Tholeiitic rhyolite, K-poor series.

38 J-73-14 Tuff. Massive, poorly layered, reddish andesitic crystal tuff. Some
epidote. R.1. of glass 1.548. Mugearite sodic alkali basalt series.

39 \V-73-78 Tuff breccia. Red plagioclase dacite porphyry tuff breccia. Poorly flow
banded. Abundant btroken plagioclase and some guartz phenocrysts.
R.1. of glass 1.508. Tholeiitic rhyolite, K-poor series.

40 V-73-97 Flow, Grey-green, massive pyroxene-plagicclase andesite porphyry. R.l.
of glass 1.564, Tholeiitic andesite, average series.

41 N-73-242 Pinkish grey, hematitic pyroxene micromanzonite porphyry.

42 MN-73-247 Purple, hematitic, pyroxene micromonzonite porphyry.

43 N-73-270 Reddish grey, hematitic, pyroxene micromonzonite perphyry.

44 TK-73-178 Pink pyroxene microsyenite porphyry.

45 LK. 74-1 Green-grey porphyritic pyroxene microdiorite.

46 VP.-74-75 Microdiorite. Saussuritized. Hornblende-actinolite replaces pyroxene,

47 VP-74-81 Green-grey porphyritic pyroxene microdiorite,

48 VP-74-128 Green, saussuritic pyroxene microdiorite.

49 SA-74-28 Microsyenite-micromonzonite porphyry. Poorly twinned plagioclase
phenocrysts. Considerabte epidote in matrix. R.1. of glass 1.522.

50 SA-74-31 Reddish pyroxene microsyenite. R.l. of glass 1.542.

85




APPENDIX 5 (Continued]

PETROGRAPHIC QUTLINE OF CHEMICALLY ANALYSED NICOLA ROCKS
-
LOCATION FIELD
NQ. NO, PETROGRAPHIC QUTLINE
51 SA-74-48 Pinkish green plagioclase porphyry. R.l. of glass 1.5638.
52 SA-74-102 Microsyenite porphyry. Saussuritized. Poorly preserved plagioclase and
pyroxene phenocrysts. R.1. of glass 1.556.
53 SA-74.210 Reddish pyroxene microsyenite porphyry,
54 VP-74-17 Fine-grained, brownish augite micromonzonite porphyry. Zoned plagio-
clase phenocrysts range from An32 to An55 in composition, R.l. of
glass 1.536.
55 VP-74-18 Fine-grained, brownish hornblende micromonzonite porphyry. Abun-
dant phenocrysts of well-twinned labradorite An6 . R.l. of glass 1.516.
]3] VP-74-105 Fine-grained, purplish, saussuritized micromonzonite porphyry. R.l. of
glass 1.528.
! 57 SA-74-111 Pink pyroxene micromonzonite porphyry. 20% mafic minerals. R.1. of
| glass 1.550.
NOTE: Formal names of volcanic rocks as obtained from treatment of chemical data with Irvine andg
Baragar’s (1971} computer program,
APPENDIX 6. CHEMICAL ANALYSES OF ROCKS OF MAP UNITS 10 AND 11
[ e st T o i P YT T T T T T rmmspST— T T T
| Log, { M! r | r %’ Total Fe f i
| No. |F|eld No. I 5o, gmzo3 Mg !c.To_ Nazoleo iT.oz MnOJ‘ as Fezﬂan_lmrlic}-f_EO—l_COz
T s e T T - g —
{tuff} 55.02 }1153 362 fr2 ‘3.50 150 | 082 0.6 B 1 1.0 1.4 0.32 [<0.002 | 100.03 {1558 |
59 M-75- 83 iflow) i 57.55 ‘78.85 213 ' 664 1361 1.77 | 088 | 0.32 619 | 081 1017 ] 0.74] 037 [<0.002 $9.68 1 1546 r
B0 M-75-189  (flow) I?OBO ]14,53 Q.33 1148 | 5.28 1292 { 0.35 !010 “ 214 | 058 011 ]| 114 0.20 1<0.002 92,96 | 1.500 !
L1 PT.TS087 () lfsm? {1484 {088 17.,31 1519 31554080 fon i asr 2 012;;.&0'4-010 0009 L 107231 1508
{62 | PTI5305 lflows | 50.30 (2050 i3.90 1956 laos 0501098 Joas i 7o 138 § 0.21 j1e3) 022 G002 | 9930  1.566
§ﬁ3 | T 11 A{flow} %68.54 %14‘57 0.53 I 148 1490 '3 045 008 251 5 033 ;012 084! 021 | 0.003 97.89 | 1.506 |
| 64 |[WP-75. 127 {flow) ;4921 2028 [ 245 i 730 ;412 | 048 o0 30,22 {98t . 182 | 024§ 1.8 | 037 0.003 920 1578
(65 [VPT5.130 hwif} _ §65.86 1570 {1.32 ;332 1409 |280 080 j0.01 ;438 [ 1080.6] 072, 023} 6.002 | 100.07 | 1,516
FeQ Fezns
UNIT 11 e e ey e e
&6 NT3 42 Mowd 57.80 15.65_{2‘64 r5.63 *’3.83 1.77 ] 1.58 ]1 50 | 245 ];68 146 { Q.10 | 0.16| 080 0.02 101.97 | 1556
67 W73 33 linrusive) | 5092 [17.58 1451 |6.16 [6544 (012 | 140 {018 }355 {558 3.74 i 0.16 | 0.01 | 0.32| 0.02 9969 {15656
B8 | v.73. 45 Wow) | 5281 [17.08 [463 {942 Lz@_z 056 [ 129 jo18 {536 |468 | 1.23 1030 [ 085 03| 0.01 | 10141 |1.580
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APPENDIX 7

PETROGRAPHIC OUTLINE OF CHEMICALLY ANALYSED ROCKS

OF MAP UNITS 10 AND 11

LOCATION FIELD

NO, NO. PETROGRAPHIC QUTLINE
5 68 C-75-34 Lithic tuff, greenish grey, fine grained. R.Il. of glass 1.558.
! 59 M-75-83 | Flow. Greenish grey, fine-grained, porphyritic plagioclase andesite. 30%
, plagioclase phenocrysts. R.I. of glass 1.546.
‘ 60 M-75-189 | Flow. Brownish grey, strongly banded aphanitic rhyolite with 3-5%
feldspar phenocrysts. R.1. of glass 1.500.
61 ‘ PT-75-267;' Ash flow tuif, Buff-grey, strongly banded tuff with clasts of fine-
g ! g -grained porphyritic rhyclite. 10% phenogrysts of pinkish grey feldspar
i in matrix and clasts. 10% greenish clasts of collapsed pumice. R.l. of
: ;  glass 1.506.
62 . PT-75-308 Flow. Greerish grey, fine-grained, porphyritic plagioclase andesite. 25%
; plagioclase phenocrysts. R.1. of glass 1.566.
63 E T-11 Flow, Maroon, strongly flow-banded rhyolite with intensely contorted
: . i layering. 2-3% pinkish grey feldspar phencerysts. R.1. of glass 1.506.
64 " VP-78-12 | Flow. Greenish grey, fine-grained, porphyritic plagioclase andesite. 35%
; tiny plagioclase phenocrysts. R.1. of glass 1.578.
65 VP-75-130 ;) Lithic tuff. Dark grey to brownish grey dacitic lithic tutf, 5% tinyi
s ‘ ptagioclase phenocrysts in matrix and clasts. R.1. of glass 1.516.
; 66 ; N-73-42 | Flow. Reddish brown plagioclase porphyry. Fine-grained massive
i matrix. 15% plagioclase phenocrysts 5-10 millimetres long, commonly
% in clusters. RB.l. of glass 1.556.
: 67 ; V-73-33 | Intrusive, brownish grey augite plagicelase porphyry. Fine-grained,
! massive matrix, 20% tabular plagioclase phenocrysts 5-10 millimetres
: i long. 10% augite pr.enocrysts 2-3 millimetres in diameter. R.l. of glass

‘ 1.566.

: 68 V-73-46 Flow, Reddish brown, fine-grained with a few tiny pyroxene pheno-

crysts. R.1. of glass 1.580. i
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NAME

GROUP 7
BOOMERANG

MISS
STRIKE, LORNA,

MDA
AXE

PIP, OK

BLUE Jay

GROUP 2
AL

ME

DOR

COPPER STAR

KR

RUM

GROUP 3
BIG KR

GROUP 4
TAB

GOLDEN
SOVEREIGN

BIG DUTCHMAN

MINERAL
TNVENTORY
NUMBER

92H/NE-B7t

92H/MNE-132

92HINE- 115,
118

92H/NE-40,
142,143

92ZH/NE-114

B2H/ME-105

Q2H/NE-I N
921:5E-165
Q2HIME-3E

92H/NE-36

92H/NE-54

92H/NE-g8

92H/NE-76

92H/NE-S2
QIRINE-72

92H/NE-TH

METAL

Cu, Ag, Au
Cu
Cu

Cu, Me

oo |

Cu

Cu
Cu, Mo, Ag
Cu, Ay

Gu, Ag

Cu

Cu, Fe?

METALLIC
MINERALS

cc, bn
cp, bn, py

oL BY |
1
I

cp, me, py |

!

op, PY. M, l
mo i
!

Cu, c¢, bn,

<P, BY |

P, Py
cp, bn, py,
and some ma

P, T

p, ¢C, Native,
Cu

P, Ry

©p, b, e,
Py

ba, Py, op

oc, mal, or
e, Ty

e, Cu

APPENDIX & TABLE OF MINERAL PROPERTIES
HOST PRODUCTION SUMMARY DESCRIPTION,
ROCK WCRKINGS DRILLING RECORD RESERVES REFERENCES®
Migradiorite {and limestone ?} Some trenches EEtd e Sulphides along fractures in diorite landg MMAR, 1801, p. 1183

Subaerial trachybesalt flows
Diorite

Nicolz welcanic rocks, diorite,
monZonite;  melybdenite  with
quartz porphyry dykes

Augite porphyry, diorite, quartz

porphyry dykes

Menzonite - diorite, brecciated
wugite porphyry, voleanic breccia

Allison intrusive rocks
Micola basaltic flows and tufis
Aubing poIphyry flows

Augite porphyry flows

Nicola volcanic rogks

Nicola volcaniz rocks and diorite

Intrusive breccia

Autcbrecciated augite-plagioclase
andesite porphyry

Red Nucola breceia and flows

Read Nigola breceia and flows

Several trenthes Sewveral DDH and PDH

Many buildozer Numereus COH and

trenches

Several wenches 3 DOH, 4 ROH, 23 POH

1 DDH 1124 m} and
19 PDH {1 341 m) in
1973

Old adit, pits, and
trenches

Test pit
Old pits and shaft 1 DDH, 4 PDH
Old pits

Qld shaft and pits

Several trenches A least 3D0DH in

1965

Several wenches Some DOR

3 adits, several
trenches

Several DDHn 16 m
intervals

Old cur and —
winze

Old cuts

411 @8.7% Cu,
62.49 Ag

limestane ?)

Suiphides a5 fine disseminations in flows
near high lzvel monzonits stock
Sulphides as disseminations and {fracture
fillings in eltered microdiovite
Porphyry-type mineralizstion in three
separate Zones totalling =49 000 000 ¢
>0.3% Cu

Sulphides n augite porphyry cut by
diorite and by quartz porphyry dykes
Porphyry-type mineralization in brecei-
ated western side of dicrite and in near-
by volcanic rocks

Miner sulphides in narcow shears in
Allison intrusive rocks

Sulphides in sheared flows and tiffs
along branches of Quilchena fault
Sulphides in fractures in augite porphyry
flows

Sulphides in fracrures and epidotized
augite porphyry flows

Mineralization in fractured rassive flows
near @ branch of the Summers Greck
fault

Suiphides in fracture zones in diorite snd
voleanie rocks near branches of Summers
Creek fault

Hireralization in gh Yevel ntrusive
brectia pipg

ineralization in fracture zones in andas-
ite porphyry

Chalcocite and native copper in [racturg
in red breccia

Chaleogite and native copper in fracturaes
in red breceia

GEM, 1974, p. 125; 1975,
©. E76

MMAR, 1968, p. 203
GEM, 1969, p. 278; 1970,
P 38% 1971, p. 280;
1475, p.G 54

GEM, 1972, p. 127

GEM, 1971, p. 286; 1972,
p. 159

GEM, 1973, p. 147

MMAR, 1967, p.
GEM, 1973, p. 164

GEM, 1973, p. 152

167;

MMAR, 1915, pp. 223,
226: GEM, 1970, p. 378;
1971, o, 286; 1872, p.
139; 1973, p. 159; G.8.C.,
Mem., 243—93

MMAR, 1966, p. 175;
Agsess. Rept. 517, 530,
9885

GEM, 1971, p, 281; Assess,
Rept. 3365

MMAR, 1801, p.
Olieu (1957}

1182;

MMAR, 1901, p. 1181;
G.5.C., Mem, 24394

MMAR, 1901, p. 1181;
G.5.C., Mem, 24394
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20

21

22

22

24

%

26

27

28

28

30

n

32

33

GOLDEN GATE
BANK OF ENGLAND:
CINCINATTI
GEO‘RG\E

LYTTON

TOM CAT

PORTLAND.
COVINGTON,
VIGKSBURG,
QUEBEC

VANCOUVER,
VICTORIA

BOSS
ESP

GROWP 5
DAGO, OPTN

GROUP 6
PORCUPINE

GROUP 7
SHAMROCK

GROUP &
300G

RALPH

JUNE

GRQUP 9
MINT

9IH/NE-BO

92H/NE-B3

92H/NE-84

92H/NE-81

92H/NE-82

92H/NE-86

92H/NE-BB

92H/NE-QD

G2ZH/NE-130

S2H/NE-1 21

S2H/NE-109

921/SE-54

G2H/NE-G2

921/SE-51

B21/5E-122

S2H/NE-GT

921/5E-50

Cu

Cu, Au, Ag

Cu

Cu

Cu

Cu, Fe?

Cu

Cu

Cu

Cu, Fe

Cu

Cu

Cu, Mo

Cu, cp, bin,
¢, PY. cup
ce, bn,cp
cc, bn, cp,
Cu, cup
cc, native Cu

e, ep, bn

oc, mt, bn,
Cu, hm

¢¢, mt, hm

=]

cc, ¢, some
Cu

PY. 66

bin, ¢p, some
Cu

g, op, bn,
Cu, cup

¢, mzl, cp

£p. DY, Mt
bn, cp. py,
mt

pY, Cf. mt

cp, PY. ma

Red and green haharic brecgia

Massive green Nicolg Iahar

Massive grezn Nicola lahar

Massive red lahar

Massive red lahar

Grean laharic breccia

Green and red laharig breccia

Red lahgric breccia and volcanic
sadiments
Massive
breecia

green  Nicola  Igharic

Nicofa vofcanic rocks

Argillite, limestone

Subaerial basalt flows

Voleanic conglemerate and lahar

Skarn in limestone
Andesitic flows and wlfs
Green  Nicola augite parphyry

fiows

Pennask quartz monzonite

Ofld cuts
Old cyts and pits
=91-m tunnel, old
cuts
OId pizs, $-m adit

Qid cuts

Qld pits, some recent
trenghes

Qld shaft, cuts, and
grify

Ql1d pits

Stripping and some
tranching

Several trenches

15-minclined shaft

Short adh, old cuts,
several recent trenches

Several trenches

Old euts, recent
trenches

Qld euts, some recent,
trenches

Some recent ODH

13D0OH In 1974
totalling 863 m

2 DDH totalling 70 m

14 DOH totaliing
1826 min 1972

7DDH

2DDORn 1963: 8 DOH

n 1873

Several DOH

Some DDH

Regent ODH and PON

Srall shij

@

Sulphides along fractures in red breccia
near contact with green breecia
Sulphides in fracture Zope in massive
green lahar

Sulphides i fracture Zonme in massive
yreen lahar

Wineralization in fracture zones in red
lahar

Mingralizaticn in fracture zenes in red
lahar

Mineralization in fractures and dissemi-
nated in gréen iaharic breecia near con-
Tact with red breccia

Minerslization in fracture zone in red
and greer fafiaric breceis

Sulphides in fractures in red brececis snd
volcanic sedimoents

Bulphides averaging 0.24% Cu over an
area of 60 x 30 m in green faharic
brecgia norih of monzemite stack

Very minar mineralization in fractures
in Nicola flows and red breccias

Bulphides in argllite, limestone, and
other tuffacsous sediments near contact
between sedimentary and volcanic sa-

quence

Sulphides in breceiated fiow top

o i chal along bedding

5.78% Cu

tractures in volcanic conglomerate and
lahar

Sulphides egnd magnetite n epidote -
farnet skarn in limestone

Mincralization  in intensely cpldotized

flows and tuffs

Sulphides  along east-west  fracture
system In epidote-garnet skarn in augite
porphyry

Porphyry system inn Pennask quartz mon-
zonite, argillic and phyilic alteration,
quartz veins with sulphides

MMAR, 1901, p. 1182
MMAR, 1901, p. 1732;
G.S.C., Mem. 24394
MMaR, 1801, p. 1182;
G.5.C., Mem. 24394
faMAR, 1801, @ 1183
G.5.C., Mem. 24304
MMAR, 1801, p. 1183;

G.5.C., Mem, 24394
G.8.C., Mem, 243-95

Mem. 243-95;
|, po 1182

GS.L.,
MMAR,
G.5.C., Mem, 243-95

GEM, 1972, p. 135; 1973,
B. 156

GEM, 1972, p. 135; 1973,
0. 155

GEM, 1972, p. 137; Assess.
Rept, 3789

MMAR, 1863, . 54

GEM, 1969, p. 278: 1972,
P 128; 1973, p. 148;
G.5.C., Mem. 243-92

MMAR, 1961, p. 43

B.C. Min. Energy, Mincs &
Pet. Res. property file

MMAR, 18686, p. 169

8.C. Min, Energy, Mines &
Pet, Res. property file
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© Asst. Rept. — Assessment Repol

MINERAL
Loc, INVENTORY METALLIC
NO. NAME NUMBER METAL | MINERALS
GROUP 10
M AL S21/8£120 Cu Gp, mal
I

35 PINE ! 92ZH/NE-3 Cu cp, PY

36 P 9ZHINE-116 Cu cp, PY

37 AT Q2H/NE-120 Cu <P, DY

ae FAN 92H/ME-113 Cu Py, B

GROUP 17

39 ELL 921/SE-82 Cu Py, cp, bn,
hm

a0 BIG SI0UX DIHMNEID Cu, Ag o, B, €€,
ba

a1 GIANT BIHINE-74 Cu CP. PY. CC

42 MAGGIE 92H/NE-75 Cu cp, bn, py

43 | BLUE 8IAD G2H/NE-TF Cu ce 1?)

44 COPPER BELLE G2H/NE-78 Cu cg, bh, cp

45 COPFER STANDARD | 92H/NE-79 Cu bn, ¢, hm,
mt

48 EUNKER HILL 9ZH/NE-8% Cu cc, b, cp,
[

47 CAISY 923H/NEST Cu <p, hin, roal,
mt

48 CINDY 92H/NE-126 Cu, Pb pY. cp, some
gn

a2 ANITA B2H/NE-138 Cu Py, cR

50 BO O2H/NE-106 Cu bn, ¢p

MMAR - Minister of Mines and Petroleum Resources, Annuat Reoort;

GEM — Geology, Explarstion and Mining in British Columbia ipage designations: G .. Geology in British Coli

G.5.G., NMem. — Geologicat Survey of Canada, Memenr.
1 G2HINE-B7 — Minergt Inventory identification aumber refers 1o map 92H/NE, property division 87;

turther informaton whay B2 0blEneG 1rom 1he Resource Data Seotion, Geviogical Division, Mineral Resources Branch,

APPENDIX 8. TABLE

— - - - o

HasT
ROCK

Augite porphyry

Allison pluton

Allison pluten

canic rocks

and breccia

Massive Micola flows

Massive

phyry lows
andesize
Red lahar
flows

lows

Granite and auartz monzonite of

Allison intrusive racks

Altered Nicola woleanie rocks in

Silicified and brecciated [imestons

Massive Nicola basaltic andesite

Massive Nicola breecia and flows

Nicgla  volcanic rocks
Micota augite porphyry

Massive red Micola augite por.

Brecciated pyroxene plagioclase

Massive and  brecciated Nicola

Diorite, andesitic flows

WORKINGS
Some trenches
Several trenches

Allison granite, altered Nigola vol- —

Ord shaft and
crosscut

G shetts, euts, pits,
and numerous recent
trenches

id cuts, seme recent
trenches

Qld shaft
Old eut and pits

O pits

Cld cuts

OId pits, some recent
trenches

Qld adits and cuts,
recent trenching

Massive and  brecciated  basalt s

bra: E — Exply

OF MINERAL PROPERTIES — Contirnsed

"DRILLING

3 DDH totalling
541 m in 1969

Some recent BDH

Same recent 00OH

PRODUCTION SUMMARY DESCRIPTION,
RECORD RESERVES REFERENCES®
- Sulphides in east-west quariz vawns alang B.C. Min. Ecergy, #ines &
north-south fault zone in augite por- Pet. Res. property file
phyry
— Sulphides a5 fine disseminations and MMAR, 1969, p. 278;
along easterly striking fractures in | GEM, 1973, p. 148; 1974,
Allison intrusive rocks near Allison fault p121
o Minor mineralization along fractures in 8.C. Min. Energy, Mines &
granitic rocks Pet. Res. property file
------ Sulphides in altered Nicola voleanic GEM, 1973, p. 147
rocks surroundad by Aflison diorite
...... Pyrite and traces of chaleopyrite in GEM, 1870, p. 389; 1972,
Allison granite and gltered Nicola rocks p. 120: 1973, p. 142
J— Sulphide in breceiated and silicified lime- B.C. Min. Energy, Mines &
stone Pet. Res. property file
=411 @=12% | Sulphides in zones of fracturing, serpen- MWAR, 1901, p. 1181;
Cu;68.09 Ag, {tinuous alterstion and  silicification 6.5.C., Mem. 24393
0.57 g Au in massive volcanic rocks

Sulphides along fractures in  massive
Micola breccis and fiows

Sulphides in fractures in massive flows

Sulphides in fracture zores in massive
voleanic rocks

Chaleosite, bormte,. chalcopyrite  in
fractured augite porphyry

Sulphides and magnetite along fractures
in massive flows

Sulphides in  breceiated and altered
massive flows

Suiphides in fracwre 2ones in red lahar
near the Summers Creek fauly

Sulphides in Nicela voleanic rocks near
smali bodies of microdiorite

Sulphide in Micola rocks near dioritic
dykes and Allison pluton

Andesitie flows intrudad by diorite and
£ut by Summers Creek fauli; same sul-
phides in carbonate vains

MMAR, 1801, p. 1181;
G.5.C., Mem. 243—04

MMAR, 1801, p. 1183
MMAR, 1901, p. 1183
MMAR, 1801, p. 1183
MMAR, 181, p. 1183

B.C. Min. Energy, Mines &
Pet. Res. property filc
G50, Mem, 243-85
GEM, 1873, p. 143; 1974,
p. 121

GEM, 1874, p, 120

GEM, 1971, p. 281

ion o British Columbi:

Ministry of Encrav. Minas and Petroleum Rosources,
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Figure 1
W TR-E AT
V. A. PRETO 1972 - 1975
LEGEND SYMBOLS LOCATION MAP
P ENE AND POST LOWER CRETACEOUS LOWER JURASSIC OR LATER ANDESITIC TO DACITIC BRECCIA AND AREA OF PREVALENT OUTCROP 2 - T
% -
| TUFF R ) =
L |[@I ALLISON CREEK STOCKS: MOSTLY PINK TO GREY PENNASK BATHOLITH: BIOTITE- HORNBLENDE i e e GEGLAMCAL BaiNOaby: DECNED ATROKMATE < L : |
b LEUCOGRANITE, SYENODIORITE, MONZONITE, GRANODIORITE AND QUARTZ MONZONITE - WPt SIVE TO GHE LIMESTONE, B o i ey o o :
-:ifr AND GREY, VESICULAR OLIVINE BA- GHANODICRITE AND GUARTZ BIORITE: MNGH COMMONLY FOSSILIFEROUS : E L ) ,L F e
MAFIC MICAODIORITE, INCLUDES INTENSELY . o ————
UPPER TRIASSIC TO LOWER JURASSIC CALCAREOUS VOLCANIC CONGLOMERATE, ZONE OF INTENSE SHEARING P e
SILICIFIED AND ALTERED VOLCAMIC ROCKS 34 ———
-MEDIUM—GH&INED GABBAO AND BASALT 7 | SANDOSTONE, AND SILTSTONE; MINORA ke 5 -
ALLISON LAKE PLUTON TUFE AND BEECCIA THRUST FAULT f_"'-...‘_u t HIGHL AND
LOWER CRETACEOQUS '8 VALLEY
MIDDLE EQCENE [jnenmsn TO REDDISH GREY BIOTITE- EASTEAN BELT ATTITUDE OF BEDOING: =
10,11 KINGSVALE GROUP 79 |HORANBLENDE GRANITE AND QUARTZ TOPS KNOWN, TOPE UMKNOWN, VERTICAL : ;} “
17 PRINCETON GROUP MONZONITE #
PLAGIOCLASE - RICH, REDDISH BROWN -H"F””'E et R RE N CLatle ol S ATTITUDE OF SCHISTOSITY 404
: . T - ANALCITE-BEARING, AUGITE PLAGIO '
E 200LOER CONGLAMERATE. GRT. 360k gnnn MAROON FLOWS (11af). TUFFS AND |GREY HOANBLENDE GRANODIORITE ;
STOME. AND SILTSTOME CLASE TRACHYANDESITE AND TRACHY )
::QEACLETIIEECUEF:I;;:'II'IOg‘: e i GREY TD 2 AR K GREY HORMNBLENDE SASALT CORTHVRY FLOWS ANCE M PRUEFECLU;NBDEJ:HR:FI:::J:'; cl"f‘i!:?:é‘l"\lsci ISTED XJ?
| F W - 3
I 176 ff{‘j‘g;s“n:;s'“;"gﬁ As:g;:'_::]:?n “Tiiﬁ::‘:g |DIDRITE, GABERO, AND OUARTZ DIORITE L ERERGIA IN APPENDIX 8
L . c
Srtlidyo oy muamnm.ﬂ-sa AND AUGITE-PLAGIOCLASE = REDDISH TO GREENISH GREY CRYSTAL, .
1 ! ANDESITE AND BASALT PORPHYRY SILLS -METAUOLCANIC ROCKS WITHIN OR NEAR B i AND LARSLLY TURE LOCATION OF CHEMICALLY ANALYSED ROCKS vas
AND/OR FLOWS | THE PLUTON NUMBER REFERS TO ANALYSES, C.I.P.W
PALEOCENE VOLCANIC SANDSTONE AND S|ILTSTONE, NORRS, AND DESCHIFTIONS [N
[ REDDISH WVOLCANIC CONGLOMERATE, MINOR TUFF APPENDICES 1 TO ¥
16 COLDWATER BEDS Te GRIT, SANDSTONE, AND SHALE mmm{ AND GREY MONZONITE AND SYENITE,
IMEDIUM-GRAINED AND GENERALLY PORPHY MASSIVE TO CAUDELY LAYERED LAHAR FOSSIL LOCALITY sFiz
B ipnonu CONSOLIDATED BOULDER CON -GHEY. LOCALLY BEDDED, IMPURE LIME RITIC, FINE-GRAINED GREY DACITE R ep0s1TS. MINGE CONGLOMERATE o U}
|l Mo cLaMERATE AND GRIT WITH PLANT RE STONE AND CALCAREOUS GRIT K/Ar ISOTOPIC AGE IN Ma " il T
MAITNS !MGN:DN-TE AND SYEN|TE BRECCIA #= BIOTITE; Hb= HORNBLENDE; M = MUSCOWVI(TE Wi G5E226
-|BASAL BOULDER COMNGLOMERATE—RICH CENTRAL BELT
ISANDSTONE, SHALE. AND COAL—-BEARING INCLASTS OF UNITS 1 AND 7 PAVED HIGHWAY i N
¥5_ |seps -U!DHL_TE. QUARTZ DIORITE, MONZONITE, AND -HEDU'S"' TO GREEN AUGITE
GFl.E\" TO MARDON, FLOW-BANDED DAC DIORITE BRECCIA, MINOR FINE-GRAINED HORN ztgsslDE::J;“;EEOT;T\T_EE:L;L;:; BEE:SHT:: SECONDARY ROAD e
ITIC AND RHYOLITIC SUBAERIAL FLOWS BLENDE PORPHYRARY : = P 4
POST LOWER CRETACEOUS AND ASH FLOWS TRACHYBASALT 3,\
I:]‘-" BOULDER CONGLOMERATE WITH REDDISH HEMA mﬁﬁn TO MAFROON. PLAGIOCLASE -RICH !I,_FUEGCHAT,C_ EYRITIC QUARTZ PORFPHYRY. -AuTOBHECCmTED EQUIVALENTS OF 1a i
TITIC MATRIX AND CLASTS PREDOMINANTLY DE- ANDESITIC TO DACITIC FLOWS AND LOCALLY HIGHLY SHEARED AND MYLONITIZED
RIVED FROM UNIT 11 FLOW BRECCIA: MINOR LITHIC AND/OR HEI’J VOLCANIC BRECCIA AND LAHAR
CRYSTAL TUFF e DEPOSITS. MOSTLY MASSIVE
BOULDEH CONGLOMERATE WITH ABUNDANT LOWER TO MIDDLE JURASSIC .
% = |GRANITIC CLASTS - GAEEN VOLCAMNIC BRECCIA AND LAHAR | g BRITISH COLUMBIA ;
B , GARAEY TO RAREDDISH GREY AND BAROWN CORRBELATION UNCERTAIN - ; Y Wk SHINGTOM . RES =
:‘M LAHARIC DEPOSITS, TUFF, AND TUFF e CEFQEITS: WOSLLY MAAIVE T p——ite—
UPPER CRETACEOUS (CENOMANIAN) g“:fgmf“"““* OF [CARSELY CoM BUFF-WEATHERING GREY, CALCAREQUS SILT SHVERLL @R L SUe,  See R SCALE - /60,000
ol OF CLASTS OF UNITS 10b; 10e, STONE, SANDSTONE, ANO GRIT. WITH INTER [ AT AeiBE . N
¥ —r e —
13 SUMMERS CREEK STOCKS AND 7 LAYERED BUFF—WEATHERING SILTY LIMESTONE "._. 1 2 3 d 5
BEDDED TO MASSIVE, GREY FOSSIL KILOMETRES
GREY HOFITEL-AANDLENDE QRANG UPPER JURASSIC TO LOWER CRETACEOUS -IFEHUUS REEFOID LIMESTONE AND RE
UPPER TRIASSIC
DIORITE, PINKISH GREY BIOTITE QUARTZ CATED CALEAHEGUS SEDIMENTARN . ,
MONZONITE, AND MINGR: BIME GRAMITE s |CHERT PEBBLE AND COBBLE CONGLOMERATE: 1,23  NICOLA GROUP ROCKS 49%7o0l — — — e — e 49"37'00’
- I MINOR INTERBEDDED GRIT AND SANDSTONE CONTOUR INTERVAL - 500 FEET 120%37'30° 120"30'00"
-]HDHNBLENDE DIORITE, QUARTZ DIDRITE, WESTERN BELT = ::IWELL—EEBUEU SILTSTONE. SANDSTONE.
AND GRANODIORITE 18 | AND ARGILLITE: MINOR GRITSTONE AND
% |TLAGIDCLASE ANDESITE TO DACITE PEEBLE CONGLOMERATE
! e W NOR 5 . s ;
FLUMNG, MINOR--ORaCGIA To sccompany Bulletin No. 69, Ministry of Energy, Mines and Petroleum Resources, 1979, Province of British Columbia MInIStW of Eﬂerg% MWES ﬂm PEtrOEum RB‘SUJTCES
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FIGURE 15

GENERALIZED OUTCROP GEOLOGY
OF THE SUMMERS CREEK
PROSPECT {(AXE]

ADONIS MINES LTO.

LEGEND
CRETACEOUS

7a — GREY BIOTITE-HORNBLENDE GRANODIORITE, PINKISH
GREY BIOTITE QUARTZ MONZONITE, AND MINOR PINK
GRANITE

7b — HORNBLENDE DIORITE, QUARTZ DIORITE, AND GRANO-
DIORITE

AGE UNKNOWN
VOLCANIC CONGLOMERATE AND LIMESTONE

Ba — RED VOLCANIC BOULDER CONGLOMERATE

6b — GREY, LOCALLY BEDDED, IMPURE LIMESTONE AND CAL.
CAREQUS GRIT

UPPER TRIASSIC TO LOWER JURASSIC

ALLISON PLUTON

Sa — REDDISH TO REDDISH GREY BIOTITE—HORNBLENDE GRAN-
ITE AND QUARTZ MONZONITE

6b — GREY HORNBLENDE GRANODIORITE

5 — GREY TO DARK GREY HORNBLENDE DIORITE, GABBRO,
AND QUARTZ DIORITE

5d — METAVOLCANIC ROCKS WITHIN OR NEAR THE PLUTON

ED!OHITE INTRUSIONS

4s — DIORITE, QUARTZ DIORITE, MONZONITE, AND DIQRITE
BRECCIA

4b — PORPHYRY DYKES

SHEARED AND MYLONITIZED, LEUCOCRATIC QUARTZ PORPHYRY
UPPER TRIASSIC

NICOLA GROUP
EASTERN BELT

BASALTIC FLOWS AND BRECCIA, SILTSTONE, GREYWACKE, AND
LAHARIC DEPOSITS

PHYRY FLOWS, FLOW BRECCIA, AND MINOR TUFF BRECCIA,
LOCALLY INTENSELY RECRYSTALLIZED

2 — GREY-GREEN, MASSIVE TO BEDDED VOLCANIC SILTSTONE
AND GREYWACKE, LOCALLY TUFFACEQUS

2 — MASSIVE TO CRUDELY BEDDED GREY-GREEN LAMARIC
DEPOSITS

CENTRAL BELT

MASSIVE FLOWS, BRECCIA, TUFF, AND LIMESTONE

1a — MASSIVE DARK GREEN BASALTIC AND ANDESITIC FLOWS
WITH PLAGIOCLASE AND/OR PYROXENE PHENCCRYSTS

1b — AUTOBRECCIATED EQUIVALENTS OF 1a

1c — MASSIVE TO THINLY BEDDED GREEN CRYSTAL AND LITHIC
TUFF LOCALLY RICH N FELSIC FRAGMENTS; MINOR VOL-
CANIC SANDSTONE AND SILTSTONE

1d - BEDDED TO MASSIVE, GREY, FOSSILIFEROUS, IMPURE LIME-
STONE AND LIMESTOMNE BRECCIA

cp = CHALCOPYRITE
cc = CHALCOCITE
mal = MALACHITE

oz = AZURITE
py = PYRITE
mt = MAGNETITE

SYMBOLS

AREA OF PREDOMINANT QUTCROP

ﬁ
FAULT ottt e e ~ S
JOINT, FRACTURE SET: VERTICAL, INCLINED . ... ...... .,
PRIMARY FOLIATION: VERTICAL, INCLINED . .......... I

BEDDING: VERTICAL, INCLINED, RIGHT SIDE UP . .. .

PROSPECT: TRENCH, ADIT . ... .. .............. .

POWER TRANSMISSION LINE ., .. .............. o——0

GEOLOGICAL CONTACT: DEFINED, ASSUMED . ... .. T e —

NATURAL GAS PIPELINE . . ... ............ X ——

SAMPLE LOCATICN, MINERAL USED,

AND APPARENT AGE IN Ma ... VP-75.KA:2

B68.242.6 Mo
HB96.8+2.6 Ma

[+

1

SCALE -KILOMETRES

—tr = PURPLIH —GRE RN PYROXENE=PLAGIOCTASE “BRBALTPOR—————— =~
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