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ABSTRACT

Bonaparte River map-area comprises about 6,000 équare
miles and includes parts of several subsidiary plateau and highland
divisions of the Interior Plateau of British Columbia. The region

was entirely covered by the last major Pleistcéene ice sheet flow-

ing from the Cariboo Mountains to the north and ncrtheast,

The rocks of‘the map-area range in age from late Precambrian
to Recent, Pafté of thrée ma jor tectonic elements are represéntéd; the
relatively little déformed thick Mesozoic rocksvof the Quesnel Trough
are flanked oh the east by the metamorpﬂoséd and highly deformed
late Precambrian to late Paleozoic rocks of the Omineca Geanticline,
a;d on the west by the folded 1a§e Paleozoic rocks of the‘Pinchi

Geanticline,

Granitic rocks were emplaced in twb.majér episodes,
Hornblende-bearing granodiorite and quartz diorite batholiths are
about 190 million years.bld and non-hornblendic quartz monzonite
and granodiorite intrusions afe about 100 million years old. Syenitic

rocks are evidently related to the older intrusions, .

- Cenozoic focks, éarticularly undeformed Miocene basaltic
plateau lavas, cover a large part of the map-area, Middle Eocene
volcanic rocks lie unqonformably beneath the platesu lavas. Sequences
of sedimentary rocks locaily underlie each Tertiary volcanic. forme-
tion. Pleistocené and Recent basaltic volcanic deposits are prominent

near the northeast corner.

The Mesczoic rocks of the Quesnel Trough and associated

granitic batholiths and minor intrusions reflect many of the relation-

‘ships that characterize the copper-producing area to the south.




CHAPTER I

INTRODUCTION

TIocation and Accessibility

Bonapafte River map-area, comprising-approximately 6,000

square miles centrally located in southern Britiéh Columbia, is

‘_bdunded'by_longitudes 120° and 122°W and by latitudes 51° and 52°N.

The city of Kamloops is about 22 miles south of the east half of
the‘area. ‘The village of Clinton in the southwest quarter is 145

miles northeast of Vancouver or about 239 miles by highway.

) The area is readily accessible. The main line of the
Canadian National Railways and Highway 5 followbthe North Thompson
River_in.the eastern part, and the Pacific Great Eastern Railway‘
and Highway 97 cross the west half in a ﬁorth~south direction‘
Highways 5 and 97 afe paved routes. Branching from these highways
are many sécondary;.gravelled, all-weather roads which in turn lead
to mining, farm and logéing roads, some passable only to four-wheel-

drive vehicles, This road system réaches into most parts of the area.

Many lakes, particularly in the east half, are suitable for landingsA

by float-equipped aircraft,

Previous Geological Work

Several geologists have examined parts of the Bonaparte
River map-area during the last 100 years., Selwyn (1872) crossed

the map-area in 1871 during an exploratory geological investigation

‘fhrough south-central British Columbia. He briefly-described the

North Thompson Valley and the area around Clinton. In 1877 Dawson

- (1879) made preliminary examinations of the strata near the North

GSC Project 640020
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Thompson Valley and around Clinton. He followed this preliminary
work with a study (1895 a, b) of the Kamloops map-area in 1887,

1889, and 1890.. The published map was on a scale of four miles to -

one inch and included the southern one-~third of the present Bonaparte

River map-area. In 1921 Uglow (1922) mapped an”irregular belt extend-
ing from the southern edge of the area 35 miles along the North
Thompson Valley. In 1930 WAlker (1931) extended this mapping northe
wéfd to about latitude 51°45' N, From 1957 to 1959 Trettin (196i)
studied the Fraser River Valley from ILillooet to Big Bar Creek and

including  part of the present Bonaparte River map-area, namely the

Marble Range and the area to the southwest, In 1964 and 1965 he

undertook further work in the Marble Range (Trettin, 1965, 1966).

In addition to areal maﬁping,'se§eral short reports deal
with certain aspects of the geology of the map-area, mainly mineral
occurrences. In 1917 Camsell (1919) discussed a magnesite deposit
near lac Hache. In 1918 Reiﬁecke (1920) reported on mineral occurr-
ences in the western half of thé map-area. Céckfigld and Walker
(1933).described an §ccurrence of magnesite near Clinton in 1932, In
1934 Cockfield (1935) examined the mineralized area around Vidette
Lake. TIn 1926 Berry (1926) reported on Tertiary flora collected by

Uglow from the Chu Chua Formation, Other reports on mineral properties

. contained in the British Columbia Minister of Mines Reports are

referred to in the chapter on economic geology.

Present Field Work and Sources of Information

The field work on which this report is based, was carried

rbut from 1963 to 1965. The information contained herein was obtained

in part from airphoto interpretation and aerial reconnaissance by

helicopter but mostly from many ground traverses concentrated in areas

. of complex geology. The information in the southwest quarter is

derived mainly from Trettint®s report (1961). Some differences from
Trettints work result from new information or different interpreta-

tions of the same information but the responsibility for the conclu~

sions stated herein rests with the writers.
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The'map~areas édjoining the Bonaparte River map-area
have all been~studied geologically and maps, either ppelimiﬁar& or
final,-are available. The writers recentlj mapped the areas to
the nofth; east, and west (Compbell, 1961, 1963a and 1963b; andi
Tipper, 1959, 1963) whereas the.areas‘to the éouth were mapped
earlier by officers of the Geological Survey (Duffell and McTaggart, |

19523 Céckfield, 1948). The information.obtained and the cohclﬁsions

‘drawn in these adjoining areas have permittéd a fuller understanding

of the geological relationships in the largely drift-covered
Bonaparte River map-area. This report, therefore, represents the
conclusions and the interpretations based on stratigraphic and

structural information drawn from many sources,

P
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Geological Stage Names used in this Report

Stage names have been used throughout this report whenever
paleontological evidence permitted that degree of refinement. The

stage names used are listed in Table I.




.

R

e

Cretaceous

Earlyi

Albian
Aptian

‘Barremian

Hautervivian
Valanginian
Berriasian

Jurassic

Triassic

Iate

- Upper Tithonian

Portlandian
Kimmeridgian

- Oxfordian

Middle

Callovian
Bathonian
Bajocian

‘Early

Toarcian
Pliensbachian
Sinemurian
Hettangian

Late

Rhaetian
Norian
Karnian

Middle

Ladinian
Anisian

Early

Spathian
Smithian
Dienerian
Griesbachian

Iate

Ochoan
Guadalupian

Early

Leonardian

‘Wolfcampian

Permian

Pennsylvanian

Tate

Virgilian
Missourian

Middle

Desmoinesian
Atvokan

Early

Morrowan -
Springeran

Table ITr

Stage names of the Pennsylvanian to Early

Cretaceous periods as used in this report.
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CHAPTER IT
PHYSICAL FEATURES

Physiography

Bonaparte River map-area is part of ihe Interior Platesu

and may be subdivided tollowing Holland's system (1964) into

several plateaux and highland regions. These subdivisions are

-outlined in Figure 1.

Fraser Plateau

This sﬁbdivision, comprising about three-guarters of ﬁhe
map—érea (mainly the western part), is»esséntially a flat or gently'
rglling.region lying between 4,000 and 5,000 feet, elevation; It is
a plateau region that changes graduvally from a flat la%a surface in
the'central weét half to rolling uplands and rounded hill in the east
half, In the southwest quarter the Marbie'Range rises abruptly to
elevations of 7,500 feet, and bears little resemblance to the

otherwise flat Fraser Plateau of which it is a subunit. Although its

- steep ridges and sharp peaks set it apart from all other physio-

graphic units of the regidn, it is included in the Fraser Plateau

’ . '
because of its small area. Several other ranges to the northwest

" have similarly been included in the Fraser Plateau (Holland, 196A,

p. 70).

The flattest part of the plateau, in the west half) is
undeélaih by flﬁt—lying Pliocene and/or Miocene lavas and although
the plateau may not coincide with the original lava éurface, erosion
has apparently removed material mainly layer by layer, maintaining

the level surface. Farther east along the margin of the lava field,

" shallow dissection of.the edge and erosion along the normal faults

'that'cut the pre-late Miocene rocks have developed a hilly terrane.

Even where local relief increases most of the hills and ridges of

this region are broad and rounded.
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Thompson Plateau

This subdivision of the Interior Plateau was established

by Holland (1964, p. 71) and is distinguished from Fraser Plateau

by slightly'greater relief  somewhat greater dissection, and absence

of extensivé flat lava areas. In_Bonaparte River area, north of
Clinton, the boundary with Fraser Plateau has beén drawn arbitrarily

at or near the edge of the flat lava plains. . To the east the

boundary marks the transition from rounded hills and rolling uplands

to distinctly rougher topography. The eastern'boundaryiof Thompson

Plateau is approximately the North Thompson Valley.

,Thompson Plateau in this area is underlain by folded and

block faulted late Paleozoic, Mesozoic, and early Tertiafy voleanic,

~ sedimentary, and granitic rocks. Differing resistance to erosion of

these rocks has resulted in a moderately dissected, irregular surface

between 3 50C and 5, OOO feet elevation.

Quesnel and Shuswap Highlands

}These two subdivisions abut the Fraser and Thompson
Plateaux on the east along a line from the southeast'corner of the
map-area, along North Thompson River valley to Little Fort and thence
northwesterly to the east end of Canim Lake., This region, and the
area immodiatoly to the east of the map-erea, is characterized by
broad, rounded mountains up to 7,000 feet separated by deep valleys
as 1ow as 2,500 feet elevation, These highlands are remnants of a
dissected, upwarped, erosion surface that becomes progressively lower

to ﬁhe‘south and west,‘

This area is underlain mainly by folded and métamorphosed
Pgleozoic rocks with lesser amounts of Mesozoic rocks Igneous
1ntrus1ons of Cretaceous (?) age commonlv form Lhe prominent ridges

of the mountains.
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Glaciation

The entire map-aréa wa.s 0verriddsn by glacial ice,

- Glacial features and deposits are conspicuous in all parts of the

area, Evidence in this and adjoining regions indicates that a
dividing line between northward and southward flowing ice was

situated in the map—areé.

As may be seen on airphotos drumlins and till grooves afe
moderately well developed in the central part of the area from
bTimothy and Céhim‘lakes southward. The northwest quarter is char-
acterized by extensive kettle topography ﬁith irregular depressions
ﬁp,to one mile in diameter. Numerous ice—ﬁargin meltwater channels
paréllel thé northeast flank.éf Marble Range, and others of less
prominence appear on the.sides of many hills., Major glacial streams

carried great volumes of meltwater through the Canim-Mahood-Clearwater—

North Thompson, the Bonaparte River, and the Bridge lLake-lac des

Roches—Eakin Creek systems. Many eskers are associated with these
drainage systems but they are better developed on the platean
surface where they are related to smaller meltwater channels that

were formed by direct discharge from the melting front of the ice.

Glacial deposits, although widespread, are nou deep,

" Over the plateau in the west half of the area drift is generally one

to five feet deep except where filling preglacisl gullies and valleys,

- The hillier parts of the area; particularly those underlain by granite,

have a thinner cover of glacial material, yet it is distributed in

: Such a manner as to obscure most of the bedrock. Some of the major

’ valleys such as the North Thompson have thick deposits of glacial

silts into which present streams have cut deeply.

Except for the area west of Marble Range, the last glacial
ice to cover the area issued from the Cariboo Mountains.‘ Available

ihformation éuggests that ice advanced from east to west along the

- north boundary of the area from where it fanned out northward and
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L southward. The southward flowing ice sheet moved southwesterly and
southerly in the western part of the area, but near the central and

southern parts, it flowed southerly and soﬁthéastérly (Fig. 2).

Direction of ice movement is dedupedtfrom a few glacial
striae and ﬁhe alignment of drumlins énd glacial gfooves;_ These,
héwever,‘indicate_only the last movements when the ice was thinning
and topdgraphical influence on flow patterns was increasing.‘ Little

s knpwn about, eérlier ice movements, whenithickness was greatest,’
beyond the fact that ice covered all parts of the area including the
highest hills and mountains as is indicated by glacial grooves and

B erratics. Available evidence suggests that ice moved from the Coast

Mountains into the extreme southwest corner of the area southwest of

o M&iﬁie Range. During the glacial maximum ice from the Coast Mountains

may have moved over and around the Marble Range into the central

part of the Bonaparte River area.
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CHAPTER 11X
GENERAL GEOLOGY

Bonapafte River map-area is underlain by rockc ranging
in age from late Precambrian to Recent. The map-area straddles
the Qﬁesnel Troﬁgh, a basin of early Mesozoic-eugeosynclinal

deposition situated between the Omineca Géanticline in Columbia

-Mbuntains to the east and the Pinchi Geanticline to the west..

| Late Precambrian and/or early Paleozoic étrata are
widely exposed in_the Omingca Geanticline. These, together with
léte Paleozoic rocks, lie along the eastern edge of the;map~area
and mark the western extremity of the eastern fold belt of which

the Shuswap Metamorphic Complex is an integral part, iate‘Paleozoic

rocks of the Pinchi Geanticline are restricted té the western part

of the map-area. Between the geanticlines is a great thickness of
late Triassic and early Jurassic primarily volcanic clastic rocks
intruded by large granitic batholiths. Tertiary volcanic rocks

obscure the older rocks of the trough over wide areas but the Mesozoic

rocks apparently have not undergone the systématic and penetrative

- deformation that affected the Omineca and to a lesser extent the Pinchi

Geanticline.

Iayered Rocks

Shuswab Metamorphic Complex (Map-unit &)

Rocks assigned to the Shuswap Metamorphic Complex underlie
a_small area along the eastern boundary of the mab—area in Clearwater
River ﬁalley. _Ex?osures are small and widely scattered But farther
east oﬁrTrophy Mountain in Adams lake map-arsa (Campbell, 1963b)
Qutcrops are more extensive. The rocks~are_dominéntly'quartzo~
feldspathic biotite gneiés and schist, containing garnet and silliménite,

and minor amphibolite, quartzite, marble, and 15 to 25 per cent

,pegmétité. They are intensely and complexly deformed., The age of the
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rocks incorporated in the Shuswap Metamorphic Complex is not
definitely known, but in Quesnel Lake and Canoe River map-areas
to the north, Campbell has some.evidence that Kaza Group and possibly

younger strata are involved.

Kaza or Cariboo Group (Map-unit 1)

Distribution’

Map-unit 1 lies in the northeastern part of the map-area

near the eastern end of Mahood Lake. It is continuous with rocks

Amapped as the Snowshoe Formation of the Cariboo Group in Quesnel

Lake map-area (Campbell, 1961 and 1963a) and was thus lasbelled on
the preliminary map of the Bonaparte River map-area (Campbell and

Tipper, 1966). Subsequent work (Campbell, 1968) suggeéts that the

Snowshoe Formation may be equivalent to part of the Kaza Group and

therefore Proterozoic rather than post-~Lower Cambrian. As the

- problem is not yet solved the rocks in Bonaparte River map-area are

assigned to the Kaza or Cariboc Group.

Lithology
Map-unit 1 comprises quartz-mica schist and micaceous '

quartzite with minor amounts of black phyllite, quartz-hornblende-

mica schist and marble. Chlorite schist and greenstone are restricted

‘ to a small area on the north end of Green Mountain.

Theiquartzose rocks are fine grained, drab brown to grey,
and well foliated. They vary from very fine grained; black quartzite
with scattered flakes of sericite and streaks of dusty carbonéceous
materiél, to l;ghter coloured quartz-mica schist which contains
qparti, muscovite, red—browh biotite, minor'chlorite, plagioclase
(abouthnBO) and, in places, potash feldspar, The rocks are commonly

feldspathic, particularly where mica is abundant. Mica is partly

~concentrated in streaks and much of it displays a strong preferred

orientation, though some biotite grains lie athwart the cleavage.
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PERIOD EFOCH GROUP FORMATION HAP UNIT LITHOLOGY
Recent. 29 Blocky basalt flows
Pleistocene
Quaternary and Recent 28 1411, gravel, clay, silt, alluvium
Pleistocene
oy or Receat 27 Basaltic cinder cone (Pyramid ¥t.)
ertiary or Pliocen= or Basaltic arenite
- » conglomerate, breccia and rubble
uaternary Pleistosene 26 basaltic flows, cinder de: osit:’a cones !
Erosional interval in part :
: igeofigig:ane 25 r(;)lil:'.‘:;'ix-xelba\:a].t, andesite, related ash and breccia,
) —;' = DOT pougs
N Late Miocene Deadman River Shale, sandstone, tuff, diatomite, conglometate, breccia
o Formation 2l
= Unconformity
=]
© Tertiary Oligocene 23 ’ Andesite, dacite, felsite, related tuff .and breccia,
greywacke, shale, minor lignite and conglomerate
. Not in contact .
. Skull Hil1l Dacite, trachyte, basalt, andesite, rhydite and
Eocens and Karloops Formation 22 related breccla
{7) Oligocene Group Chu Chua Conglomerate, sandy shale, arkoss, coal
Formation 21
Unconformity
Raft and Baldy Biotite quartz monzonite, granodiorite, hornblende
batholiths and 20 diorite, quartz diorite, aplite, vegmatite, leuco=
other granitic quartz monzonite
Cretaceous rocks
l . Hot in contact, intrusive into Jurassic and older rocks
Aptian andfor Jackass Mountain Greywacke, shale, siltstone, minor arkose and lenses
Albian Group 19 of pebble conglomerate
Not in contact
18 Shale and grit
Jurassic (1) Fault contact
17 Chert vebble conglomerate apd greywacke
Not in contact .
Andesitic arenite, siltstone Porphyritic augite andesite
grit, breccia, and tuff; breccia and conglomerate
© minor argillite and flows minor andesitic arenite,
H (map-unit 15) {all or in tuff, argillite, and flows
N part contemporaneous with (map-unit 16}
[N} Sinemurian map-unit 16
° Jurassic o (7) niddle 15,16 Boulder and cobble cone
@ Jurassic ' glomerate grit, greywacke
= : (base of map-unit 15)
2
Thuya and Hornblende~biotite quartz diorite and granodiorite,
Takomkane 13,14 hornblende diorite, monzonite, syenite, syencdiorite,
Triassic or Rhaetian or batholiths, and hornblendite
Jurassic Hettangian other granite
rocks, and
syenite
Intrusive Contact
Karnian and I Andesitic flows and breccla, tuff, argillite, greywacke,
Triassic Norian Nicola Group 1 grey limestone
Not in contact, in part correlative
10 Black shale, argillite, phyllite, siltstone, black
limestone
Relations uncertain
o Permian l 9 ' Serpentinite and serpentimized peridotite
S and/or Not in contact
898 Triassic
E’Ev.g) 8 Tuff, chert, argillite, limestone, greywacke and
= mg Pavilion Group basaltic flows
7 Chert, argillite, siltstone; minor tuff, and limestone
Fault contact, relations otherwise uncertain
Marble Canyon Massive limestone, limestone breccia, chert, minor
Guadalunian Cache Formation 6 argillite, tuff, and andesitic and basaltic flows
Wolfcamplan Creek 5 Argillite, basaltic flows, tuff, chert, limestone
Permian to Greup
2 L Basic voleanic flows, tuff, rivbon chert, limestone,
© Guaddlupian argillite
'; Not in contact
N Volcanic arenite, greenstone, argillite, phyllite;
o Pernsylvanian Korrowan Cache minor quartzemica schist, limestone, basaltic and
" an to Creek 3 andesitic flows, amphibolite, conglomerate and
kS, Permian Guadalunian Group breccia
<
o, Fault contact, relations otherwise uncertain )
Y¥ississippian Slide Mountain Fennell Pi1low lava flows, greenstone, foliated greenstone,
znd/or later Group Formation 2 greenschist, argillite, chert, minor amphibolite,
limestone, and breccia
Fault contact, relations otherwise uncertain
e Feldspathic quartz-mica schist, locally garnetiferous,
PROTEROZOIC “indermere Kaza or N micaceous quartzite, black sil:{ceous phyllite, quartz-
or or Cambrian Cariboo hornblende~mica schist, marble, chlorite schist, green-
PALEOZOIC and later  Group stone, and amphibolite
Relations unknown
Shuswap Ficaceous quartzo-feldspathic gnelss, quartz-mica
HMetamorphic A schist, amphibolite, micaceous quartzite, and pegmatite
Complex

UNKNCWN
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Locally the foliation is contorted. Some rocks contain scattered

~ tiny grains of epidote, and in others apatite is fairly abundant.

A relatively raré'schist-comprises quartz, plagioclase (Anho),

hornblende in long slender needles‘ biotite, and chlorite., Garnet

is not abundant but was'found'at several places, where it forms

irregulafvpatches and streaks, A siﬁgle specimen from close to the

_contact of Raft Batholith was found to contain irfegular, elongate

grains of andalusite and patches of extremely fine fibrous sillimanite.
Both these minerals are restricted to mica-rich stresks. Minor black,
siliceous phyllite and grey finely crystalline marble are inter-

layered with the quartzdse rocks.

Chlorite schist and more massive greenstone are restricted
to the northern part of Green Mountain. These rocks consist of

chlorite, plagioclase, epidote and amphibole.

Structural Relations

Internal structural relaﬁioné. The rocks of map-unit 1 are

poorly exposed but evidently highly deformed. All are strongly

‘foliated and in the foliation planes they commonly exhibit a lineation

produced by mica streaks and microcrenulation., Some of the phyllite

is cut by a fracture cleavage at a large angle to the foliation.

The few folds observed are isoclinal or nearly so; they

deform both the metamorphic foliation and the‘compositional layer-

-ing. The trends of the observed linear structures are erratic but

north‘df the map-area where the rocks are better exposed, fold axes

Vﬁlunge at moderate angles to the northwest (Campbell 1963a). The

attitude of the foliation also is erratic; the general trend is

. north-northeasterly to northwest with north-easterly dips but reversals

of dips were noted and near the contact of Raft Batholith east and

northeast strikes are dominant.
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The structure of the unit, evidently complex, is further
complicated by bending near the contact of Raft Batholith, Principal

northwest and southeast fold trends are suspected but unconfirmed.

External structural relations. The Fennell Formation appéars
to underlie the rocks of map-unit 1 near the eastern end of Mahood

Lake but is believed to be younger. There the foliation in the

Fennell Formation and in the older rocks is generally parallel

indicating that both units subjected together to at least one period
of deformation. These circumstances, coupled with a lack of evidence
supporting major overturning, suggest that map-unit 1 is thrust

westward over the Fennell Formation.

The rocks of map-unit 1 are intruded by the quartz monzonite
of‘Raft Batholith and a smaller body north of Mahood ILake, These
granitic rocks cut and warp structures within»the layered rocks and
apparently were intruded following the deformation. The metamorphic
rocks are overlain unconformably by clastic sediments presumably of
Focene age; these contain abundant fragments of the older roqks.
Volcanic rocks that range in age from Miocene to Recent also unconfor-
mably overlies rocks of map-unit 1. The relation of the rocks‘of
map-unit 1 tb the Shuswap Metamdrphic Complex (map-unit A) is not

known as the contact is not exposed. It may be a fault.

Ape and Correlation

The strata of map-unit 1 apparently pass into the Snowshoe

Formation where this unit was originally defined as the uppermost

member of the Cafiboo Group by Holland (1964). Following the work

of Sutherland Brown (1957 and 1963), however, it was regarded as early
Cambrian. Recent work by Campbell (1968) indicates that the Snowshoe
Formation may be part of the Proterczoic (Wihdermere) Kaza Group

and that it is oldeg than the‘remaining units of the Cariboo Group,

Unquestionably the rocks are older than the early Mississippian
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limestone and overlying Antler Formation of the Slide Mountain
Group (Sutherland Brovm, 1957 and 1963 and Campbell, 1968) and

hence older than the correlative Fennell Formation.

o

S

=
Slide Mountain Group /f

‘Fennell Formation (Map-unit 2) .

- Name and Distribution

The Fennell Formation was named by Uglow (1922, p. 774)
for a mass of extrusive and intrusive greenstone and minor chert'
along North Thompson River valley near Barriére, Greenstone south
of Barri&re near Louis Creck and North Thompson River was included
with the formatioﬁ by Uglow but is placed in the Cache Creek Group
by the present writers, The formation, as defined herein, also
includes rocks called the "Fennell batholith" by Walker (1931,»p._132A)
who regarded the greenstone as an intrusive mass--an interpretation
with which the writers do not agree. They have little doubt that
the formation is correiative with theAAntler Formation of the Slide
Mountain Group (Sutherland Brown, 1957 and i963) and hence>have

included it in that group.

» Théernnell Formation is restricted to the eastern-part
of the map-area where it extends northerly from Barridre River to
beyond Mahood Lake, It forms prominent brown outcrops aleng the
east side of North Thompson Valley between Barriére and Little
Fort and along both sides of the valiey from Little Fort to Blackpool.
It is well exposed in the canyon of Joseph Creek, on Clearwater V

Peak and Grizzly Mountain, and on the shore of Mahood Lake.

Lithology

The Fennell Formation consists mainly of greenstone with
minor argilliﬁe and phyllitei.bedded chert, and breccia. The‘green—
stbne'is medium grey to grey-green and is dharacteristically aphanitic
or very fine grained; constituent minerals aré.rarely viéibié to the

naked eye. Pillow structures are common but by no means universal
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features. Coarser greenstone is relatively rare and is most comnmon

on the upper slopes of Baldy Mountain, on Chu Chua Mountain,iand

‘near the headwaters of Joseph Creek where it is interspersed with more‘

typical fine-gfained rocks and associated sedimentary layers. In

ihe coarser rock black amphibole gfains range up to 3 mm but most are
less than 1 mm in length. Some of the coarser rocks are dykes and
some may be sills; others may be the result of recrystallization of
fine-grained rocks near the contact of Baldy Batholith., On the séuth
shore of Mahood Lake and on the east boundary of the maé—area Just

north of Joseph Creek the greenstone is foliated. At the latter place

‘coarser rocks are fine grained, weekly foliated diorite. On the shores

of’Mahood Iake the Fennell Formation consiéts of fine-grained

amphibolite, diorite and greenstone.

Microscopic study of thin sections of the greenstone
reveals that it is a metamorphic or completely altered rock. Most

of the very fine grained and aphanitic grey and grey-green greenstone

that forms the bulk of the Fennell Formation cdnsists of a mosaic of
“tiny, colourless, brown or yellow-green hornblende needles, scattered

~grains of -epidote and zoisite, and small laths of turgid plagioclase"

that commonly are rich in inclusions of hornblende, epidote, and

possibly zeolites, a white opaque mineral, possibly 1eucoxene, and

.black opaque minerals. Carbonate and chlorite are common but not

always présent. The composition of the plagioclase cannot be precisely
determined but Jjudging from the refractive index it appears to range

from Anpp to Any though in a few sections it is more sodic. Fine-

‘grained carbonate forms veinlets and irregular patches, and pale

green chlorite which is hot common, forms patches and streaks of-tiny
flakes;‘ Coarser-grained rocks, including those with distinct folia;
tion, are mineralogically identical to the rocks déscribed above but

in them hornblende forms crystals up to 3 mm long. Foliated_rooks
north of Joseph Cregk near the east boundary of the map-area have a
wezk preferred orientation of hornblende and ch1orite and those exposed
on the éhores of Mahood Lake have aiso very thin composiivional layering

alternately rich in hornblende and in plagioclase,
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The'original-charaéter of the greensténe-prior to its
alteration is obscure ekcepu in rocks from‘near Grizzly Mountain
and Clearwater Peak. There the rocks contain relicts of clinopyroiene,
now partly repléced by hornblende; and distinct laths of turgid B
plagioclase; These'minerals, originally aéout_l mm in size, iie iﬁ

a matrix of very fine grained amphibole, chlofite, and epidote.

The pyroxene is replaced either by a mass of fine hornblende or by

single grains, Apparéntly the rock.originally consisted of clihOn

pyrbxene and plagioclase crystals in a fine~grained or glassy matrix.
The larger hornblende crystals in coarser grained greenstone may be
primary, particularly in the dioritic-ldoking rocks, but some may

represent replaced pyroxene.

Details of pillow structures in greenstone of the Fennell
Formation are well illustrated by Uglow (1922, Pl. IV)., He
described the pillows (0p,:ci§. p; T7A) as follous:

'The outer parts of the "pillows" are dark bluish
green dense, and minutely fractured. The spaces
between the broken parts of the perpheries and
between adjacent "pillows" are filled with chert
or chalcedonic quartz =me————mm—- . .The cores of
the "pillows!" are slightly less dense than the
outsides, and show concentric rings of much
altered greenish amygdules. Coarse-grained
calcite is associated here and there with the
chert of the inter-pillow spaces.!

The writers saw neither the chert fillings nor the

~ amygdules described by Uglow but found the pillows to fit tightly

together with little or no inter-pillow space. They are rimmed,

' however, by dense bluish grey material as mentioned by Uglow,

Pillow structures were observed only in the western part

" of the Fennell Formation near North Thompsoﬁ River and Dunn Lake
‘ valleys. Pillows‘are particularly well-exposed in road. cuts along

the new highway for the first five miles north of Little Fort. Thay

are common, also, east of North Thompson River between Barridre and

Blackpool and on Clearwater Peak, Pillows are most obvious in road

 and railway cuts and are difficult to see in natural exposures,

They may be more common and widespread than observations indicate.
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Breccia composed entirély of fragments of greenstone is
exposed along the east side of Lemieux Creek valley between 3 and 5
miles north of Little Fort, The fragments are angular of subangular

and range up to about 5 inches across. The fragments are closely

packed with 1i£tle or no matrix.

Dark grey to black argillite and phyllite of the Fennell

Formation-are interlayered with and intruded’by greenétone of the

same formation. These rocks are restricted to the eastern part of

" the unit and are best exposed in cuts along the road between

Clearwater and Blackpool east of North Thompson River but are found

‘also in the region just north of Joseph Creek and on the ridge east

of Chu Chua Mountain. The foliation in these rocks varies from an

“irregular cleavage to a penetrative schistosity. The foliation

surfaces have a slight sheen. The rocks are very fine grained and
consist-mainLy of quartz, white mica, and'dﬁsty carbonaceous material,
Quartz grains are flattened and micas are strongly ofiented'in the ”
plane of fdliation. Some of the argillaceous rocks have a small
quantity of fine carbona£e. One highly schistose specimen from near
the contact of the granitic rocks on Baldy Moﬁntain is cémposed of |

quartz, green biotite, and white mica.

Chert, like the argillaceous rocks, is restricted mainly to

the eastern part of the Fennell Formatioﬁ. It is exposed in the hills

. east of North Thompson River between Clearwater Station and Barriére

River interlayered with greenstone and argillaceous rocks and locally
intruded by gréenstone dykes and sills. The chert is mostly light
coloured in shades of creamy white, buff  pale to medium greyish green,

and medium grey. Some creamy white and buff coloured chert found near

the eastern boundary of the map-area southeast of Clearwater Station is

épparéntly unbedded, and superficially resembles siliceous aphanitic
igneous rock. Most of the chert, however, has prominénﬁ beds ranging
from 1 inch to é_inches thick and commenly separated by thin argiliaéeoué
partings. Althcugh bedded chert varies in colour it isbmost commonly

pale to medium greyish green,  The best exposures of bedded chert
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observed by the writers are 1.5 miles east of McCarthy Lake but

those ‘in the canyon of Joseph Creek, on Béldy Mountain, and on the

ridge east of Chu Chua Mountain are also good. Uglow (1922, p. 774)

mentioned lenticular masses of thinly bedded chert in association
with the pillow lavas and Walker (1931, p. 1304) also discussed the

close association of chert and greenstone though he believed the

greenstone to be entirely intrusive.

The chert, in all thin sections examined, consists'of

. extremely fine-grained quartz and white mica. The mica has distinct

preferred orientation. Streaks of dusty carbonaceous material were

noted in some thin sections; one contained minute grains of carbonate, "

3

and one from near the east boundary north of Joseph Creek contained a

small amount of chlorite and green biotite.

At the Blackpool microwave station 3 miles east and a little }

north of McCarthy Lake is a large exposﬁre of breccia. Angular to
subrounded fragments range up to 6 inches across and are poorly
sorted. They are commonly flat or lenticular and are imbricated.

Fragments consist of chert, greenstone, and argillite. The matrix,

~which is a very small proportion of the rock, consists of the same

materials as the fragments, The breccia overlies beds of chert,
cherty quartzite, and argillite, Chert and argillaceous fragments
in the breccia do not display any obvious foliation or preferred
orientation of minerals. A éimilaf breceia, but with a more

argillaceous matrix, outcrops on the ridge east of Chu Chua Mountain.

“Structural Relations

Internal structural relations. The structure within the

Fennell Formation is imperfectly known. Most of the exposures are
"greenstone which is monotonously uniform over large areas and from

which no reliable structural data could be obtained. Pillow structures

generally show that the section is not overturned but seldom reveal

sufficient features to permit the determination of attitudes. Structural

data obtained from sedimentary rocks found in widely scattered small
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. structure within the formation as a‘wholef Some of the bedded rocks

in general conformity with metasedimentary rocks still farther east
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exposures are insufficient to permit any interpretation of the

’

particularly chert, exhibit complexly supefposed folds that seem to

reflect local deformation rather than folding of the formatien as a

whole.

The preéonderance of pillowed rocks in the western part of
the formatibn from near Barriére to Cleafwater Peak and the}restric-
tion of sedimentary récks to the eastern part where they are associated
with coarser gfained and at 1éast some intrusive phases of the green-
stone suggests that a crude stratigraphic division of the formation
can be made and that the western part overlies the eastern. This
confbrms with what is perhaps.partly an intuitive feelingiof the

writers that major units in the formation dip to the west and that

- the rocks become progressively younger in that direction. A general

westerly dip is displayed by rather vagué stratification on the north

~ side of the canyon of Joseph Creek. On the other hand the formation

as a whole appeérs to dip eastwards at Mahood Lake. Metamorphic
foliation in rocks of the Fennell Formation is restricted to the

vicinity of Mahood Lake and to a small area near Joseph Creek along

the eastern boundary of the map-area. East of the map-area near

Joseph Creek the rocks are most strongly foliated and dip northeast
Within Bonaparte River map-area the metamorphic foliation is mainly
restricted to sedimentary rocks interlayered with greenstone, but it is

somewhat erratic in attitude and not strongly developed, These

rocks do not appear to have been penetratively deformed; the foliation
~ in the sedimentary layers is attributed to slippage between confining

sheets of massive greenstone.

Near Mahood Iake greenstone of the Fennell Formation is well
foliated as are the metasedimentary rocks (map-unihsl_and 10) on

either side of it. The attitude of the‘foliation varies but maintains
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a general conformity with the foliation and conbacts of the adjacent

rocks, Rocks of the Fennell Formation, of the older map-unit 1, and

the younger black phyllite (map~unit 10) were apparently deformed
together producing a well-defined roliation throﬁghout. Oﬁher than
foliation, structures within the greenstone are rare or absentj no

indications of intense folding were observed, The associated meta-

sedimentary'rocks, however, are lineated and folded., Although the

mechanism that produced the foliation in the Fennell Formation near
Mahood Lake is not known, possible thrusting of rocks of map=-unit 1
westerly over the greenstone and the greenstone, in turn, over the

black phyllite unit may have been accompanisd by pervasive shearing,

External structural relations. Most of the contacts of

the formation are either not exposed or are confused and compliéated by
the superimposed effects of metamorphism and the development of
secondary foliation, Unquestionably the formation is intruded by
granitic rocks of Baldy Baﬁhdlith and is overlain wnconfomably by

the Zocene Chu Chﬁa andKSkull Hill Formations and by late Tertiary
basaltic fibwé.' The.soﬁthern contact lies in the alluvium~filled
valley of Béffi%re River where a fault is inferred. Similarly a

fault is believed to form the western contact from Barriere to

Lower Lemieux Creek but here again it is coversd by continuous alluvium

in North Thompson River and Lemisux Creek valleys., Between the lower

Areachés of Lemieux Creek and Mahood Lake exposures are small and

scattered and the contact was not cbserved but may be a fault,

Except where it is formed by Baldy Batholith, the easter

o

-contact south from.Clearwater Station, lles mainly in Adams Lake map=-

area to the east where 1t is obscured and has not been observed. Near

the eastern contact, between Clearwater Station and Baldy Batholith,k'

the rocks of the Fennell Fommation display a2 foliation which in most
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1 : places is parallel with that in adjoining metasedimentary rocks. Both

groups of rocks -evidently were deformed tégeﬁher and possibly the

defonnation involvéd faulting. This might QCCOunt‘for the rélativel&
E : f '~ narrow bahd_of penetrative defornation wifhiﬁ the formation, The

| possibility cannot be discountéd,_however, thaﬁ the Fennell Formation
i, _ | re;ts, perhaps unconformably, on the rocké to the east, South from
: Béidy Batholith torBafriére River the contact, which there scparates
) Unfoliated‘greénstoné from well-foliated metaéedimentary roéks to the
— . - - east, lies in a heavily drift.cévered area and 1itfle is known sbout
it. FQli tion,'ﬁappable lithological units, and fold axes in the meta~

sedimentary rocks to the east would be intersected by the contact which

- o © thus may be a fault or an unconfbrmity. North of Clearwater Station

the Fenﬁell Formation is intruded by the Raft Batholith. WNear Mahood

LJ

e ‘ Lake foliated greenstone of the formation apparently underlies stratsz
of the older Kaza or Cariboo Group (map-unit 1) and overlies the

younger rocks of map-unit 10. Both contacts may thus be easterly dip-

ooan

ping thrust faults, or the entire section may be part of the overturned

- L - limb of a large fold, The former seems the more probable, but is unproved,

Origin

- | Uglow (1922, De 77A) believed that gréenstone of the Fennell
Formation.as defined herein was part1v>intrusive but that the bulk

was composed of pillow lava, Walker (1931, p. 1324) thought it to be
mainly intrusive and regarded the sedimentary rocks witﬁin it as
remnants of céuntry rock, The writers agree with Uglow and find- 1ittle
to_sﬁpporﬁ walkér'é belief. The difficulty of explaining the develop-
S ment of pillow structures in an intrusive mass éppears insurnountable;
tﬁé pillows seem clearly to have originated in éxtrusive lava flows.

] The Breécia capping the hill at the microwave station about three miles
east of McCafthy Laké is associatéd wiih other ;ediméntary rocks with

4

the greenstone mass and conteins fragments of chert, argillite, and
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greenstone, The breccia appears to be of sedimentary origin and to

be part of a substantial sedimentary section., Thegreenstone fragments
in the breccia are easily explained if the greenstone is at least

partly extrusive,

Ago and Correlation
- @
. N ‘. 3 ’ ) . . o "»‘ £2F

As fossils were found in the Fennell Fomation its age is - “

I4

uncertain., Possibly equivalent rocks outcrop in small areas in Vernon

map-area to the southeast where they were named the Tsalkom Formation

of the Mount Ida Group thoughf by Jones (1959) to be Archean or later,

The authors have mapped the Antler Forﬁation of the Slide
Mountain Group far to the north in Prince‘George (Tiﬁper, 1960) and.
McBride (Campbéll, 1968) map—éreas. “This formation was redefined and
described by Sutherland Brown (1957 and i963). The Antler Formation is

characterized by pillow lava and in other respects also closely resemblesb
the Fennell Formation. Campbell found early Mississippian fossils in

the Guyet Tormation immediately below the base‘of the Antler Formation
which is thus early Mississippién or 1éter. Both the Antler and

Fennell Formafionéare locally in contect with énd apparently older

than darg, Karnian shale and limestoﬁe urd.ts and are thus seemingly
pre-late Triassic. [As similar rccks are unknown in the Pennsylvanian

and Permian Cache Creek Group, the Femell Formation may be regarded

tentatively as early Mississippian or later and early Pennsylvanian or

“elder, that is, mainly Mississippiiﬁi)

Cache. Creck Group (Map~units 3-6)

Introduction

The Cache Cresk Group was named by 4.K.C, Selwyn in 1871

from its type locality near Cache Cresk (Selwyn, 1872, pp. Sk, 60-62),

- He divided the sequence into a Lower Group of limestone, shale, volcanic

rock, schist, and minor serpentine, -and an Upper Croup of limestone and

minor shale, In 1875 Selwyn correlated the massive limestone at Fort




[

- 25 .

St. James with that at the type area 280 miles to the southeast,

"G.M. Dawson re-examined the Cache Creek Group in the type areaA(1879)

and in the Kamloops area (1895a) and concluded that the strata were of

Carboniferous age, Later workers rebognized equivalent rocks farther

north and south (Lord, 1948, pp, 13-15; Aiken, 1959, pp. 18-31;

Armstrong, 1949, pp. 32-51; Duffell and McTaggart, 1952, pp. 15-2L;
Trettin, 1961, pp. 11-19) and showed that Pennsylvanian as well as
Permian rocks are part of the Cache Creek Group. Several other assem-

blages of similar lithology, age, and complex structure are known by

different names throughout the western Cordillera., Danner studied parts

of the Cache .Creek Group and many other late Paleozoic groups and
concluded that they are mainly Fennsylvanian and Permian but include
some Middle Tevonian rocks, fhese lithologically and structurally
similar rocké he proposes to call the Cache Creck Complex (Danner, 1968,
pe 273). Brief histories of the Cache Creek Group, its age and applica-
tion, ﬁere described bt Armstrong (1949, pp. 32—51) and Duffell and

McTaggart (1952, pp. 15-2L).

Eastern Part of Cache Creek Group (Map~unit 3)

Name and Distribution

Rocks assigned to the eastern part of the Cache Creek Group
uﬁderlie a large area flanking Nbrth Thompson Valley in the southeéstern
section of the map=-area. South of‘Bafriére they form a belt that is
over 15 miles wide bounded on the east by Louls Creek, North of the
Itown a narrowér belt lies‘entirely'WeSt of North Thompson River, Rocks
believed to belong to the Caché Creek Group.outcrop near Little Fort
wesf‘of Nofth Thempson River and Lemieux Creek. ‘South of Friendly
Lake théy also comprise atvleést a small part of the rocks of map-unit 11
fegarded as mainly Mesozoic., A small triangular area of Permian rocks
twé miles southwest of Windy Mountain is in fault contact with Hesozolc

rocks,
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The rocks here regarded as belonging to the eastern'part of

‘the Cache Creek Group were divided by Uglow (1922, pp. 76A=774) into

two formations of Precambrian or Paleozoic age. The Badger Creek

Formation was‘Suppbsed to consist mainly of sedimentary rocks and the
greenstone (actually meinly clastic rock) was thought to be part of the

volcanic Fennell Fomation, Dawson, who conducted the first geological

~work in the region, believed mést of the rocks west of North Thompson

River belonged to the Carboniferous Cache Creck Fomation (Dawson, 1895a,
pp. LUB-L6B; map, 1895b){ but placed those close to and east of the

river (Dawson, 1895; 1898) in two Cambrian divisions, the Nisconlith

.and Adams Lake Seriés.

Cockfield (1948, pp, 6-11), in Nicola map-area immediately

south of the east half of Bonéparte River map=-area, did not follew

Dawson's Carboniferous and Cambrisn divisions but placed both in the
Cache Creek Group in which he found fossils of definite Pennsylvanian .

and Pemian ages. All the rocks in the northwest corner of Vernon map=--

area (immediately southeast of Bonaparte River map-area) were placed by

Jones-(1959, pp. 38-47) in the Carboniferous (?) and Permian Cache
Creek Group.; The‘present writefs have mapped £he rocks conﬂinﬁously
northward from those mapped By Cockfield and can find no adequate basis:
for dividing them as was done by either Uglow (1922) or Dawson (1895b;
1898).: The name Cache Creek.Group, therefore, has been retained,
Lithology

The ecastemn part of Cache Creek Group is composed mainly of
clastic rocks and minor carbonate; baéic and intermediate flows may be
impqrtant locally. The entire assemblage has been subjected to low

- M

grade metamorphism. The most common clastic rocks are dull grey or grey- -

green volcanic arenite and greywacke; siliceous argillaceous rocks are

subordihate but locally abundant,

- Greenstoney as a general term, can be applied to the velcanic

arenite, greywacke, and possible flow rocks, The origin of these rocks




: particularly in thin sections,

rare, The miost common rock consists of grains up te 1 mm long of turgid,

"In addition to all the minerals of the arenites these rocks. contain
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is not evident in many field exposures nor in some cases in +thin sections,

Most of the greenstone, however, displays cbvicus clastic. textures,

The typical grey to greenish grey greenstone is a fine-
grained rock consisting of sodic plagioclase, chlorite, epidote, and

quartz; carbonate, amphibole, and sericite may be present, and bioctite is

locally sericitized subhedra of plagioclase, about Angg in ;omposition,
with scattered grains of anhedral quartz and patches of very fine-grained
chlorite all set in a matrix of very fine—grainedvepidote, chlorite, and
poésibly plagioclase and quartz, In some rocks colourless to yellow-
green amphibole forms grains up to 1 mm long and also finer grains in the
matrix; where amphibole is abundant chio?ite is absent or in small quantity.
Carbonate is common and forms irregular patches and veinlets, Fine

biotite was noted in the matrix in afew thin sections, Localiy'the rocks
have a compositional layering iﬁ which layers rich in amphibole alternate

with those rich in carbonate,

The clastic origin of most of the rocks can be recognized
from the fragmental appearance of ﬁhe plagioclase and quartz and because
the rocks commonly lack any distinctive volcanic texture. Some rocks
diéplay no clear evidence of origin and a fewiexhibiﬁ a vdlcanic»or igneous
téxtufe. The arenaceous rocks are regarded as having beenderived from
a volcanic scurce; those poor in quartz are called voloanic arenite and
those with.appfeciable quarbz are termed gréywacke.‘ Quarti is, howevér,
nowhere sbundant and its derivation fromerystalline rocks or silicgous

[y

sediments should not be assumed; it could equally well be of volcanic origin.

Here and there the fine~grained arenites are inbterbedded

with breccia and conglomerate in which fragments range up to 1 cm across.

fragmeﬂts of argillite, intermediate volcanic rocks and chert, The:

fragments are commonly flattened in the plane of the foliation,

Fl
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- In a few places highly schistose greenschist is associated
with the greenstone, The schist is very fine grained and consists
of sodic plagioclase,_émphibole, epidote and chlorite., It may;

perhaps, be the metamorphic derivative of tuffaceous layérs.

Thé secondrmost common rocks fypes in the eastern part of
the'Cache'Créek»Group are dark grey to bfowhish grey slaty argillite,
phyllite, and schist. These are most abundant just east of North
Thompson River dlrectly east of Skull Hill and are well exposed along
nghway 5 but are common throughout the remainder of the group.

These rocks are normally very fine grained and consist of quartz,

sericite,wand chlorite but along the highway east of Skull Hill they

are metamorphosed to quartz-mica schist which contains both.muscovite _

and biotite and, in at least one localluy, small garnets,

Variations from argillite and phyilite to fine-grained
arenite were found; these range from phyllite with a few scattered
grains of plagioclase or quartz, or both, to rocks with more abundanh
coarser grains plus layers containing epidots and amphibole. The
similarity to and gradation ffom the fine;grained greenstone_to both
finer and coarser sedimentary rocks indicates that most of the green-

stone is itself of sedimentary origin.

Limestone is not common in Cache Creek Group rocks in this
region and does not form ths'prominent thick masses prevalent else-
where in the group. Grey or.buff finely crystalline limestone in
thin beds was found at scattered localities and a dark grey to black

coquinoid;limestoné was noted about 2 miles south of the east end of

" Friendly Lake.

Chert, a common and characteristic rock in the Cache Creek

~Group in other regions, is rare or absent here, Cherty argillite and

possibly true cherts were noted near the lower part of Eakin Creek.
Fine~grained quartz phyllite near ths highway about 2 miles south of

Little Fort may have been chert originally.
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The only other rock type of any significanceAfouhd Qithin
the eastern par£ of the Cache Creek Group is a dark greenish grey
materiél éontaining grains of black amphibole up to 5 mm long (map-
unit 16a). In thin séction the rock is seen to consist of large
gféins of deep green hornblende and plégioclase (about, An3o) in a
matrix pfAfine grains of the sﬁme minerals. The plagioclase is-
‘sericitized. This.rock has an igneous texture but a volcanic origin
ééﬁnot be ruied,out. Several exposures were théd oﬁ the ridge
between Louis Creek and North Thompson River and others were found
south of‘Peterson Creék near Gérman Lake and near the lower part of

Fakin Creek.

The small area of poorly exposed Permian strata southwest

of Windy Mountain comprises interlayered blue-grey to dark grey lime-
stone, limestone breccia with angular chert fragments, volcanic breccia,
minor thin-bedded tuff, chert, argillite, and calcareous arenite,

The rocks are irregularly bedded, poorly sorted, and beds may be

ienticulaf.

Structural Relations

Internal structural relations. As the eastern part of thé
Cache Creék Group is poorly exposed and yields‘a minimum of stroctural
data,lﬁhe nature of>the internal deformation is mainly unknown. The
rocks are foliated but bedding is rarely apparent, particularly iﬁ the

green arenaceous rocks., Minor folds and linear structures, though

- not common, can usually be found in argillite, phyllite, and schist

and it is from these rocks that the character of folding in the entire

. wnit may be inferred.

Where observed together, foliation or schistosity and bedding

~ are commonly parallel or nearly so. Though folds are seldom.seen;

.some isoclinal minor folds were observed and in a few localities where

the folds are ﬁot so tight axial plane foliation intersecting bedding

was,recoi'ded° The form of the folds probably varies, being more
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nearly isoclinal in the least competent rocks. 4 second phase of
folding has warped the foliation on both a small and large scale.

A large gentle anticline visible along Highway 5 directly east of

the summit of Skull Hill was regarded»by Uglow (1922, p. 764) as

a first-fold structufe. In addition to this large fold there are
smeller scale second foldé that seem to vary from tight, nearly

isoclinal structures to rather gentle wafps; they do not seem to

be_systematically.developed throughout the unit.

.» In the region east of North Thompson River and around
Skull Hill and Mount Goudeau, both first and second folds trend
about ﬁorth— to north-northwest and plunge northerly. Farther
west first folds at least, plﬁnge mainly to the northeast except on
Fishtrap Mountain where the trend is northeriy. There“no data on

éeccnd folds were obtained. Near Little Fort fola trends are northerly.

Evidence of faults entirely withinbthe eastérn:part of the
Cache Creek Groﬁp is lacking or weak. A fault trending north-
northeast may cut these focks in the unusually straight, narrow valley
immediately west of Skull Hill along the route of the oil pipeline, |
This possible fzult may extend also southward dqwn Ndrth Thompson
River Valley, TheAattitude of the foliation and the trend‘qf folds
appear to Be diétinctly different on opposite sides of the inferred

fault.

External structural relations. 4n inferred fault forms

almost the entire eastern contact of the eastern part of the Cache

Creek Group from lower Lemieux Creek to Louis Creek valley; Along

this fault the Cache Creek Group lies against the Fennell Formation

as far south as Barridre River, and south from thefe against the rocks

of mapfunit 12. Though the rocks of the latter unit may be partly
the same age as the Cache Creek Group, they differ in structural trend

and locally in lithology across the line of the proposed fault. The

J irelationship of the Cache Creek Group rocks to those of map-unit 16

at the southern boundary of the area in Louis Creek valley is unknown.
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South of Thuya Batholith rocks of the Cache Creek Group are unconformably
overlain on the west by late Tertiary lavas (map-unit 25) and along
North Thompson Valley by the Tertiary Skull Hill and'Chﬁ Chua Formations

and byvone small section of 1éte Tertiary or‘Quaternary lava.

‘Rocks of the Cache Creek Group are invaded by several B
intrusive masses, including Thuya Batholith and by small unmapped
granitic and felsic dykes and by small bodies of §ery coarse horn-

blendite which may be related to map~unit léa.

The nature of the contact of Cache Creek Group rocks to
those of ﬁap~uﬁit.ll is not known. Fossil eVidenée indicates that
mapjunit lllcontains at least some Céche Cresk Group as well as
younger rocks but these cannot be pfoperly separated at present,
North of Eakin Creek the conglomerate and breccis of map-unit 16 are
probably in fault contact with the Cache Creck Group though they

may rest unconformably upon it.

The Permian rocks southwest of Windy Mountain are in fault
contact with rocks that are believed to be of Farly Jurassic age.

Thus the thick Upper Triassic section must be faulted out, or the

' iower Jurassic rocks may rest unconformably on the Permian strata

in the.area of Windy Mountain. Either interpretation is possible.

Ape-and Correlation

:Fossils were collected from several localities in the
eastern pért of the Cache Creek Group in Nicola and Bonaparte

River map-areas. The fusulinids were studied by Prof. C.4. Ross,

' Western»Washington'State College, Bellingham, Washington and the

corals,'bfachiopods, and other invertebrate fossils were identified
by E.W. Bamber of the Geological Survey of Canada. Their identifica—

tions and comments are as follows:
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GSC loc. 6&811

South side of Windy Mountaln Bonaparte Rlver Area, B.C.
5l°h0' .y 120°36° W,

Rlchthofeﬂld brachlopod
Plerophyllid coral
Bryozoan indet.

Age: Permian
GSC loc. 64,907
Cache Creek Group, 8% miles east of Kamloops, 4 miles

north of South Thempson River, 50°43’ N., 120°Oh'
Nicola map-area. -

Echinoderm columals

Age: Insufficient material for age determination

GSC loc. 64910

50°40 N., 120°09t W.; 7 miles east of Kamloops, 1 mile
north of South Thompson River. Nicola map-area,

Productid brachiopods
Bryozoan indet.

Age: Carboniferous or Permian

GSC loc. 64911
51°32% 50" N., 120°25% 25" W,; 125 yards northwest of east
end of 'L'-shaped lake, (Included with map-unit 11)

Mulrwoodla SP.
- Scacchinellid brachiopod
Spiriferells sp.
? Cleiothyridina sp.
Plerophyllid coral

Age: Permian, probably Leonardian or Wordian

' GSC loc. 64915

50°41t N., 120°04* W., 8% miles east of Kamloops, 3 miles
- north .of South Thompson Rlver. Nicola map-area.

Echlnoderm columnals
Productid brachiopods indet.

Age: No precise age determination can be made

GSC loc. 68128 ‘
Southwest ridge of Windy Mountain, 51°33f N,, 120°303' W.

Pseudofusulina sp.
Pseudofusulinella ? sp.

- Age: Early Permién,{Wolfcampian

GSC loc . 64915
50°41 N., 120°0ht W., 8} miles east of Kamloops, 3 miles
north . of South Thompson Rlver. Nicola map-area.

Parafusulina (?) sp.

Age:l Guadalupian, at least middle Wordian, perhaps even younger.,




- 33 -

GSC loc. 64909 §
50°47% N., 120°18% W., three miles south of Rayleigh
Station, south-central B.C., Nicola map-area.

Eostaffellz sp. .
Endothyra sp.

Age; Early Pennsylvanian, Morrowan

The fossils clearly indicate that the group includes

rocks as old as Early Pennsylvanian (Morrowan) and as young as .

‘Late Permian (Guadalupian)., How much of the intervening time is

represented is unknown but atlleast some Early Permian (Wolfcampian)

rocks are present.

Rocks ofisimilar.age and lithology have been mapped as

Cache Creek Group throughout British»Columbia;' 4s mapped in the

 east half of this map-area thé group is correlative in part with

those rocks in the type area near Cache Creek in Marble Canyon. In
addition the lower part may be correlative in part with the group
as mapped in the Fort St., James map-area ( Armstrong; 1949, p. L7)
and with the Asitka Group in McConnell. Creek map—aréa'(Lord, 1948,

p. 13). The Chilliwack Group and the Sicker Group are also correlative.

Western Part of Cache Creek Group (Map-units L-6)

Name and Distribution

The type area of the Cache Creek Group lies south of
the west half of the map-area and the rocks extending from the
type area into Bonaparte River map-area are here referred to as the

western part of-Cache Creek Group. In this map-area the group has

‘been divided into map-units 4 and 5 and the Marble Canyon Formation

(map-unit 6), Map-unit J, mainly greenstone, chert, argillite, and

- limestone, underlies Hart Ridge southeast of Clinton and the hills
‘,ndrthweét of Meadow Lake. The Marble Canyon Formation, mainly massive
~ limestone, underlies most of Marble Range and Tsilsalt Ridge; M2p~unit

>5, comprised of chert, argillite, basic volcanics and limestone, is of

limited extent in the Marble Range southeast of Mount Soues and around

Mount Kerr,
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" The western part of the Cache Creek Group in Bonaparte -

~ River map-area provides more stratigraphical, structufal, and

paleontological information about the group than does the type area.
The group was named and described by Selwyn in 1872 who divided it '
into two parts. The lower part was believed to range in agé from

earliest Devonian'to latest Permian on the basis of contained

brachiopods. The upper part, mainly the Marble-Canyon limestone,

‘was dated as Focene or Cretaceous because of misidentification of

foraminifera.

Dawson decided that the two parts were closely related,
that the Focene or Cretaceous foraminifera were erroneously dated,
and that the group as a whole was mainly of Carboniferous age

(ﬁawéon, 1895a, pp. 37B-39B). He referred to the entire assemblage

" as a formation and to fhe Marblé Canyon limestone as a member.

Further work on the fusulinids established the age of the
Cache Creék'Group in the type areas as Permian (Duffell and McTaggart,
1952, pp. 22-24). In other areas the'age waskekiénded to include
Pennsylvanian (Armsﬁrong, 1949, pp. Lh-L7) but only Permian fossils have

been found in the type area.

In é restudy of the type area, Duffell and McTaggart used the
term, Cache Creek Groﬁp, but no longer referred to an ﬁpper and
lower part. The Marble Canyon limestone member was identified as
the Marble Caﬁyon Formation (Dufféll and McTaggart, 1952, pp. 15-24).
The rocks lying weét of the Marble Canyon Fbrmétion in the type area
ﬁerévfegarded by Duffell and'McTaggart as ﬁossibly the youngest paft

6f the group (1952, p. 17); sﬁbéequently these rocks were mapped as -

~the Pavilion Group by Trettin (1961, p. 20).

Lithology

Map-unit L. Thisvmap~unit is of varied lithology but is

mainly greenstone, chert, 1imestoﬁe, and argillite., Owing appsrently

td rapid facies changes the hills northwest of Meadow Lake.

consist mainly of limestone but Hart Ridge consists mainly of greenstone,

~ chert and minor limestone.
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The limestone, forming massive beds northwest of Meadow
Lake, is fine grained to coarsely crystalline; white to grey and

blue-grey, and in plgces is obviously limestbne breccia with calcite

~ cement. Although exposure is poor, the beds appear relativeiy

thick and massive. Interlayered with the limestones are thinner beds
of argillite, green ﬁhyllite, green to dark green or black basaltic.

or andesitic flows, breccia, tuff, and minor ribbon chert.

On Hart Ridge and along Bonaparte River east of Clinfon
the succession comprises mainly basic volcanic rocks, chert,
argillite, and minor limestone. The volcanic rocks are dark green
to black, brecciated, shesred, and in places thofoughtly chloritized
and epidotized. Some of the volecanic rocks‘are flows but whether

flows, breccia, or tuff predominate is unknown.

Chert in the ribbon chert sequence is commonly blue-black
to dark grey or grey in bands 1 inch to 6 inches thick separated by‘
sheared argillaceous partings up to %_inch‘thick. Where present

chert is predominant but relatively thick sections of sheared black

‘argillite without associated chert were noted, although little is

known about them because of intense shearing. Several limestone
bands, 25 to 50 feet thick, are interlayered with the othér rocks.
The 1imestone is grey, fine grained, and lacks bedding features,
Along Bonaparte River near Clinton Creek small bodies of serpentinite
an& pefidotite are included with map-~unit 4. They are not shown »

separately because they are small and poorly exposed,

Map-unit 5. Rocks of map~unit 5, though poorly exposed,
are prominent in the Marble Range insofar as they contrast markedly
with the massive limestone of the Marble Canyon Formation. Trettin
(1961, p. 12) described them as the Mount Soues Division of the
Cache Creek Group as follows: -

YOn the southeast slope of Mount Soues ribbon chert,
argillite, volcanic flow-rocks mostly of basic composi-
tion, tuff, and limestone are exposed. The assemblage
differs from rocks of the Pavilion Group in two respscts:

the presence of limestones thal are interlaminated with
ribbon chert, and the relative abundance of basic
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volcanic flows. -The outcrop zone is about 2 miles
wide and pinches out to the northwest. The thick-
ness of the uwnit which is overlain conformably by

the Marble Canyon Formation is estimated as approx-
imately 1,500 feet. The rocks are folded and

faulted and seem to occupy the core of an anticlino- -
rium formed by the basal member of the Marble

Canyon Formation seeeececes™

On Mount Kerr, Trettin mapped a section of limestone and

. cherty limestone’o§erlyihg a unit (Trettints 2C) of voleanic roék,

chert, and argillite and considered'all to be part of the Marble
Canyon Formation. This section was re-examined and the rocks at

the basé of the liméstone (Trettin's 2C) were mapped separately as»D
map-unit 5. The rocks are dark gréen to dark grey basaltic flows

and tuff, maroon tuff, mottled green and mauve flows, minor black
chért, and.shearéd.argillite. ‘They are believed to be equivéleni
téhpért of the Mount Soues Diviéion which they resemble lithologically.
The section is thicker >than.the other non—limestonei unité inter- |

bedded with the Marble Canyon Formation, and stratigraphicall it under-

' lies massive limestone with the typical Guadalupian Yabeina fauna.

NeVertheless this unit could be a member of the Marble Canyon

Formation as interpreted by Trettin.

Marble Canvon Formstion (Map-unit 6). The prominent,

. massive limestone beds that characterize the Marble Range form the

ma jor part of the Marble Cabyon Formation. Interbedded but of
relatively minor importance are thin beds of ribbon chert, argillite,

tuff, and volcanic flows.

‘Trettin (1961, p. 13) described the main limestone member,
designated by him as Member III, as follows:

 "Member III, is composed mainly of limestone but locally
contains small amounts of interbedded chert and argillite.
The member forms a high ridge, about 13 miles long, that
culminates in Mount Bowman seceee.™

"™Most of the limestone is pure and massive and shows no
bedding. In some localities, however, alternating
light grey and dark grey layers are visible that are
from a few millimeters to one centimeter thick. Under
the microscope the layers are seen to differ in grain

. size and in the preoportion of minute inclusions in the
carbonate. Some of the rocks are calcarenites and
show graded bedding, ripple marks, and intraforma-
tional breccias. Breccias made up of fragments that
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range from a few millimeters to one inch in size
Jlocelly occur within the massive limestone. In the
northern part of the map-area (the Marble Range) some
‘rocks that may be correlative with Member III contain
oolites, Fossils are relatively rare; remains of
colonial corals, of crinoids, echinoids, algae, and
fusulinids have been found at a few localities,

In the syncline on Mount Kerr the thick massive
limestone of Member III is overlain by a bed -of lime-
stone, approximately 500 feet thick, that contains _
laminae of chert. A sheet of interlaminated limestone
and chert forms the crest of the Marble Range between
Mann Creek {(north of Mount Kerr) and Jesmond Creek.

~ Scattered outcrops of a similar type occur between
Jesmond Creek and the northern extremity of the Marble
Range seceoa.™

The results of a study of the Marble Canyon Formation form
an important part of a report by Trettin (1961) and sﬁbsequently he
devoted several weeks from 195} tb 1967 té revising and clarifying
the stratigraphy, structure, and petrography of the formation (?rettin,
1966). A final reﬁort on these studies is in preparation and the
following quotation is takenffr&na'briafpreliminary statement on the
subject (Trettin, 1966). |

"Three members are presently recognized in the formation.
Member A, a limestone, is characterized by relatively
low thickness, a high proportion of thinly interbedded
chert, and locally associated tuffaceous matter. Member
B consists of poorly exposed phyllitic chert and dark
shale., Member C is a relatively thick, massive, slightly
dolomitic limestone. Fusulinids of the Yabeina zone,
echinoderm columnals, cup corals, gastropods, algal
laminations, oolites, calcarenites, and breccias are
locally represented. Only on Mount Kerr, and north of
it, does the member contain a considerable proportion of
regularly interbedded chert. West of Mount Soues, it is
overlain by calcareous, tuffaceous phyllite ..eses."

"Texturally, the limestones fall in the transition field
‘between normal micrites and regionally metamorphosed
marbles. Most are pseudobreccias of the replacement

type, with remnants of microcrystalline limestone
-surrounded by coarser grained crystal aggregates, part

of which show elongation and preferred orientation.”
The writers have not recognized the three members

described'by Trettin, probably because insufficient time was devoted

to a study ofvthe formation. For the purposes of this report, it is

sufficient to map the Marble Canyon Formation as one unit,; though

- further subdivision into members is possible.
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Structural Relations

Internal structural relations. The relation of the three

map-units of the group is not clear. M&p¥unit 5 and the Marble

-~ Canyon Formation appérently are conformable in the Marble Range.

Map-unit 4 is in fault contact with the Marble Canyon Formation on
the east side of Tsilsalt Ridge but on the east side qf the Marble

Range ﬁhe éontact is covered. As will be explained in discussing

the age of fhe group, mep-units /4 and 5 may be in part correlative

or identical.

A limestone bed in map-unit 4 thickens from 25 to 50 feet
on Hart Ridge and along Bonaparte River to massive beds several

hundred feet thick in the hills northwest of Meadow Lake. The chert,

- greenstone, andvargillite strata of Hart Ridge either pinch‘out,

thin, or are not exposed around Meadow Leke. The limestones contain

faunas that indicate they are cofrelati#e.

External structural relations. The Cache Creek Group is in

fault contact with the mainly younger Pavilion Group., Trettin has

proposed that the lower part of the Pavilion Group may Ee correlative

with the upper part of the Marble Canyon Formation and that the

lithologic dissimilarity is a result of a"facies change (Trettin,

1961, p. 23). This proposition has not been proven.

No rocks'older than the Cache Creck Group are known in

the western part of the map-area.

Age and Correlation
The gfoup has yielded many collecﬂions of fossils, mainly

fusilinidé but also a few corals, brachiopods, echinoids, bryozoa

and other inverteébrates. The writers made several collections of

fossils from map-unit 4 and the Marble Canyon Formation; map-unit

5 yielded no fossils. The fusilinid faunas were studied by C.A. Ross

of Western Washington Sfate College, Bellingham, Washington,
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Trettin made several collections of fusilinids from
the Marble Canyon Formation which were identified by Professor
W.R. Danner of the University of British Columbia. These determina-

tions are reported by Trettin (1961).

Prdfessor Danner and Dr. M.X. Nestel%‘have recentiy
cbllected fusilinidé from map—ﬁnit L Both on Hart Ridge and in the
hills northwest of Meadow Lake. Profess§r Danner has made available
to the writers the results of their studies‘and our indebtedness

for this information is gratefully acknowledged.

From map-unit 4 on Hart Ridge ahd'east.of Clinton
fusilinidé were collected, Proféssor“Ross’s-identific&tidns-and

comments are as follows:

 GSC loc. 68103

-Southwest quarter of lot 873, 7 miles from west
end of Loon Lake, Bonaparte River area.

Clasts include fragments of a fairly large
Schwegerina? or Parafusulina?®

Age: The fusilinids appear similar to some Late Permian
ones from other collections, but these may be as
old as early Leonardian.

GSC loc. 68093 »
West side of Bonaparte River, on road one mile
south of 57 mile Creek, Bonaparte River area.

Pseudoschwagerina cf. P. uddeni

Schwagerina sp.

Pseudofusulina sp.

Age: FEarly Permian, Wolfcampian

From near these two localities and in the valley of -

Bohaparte-River'as far south as Loon Creek, Danner and Nestell

“collected fusilinids from thin limestone beds in map-unit 4. They

report the presence of Triticites sp., Schubertella sp., Schwagerina

sp., Pseudofusulina sp., and Pseudoschwagerina sp. of Early Permian,

Wolfcampian age.
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Near GSC loc. 68103 one collection was made by Danner

and Nestell who identified Pseudodoliolina sp., Schwagerigg Sp.

or Parafusulina sp., and Schubertella sp. On this collection

they commented as follows:

"This fauna is well preserved and very significant. The species of
Pseudodoliolina is very similar to one described from the Arlington
area of northwestern Washington. This association is definitely
older than the Marble Canyon Yabeina fauna. The age is probably -
late Leonardian or early Guadalupian.® .

From the limestone of map-uniﬁ L northwest of Meadow -

Lake, the writers obtained only fragmentary fossils (algae (),

‘corals, gastropods) which were insufficient for age determination.

Also in this area Danner and Nestell made collections on the road

near the west end éf Meadow Lake, on the hill L miles northwest §f
the ﬁest end of Meadow Lake, and 3 miles southeast of Clink Lake.

They.identified the following: .

Pseudoschwagerina sp., Pseudofusulina sp., Triticites sp., Quasifusulina

sp., Schwagerina sp., Chalaroschwagerina sp;, Schubertella sp., and

Nankinella sp. To all collections they assigned an Early Permian

(Wolfcampian) agé.

From the foregoing, it is apparent that map-unit 4 is

mainly Eafly Permian (Wolfcampian) age. One collection by Danner

and Nestell indicates that part of the unit on Hart Ridge méy extend
into late Leonardian or early Guadalupian. It is significant,

however, that no definite Leonardian fossils have been identified.

“The Marble Canybn Formation has provided many fossil

collections. C.A. Ross'!s identifications and comments are as

,follows:

GSC loc. 68097

300 yards east of Mount Soues, Marble Range,
Bonaparte River area, ’

Neoschwagerina sp.
Cancellina sp.
Boultonia sp.

Kahlerina SP.
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Schwagerina sp.
Reichelina SPs .
Chusenella sp.
Age: Late Permian, Guadalupian, probably Wordian
GSC loc. 68094 : :
’ 200 yards east of Mount Soues, Marble Range,
Bonaparte River area.

Yabeina sp.

Neoschwagerina sp.

Schwagerina sp.
Chusenella sp.
Nankinella? sp.
-Kahlerina ? sp.
Aée; late Permian, Guadalupian
GSC loc. 6809%
100 yards south of Forestry Lookout on mountain

west of Clinton, B.C., Bonaparte River area.

Codonofusiella sp.

Neoschwagerina sp.

Schwagerina? sp. or Parafusulina?‘sp.

Kahlerina? sp.

Age: Late Permian, probably late Guadalupian

Trettin's collections (1961, pp. 17-1G) indicate a Late

Z;Permian age for the upper members of the Marblé Canyon Formation.

He‘suggests that the lower members of the formation might be

Middlé Permian, but the colléctions Ey the writers are from Trettin's
lower members'and they indicate a Late Permian (Guadalupian) age.

For these reésons,lihe Marble Canyon Formation is probably entirely of

Late Permian (Guadalupian) age.

The age of map-unit 5 can only be deduced by inference.
Collection GSC loc. 68097, assigned an age of Wordian (early
Guadalupian), wes obtained immediately above the unfossiliferous map-

unit 5 and probably is near the base of the Marble Canyon Formation.
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Map—uniﬁ 5 can, therefore, be no younger than early Guadalupian if
the age assignment is correct.“The'age of map-unit 4 was detérminedv
as possibly as young as'early Guédalupian,‘presumably Wordian.

Map-unit 5, therefore; may be correlative, Wholly or partly with

map-unit ke

" The western part of fhe Cache Creek Grbup ranges in age

-from Early Permian (Wolfcampian) to Late Permian (late Guadalupian).

No definite Leonardian or Ochoan rocks are known in this map-area.
The Permian age probably applies as well to the type area lying

directly south and southeast. Elsewhere Pennsylvanian rocks have

‘been included in the group, such as in-the eastern part of the map-

area (map-unit 3) and in the Fort St. James map-area (Armstrong,
1949, pp. 4L5-47. The group ié correlafive as a whole or in part
with the folded late Paleozoic limestone, chert, argillite and
greenstone strata extending from the Yukon through central Brifish

Columbia into Washingbon, Oregon, and California.

Pavilion Group (Map-units 7 and 8)

Name and Distribution

The name Pavilion Group was applied.by Trettin (1961,
pPpP. 20—3&) t§ a succession of sedimentary and volcanic rocks lying
southwest of the Cache Creek Group with which it is closely related.
He divided the group into Division I and Division II each with several
iithqlogic subdivisions. Only Division I.is represénted in the
Bonaparte River map-ares and twb of the subdivisions have been

retained as map-units 7 and 8,

The writers didfnot>make a detailed study of the group

'and'exnept for a few additions and minorlchanges, accepted Trettin's

- work as a completely adequate description, The information presented

here is essentially an adaptation of Trettint®s work and for a more

complete account of the group as a whole, the reader is referred to

" his report (1961).
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The Pavilion Group is exposed in Fraser River valley
and on the adjacént hilis, Map—ﬁnit 7 Trettin's map~-unit 34) under-

lies the Edge Hills and much of Fraser River valley. Map-unit 8

(Trettin's map-unit 3B) outcrops in irregular areas in Fraser River

valiey south of Butcher Creek and also on the west side of Big Bar
Creek near the northwest end of Marble Range.  The group is‘poorly

exposed;

Lithology

| Mag—unit 7. Interbedded chert, argillité, and siltstone
or fine sandstone compfise most of this map-unit but minor limestone -
beds and lenses aﬁd tuff béds oceur 'in;places. bThe chert varies

fxom.light grey, greenish grey to blue-black and is interlaminated

- with dark grey'or blue~black argillite to form typical tribbon

chert?, The beds of chert are commonly 1 inch to 3 incﬁes thick
and tﬁose-of argillite are commonly less than + inch thick. Buff to .
greenish buff and grey sandstone is interléyered with the argillites
and cherts but is not predominant in any section. Graded bedding

was noted locally. Coarse sediments are absent.

Locally thin beds of fine greenish grey to dark grey

‘tuff are interlayered with argillite and sandstone. Fine volecanic

breccia with angular fragments to %+ inch diameter, is“also inter-

layered and is the coarsest clastic rock noted in the section.

Volcanic flows are rare.

Limestone in lenses and thin beds is present in some

sections apparently at various stratigraphic levels, It is light -

grey to blue-grey, fine grained, and closely fractured; The lenses

 may be as much as 100 feet thick but thin in short distances.

Map-unit 8. This mep-unit differs from map~unit 7 in that
volcanic rocks predominate (tuff, fine breccia, and rare basaltic or
andesitic flows). The sediments are intérlayered but are generally

darker coloured and'probably are tuffaceous.
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Structural Relations

Internal structural relations. The relation of map-unit 7
to map~unit 8 is not fully understood. In places map-unit 8 is
apparently younger but as the structure is complex and exposure poor

this is not certain.

The Pavilion Group in this area is deformed into northwest

trending folds. Trettin (1961, p. 26) suggested that the rocks

west of this area-in a younger part of the group are tightly folded

and appear to be overturned to the southwest.

External structural relations. The Pavilion Group is

faulted on the southwest side;against,map;unit 23 and on the north-

east side is. probably faulted against the Marble Canyon Formation

(map—uﬁit 6). Trettin suggested that part of the Pavilion Group in
this map-area ié partly correlative with the Marble Canyon Formation

as a result of a westward facies change (Trettin, 1961, p. 23).

Age and Correlation

'No fossils were found in the Pavilion Group within the

map-arez. Trettin found fossils, believed to be hexacorals, in

- the Ashcroff,map~area in rocks assigned toc a division younger than

those in Bonaparte River map-area they were assigned a Triassic age

(Trettin, 1961, p. 34).

The section that yielded Trettin's fossils was re-examined
and anothér collection made and submitted to E,W. Bamber of the
Geological Survey of Cahada who reported as follows:

GSC loc. No. 7483k
‘From ridge north of Keatley Creek, about 2 miles
east of Glen Fraser, Ashcroft map-area.
50°40% N., 121°46T W.
écleractiniaﬁ corals, indeterminate

bAge: Mesozoic or Cenozoic
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The fossils indicate a post-Paleozoic age but the enclosing
strataAare lithologically unlike any Late Triassic or younger forma-
tipns in central British Columbia, and moréover the late Triassic

and younger strata are believed to be mainly block faulted,‘tilted,

and relatively gentlyrfolded,‘whereas the Pavilion Group appears to

be tightly folded and locally overturned. 'For these reasons the

Pavilion Group is thought to be older than Late Triassic. The younger

part of the Pavilion Group (Tréttin's Division Ii) is therefore
believed to be Middle or Eariy Triaésié in compiéte agreement with

Trettin's age assignment.

Trettin believed that the rocks_of,map4units 7 and 8

-(DivisioﬁﬁD are older than the fossiliferous part (Division IT) of

the Pavilion Group,,and, if true, no younger than Middle Triassic.
If Trettints postulate is correct that these rocks may inApart be a
facies of fhe upper part of the Marble Canyon Formation, then map-

units 7 and 8 could be partly Guadalupian in age.

The Pavilion Group is similar to parts of the CacheACreek

Group thaf are known to be Permian or Pennsylvanian, Many unfossil-

iferous sections mapped as Cache Creek Group in Quesnel (Tipper, 1959),

Prince George (Tipper, 1961) and Fort St. James (Armstrohg, 1949) map~

areas may be correlative in whole or in paft with the Pavilion Group.

Map-unit 10

Distribution

Map-unit 10, comprising phyllite, argillite, shale, and

) limestone; extends from the valley of Lemieux Creek, about 2 miles

north of Little Fort, north to Mahood Lake and beyond the border of

the map-area. The‘beds are well exposéd in the canyons of Lemieu#

. Creek,'in the vélley of Mann Creek, and aldﬁg the north shore of

- Mahood ILake; elsewhere exposures are sparse,
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Litholqu

Siliceous argillaceous rocks and their metamorphic
derivatives dqminate and characterize map-unit 16. Metamorphism is"
low grade and locally absent; as in Mann Creek valley and near the
lowér, south-flowing part of Lemieux Creek;, Metamorphic effects are

most pronounced north of the central part of Mahood Lake.

The rocks in Mann Creek valley are brownish weathering

black and.dark grey, thin-bedded shales or argillites and siltstones

- that exhibit crude bedding -plane fissility. Intercalated with them

are beds and scattered concretionary ovoids of britt1e black limy

"material, The rocks consist of extremely fine-grained quarts with

minute sericite and chlorite flakes and carbonaceous material,
Carbonate may be absent or relatively abundant. The minerals show
6nly a weak tendency to a preferred orientation, éxcept near the

Fennell Formation where the rocks are phyllitic.

. Other than near Mann Creek the most common rocks are black

. and dark grey phyllite, Siaty argillite, and siltstone which display

a prominent plane of fissility and consist of quartz, sericite, chlorite
and irregulér grains and small rhombs of carboﬁate._ Along the northern
shore of Mahood Iake, and farther north near thé two bodies of quartz
monzonite, these rocks have been affected‘by a superposed contact
metamorphism, apparently induced by the two intrusive masses. These
rocks have a distinct bedding plane foliation ﬁarked by layers |
alternatély rich in carbonaqeous material and in quartz, and by the

orientation of sericite. This foliation is intersected at a large

~angle and mildly deformed by a fracture cleavage. Most of the rocks"
" are very fine grained but within carbonaceous layers andalusite

grains reach about 1 mm in length., These crystals are elongate

?arallel with the first foliation buﬁ'streaks of carbonaceous inclusions
within undeformed andalusite grains show deformational patterns
produced by the fracture cleavage. Deep.brOWHVfinewgrained biotite

is not well oriented nor deformed by.the fracture.dleavage. Tt
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brystallized during or after the development of the cleavage as did
the andalusite. The contact metamorphism thus was a late episode_

subsequent to or during a late stage deformaﬁion.

About 200 feet of dark grey and black interbedded lime;
stohe and shale is exposed in a canyon'of Lemieux Creek about 6 miles
north of Little Fort. The rocks are well bedded and essentially
unmetamorphosed." Limestone beds up to 18.inches ﬂhick are separéted
by 2- or 3-inch layers of blaék, fissile shale., Less well-bedded and
more highly fractured limestone is'exposed for about 2.5 miles in cuts
along the Lemieux Creek road north from the mouth of Eakin Creek.

Elsewhere iimestone forms rare thin beds.

Structural Relétions

' The nature of the foiding within map-unit 10 varies. The
recks soufh of Raft Batholith are much less défofmed and foliatéd
than those to tﬂe nofth except those in the upper part of Lemieux
Creek near Taweel Lake which are phyllitic and seem to be tightly

folded.

Although the bedding is obscure in the limestone expoéed
in cuts along the Lemieux Creek road, the strata appear to dip steeply

to the west whereas the well-bedded limestone in the canyon of

-Lemieux Creek dips uniformly to the west at moderate angles, Minor

foldé weré not observed in these rocks. The phyllite along Lemieux
Creek near Taweel Lake, on the other‘hand; is highly deformed, It
displays mihor folds, bedding-cleavage intersections chough in ﬁany
insténces these are parallel - and crenulated foliation surfaces. The

foliation trends northwest and dips éteepl » . Folds plunge at low '

- angles to the west-northwest. In the valley of Mann Creek the shaly

rocks are deformed into asymmetfical foids that plunge gently to the
south-southwest. Anticlines have a steep eastern limb and a flat

western limb and the axial plahes dip moderately to thetsouthwest.
The phyllitic rocks closest to the Fennell Formation are apparently

more highly deformed.
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The rocks of map~unit 10 near Mahood Lake are well foliated

and tightly folded. As bedding and metamorphic foliation are parallel

3n many places isoclinal folding is suspected. The foliation dips

eastward and trends so as to maintain a rough pafallelism with the

contact of the Fennell Formation gnd with the foiiation within the

Fennell Formatién and tﬁe Cariboo Group. The few observed folds
élunge eésterly or southeasterly. The rocks of the three units, the
Cariboo Group, the Fennell Formatioﬁ, and map-unit 10, appear tol
have béen subjected siﬁultaﬁeously to at least one episéde of deforma-~
tion., This is‘thought to involve at least local westerly directed

thrustihg. No evidence of thrusting was noted south from Raft .

‘Batholith., Little is known of the structure of the rocks of map-unit

ViO‘ih the region north and west of Pendleton Lakes where exposure is

meagre.

The structure within the rocks of map-unit 10 varies
appreciably from place to place. Local stresses apparently developed
near faults and were influenced byuadjoining more competent rock

Na.s8€S.

The contact of the rocks of map—unit 10 with those of
the Fennell Formation was not actually observed though it may be

exposed just north of Mahood lLake where it is believed to be an

'easterly dipping thrust fault; The unit is thought to overlie the

Fennell Formation, possibly conférmably, in Lemieux and Mann Creek

#élleys But the contacts cannot be seen~they may be faulted.

The contacts with map-units 15 and 16 are even more obscure

and may be faults, an uwnconformity or a combipatioh of the two.

Were this not so the Nicola Group should separété the Jurassic rocks

from those of map-unit 10.

Strata of mapwunit 10 are cut by granitic rocks of the Raft

Batholithband related bodies, and overlain by late Tertiary basaltic

lava.,
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. Age éhd Correlation

In‘mép—unit 10 fossils were’found'pnly in the 1imestone B
. near Lemieux Creeck. Waiker’s (1931, p. 1314) collection from this '
limestone contained some fofmsbsuggesting a Triassic age and some,
rather more definitély, indicated a Carboniférous age. Several
“collections of poor material made by the writers were sufficien£
to‘alloﬁ conclusive deﬁefmination of an Upper Triassic or Lower
Jurassic age. The collections ﬁere examined bj‘E.T, Tozer and
J.A. Jeletzky of the Geological Survey of Canada whose reports follow:
GSC loc. 64912
Lemieux Creek canyon 6.5 miles N. of Little Fort
51°30t50" N., 120°13t10" W, '

‘Bivalve fraéments
. - Small globose ammonoid, possibly an Arcestid

Age: Probably Triassic

GSC loc. 68125
Same locality as 64912

Small fragmentary Ammonoids indet,
- Pentenid indet.
A belemnoid

4

J.A. Jeletzky comments as follows regarding the belemnoid

"Atractites Guembel 1861 S, st., 1 =
Ausseites Flower 1944 = Xiphoteuthis
Huxley 186l sp. indet.

Age and Correlation: Most likely Upper Triassic to Lower Jurassic
(Lias). The genus Atractites as here interpreted occurs about
equally commonly in the Upper Triassic (Karnian and Norian but (?)
not Rhaetian stages) and Lower to Middle Lias (Hettangian to
Pliensbachian Stages) of the Tethian province of Europe. It is not
definitely known to range beneath the Karnian Stage but may
occasionally range into the middle or even early Upper (Oxfordian
Stage) Jurassic, In British Columbia it is already known from
both Karnian-Norian and Hettangian-Sinemurian rocks,"

GSC loc. 68127
- Road cut, Lemieux Creek road, 3.2 miles north of
Little Fort, 51°28'10" N,, 120°12t55" W.
. Spiriferid brachiopods
Pentogonal crinoid columnals
A belemnoid

.4, Jeletzky comments as follows regarding the belemnqid:

in indeterminate aulaeoceratid.m
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"Age is probably as for lot 68125, but the earlier Triassic or late

- Palaeozoic age cannot be excluded in view of the very poor preserva-

tion of the specimen,™

Other collections yielded brachiopod and bryozoan fragments for

which no age could be determined.

The belemnoid from lot 68125 rules out the possibility of

an age older than Upper Triassic and and the lithology of map-unit.

10-does not resemble that of rocks younger than Upper Triassic. The
'récks of map-units 15 and 16 are known to be at least ?artly Lowef

Jurassic (Sinemurian) and in Quesnel Lake map-area (Campbell, 1961)

, ﬁay include Upper Triassic (Norian) as well., The rocks of these

anits lie.adjacentfto those of map-unit 10 fOr.many miles but their

lithologies are in such sharp contrast that they are probably of

different ages. The age of the rocks of map-unit 10 is thus probably

"~ Karnian or early Norian.

The dark argillaceous rocks of map-unit 10 are continuous
with simiiar rocks that can be traced through the Quesnel lake map-

area (Compbell, 1961 and 1963a). In that area the wnit was thought

to beléhg to the Cariboo Group and to be Paleozoic though the

possibility of an early Mesozoic age was suggested (Campbell, 1963a).

- Lithologically Similar rocks are known in the Prince

.George map-area (Tipper, 1961) and fossil evidence indicates they

‘are late Norian, early Norian, and Karnian. The time span

represented by the rocks of map~uni£'10 is not known precisely.

Nicola Group (Map-unit 11)

Name and Distribution

The Nicola Group was named by Dawson (1879, p. 74B) from

the type érea around Nicola Lake south 6f Kamloops and was described

-85 essentially volcanic rocks and minor sediments. Nicola Group

rocks have been recognized in the Princeton (Rice, 1947, pp. 9-15),

Ashcroft (Duffell and McTaggart, 1952, PP- 29—31), Vernon (Jones,
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1959, pp. 49~50), and Nicola (Cockfield, 1948, pp. 11-15) map-areas.
Théy extend directly into the Eonaparte River map-area along Deadman

River Valley and underlie substantial areas east of lLac la Haéhe,v

east and west of Lac des Roches,'northeast of Canim Lake, and

several scattered small areas.

The NiCOla'Group, as applied in Nicola (Cockfield, 1948)
and Princéton'(Rice, 1947) map—afeas to thé south, is regarded as
béing entirely or mainly lLate Triassic. This is also true of the
rocks mapped as Nicola Group in Bonaparte‘River map—areé with the
exception of tﬁose along the norihern contact of Thuya Béthélith,
which are probably mainly Late Triassic but include somé Permian
north of Fakin Creek and possibiy Lower Jurassic strata. Except'
ﬁhéré fossiliferous, rocks of aifferent éges iﬁ the group cannot be

distinguished.

Lithology

The most common rocks are dull, greenish grey, aphanitic or

very fine‘grained tgreenstone'., Associated with them are dark grey

to pale green 1amiﬁated tuff,idark grey limestone, and possibly some
argillite. Near Thuya Batholith fine- to medium~grained dioritic |

rocks, interspersed with greenstone, are relatively abundant.

The greenstone is mainly aphanitic or very fine grained but

small andirarely 1arge pyroxene crystals can be identified in hand

specimens. Though not everywhere apparent to the naked eye these
rocks are doﬁinantly if not entirely fine to moderately coarse
volcanic clastics ih which tﬁe matrix is indistinguishable in colour
and composition from the fragments. No distinct non-fragmentsl
flows were seen, Rocks lacking fragmental texture on the scale of

a thin section, hand spscimen, or small outcrop may be parts of single

large fragments.

Most of the fragments are angular to subrounded and less

- than 1 cm across but range from less than 1 mm to several centimetres.
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Originally both fragments and matrix consisted of plagioclase,

pyroxene, and'vitreous or ultra fine grained material. Thesé have

been all or partly converted by low;grade metamorphism_io‘colourless

or pale gréen amphiboie; chlorite, epidote, carbonate, albite, seficite;
and cloudy indeterminaﬁt material. Veinlets of carbonate, epidote,

or quartz are fairly common. In one thin section veinlets of prehnite-

were observed,

Uniformly fine~grained fragmental rocks or tuff vary in
appearance from relatively massive dark rocks resembling argillite
to medium grey and green finely laminated varieties. These rocks

are similar in composition to those described above. Medium~

-grained dioritic rocks near Thuya and Tekomkane batholiths consist

pfimérily of highly éaussuriﬁized plagioclase and clinopyroxene
paftlyreplaced by hornblende. The relationship of the diorite to the
batholiths and to the greenstoné is not known. Some of the diorite
is probably in the form of dykes and sills but some may result from

recrystallization of the andesitic greenstone,

Both Permian and Upper Triassic (Karnian) fossiliferous

limestone is dark grey, fine grained, and éhaly. Locally, dark

-argillite is interlayered with the greenstone.

~The volcanic rocks along Deadmsn River are generally typical

of the gréup. They are fragmental'but bedding is not clearly

.discernible excépt in rare laminated tuff and thinly bedded argilliﬁe

interbedded with the sequence of volcanic and clastic rocks, No

thick section of bedded rocks was noted. The section is dominated

H‘b& massive beds of wsorted, dark green or grey augite prophyry breccia.

Northeast of 100 Mile House the group underlies a wide,

mostly drift and forest coverediarea. In the main the rocks are

similar augite porphyry breccias and tnfi"a;ce’ou.s rocks, dark green-
grey, or rarely reddish brown where they contain derk maroon fragments.

Southwest of Succour Lake massive light blue-grey limeétone,
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weathering light grey to brownish grey, forms a section over 100

feet thick, It is massive and fine grained, with beds as much as

10 feet thick commonly separated by thin shaly limestone. One or

two beds are limestone breccias but fragments are difficult to

distinguish,

Structural Relations

Few useful structurai'data were.obtained from the rocks
of the Niéola Group pértly because of poor exposures but mainly
because bedding or other foliafion is rarely apparent. Beds strike
northwesterly and dip close to vertiéal in the few attitudes that
were obtained indicating possible tight folding although no minor
f?lds were observed, The absence of a secondary foliation or
cleavage implies that ény deformation was not penetrétive. The
writers believe that relatively local folding and/or tilting
develogéd primarily in response to moveménts onfféults and that the

Nicola Group rocks were not systematically folded by regional stresses,

The rocks of the Nicola Grbup seem to be in fault contact
with all other units except Thuya and Takomkane batholiths, small

syenite bodies, and overlying Tertiary'volcanic rocks., The prominent

“array of topographic lineaments north of Eakin Creek, ifithey represent

fault traces, indicates many more faults than shown on the map;

~these are concentrated in two trends, northwest and northeast.

Probably the fossiliferous Permian rocks are separated from the

Triassic strata by faults in this region.

Age and Correlation

Permian fossils near a small 'L shaped Lake 2.5 miles

south-southeast of Friendly lake are in dark, coquinoid, fetid

~ limestone. This,loéality is‘about 2 miles southéast and almost

exactly along trend of Upper Triassic fossiliferous, dark grey,

silty limestone., Possibly the two localities are separated by

a fauli;
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E.T. Tozer identified the Triassic fossils.

GSC loc. 68119 S
51°3L4t N., 120°28% W.; 1 mile south of Friendly
Lake. . S ‘ ‘

"Arcestes" sp.
Tropites sp. indet.

- Hannaoceras ? sp.
Halobia sp. '

Age:  Upper Karnian

GSC loc. 6491 A :
51°34% N., 120°28' W.; same locality as 68119;
South of Friendly Lake. _

Halobiid fragments
Proarcestes sp.
Juvavites ?? sp.

-Age: Triassic, probably Karnian

GSC loc. 648LL A |
. 51°34% N., 120°30! W.; LOOO feet west of
Pooytl Mt. ‘

Halobiid indet.
Age: Probably Upper Triassic
GSC loc. 64815

51°37* N., 120°30f W.; 2 miles southwest
of peak of Mt. Heger.

Palaeocardita or Septocardia sp.
Isocrinus ? sp.

Age: Triassic, probably Upper Triassic

‘GSC loc. 64820

% mile west of Succour Lake, 7 miles north of

100 Mile House

Echinoids undet.
Castropods undet.
Spondylospira ? sp.
large terebratulids
Hexacorals undet,

'Age: Upper Triassic, probably Norian

The fossil collections listed above show that the group
is uppéf Karnian and probably Norian within the map-area but map-
unit 11 also contains Permian fossils hence includes equivalents of
the Cache.Creek Group. The proﬁable area of Permian rocks is ?ery
small and is not indicated on the map. Present information does

not permit separation of rocks of different ages nor give an indication

of probdble relative propbrtions. The writers believe the bulk of

the unit is Upper Triassic.
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Tﬁe Nicola GroﬁpAin Bonaparte River map-area inélpdes
correlatives of mép—unit 10 and is apparently correlaﬁiﬁe with the
Nicola Grdup tovthe south, with the Tyaughton Group to the wést
_:W\ A ‘  (Cairnes, i9h3), withilate Triassic rocks of the Mount Waddington
- . map-area (Tipper, in press), and with the lower part of the Takla

Group in Fort St. James map-area (Armstrong, 1949, pp. 51-62).

Other Late Triassic groﬁps throughout British Columbia and Yukon

'aré correlafive with the Nicola Group.

Map—-unit 12

- o Distribution
The metamorphic rocks of map-unit 12 are confined to the
‘area aldng the scuth part of the eastern boundary of the map-area

between Barriére River and Louis Creek. These rocks include most

of the Barriére Formation of Uglow (1922, p. 784-794) who regarded

L ' them as.Precambrian or Paleozoic. Dawson (1898) included them in
his Nisconlith and Adams Lake Series of probable Cambrian age. The
writers believe the unit may include rocks of a variety of ages énd

wntil more is known it should be left unnamed.

taw

Lithology

Map-unit 12a. Quartzose metasedimentary rocks, dominant

F. in map—unit 12a, range from fine-grained siliceous phyllite to
qugrtz—graﬁule and pebble conglomérate. Also included are argillite,
calcareous phyllite, greenstone, g?eenschist, and marble, Quartzite
aﬁd quartz~conglomerate, with marblé and siliceous phyllite are

most prominent on the western slopes of Barriére Mountain and Mount
Dixon and on the summit ridges of Armour Mountain. Quartzite is

- : "ﬁinor amoﬁg'the rocks farther east and southeast where siliceous

| phyllite, calcareous phyllite, and argillite,rwith greepstone and\

greenschist, are dominant.

The quartzite and quartz-conglomerate form prominent light
brown wéafhering outcrops. Well displayed bedding is thin in the

finer rocks and massive in the coarser. The rocks vary from shades
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of medium toblight grey to greenishlgfey to brown and buff. They
consist of rounded grains and granular aggregates of quartz‘from
less than 1 mm to about 1 cm across set in a matrix of very fiﬁe-
grained quartz and sericite.. The nature of‘the foliation varies
with the grain size; ééarse-gréined roc¢ks, granuiar quartzite.and
conglomerate; display a platy cleavage, ill-defined in conglomerates,
whereas fine-grained.rocks are well-foliated phyllites. Larger quértz"
gréins are elongated in the plane of the foliation but the sericite

in the matrix may not have a strong preferred orientation. The

siliceous phyllite consists of fine-grained quartz and well-oriented
sericite. Some of the quartzose rocks contain grains of turgid sodic

~ plagioclase.

‘Cafbonate rocks vary from finely crystalline grey aﬁd
buff purebmarble to calcareous quartzite in which fine, rpund, glassy,
quartz grains are set in a matrix of fine—graiﬁed calcite, These
rocks are most abundant along the foot of the_western facing'slope

about 2 miles west of Barriére Mountain,

Phyllitic rocks are characteristic of the remaindefvof
map~unit 12a, that is, the parts east and southeast of the prominent
exposures of quartzite. Siliceous phyllite is most abundant but the

assemblage includes dark slaty or phyllitic argillite, chloritic

phyllite and calcareous quartz phyllite, as well as quartzite,

greenstone, and minor limestone. The siliceous phyllite and quartzite

~ consist of quartz and sericite, locally with calcite and brown

‘ankeritic carbonate, The argil}ite and green phyllite are made up

éf varying‘proportions‘of quartz; sericite, chlorite, and locally
carbonate. The greenstone is composed of tufgid sodic plagioclasé;
fine, green amphibole, epidote, chlcrite, and carbonate. The fine-
grained rocks have a strong schistosity which commonly intérsects the
bedding at a marked angle. The coarser quartzite and greenstone are
less prominently foliated, A few exposures of dense, dark grey

limestone were noted.




PR,

~ 57 =

Map-unit 12b. In the southeast corner of the map-area,

this unit primerily comprises dark grey and black argillite, silt-

' stone, slaty argillite, and phyllite, These rocks consist of very

fine-grained quartz, sericite, and dusty carbonaceous material,
Miﬁor dark limestone contains carbonacéous streaks and patches;

Most of thé rocks are not strongly foliated but have a rather
irregular cleavage that is commonly oblique to bedding planes, Near
the.contact with the rocks of map-unit 16 outcrops of argillite

and ‘phyllite are iﬁterspersed with those of sheared greenstone which

is evidently the altered equivalent of the adjoining augite andesite

(map-unit 16). In some places the greenstone appears to cut the bed-

~-ding of the argiilite and in one exposure the two types are combined

ig a fine breccia. The greenstone clearly displays uralitized
remnants of the original augite phenocrysts enclosed by a matrix of
altered sodic plagioclase,vchlorite; epidote, and carbonate. The
boundary between the two units is believed to be a major fault and
the lack of a distinct contact is thought to result from complexities

within the fault zone.

Structural Relations

Inﬁernal,structural relations. The rocks of mapfunit 12 are

-all more 6r less well foliated, the finer‘grained rocks having the

"strongest foliation. The foliation generally trends between west~

northwest and locally étrikes west; dips are northerly at moderate
angleé. Bedding seems to be roughly parallel with metamorphic

foliation; but many small scale examples were noted (mainly in loose

- material) in which bedding and ¢leavage intersect at large angles.

The few data on fold axes and other linear structures are
consistent and indicate that folds plunge almost down the dip of
the foliation on trends varyinglfromvnorth~northwest to north-

northeast. The few folds observed are tight with axial planés

parallel with the metamorphic foliation. The sparse available
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evidence suggests that the strata of map~unit 12 are deformed into

essentially recumbent folds plunging northérly at modérate angles,

Quartzite and quartz conglomerate are concentrated in a

-

roughly semicircular area centred on Armour Mountain. These rocks

are thought to be the oldest of the unit and if so they may be

exposed in the core of a large, essentially recumbent, northward

‘plﬁnging anticline or series of anticlines. This interpretation

may be an over simplification for, as discusséd in a later section,
the quartzose rocks may lie unconformably beneath those farther to
the east hence their outcrop pattern méy'depend partly on the

configuration of the unconformity.

External structural relations. The rocks of map-unit 12 are

bounded on tﬁe west by an inferred fault ﬁhich extends from North
Thompson Valley acroés the southwestern siopes of Armour Mountain
énd into the valley of Louis Cresk. This fault separates map-unit
12 from Cache Cfeek Group_strata and from the andesite of map—unit'
16. They are also apparéntly bounded by a fault in Barri&re River
vailej where they abut against the Fennell Formation; Abart from
these fault boundaries the rocks of map—uni£ 12 are not known to

be in contact with any other rocks in Bonaparte River map-area.

Evidéhce for the fault extending from North Thompson
Valley inté Louis Creek #alléy is good. The trend of foliation
éhangés abruﬁtly across the proposed fault line from west-northwest
on the east to north-northwest on the west, but the trend of foid
axes and other linear féatures does not seem to change significantly.

More convincing is the abrupt change in lithology, particularly near

~Armour Mountain, where quartzite of map-unit 12a lies égainst Cache

Creek Group greenstone. The assumption that a fault zone exists

provides the best explanaﬁion of the complex relations between map-units

12b and 16, Lithologic and structural changes are'pronounced,across V

" the line of the inferred fault in Barridre River valley.
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Age and-Correlation

Lf‘ _ ~ The roéks of map—unit~12a'wefe mapped by Uglow (1922, pp. 784~
- i79A) as the Barriére Formation whiéh he thought waé Precambrian and
possibly‘Paleozoic. Dawson (1898) thought the rocks Qeﬁe Cambfién
énd divided them’into"two units, the older Nisconlith Series
corresponding roﬁghly to map-unitv12b; and thé Adams Iake Series

SN including map-unit 12a. The writers believe that map¥unit 12 includes

rocks of several ages.

_The quartzite and~qﬁartz—conglomerate (part of wnit 12s)

on and ar6Und Armour Mountain are of unknown age. Together with

the associated siliceous phyllite these rocks resemble parts of the
- Kaza or Cariboo Group (map-unit 1), and thus may‘be either late
N | ' ?recambrian‘or early Cambrian or they may be younger and be pre-
Mississippian.. If the quartzose rocks are equivalent to part of the
Kaza or Cariboo droup then it is reasonable to suppose they lie
Beneath an.undetected unconformity which would separate them from

other rocks of map-~unit 122 thought to be appreciably younger.

Rocks similar to parts of map-unit 12a can be traced
continuously southeastward through Adams ILake map~area (Campbell
1963b) ipto Vgrnon map-area where they appear to merge with the
- S , Bagle Bay Formation of the Mount Ida Group thought by Jones (1959,
PP, 17;27)7to be Archean or later. In Adams Lake map-area (Campbell,
1963b), a short distance to the east of Bonaparte River map-ares |
and just south of Barriére River, fossil-crinoid stems were found in
- e a sequence that is continuous with map-unitll2a. Thus at least
— - ;ome of thé roéks are post-Cambrian. The nearest focks with similar
- fossils in the general regidnbare part'of the Pennsylvanian and-:

Permian Cache Creek Group in Nicola (Cockfield, 1948), Vernon (Jones,

11959) and Bonaparte.Rivef map-areas, Much of Jonest Fagle Bay

. j Formation and its continuation in»Adams Lake and Bonaparte River map-
\1“% - | : areas is comprised of low-grade metamorphic rocks much like those'
ol ~ of the Cache Creek Group, ‘Thus evidence suggesté that Cache Creék 

Group rocks form part of the Eagle Bay Formation and hence of map-unit- 12a.
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The argillaceous rocks of ﬁapuunit,lzb can be followed

continuoﬁsly into the Mara Formation and possibly all or part of

~ the Sicamous Formations of the Mount Ida Group (Jones, 1959) in

Vernon map-area. In a more southerly direction the same rocks
conhect directly with Joneé' argillite unit (Division &) of the

Cache Creek Group, an épparently anomalous siﬁuation but one that

-supports the concept that Cache Creek Group rocks comprise part of

the Mount Ida Group.

In Vernon map-area the argillaceous rocks are associated

'withvvolcénié rocks of the Tsalkom Formation of the Mount Ida Group

(Jones, 1959). Campbell, Wﬁo examined outcrops of the latter, noted

" that it closely resembles the Fennell Formation of Bonaparte River

map-area though pillow structufes were not found. North of Little

Fort the Fennell Formation is associated with dark argillaceous

-rocks and limestone containing probable Upper Triassic fossils.

The two argillaceous units may be equivalent."

A few observations by Campbell on the volcanic rocks of

the Cache Creek Group (Division B) east of Louis Creek in Vernon

. map-area (Jones,’1959, ﬁp. AO~A2) revealed the similarity of some

‘of this unit to the rocks of map-units 15 and 16 in Bonaparte River

map~area. The latter are at least partly Farly Jurassic and are
unlikely to be older than late Triassic. If these rocks in Vernon

map-area are LEarly Mesozoic as seems likely, then the suggestion

- that the associated argillaceous rocks are Mesozoic is all the more

reasonable,

The possible correlations‘mentioned above seem td be more than
coincidenﬁal and one mey have some confidence in the assertions thét
rocks of the Cache Cresk Group form part ofnmap~unit 12a 2nd that
the black argillaceous rocks of map-unit 12b are equivalent to those
of map~unit 10 of probable late Tfiassic age. Until diagnostic

fossils are found, no definite conclusions can be reached regarding
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the age of the rocks of map—unit 12. Rocks as young as Upper
Triassic may be involved and if so then at least one important
and regional episode of metamorphism and deformation took'place

during or subsequent to the Late Triassic.

Sinemurian to (?) Middle Jurassic Rocks (Map-units 15 and 16)

Map-unit 15

~The rocks of map-unit 15 are confined to the northeaétern
quarter of the Bonaparte River map~area. They underlie a region
tha? extends sbﬁtheasterly from the north Boundary‘across Caniﬁ
Lake to the vicinity of English and Taweel Lakes. Similar rocks
have been traced to the north in QUéénel Lake map;area (Campbell,

1961, map-unit 163 and 1963a, map-unit 102) but have not been mapped

' separately'in map-areas to the south if they occur there.

Lithology

Map-unit 15 includes grey and brown weathering, medium

" to dark grey and greenish grey, mainly very fine grained (less than 4

0.5 mn) clastic rocks that consist almost entifely of clasts of
volcanic rocks and minerals. Coarser grained rocks of the same
composition are common though subordinate in quantity. These consiét
of grit and breccia in which most of the fragments are 1éss than

10 mm long; coarser breccia was noted but is rare. Bedding varies
from delicate fine laminations‘to thick crude stratification but in
many‘exposures bedding is absent. Near Windy Mountain thick conglom-
erate éontains,cobbles and boulders of é variety of rocks including

granitic types.

On the eastern and southern slopes of Windy Mountain a
prominent conglomerate sequence, believed to be the basal section
of map-unit 15, underlies a succession of volcanic and cléstic rocks
tfpical of the remainder of the map~uni£; The upper part of the
conglomerate éonsists of coarse breccia madé up of angular blocks and

cobbles of light grey limestone, greenish volcanic rocks, and a few
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graﬁitic pebbles and blocks up to 2 feet across, and minor intercalated.
beds of volcanic arenite and pebble conglomerate. ‘Near the top of

the section marine fossils were found. The lower part of the section

- is mainly coarse cobble and boulder conglomerate with well-rounded

clasts, up to 12 inches across, of granitic rocks, grey limestone,

and_volcanic'rocks, Thése form beds up to 10 feet‘thick, Lower.in

.the section the clasts are more angular and mainly volcanic so that

the lowest beds exposed are mainly coarse volcanic breccia.

Some of the clasts that mske up the conglomerate and

breccia can be related to older formations. The grey limestone is

typical of Norian limestone from the Nicola Gfoup (map-unit 11) or

limestone from the Cache Creek Group (map-unit 3). The granitic
clasts are hornblende-biotite gfanodiorite similar to that of the

Thuya Batholith (map-unit 14) and the syenitic rocks resemble

_those ~exposed in small intrusions (map-unit 13) immediately south-

east of Windy Mountain.

The basal conglomerate section is more than 600 feet thick
on Windy Mountain with the base unexposed., Short distances west
from Windy Mountain thin beds of mainly pebble conglomerate, thought

to be correlative, suggest a fairly rapid thinning., The conglomerate

~was not found elsewhere.

Fragments in the volcanic-clastic rocks are poorly sorted
and displéy angular to subround shapes. The matrix is difficult to

distinguish from the fragments. In many places no true matrix exists

~ but the rocks are composed of a wide range of fragment sizes, even

where the largest is very small. The fragments in some of the rocks
are associatéd with murky_devitrified glass or ultra fine grained

clastic meterial which may form a true matrix.

The clasts are derived almost exclusively from pyroxene
andesite and perhaps some basalt. They consist of both broken and

intact érystals of plagioclase, augite, relatively rare hornblende,

énd rock fragments. The rock fragments include porphyritic types
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with pheﬁocrysts‘of the samé minerals that comprise the crystai
fragments, extremely fine grained rocks in which microlites of
plagioclase are visible, and indeterminant murky material resulting
from the devitrification of glass. Some irregular’patches of |
chlorite may be of detrital origin. Thin sections of rocks of the
map-unit from Wiﬁdy Mountain contain fragments of quartz, perthitic
potash feldspar, and étrbngly zoned plagioclase, admixed with the
more usual volcanic material. Clasts of limestone were observed in
outchps and in several thin seétions'one of which, from near
Skwilkwakult Mountain, contains oféanic structure believed to be part
of a crinoid. Other uncommon components,include épidote and

greenstone (altered volcanic rock).

Coarse breccia containing subangular to subrounded clasts
of pbrphyritic andesite (éugite phenocrysts) is interlayered here
and there with the more common fine¥grained rpcks.» It is similar
in alllrespects to the breccia of map~unit 16. Non~fragmenta1
volcanic rocks that exhibit only igneoﬁs textures were found in é
few places but their relationéhips to the fiﬁe-grained fragmental

strata is not apparent.

Onl& one of more than 35 thin sections made from rocks
selected at random from Bonaparte and Quesnel Lake map-arees reveals
- a significantly differegf rock type. The exceptional rock is from
2 miles north of the centre of Taweel iake and is doubtfully assigned
to map-unit 15; it may‘more_properly belong witﬁ the dominantly |
argillaceous rocks of map-unit 10. This rock is a feldspathic silﬂ-
“Vgﬁone in which fhe clasts consist of aboubt equal amounts of quartz and

plagioclase. The matrix consists of fine white mica and brown biotite.

With some exgepti@ns, the rocks of map-unit 15 are unmeta-
'morphosed'or have bérely reacﬁed the initial stages of the laumontite-
prehnite-quartz facies as defined by Winkler (1965, p. 137A).: Though
the stra{a are locallyvsteeply dipping and may be folded,'they have

‘not been penetratively deformed except locally possibly near faults.
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Alteration of these rocks seems mainly confined to diagenetic effects

and the devitrification of glass. Near Raft Batholith the rocks

ciearly show the effects of contact metamorphism,

In most rocks of the map-unit the ferromagnesian mineréls,
augite and relatively rare hornblende, are unaltered or at most are

cut by carbonate veinlets, The most abundant mineral, plagioclase,

is-always altered and commoniy highly altered. The alteration

products of plagioclase are very difficult to determine microscopically

and bbsqure the original nature of the feldspar., The original pla-
gioclase, howéver, was apparently intermediate to calcic in
composition. It is now partly or entirely albitiéed and commonly
cqntains minuté grains of probable white mica together with very

fine gfained cloudy brownish material, probably a zeolite, Devitrified
glass contains plagioclase microlites and indistinct crystailine’
patches that may be a zeolite., In some rocks bbth plagioclase and
lithic clasté are replaced and véined‘by carbonate. Irregular

patches of chlorite are common., They apparently have not formed

- directly from ferromagnesian minerals but are possibly detrital or

may have formed from glass.

Some éf the rocks near Canim Lake, particularly those
south of the lake, have been exténsiveiy prehnitized, The prehnite
has evidently formed, with albite, from the alteration of the original
plagioclase., A vagﬁely.defined low birefringent mineral resulting
from fhe:alteration of plagioclase and glassy fragmgnts may be a

zeolite. In these rocks pyroxene crystals are partly chloritized.:

~ There and élso'near Skwilkwakult Mountain veinlets of prehnite, quartsz,

énd calcite cut the rocks. Prehnite was not observed in rocks from
other parts of the map-unit but it could have been missed because of

the distribution of samples expmined in thin section.

Near the southern contact of Raft Batholith east, north, -
and northwest of Coldscaur Iake contact metamorphism of the rocks

of mapuﬁnit 15 has partly or completely altered the originallpyroxene '
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to a mozaic of very fine grained, pale green amphibole and brown

biotite, Epidote is'a common constituent and veinlets of epidote
‘and‘quartz'were seen in some thin sections. Plagioclase is sericitized.
In spite of alteration the fragmentzl character of some of the roéké

- - is apparent and volcanic clasts are recognizable.

Struetural Relations

Internal structural relations. Owing to limited exposure,

lack of recognizable marker units, and primarily from the lack of
identifiable structural features at many individual outcrops, little
is known of the structures within the rocks of map-unit 15. Though

the rocks are well-bedded in places, commonly no stratification is

‘apparent.,

The strata commonly dip 4O to 60 degrees, in places up to
80 degreeé. Tilting of such magnitude implies folding, yet no minor
flexures or systematically developed cleavage that might be related
to large scale folds were observed, The high dips seem more likely
- a product of tilting and warping in résponse to fault movements
LT T o than of folding by regional deformation. Some faults are known to

" cut the rocks of the unit and many more are suspected,

. ,  External structural relations. Although not well exposed

most of the rocks of mep-unit 15 seem to be in fault-bounded blocks.

“The gfanite-bearing conglomerate near and on Windy
Mountain is evidently at the base of the sequence and, though the .
felationships in thét 1ocali£y are complicated by faults, the con-
glomerate appears to rest ﬁnconformably on Cache Creek Group and
S - Nicola Group rocks. Elsewhere in the map-area the unit appears to’
. be faulted against all older strata, and the base is not known to

be exposed,

 -The coarse volcanic clastics of map-unit 16 may be all or

in partfsfratigraphically equivalent to the finer grained rocks of
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map~unit 15. This relationship is obscure because of the lack of

structural data and the generally poor exposures.

The rocks of the map-unit are cut by Raft Batholith
and otherigranitic rocks and are overlain uncoﬁformébly by Tertiary

voicanic rocks.

Age and Correlation

'Twé collections of poorly preserved fossils were obtained
on Windy Mountain from this map-unit., One, is from an arenite lens
in fhe basal conglomeraté beds, the other is from well-bedded shale,
tuff and fine breccia overlying the béséi beds. They Were.examined
by H. Frebold of the Geological Survey of Canada.

GSC 1oc. 68605 '

Top of Windy Mountain at Triangulation Station,

Bonaparte River area.

Ammonites of possible
- Lower Jurassic aspect

GSC loc. 68604 '
Windy Mountain, Bonaparte River area, south slope
% mile south of top. ‘
Arniotites (?) sp. indet.

Age: Sinemurian ?

The'bésal beds of the map~unit are probably sinemurian
but the»fbssii evidence is not conclusive, Similar rocks can be
traced northwestward through Quesnel Lake map-area (Campbell; 1961
and 1963a) where no foésils were found in them, though associated
strata, probably of the same age, are at least partiy Sinemurian,

In Prince George map-area similar rocks are known to be Lower Jurassic

. énd'still farther to the northwest the Takla Group may be partiy

correlative as it contains lower Jurassic fossils. The Sinemurian

stage of the Farly Jurassic is widely represented in many parts of

“British Columbia.

Map~unit 16

Distribution

- Augite prophyfy breccia and conglomerate assigned to map«unit‘,

16 arehclosely associated in the field with the finer grained rocks
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of map-unit 15. They outcrop intermiitently from near Lemieux Creek
in a northwesterly treﬁding belt that passes between Canim and Mahood.
ILakes and also in a small area near the extreme southeast corner of

the map-area.

Map-unit léa encompasses several small bodies of hornblende
porphyry in the southeastern part of the map—area. Two of these
west of Barriére are sufficiently large to show on the map but many

others aésociated with Cache Creek rocks {(map-unit 2) afe unmapped.

- Thej are possibly intrusions.

Lithology

. The coarse fragmental volecanic rocks of map-unit 146

- weather in shades of brown and grey and fresh surfaces are greenish

éarying from green-grey to a more common bluish green, Locally ﬁhey
form prominent, brown, lumpy outerops éuch as the Sentinels, the hill
west of Coldscaur lake, and some of the prominences southeast of
Taweel Iake. Elsewhere these rocks are not so well exposed and in

some places they underlie areas of very little outecrop; for example,

near Lemieux Creek,

Two features are characteristic of the rocks of map-unit

16; these are the coarse fragmental texture and the black pyroxene

phenocrysts within the individual clasts. The rocks are made up
almost entirely of frégments of porphyritic augite andesite and
compositionally similar volcanic roéks. Distinct clasts range from
one quarter inch or less to blocks lZ_inches or more across; these

Qary in shape from angular to subround but most are probably subangular.

Most of the matrix is finer grained but compdsitionally identical to

the clasts. Locally, no clear division in grain sizes exists between

' the matrix and the coarser fragments and one grades into the other.

The coarse clastic texture is not always apparent on fresh or

unweathered surfaces but is well displayed on most weathered surfaces.
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'Euhedfal to subhedral augite phenporysts in tﬁe volcanic
clasts, and whole and bquén crystals of augite in the matriﬁ are
so characteristic that the tefm taugite porphyry conglomerate"was
used during the mapping to identify the rocks Of-the’map—unit. The
éugite varies from tiﬁy, black, bareLy‘visible grains, to crystals
a centimetre or more acfoss, most being 0.5 to 3 nm. Other constit-
uents are fine grained énd rarely identifiable in hand specimen. -
Occasional plagioclase laths, some reaching 5 mm in length, can be

discerned,

As seen in thin sections, thé most common components of:
these rocks are augite, plagioclase, Chlorite, and cloudy, brown,
devitrified glass, Hornblendé is rare. The matrix, similar to
the rocksvof map-unit 15, consists of crystals and fragments of
augite and altergd plagioclase interspersed withrlithic and devitrified

fragments with pafches of chlorite and carbonate and possibly some

.indeterminate zeolite. The coarser clasts are formed of commonly

amygdaloidal volecanic rocks; These vary from the most abundant types
bearing augite andAsmaller altered plagioclaée phenocrysts through
those with altered plagioclase phenocrysts and little if any augite
to mainly devitrified glassy rocks with plagioclase microlites.,

-

Round amygdules range from less than 1 mm to about 3 mm across. They

'are filled with chlorite and calcite, and less commonly with zeolites

(heulandite or stilbite) and quartz; epidote fillings were noted in

one thin section,

The amounts of primary minerals in the rocks are difficult
to determine accurately or to estimate becausevof the variations
from clast to clast and from clasts to matrix. Auéite varies from O
to about 20 per cent, plagioclase from about 10 to 50 per cent,
hornblenée»from.o to about 2 per cent, and devitrified glassy material
in some clasts may amount to 90 per cent or more. Exceptional rocks,

noted on the hill south of the west end of Mahood lake, are composed

_bf a Vefy high proportion of augite and resemble pyroxenite., Their
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origin is unknown but they_are thought to result from unusual crystal
accunulations in a megms during the period of volcanism. They nay

be extrusive or shallow intrusions.

Avgite and hornolende are little if at all altered.
Plagioclase, on the other hand, is evefywhere altered though the
nature of thé alteration is difficult to determine. The original
plagioclase apparently varied from mediuﬁ to very calcic varieties;
in some grains highly calcic cores are surrounded by albite rims.
Albitization of the plagioclase is common, but distinct, clear
grains of albite are rare. Much of the plagioclase contains tiny
-grains of a mineral that petrographically resembles sericite. Much
og the feldspar is altered to a brownish translucent material that
may be a fine grained zeolite mineral or a combination of minerals.

A few larger grains have the optical properties of heulandite.

The devitrified glass is brown and cloudy. Chlorite and
possibly ieolite appears to have formed from alteration of the glass.
Veinlets and patches of carbonate commonly vein and replace the

devitrified glass and the plagioclase,

Chlorite and carbonate form most of the amygdules, Some

contain zeolite, either stilbite or heulandite, and rarely quartz

.and epidote,

The rocks of map-unit'léa u_nderlie two small areas shown
on the map near the southeast cornér and many areas associated with
the eastern part of”Cache Creek Group that are too sméll to show
on the map. The rocks are composed of medium grains of hornblende
énd sericitized plagioclase (about An3g) in a fine-grained matrix
of the‘same-minerals. The texture is igneéus and all or part of the

rocks may be intrusive., No evidence of volecanic origin was noted.

Structural Relations

Almost no useful structural data were obtained from the

rocks of map-unit 16, = Their distribution appears to be controlled

by faﬁlting; that is, the rocks are found in individval fault blocks,
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but may have accumulated in large masses with much the same

distribution as they have &t present.

Whether the rocks of map-unit 16 underlie or overlie those
of map-unit 15 or whether the two units ocbupy’all or part of the

same stratigraphic interval is not known.

The rocks of map-unit 16 are cut by the Cretaceous Raft
‘Batholith and are overlain unconformably by Miocene and Pliocene

lavas, Near Lemieux Creek they are in fault contéct with the

argillaceous rocks of map-unit 11. Their contact with the Cache
Creek Group (map-unit 3) near Lemieux and Louis Creeks is not exposed
and may be faulted or unconformable. Near Louis Creek the rocks are

faulted against those of map-unit 12b.

Rocks included in map-unit 1éa may be small intrusive

ﬁﬁg bodies.

‘ Age and Correlation

B . No fossils were found in these rocks but as they are

believed to be facies equivalents of map-unit 15 they are thought
“to be at least partly éarly Jurassic, Rocks of similar lithology
contain Lower Jurassic fossils in the Qﬁesnel Take mapmaréa to the
northwest (Campbell, 1961) and Norian fossils in the Nicola area to

the south (M. Schau, personal communication, 1968).

Origin of the Jurassic Volcanic Clastic Rocks

Though the dominantly fine-grained rocks of map-unit 15
are texturally very different from the mainly coarse-grained
;w ' § - volcanic ciastic'rocks of mop-unit 16, they are strikingly similar
. | - in composition, closely related in areal distribution, and probably
‘are generally of the sams age. These factors suggest that the rocks

of the two map-units are closely related and originated under

somewhat similar conditions.
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The huge quantity of nearly monolithic cléstic fragments
distributed over an area mény miles in extent is perhaps the main
facﬁor that must be accounted.for by any origih proposed for these
ro;ké. Thennofmal processes of subaerial erosion followed by
transportation and deposition séarcely.seem to apply. The prbcesses
leading to the deposition of these rocks must be primsrily volcanic

in character,

TheAfragmental character and the monolithic nature of the

~ fragments suggest that the rocks may have formed as sedimenary'wedges

derived from volcanic islands far from any land masses from which con-

taminating sedimentary material might have been derived. Pyroclastic

material might also have contributed to the developing sedimentary

pile. Under these conditions masses of coarse volcanic clastic rocks

- produced by wave erosion of volcanic flows would form around the

‘peripheries of the islands and finer sediments would be deposited

farther from the shorelines. True volcanic flows, then, might be
expected to'formlthe 'root'Q(thé islands) for the masses of volcanic
clastic rocks, but no such"réots"have been found. Few, if_éﬁy,
flows are included with the rocks of map-units 15 and 16 in Bonaparte

map-area or in their known equivalents to the north (Campbell, 1961

. and l963a). If normal flows provided the source material for the

" voleanic clastic rocks they have subsequently been remcved by erosion.

The lack of true flows associated with the volcanic clastic
rocks suggests that a rather special condition of_vélcanism.must
gpply to the 6rigin of theée rocks. The original volcanism whether
subaerial or submarine,'evidently produced fragmental rocks almost
excluéiﬁely, The masses of coarse fragmental rocks included in
map-unit 16 woﬁld thus represent the 'roott! or source areas and the

finer clastics (map-unit 15) would be deposited farther afield. The

' fragmentation of the lava might have been the resull of éxplosive

activity, possibly induced by interaction of lava and water during
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submarine extrusions. The rarity of fossils and the absence of

carbonaﬁe reef deposits suggest a CCmpletely submarine-origin;

Jurassic.(?) Rocks Near Clinton (Map-units 17 and 18)

Distribution
Two'small aress of sediments extend SOuthwardvfroﬁ nesr

Clinton‘along'both sides of the highway to beyond the south margin

‘of the map-area. The rocks to the west of the highway are conglom~

erate and greywacke (map-unit 17) and to ihe_east_are shale with
minor sandy interbeds (map-unit 18). Dawson mapped the former as

Coldwater Beds and the latter as Cache Creek Group (Dawson, 18955).

Lithology
Map-unit 17 consists of interlayered'buff to grey chert-
pebble conglomerate, conglomeratic greyWapke, and minor quartzose

sandstone in beds up to more than 15 feet thick, The greywacke and

sandstone form thick, massive beds, rarely displaying crossbedding.

The conglomerate pebbles are mainly chert derived from the Cache

Creek Group and rarely granitic rock. They are well sorted, well

"~ rounded and well cemented with cslcite. No shale or.siltstone was

noted in the section and the sandstone and conglomerate do not appear to

contain rmuch fine detritus.

Map-unit.l8 is mainly fine dark grey and blue-black sﬁale
with minor buff‘sandy interbeds. The strata are phyllitic and near
faults are inteﬁsely sheared and crumpled. Where well exposed the
rocksvare seen to be well and evenly Stratified in beds + inch to
é inches thick; The sand beds are a few inches thick and in places

are gritty-buﬁ no conglomerate was noted. In places the-shales are

1imy.bA

Structural Relations-

The two units are in fault contact so that the relative age
of the two is in question. Both are also in fault contact with the

Cabﬁe Creek Group (un;t 5) to the east and west so that the
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stratigraphic relations with older rocks are unknown, The two units
‘apparently form a graben in the Cache Creek strata. Map-unit 17 is
overlain unconformably by Tertiary sediments provisionally mapped as

the Deadman River Formation (map-unit 25).

~Age and Correlation

No fossils were found within either map—unit. Lithologically

they resemble the Callovian rocks mapped by Duffell and McTaggart

(1952, pp. 31-33) near Ashcroft.

Map-unit 18 is similar to the shale near Ashcrofi in that
it has ihterbedded sandyﬂlayers, is of similar colour, and isksimilafly
crumpled{and distorted. It is unlike the phyllitic Cache Creek shaly
récks particuiarly those of map~unit 5 with which it is in contact.
Thé shale sequence is tentatively thought to be related fo map-unit

17 but even this is questionable,

Map-unit 17 was mapped by'Dawson as Coldwater Beds and
its extension south of the map-area was also ma.pped as Coldwater
Beds by Duffell and McTaggart (1952, pp. 64-66). In Bonaparte

River map-area, the writers have determined part of the unit mapped

- by Dawson to.be Tertiary (map-unit 25). In Ashcroft map-area the

rocks that are most readily reéognized as Tertiary are the coal-
bearing.uppgr members of the sequence. The previous mapping of the
Tertiary Coldwater Beds as a single unit is thought to have been an
error., Further, in Bonaparte River map-area the Tertiary rocks
(map-unit 25) are flat~lying whereas some of the conglomerate beds

dip up to 70 degrees. Thus map-unit 17 is believed to be pre-Tertiary.

Clasts in the conglomerate are mostly pebbles but some

granitic pebbles were noted and the formation should therefore be

younger than the oldest known_boﬂy of similar granitic rock in the

.region, namely the Guichon Creek Batholith of probable Farly Jurassic

age (Duffell and McTaggart, 1952, p. 79). Similar clasts were noted
in Jurassic conglomérate near Ashcroft (op. cit. pp. 31-33), and in

parts of the Jackass Mountain and Taylor Creek Groups in Taseko Iakes

-map-area (Jeletzky and Tipper, 1968). The map-unit is therefore
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believed to be Jurassic or Cretaceous. Map-units 17 and 18, considered:

| - o togeth¢r, closely resemble the Callovian rocks near Ashcroft.

Jackass Mountain Group {Map-unit 19)

The Jackass Mountein Group is best expdsed in Ashcroft
- (Duffell and‘MbTaggarﬁ, 1952, pp;,39—52) and Taseko Lakes map-areas,
where it is a thick sequence of greywacke, conglomerate, arkose,

} shéle, and siltstone of Lower Cretaceous age.

In Bonaparte River map-area the group underlies a very

_ ’ ' small area in the extreme southwest corner where it probably is in

| fault contact with map-unit 23. In this area little is known of the
’grogp and it has little bearing on the geology of the area as a

whole; it is mentioned here only for completeness.

Kamloops Groﬁp (Map-units 21 and 22)

‘5v | In Bonaparte River map-area, the Kamloops Group comprises
the Chu Chua‘and the Skull Hill Formations. The former is entirely

sedimentary and the latter is mainly volcanic.

Chu, Chua Formation (Map-unit 21)

Distribution

The Chu Chua Formation is confined to the immediate

- vicinity of North Thompson and Clearwater Valleys, outcropping

along Neﬁhykuiston Creek, north of Dunn Iske along Joseph Creek,
along the railway west and south of Mount Fennell, and in the
valley of Eakin Creek near_Littlé Fort. It probably underlies;the
B rdriftécovered area from Dunn‘Lake south to Newhykulston Creek.

Uglow maéped a small area of the formstion along Darlington Creek
| near ﬁarfield, apparently‘undérlying SkulliHill4volcanics (Uglow,
ey o 1922)-but the writers found only fragménts in the-drift to indicate
| it probably is present bub no 1onger-exposed. Fast of Green Mountain

in the valley of Hemp Creek tilted early Tertiary strata beneath

flat basaltic lava flows are included in the formation.
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The Chu Chua Formation was studled by UgTow (1922 pp 82—

~ 86 97—98) and his description follows.

"This formation consists of a series of sedimehtary beds
ranging in composition from conglomerate through arkosic sandstone
and highly feldspathic arkose to sandy shale, and containing coal
seams. All the rocks are consolidated. The lowest member of the
series is the basal conglomerate (or agglomerate). It consists of
a heterogeneous mixture of rounded, sub-angular, and angular frag-
ments of the older country rocks of the 1mmed1ate vicinity. Some

‘of these fragments are very large, whereas others resemble pebbles
“from stream gravels, The matrix of the fragments is a fine- to

coarse-grained grit. Where the underlying rock is the Fennell
greenstone, the larger part of the conglomerate is made up of

large, 1rregular talus-like pieces of that rock, associated with
which are stream—rounded pebbles and boulders of’ granite and grano-
diorite. The basal portion of this conglomerate passes gradually bJ

‘an increase in the quantity of fragments into the underlying rock,

so that it is often difficult, if not impossible, to trace a
definite contact surface betueen the two formatlons. The thickest
section of the basal conglomerate. exposed in any one olace in the
sheet is 150 feet (near Chu Chua statlon) n

. '"The intermediate and upper members of the formation
consist of massive beds of coarse pebbly sandstone or fine-grained
stratified conglomerate, and a considerable thickness of thi n~bedded
arkose and sandy shale., There is commonly an abrupt change in the
grain in adjacent beds, and frequently a 3 to L-inch layer shows
fine-grained, sandy shale at its margins with fine-grained conglom-
erate at its centre. Several seams of sub-bituminous coal occur in

“the upper part of the formation, associated with the szndy shale

and feldspathic sandstone."

"The basal conglomerate is well consolidated and is grey
to green in colour according to the relative abundance of the

- constituent fragments. The arkose and sandy shale are as a rule

greyish white. Where these sediments are capped by Miocene lava
flows, by which they have beesn considerably indurated, the shales
are buff to brown, very markedly banded, and quite coherent.”

Along Joseph Creek north of Dunn Iake the formation is

not thick. The. following measured section is typical.

Section U-1-5TD on Joseph Creek at the bridge, 3 mile north of
Dunn Iake. v

Unit No. . Unit Thickness Total
' : .in feet  from base

Chu Chua Formation
-6 Siltstone with interbedded
sandstone and minor pebble

conglomerate; beds 2 to 6
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Unit No.

Unit Thickness

in feet

Total .
from base

inches thick and well-defined;
weathers orange to orange-
bréwn§ contains poorly pre-

served plant remains,

Fine pebble conglomerate like
unit 1; contact with lower

unit is undulatory.

Shale, very.fine grained and
finély Jaminated with carbona-
ceous laminations, bedding is
up tc 2 inches thick; shaié is
hard and fissile; light té
dark grey weathering orange
grey in large platy fragments;

1 foot to 2 feet above base of

unit are numerous well preserved

fossil leaves GSC loc. 7070.

Bouldér conglomerate with
pebbles, cobbles, and boulders
to 2 feet dismeter; éoafse
clasts maké up 45% to 55% qf
rock embedded in a yellowish
grey fine sandy matrix; clasts
are well-rounded but pooriy
sorted fragments of greenstone,
black chért, quartzite, granite,
and siltstone; rock is hard,
resistant, massive and weathers

orange~grey to greyish brown;

0.5

1

58

53

52.5
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Unit No. ~ Unit ' Thickness Total
’ - ~in feet from base

matrix becomes more abundant
near top of conglomerate, as
much as 75%; contact with

overlying shale is undulatory. - 24 38.5

2 Thinly and evenly bedded shale
with laminae % to 1/32 inch
-thickg mainly grey to dafk
grey interlaminated with 1es§
buff shale; thin carbonaceous
1amin§e are rare; brittle,
fissile, and recessive;
contains fragmentary plant

fossils. 0.5 1L.5

1 Fine pebble congldmerate,
mainly % inch or iess in
diametef clasts of quartsz,
feldspar, grey to dark
‘phyllite, and greenstone in a

~limonitic to kaolinitic
‘matrix; pale yellow to brange
or obhre—coidured, weathers
‘gfey to orange-greys mainly
massive with irreéular silty
bands; resembles weathered

granitic debris. o, 14
Base not exposed,

Although the contacts are not-well-exposed, in the

~ Jeseph Creek area the formation is overlain by Skull Hill voleanic

rocks and underlain by the Fennell Formation. WNo faulting is apparent.
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South of Chu Chua the formation, exposed mainly along
Newhykulston Creek, is chiefly shale andvsandstone with coal seams;
bonglomerate forms a‘fhick basal unit and several beds up to 10
feet thick higher in the-sectioﬁ. Exposure is poor with much slumping.

No section was measured by the writers but that of Uglow (1922, Pp.

_97—98)'adequately describes the formation at this lbcality. According‘

to Uglow, the thickness of the formation along Newhykulston Cresk

is much thicker than along Joseph Creek and could be as much as

2,500 feet,

Other outcrgps of the Chu Chua Formatioh are small and
contribute little to the undefstanding of the formation. North of
Chu Chua railway station the coarse, unsdrted, talus-like basal
conglomerate is exposed slong the railway. Along Fakin Creek near
ifs Junetion with Lemieux Creek, sandstone, shale, and conglomerate
outerop and probably underlie much of the drift-covered area along
the lower part of Lemieux Creek, Conglomerate, sandstone, and shale
with common plant remains forﬁ an unknown thickness in and near the

valley of Hemp Creek.

Structural Relations

‘ Internal structural relations. The Chu Chuas Formation is

essentially a conformeble sequence deposited in a valley ancestral
to the present North Thompson and Clearwater Rivers. Local unconfor-
mities may exist but evidently do not represent any extended breaks

in sedimentation. The sedimentary material, as much as 2,500 feet

' thick, was derived from the local pre~Tertiary rocks and rapidly

deposited under fluviatile and lacustrine conditions.

Externsl structural relstions. The relatioﬁ with the
underlying formations is evérywhére uncornformable, Apparently the
unit was deposited in a ﬁalley eréded out of the pre-Tertiary rocké;
The o?eflying Skull Hill Formatioﬁ is essentially conforﬁablé but,

well-exposed contacts are seen in few places. The Skull Hill
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Formation is probably not contemporanecus even in part as no clasts
of that lithology are found in the Chu Chua Formation. Although a

hiatus may separate the two formations no angular discordarice was

“noted,

Age
A wellQpreserved fossil flora and spores and pollen were
obtained from Joseph Creek and Newhykulston Creek; those from near

Hemp Creek were not useful. The fossil flora was identified by

Dr. F.M; Hueber, Division of Paleoboﬁany,'Smithsonian Institution,

Washington, D.C. and the microfossils were identified by Prof,

G.E. Rouse of the University of British Columbia.

Rousets identifications and comments on the age are as

follows:

GSC loc. 7069
Locality: Newhykulston Creek, B.C., elevation 2050 feet.
Identifications:

Ginkgo sp.

- Taxodium hiatipites Wodehouse

Pinus strobivnites Wodehouse

Polypodiisporites sp.

Deltoidospora diavhana Wilson and Webster

Alnus sp.
Myrica sp.

Carpinus sp.

Fagus granopollenites - Martin and Rouse

Osmundacidites primarius (Wolff) Couper

Lycopodium sp.

Verruscosisporites sp. -

Age: Tertiary,vlikely middle Eocene.
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GSC loc. 7070

Locality: Josepn Creek; North of Duﬁn Lake, by the bridge.
Ideﬁtifications: o
- Myrica sp.
Alnus sp.
Carpinus ép.
Anemia sp.

L Iriplanosporites sp.

Podocarpus sp.

Pinus sp.
Picea sp.
- Keteleeria sp.
Taxodium sp.

Age:‘ middle Eocene.

R o Two small collections of fossil plants were studied by

~~~~~ ;‘ ‘ Hﬁebér and his identificatiops and comments are as follows:

GSC loc. 7069 |

Locality: Newhykulston Creek B.C., elevation 2050 feeﬁ.

Identifications: :

Metasequoia occidentalis (Newberry) Chanéy
Ulmus sp.

“Age: No date can be given to this collecticn,

GSC loc. 7070

Locality: Joseph Creek, North of Dunn Lake, by the bridge.

Identifications:

Picae sp. seed

L | Metasequoia occidentalis (Newberry) Chaney

Sequoia affinis Lesquereux

Ulmus sp.

Corylus macquarrii (Forbes) Heer

Crataepus sp.
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Betula parvifolia Berry

Sassafras selwinii Dawson

" ? Comptonia sp.
Juglans sp.

Age: This florule is very probably of Focene age.

Uglow collected from the Joseph Creek localltv and from
Newhykulston Creek but at a stratlgranhlcally lower bed (1922 pP.

85-86). His collections were larger and included more genera than

“those of the writers. They were examined by Prof. D.W. Berry of
~ Johns Hopkins University and an age of middle or upper Eocene was

given to the'Newhykulston flora and of upper Focene to the Joseph

Creek flora.

The fossil evidence indicates unquestionably that the Chu
Chua Formétion is Eocene. The palynology report by Rouse indicates
a middle Eocene age is preferred, a common age for many early B

Tertiary formations in British Columbia.

Skull Hill Formation (Map-unit 22)

Name and Distribution

' The.name, Skull Hill Formation, was applied by Uglow (1922

)

pp. 86-88) to a "series of volcanic flows, minor amounts of flow

breccia, and a few sills ..,..,." along North Thompson Valley. The
writers have extended this name to include those rocks of similar
lithology and stratigfaphic position in the central part of the
map-area. The best exposures of the formation other than the tyoe
locallty are around Loon Lake, north from Bonaparte Lake to Iac des
Roches, and from Bridge Lake to Caﬁim Lake, Smaller isolated outcfops

suggest that only remnants remain of' a former widespread volcanic. sheet.

Lithology

2
The formation is more varﬁed llthologlcally than suggested

by Uglow (1922, D. 86) who descrloed the group as malnly veqlcular

© and amygdaloidal hornblende and augite andesite flows, His description

B
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is applicable to the exposures along North Thompson Valley but

elsewhere basaltic and dacitic flows and breccias are interlayered

with typical andesites. Grey, brown, reddish brown, dark grey and
lavender colours predominate but pink; buff, greyish green and
yellowish brown are also common. Coarse, unsorted breccis in beds

up to one or two hundred feet thick is common in the upper part of

‘the formatlon and is composed mainly of fragments of dark, glassy

basalt, brown to blue-black ve31cu13r and amygda101dal flne—gralnnd

basalt, flne—gralned, brick red scoriaceous basalt, and fine-grained

7

to light grey andesite. Flows up to 4O or 50 feet thick of similar

or 1dent1cal lithology are 1nterlayered with the breccias but in

most places are thinner and subordinate in Volume, they are in general

“thinner than the breccias. Amygdaloidal flows are common in which

the vesicles are completely or partly filled with chalcedony, zeolites

H

calcite, opal, and rarely a little malachite.

At least locally the basal part is different 1lithologically
from the bulk of the formation. Breccia and flows like those

described probably predominate but form thinner units. Interlayered

with these rocks are more siliceous flows, particularly a coarsely

porphyritic grey to mauve dacite with large, glassy, lath-shaped

+ plagioclase phenocrysts. ILight grey, finely granular to aphanitic,

siliceous, -finely flow-banded rocks are locally common. A fihe-
grained reddish brown to dark grey flow with dark green euhedral
phenocrysts of pyroxene and a grey plagioclase feldspar and hornblende
porphyry are characteristic rocks -of the type locality and elsewhere.
In places this basal part of the formation displays a variety of

bright coldurs, light yellowish grey, buff, mauve, bright green, reddish

brown, or orange as well as the predominant dark grey, brown, and

black, In places the formation resembles the more r?yolwtlc merblazj
formations of the interior of British bplumbla, such as the Cotsa

Take Group (Duffell, 1959, pp. 67-73), although no true rhyolites

were recognized in the Skull Hill Formation.
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is applicable to the exposureo along North Thowpson Valley but

elsewnere basaltic and dacitic flows and breccias are inte rlayered

with typical and681ues. Grey, brown, reddish brown, dark grey and

lavender colours predominate but pink?-buff, greyish green and.

- yellowish brown are also common. Coarse, unsorted breccia in beds

up to one or two hundred feet thick is common in the upper part of‘
the formation and is composed meinly of fragments of dark, glassy
basalt,-brown to blue-black vesicular and amygdaloidal fine-grained
basalt finé—gfained, brick red scoriaceous basalﬁ, and fine-grained

}

to light grey andesite. Flows up to 40 or 50 feet thick of similar

or identical lithology are interlayered with the breccias but in

most places are thinner and subordinate in volume; they are in general’
thinner than the breccias. Amygdaloidal flows are common in which
the vesicles are completely or partly filled with chalcedony, zeolites,

calcite, opal, and rarely a little malachite.

At least locally the basal part is different 1lithologically

from the bulk of the formation. Breccia and flows like those

-described probably predominate but form thinner units. Inteflayered

with these rocks are more siliceous flows, particularly a coarsely

porphyritic grey to mauve dacite with large, glassy, lath-shaped

plagioclase phenocrysts. Light grey, finely granular to aphanitic,

siliceous, finely flow-banded rocks are locally common. A fine-
grained reddish brown to dark grey flow with dark green euhedral
phenocrysts of pyroxene and a grey plagioclase feldépar and hornblende
porphyry are characteristic‘rocks-of the type locality and elsewhere.

In places this basal part of the formation displays a variety of

bright colours, light yellowish grey, buff, mauve, bright green, reddish.

brown, -or orange as well as the predominant dark grey, brown, and

black., In places the formation resembles the more rhyolitic Tertiary -

formations of the interior of British-Columbia, such as the Qotsa

Iake Group (Duffell, 1959,_pp.,67—73), although no true rhyolites

were recognized in the Skull Hill Formation.
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Around Loon lake black vesicular flows and flow brecéias,
massive grey to dark grey fine-grained basalt, reddish scoriaceous
breccias, and flowubaﬁded grey andesite make up the formation.. Liéht
coioufed flows, soﬁe with flow banding, outcrop here and thére,

particularly near the northeast end of the lake but are nowhere

extensive,

Thé rocks of this formation lying between Bridge Lake,
lac des Roches, and Bonaparte Lake are chiefly andesite and basalt
with some dacite, Bfeccia is common throughout and in several places
near the base of the formationvblocks of the underlying pre-Tertiary

rocks are included.

Andesite and basalt-bfeccia and flows, typical of the
upper part of the'formation, form the high hills north of Drewry
Lake, west of Bowers lake, and north of Deka Lake. These are mainly

breccia in thick beds dipping 5 to 10 degrees.

Structural Relations

Internal structural relations. No unconformities were

recognized within the formation. Possibly the more acidic volecanics

~represent a slightly older part that could be unconformably overlain

by the andesite and basaltic rocks but this is not proven. The
thickness varies depending on the underlying topography and the
amount of the formation stripped away; the maximum thickness is about

2,500 feet éouth of Canim.Lake and south of Loon Iake.

The formatién is only slightly deformed. Loon lake épparentlyf
lies along the northeast—trending axis of a broad anticline, the limbs
of whiéh dip at about 5 to 10 degrees but>the structure is poorly -
exposed, No othey folds involving this formation are known., Around
Bridgé lake the Skull Hill.Fofmation-dips gently; about 5 to 20 degrees,
but with no consistent direction. Thié is a result of closely spaced
faults ﬂhat have»produced disoriented fault blocks which seem to

have been oniy tilted. -
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External structural relations. The Skull Hill Formation

appears to rest cohformably on the Chu Chua Formation along North
Thompson River valley but the contact is poorly exposed. Elsewheré

in the area the formation rests unconformably:on all pre;Teftiary

rocksf The surface upon which the formation waé deposited was irregular

with local relief as much as 3,500 feet along North Thompson River

and several hundred feet in the central part.' Apparently valleys

such as North Thompson were deeply incised in the pre-Eocene éurface

‘indicating a pre-Eocene development of the major drainage systems.

The plateau lavas (map-unit 25)Aiﬁ places rest, with up to
20 degrees of angular discordancé directly on fhe Skull Hill
Formation. Nowhere in the area is the latter in contact ﬁith the
Deadman River Formation or any of the volcanic units younger than

the plateau lavas,

Age

The ‘Skull Hill Formation probably overlies middle Focene

Chu Chua Formation conformably and is overlain unconformably by

the late Miocene and/or Pliocene plateau lavas. It is probably

older than the late Miocene Deadman River Formation which is conformable

with the plateau lavas. The apparent conformity with the middle

Eocene sediments suggests that>the formation is at least partly Eocene.

A potassium-argon aée determination on biotite from a
dacite fiow on Rayfield River (51°23'N., 120°58'4.) gave a date of
40 + 5 million years (Wanless, et al., 1967, p. 28) suggesting an
upper Eocene age according to the Geological Society of London's

Phanefozoié time ‘scale, 196L. Age dates on lithologically similar

and possibly correlative volcanics in the'Kamloo?siLake~region'by

Mathews and Rouse (1961, p. 1079) also indicate an Eocene agse. The.

age of the formation is therefore probgbly Focene but presumably the

upper pért could extend into the Oligocene or Miocene.

e, |




History and Correlation of the Kamloops Group

The Tertiary rocké of the Kamloops areaAWere divided by
; Dawson (1895a, p. 173-4B) into six ﬁnits which he described as
y | follows: | | |
| | Mo. 6. Agglomerates, chiefly baséltic,,with some

B ‘ A ‘basaltic and trachytic flows; all rudely bedded ....... "

No. 5. Tranquille beds; tuffaceous sandstones and
shales, with some soft tuffaceous agglomerates, all more
- or less distinctly water-bedded; holding occasional

plant remains, ............

No. 4. Dolerite rocks, representing flows of molten

(1= 7 V1< AN

No. 3. Tuffaceous shaly beds, generally in thin layers,

holding obscure plant and fish remains ....... crea
™ » ~ No. 2. Dolerite like No. L ..veuen. ..

No. 1. Coldwater group; conglomerates composed of pre-

= v - Tertiary material, with some sandstones ........

‘_L;, Apparently Dawson felt that unit No. 3 was of local
'importance only and that Nos. 2 and 4 were actually a single unit.
On his accompanying map he shows the Coldwater Group as Oligocene
and the femainder as Miocene. The volcanic section consisted of
an Upper Voicanic Group and a Lower Volcanic Group separated by the
_ RS Tranquille Bedé. The boldwater Group was believed to antedate the
e | -Tertiary volcanic activity and possibly to bé separated from it by

an unconformity.

Kamloops Lake concurred with Dawson's use of Coldwater Group,. but
he introduced the name Kamloops Volcanic Group for the volcanic rocks

of the area and included the Tranquille Beds as the basal unit.

Drysdale (1914), in mapping the Thompson River Valley below A




- 86 —~

'~ The basaltic lavas and agglomerateS‘of Savona. Mbuntaiﬁ near. Kamloops -

Lake were included in the Kamloops Volcanic Group,'the same rocks
that Dawson had: included in his Upper Volcanic Group. Apparently
therefore, the Kamloops Volcanic Group is the equivalent of the

Upper Volcanic Group and Tranquiile Beds of Dawson.

Rose (l9lh), in the Savona map-area at the west end of

Kamloops lake, retained the Coldwater Group as already defined but

altered the name to Coldwater Series. The name Kamloops Series was

proposed "to include the Lower Volcanic group, the Tranquille Beds,
and the Upper Volcanic group of Dawson." This series was considered

to be conformable throughout.

Uglow (1922, pp. 72~106) mapped the North Thompson Valley
and introduced new names for two Tertiafy formations, the Chu Chua
Formation and the Skull Hill Formation. The Chu Chua Formation,
considered to be upper Eocene, was described as Ma series of sedimentary °
beds ranging in composition from conglomerate through arkosic sand-
stone and highly feldspathic arkose to sandy shale, and containing
coal seams.”™ Farlier, Dawson had correlated this unit with fhe
Coldwater Group, apparently because of its relation to the volcanics

which were thought to be younger (Dawson 1895a, pp. 228-9). The

- Skull Hill Formation was said to consist "of a series of volecanic

flows, minor amounts of flow breccia, ....". This formation was
provisionally assigned to the Miocene, Uglow recognized that the

faulting along North Thompson River was later than the Skull Hill

. Formation,

Walker (1931, p. 136) recognized the Skull Hill Formation
farther north along North Thompson Valley but he also recognized
younger lavas, the Mann Creek Formation, which were later than the

shearing that affects the Skull Hill Formation. He believed that

these lavas were much younger than the Skull Hill Formation although

he still referred to themias Tertiary.
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When Cockfield remapped the area around Kamléops Lake,

(Cockfield, 1948) he proposed the name Kamloops Group, "to include

‘most of the recognizabie Tertiary rocks within the map-area, inéluding ‘

both the Coldwater and Tranquille beds as well as large accumilations
of volcanic rocks". The Coldwater Beds consist of sandstone; shale -

and conglomerate, with seams of coal and underlie volcanic rocks of

‘the group unconformably. Cockfield ceoncluded that the age of the

Coldwater Beds was Oligocene or Lower Miocene, based on paleobotanical
evidence obtained south of the Kamloops area, Furthermore, he
questioned that the Coldwater and Tranquille Beds were of distinct

ages and included the Coldwater Beds in the Kamloops Group. The

Tranquille Beds were described as "sandstone, shale, and conglomerate,

with tuff beds and, locally, thin seams of lignite". The age of
these beds was thought to be Oligocene or loﬁer Miocene, the same

age as suggested for the Coldwater Beds. Unlike the Coldwater Beds,
the Tranquille Beds were believed to be conformable with the overlying
and underlying volcanic rocks. bThe Kémloops voleanic rocks are
described as basalt, basalt breccia,r%wolite trachyte and andesite
with a great range of colour and texture. Cockfield did not attempt

a subdivision of the éolcanic roéks because he felt that the Tranquille
Beds do not represent a single horizon. Apparently Cockfield inter-
preted the group as having the Coldwater Beds at the base antedating
thé volecanic activity, with the volcanic rocks overlying the

Coldwater Béds; possibly unconformably, and the Tranguille Beds as
being one or more horizons locally interbeddsd with the volcanies.

He aséumed that the group covered such a shdrt‘time span tﬁat the
flora of the Coldwater aéd Tranquilie Beds indiéated no appreciable

time difference.

Mathews and Rouse'receﬂfly have studied the Tertiary rocks
of central British Columbia relating potassium - argon dates to
ﬁaleOntoiogical evidence -and have contributed greatly to thé
clarification of the Tértiary stratigraphy. A diabase flow or sill
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associated with the Tranquille Beds was dated as 49 million years
and a trachyte flow on Savona Mountain was 45 million T Jears (Mathews

and Rouse, 1961). These dates indicate middle Eocene.

Mathews and Rouse (1963) pointed out also that the piateau
lavas of central British Columbia '"can be distinguished from the

Middle Eocene succession on structural, lithologic, geomorphic, and

paleobotanlcal groundﬁ" A sedimentary.section below the plateau

Javas contains f0531l leaves and plant microfossils 1ndlcat1ng a late
Miocene age. Potassium - argon dates on ash 1ayers within the plateau

lavas or on material from the underlylng sediments were 12, 13 and

10 + 2 million years. Mathews and Rouse considered these dates

indicative of lowermost Pliocene according to Kulpts time scale'(l961).

In mapping Bonapérte River map-area, the writers concurred
with the separation of plateau lavas from ealier lavas. On the
preliminary map of the area (Campbell and Tipper, 1966) the plateau
lavas and the sediments beneath them were mapped separately from the
Kamloops Group which in this érea wa.s considefed to consist of two

formations, Chu Chua and Skull Hill 6 of Eocene age.

The name Kamloops Group should be retained to include
the pre-léte Miocene volcanics and sediments of the Kamloops region.
The name Kamloops Volcanic Group of Drysdale and Kamloops Series of
Rose referred, gpparently,_to'the supposed pre-late Miocene volcanics
and Tranquille Beds near Xamloops Iake and on Savona Mountain,

subsequently proven by Mathews and Rouse to be Middle Eocene, Dawsont's

- Tertiary units apparently referred to the pre-late Miocene volcanic

and sedlmentary rocks as he included the rocks of Savona Mountain in

‘his youngest units, the Upner Volcanic Group Admittedly Dawson

1ncluded the flat—lylng late Mlocene plateau lavas north of Kamloops
Valley.with'his Upper Volcanic Group, presumably because he did not
recognize the two distinct groups, the late Tertiary sequence and the

Eocene rocks. Similarly Cockfield inadvertently included some of the
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WJJ. ' : plateau lavas and'Miocene sediments in the Kamloops Group, although
most of ‘the rocks he was considering for the group would be prée-late

Miocene,

m% : : The formatiéns of the Kaﬁloops Group are not completely
'“; understood. According to Cockfield's defihition in the Kamloops
Lake area, the Tranquille Beds, the Coldwater Beds, and the Kamloops
volcanic rocks comprise the Kamloops Group but a definition of each
formation and its relation to other units requires further study.

- The writers did not study the group and its formations in thé type

localities.

In Bonaparte River map-area the Kamloops Group is divisible
into two units, the widespread Skull Hill Formation and the 1ocally
important Chu Chua Formation along North Thompson and Clearwater
i Rivers. The Skull Hill Formstion may be further divisible locall;
mj | if the more acidic volcanic rocks can be shown t1 be a distinect unit,
Dawson correlated the Chu Chua Fofmation with the Coldwater Beds and
as the former is known to be Middle Eocene it corresponds with the
age of thebKamlooﬁs Group. ILithologically the Chu Chua Formation
and the Coldwatér Beds are not identical but thin lithologies are
-;; ‘ so varied that they are in part similar. One characteristic common to
- ) .both is that they pre-date the volcanics and do not have Tertiary volcanic

| clasts in their sediments. As the Skull Hill Formation is lithologically
~§ ' . similar to the volcanics of the-Kamlobps Group in the type locality
| it may be included with confidence in that group, The Skull Hill
w} v _' - Formatioh,'howéver,-appears tc be comformable with the Chu Chua
- ‘ Formation whereas the volcanics of the Kamloops Group are thought to
be unconformablé.on'the Coldwater Beds.. This conformable relation
of the Skull Hill Formation may be more apparent than real as the

exposure of the contact is limited.

A proposed stratigraphic correlation of Tertiary formations

N - and rock units of Bonaparte River and Kamloops areas is incorporated
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e in Table IT. The information for the Kamloops-area is an interpreta-
tion based on the work of CoCkfield (1948) and of Mathews and Rouée

(1961, 1963).

Oligocene Volcanic and Sedimentary Rocks along Fraser River (Map-unit 23)

Distribution

A groupAof yolcanic and sedimentary rocks west of Fraser
o . River near the southwest corner of the map-area was referred to bj

| | Trettin (1951) pp.  70-71) as the Ward Cresk Assemblage. in Bonaparte
Rivér map4érea, the unit is poorly exposed and the information on

the group is derived largely from exposures in the adjoining'Tassko

lakes map-ares.

Liihologz

- ' - The sequence comprises felsite, dacite, rhyolite, andesite,
| basalt, and related thick beds of breccia and tuff. Interlayered
with volcanics locally and forming a thick basal section are
conglomerate, greywacke, soft clay, and lignite. The rocks are
colourful, commonly bright red, green, yellow, orange, black, brown,
and purple, although in Bonaparte River area they are mainly red.

It is mainly a volcanic group that accumulated under non-marine

 conditions. -

' Structufal Relations

The thickness of the group is unknown but probabiy is ﬁore
than 2,000 feet, The fault relation with the older rocks precludes
L : » any interpretation of the stratigraphic relation with the older rocks,
* In Taseko:Lakes area and in Ashcroft érea (Trettin, 1961) plateau
lavas are younger than the faults that disrupt map-unit 23. Trettin
has inﬂérpreted this belt of rocks as a graben in the Fraser River-

fault zone (1961, p. 71).

Age and Correlation

~About seven miles north-northwest of the southwest corner
of Bonaparte River map-area, soft, carbonaceous sediments yielded

| spores and pollen that were studied by Prof. G.E. Rouse, University -

of British Columbis. His identifications and comments are as follows:
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GSC loc. 7340

On the first creek north of Watson Bar Creek, west
side of Fraser River, Taseko Lakes area, B. C

Age:
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River areas,

Pinus (contorta-latifolia type)

Tertiary

GSC loc., 7330
On first creek north of Watson Rar Creek, west side
of Fraser River 6 Taseko Lakes area, B.C. Same
stratigraphic p051tlon as 7340,

beds

Carya sp.
Engelhardtia sp.
- Myrica sp.
Ulmus sp.
_“g;ans 5D,

- Cedrus verialata Martin and Rouse
Taxodlum hiatipites VWodehouse

Osmundacidites primariuvm (Wolff) Couper

Glyptostrobus sp.

Farly Oligocene

This group may be partly correlative with the youngest

of:the Kamloops Group but this is speculative. It is correlative

with rocks in Quesnel area (Tipper, 1959, units 5 and 6).
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Miocene - Pliocene Sediménts and Volcanics (Map-units 2. and 25)

Nearly half of the Bonaparte River map-area is underlain

by.MiocenééPliocene, essentially flat-lying, sedimentary and volcénic
rocks, particulafiy in the area of low relief in the central and
western parts. The rocksAare‘divisiblé into two mappable units, the
Deédxﬁan River Formation (map-unit 24) a local sedimeﬁtary section
occurring at the base, and mép-unit 25, 8 widespread sheet of

plateag lavas.

'Deadman River Formation (Mo p-unit 24)

Distribution

- The Deadman River Formaticn is typically developed in good

eXposures along the upper pérts of Deadman River valley. The type

section is exposed on the esast side of Skookum Iake. Elsewhere in

‘the area sections correlative with this formation are included in

this map-unit but are not identical 1ithologi¢ally. Such areas are
southeast of Clinton, southwest of Loon Iake, and south of Chasm
Provincial Park; Where plateau'lavas, map~unit 25; rest-directly on
older groups and formations, thin zones of breccias or conglomerates
were 6ften noted. These might be'considefed part of Deadman River

Formation but as they are thin and of little consequence, they are

‘not mapped separately.

,;gtholqu'

Typically the Deadmaﬁ River'Formation is a buff to yellowish
brown weathering section of tuff,ibreccia, diatomité, diatomaceous
siltstone, pebbly arenites and conglomerate. The rocks are lacustrine
mainly and are soft, poorly consolidated sediments.‘ Two sections

were measured and are as follows:

"Section 1-2TD-1964 measured'on the east side of Deadman River

valley at the north end of Skookum lake.

Unit Unit ~ Thickness Total
No. : ~in feet from base

. Basalt of map-unit 25

30 Covered interval 510 1,22-1,27




Unit

Unit , A Thickness
in feet

Total
from base

29

28

27

© 26

Sandy and pebbly areniﬁe,
conglomeratic in places;
matrix only about 25 pef

cent in places; lenticular

" beds, near top tuff thinly.

bedded, compact, bedding z to

e

2 inches, wavy, irregular;
weathers yellowish buff to
grey; siliceous; rocks are

baked near top, hard and

~brittle; fesistant. 8

Covered interval, sandy

talus. ‘ L6

Silty, gritty tuffaceous
arenite; angular fragments
of clear or milky quartz
in a greyish yellow

éilty arenaceous matrix;

some feldspar fragments;

rock 1is slightly ferruginous

and slightly porous, poorly

sorted. ‘ 3

'Slightly recessive, poorly

-exposed sandy siltstone;

buff-coloured., 12

Coarse tuff, ferruginous,
resistant some fine wavy

interbeds of siltstone. .3

417

409

363

360

348
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Unit
No..

Unit
in feet

Thickness

Total
from base

. o 2

L.

22

o o2

‘Arenite similar to unit
27 but slightly recessive;
about 10 to 50 per cent

of rock in places composed

- of pebbles up to % inch

diameter of quartz, chert
and rarely basalt; rock is

porous, 14

Slightly recessive
tuffaceous arenite with %
inch pebbles scattered
throughout; many.lenses of

pebbly sand and pebbly

‘conglomerates or brecciaj

beds 2-4 feet thick; some

ferruginous beds, 35

Pebbly tuffaceous siltstone,

pebbles up to 25 per cent of
rock, sand size grains 20 per
cent, remainder is silt size

or finer; poorly indurated;

ferruginous in part, porous;

limonite gives rock speckled
appearance; rock is mainly
buff-coloured; rock is very

slightly calcareous; 19

Covered interval; fine silt

talus, '? . : 18

345

331

296

277
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Unit
-No.

Unit . Thickness .

in feet

Total
from base

20.

19

" 18

16

15

Buff-coloured tuff and
sandy siltstone, resistant;

slightly wavy bedding. 14

Poorlj sorted sandy to
congloﬁeratic rocks or
brececia; lenticular beds

of tuff and éebbie conglo-
merate; beds 2 to 4 feet
thick; in places poorly
developed crossﬁedding |
poroﬁs slightly ferruginous;
weathers yellowish buff to

slightly brownish yellow. 22

Covered interval; probably .

siltstone, and tuff. 11

Poorly sorted conglomerate
with pebbles to.i inch diam-
eter making up 50 per cent of
volume set in a tuffaceous

matrix; slightly ferrugindus. L

Mainly a covered interval but
probébly is a siltstone or

tuff. ' .8

~ Pebbly tuff; resistant;

ferruginous, - _ 1

Covered interval; probably a

siltstone, . S 16

259

245

223

212

208

200

199
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Unit-
No...

Unit ’ Thickness
. _..in feet

Total
from base

13

12

11

10

- Tuffaceous siltstone,

weathers greenish yellow, A

Ferrﬁginous coarse sandy tﬁff;
speckled with limonite through-
out; very resistant and

weathers dark brown, 0.5

Impure tuff, coarse-grained

éandyvparticles”withvpebbles
to % inch diameter'écattered
thréughout; in places sandy
2-inch thick lenses to six
inches long; a few ferruginous
nodular beds 1 inch to 3 inchés
thick; indistinct bedding in
general; rock is soft and

friablg, powdery, siliceous. 9

Pebbly tuff, ferruginous,
poorly sorted, resistant; beds
2 to 4 inches thick, wavy,

rare basalt fragment. 2.5

Impure diatomite, sandy. - 6

APoorly sorted sandstone to

fine pebble conglomerate;

very little matrix. ‘ 0.5

Diatomite, clay-rich but

with sand grains scattered

throughout; weathers grey~.

brown to buff;

6.5

183

179

178.5

169.5

167

161

160.5




L - : Unit Unit Thickness . Total
: No. ' o in feet from base
;;j_ 6 = Fine pebble conglomerate,

sand size to %—inch diame
.. eter; angular to well~
[ : : rounded, poorly sorted, . S

little matrix; friable. 1.5 154

5 Poofly sorted siltstbne and
tuff with large irregular
maéses to 4 orv5 inches of

S —— grey, ash-like material;

rock is porous, resistant;

weathers yellow brown. 9.5 152.5

L Covered interval. 72 143

. | 3 Light yellowish buff diatoma-

ceous siltstone; fine-

grained, indistinct bedding;

wgathers light yellowish
brown; slightly porous; few
sand grains scatteped through-
6ut and a few large 3- to /-

inch fragments of basalt. 16 71
2 . " Covered interval. » | : . 50+ 55
. B 1 | Bufflsandy siltstone. - ‘ 5 5
;f ' ' | Base not exposed.

Section 2-2TD-196) measured on the east side of Deadmsn River
valley east of Snohoosh Iake north of Sherwood Creek.

. Unit Unit Thickness Total
1 : No. ' : in feet from base

18 Covered intervsl, 24 367




od

- 98 -

Unit

No.

Unit Thickness
in. feet

Total
from base

17

16

15

14

13

12

1l

Sandy and pebbly tuff;

sand ahd pebbles make up

- about 30 per cent of

rock; porous and vuggy

in places, o 5

Mainly covered; coarse,

pebbly talus. ‘ 25

Coarse,‘pebbly tﬁff,
resistant; L5 per cent
pebbles, slightly iron-

stained. -5

Covered interval; talus is

pebbly. 33

Pébbly tuff with poorly
indurated lenses of gritty
sand and:conglomerate;
rounded. and disc-shaped 1-
inch diameter reddish iron-
stone concretions occur here
and tbére; beds are-2 to 4
feet thick: some beds are

ferruginous and resistant. 66

- Covered interval, psbbly

talus. 1&

Coarse, pebbly tuff, grey-

‘westhering and iron stained;

irregular bedding; porous..A -3

343

338

313

308

275

209

195
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Unit
No.

Unit : Thickness
: in feet

Total
from base

10

Covered interval ' 1L

Fine-grained to sandy
tﬁffaceous siltstone;
grey to light yellowish
buff coloured; less than
5 per cent pebbles here
and there; bedding is 2
inches thick or are in
ma.ssive beds; weathers
lightvgrey; resistant

slight iron staining. 13

Mainly covered intervalj;

pebbly talus, 18

Pebbly tuff weathering
light yellowish buff; 1%

inch concretions at base. 2

Poorly sorted pebbly and

_sandy tuff with angular

fragments; coarse fragments

-make up 25 per cent of rock. 6.5

Light grey porous clay or silt;

slightly vuggy. 2.5

White, fine-grained diatomite;

-~ very uniform. , p

-

Covered interval - : 35

192

178

165

147

145

138.5

136

131
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Unit ‘ Unit Thickness Total
No. : in feet from base
2 Diatomite, white, fine- -

.grained, uniform, in
beds + inch to 6 feet;
nqn—calcareo‘usj weathers
‘light grey to bright

orange. _ : 9 ' 96
1 Covered interval : 87 .87
Base not exposed.

The rocks are more diatomaceous and finer grained neaf
base of.the section, but this part, being soft and receésive, is
not wéll represented in the sections messured. Howeve;, two
roadcuts exposed soft, diatomaceous silt and diatomite, obviously
of lacustrine origin, within about 50 feet of the base of the section
but not near the sections meaéured., Fossil leaves were collected

from these silty beds and presumably date the basal beds.

Four small areas around Clinton contain poorly exposed

rocks that are included in the Deadman River Formation because of

_general lithologic similarity and apparent position below the

plateau basalts. For about one mile south of Clinton are gravels

and sands with some diatomsceous silts exposed in cuts along logging

i

_ réads.: About 7 mile east of Clinton is coarse, poorly sorted, poorly

consolidated, and crudely bedded gravel. Approximately one mile
southwest of fhe west end of Loon Lake soft Tertiary sands and silts
are exposed along and south of Loon Creek. At the junction of Chasm
Cfeek\and Bonaparte -River a fan—liké deposit of buff-coloured, bedded
bfeccia more than 300 feeé’thick élopes to the south. Clay and breccia

are interbedded at the tdp, whereas to the east grit, breccia,

conglomerate and sandstone overlie rocks of the Cache Creck Group

and Skull Hill Formation. The fragments of the coarse clastic rocks’
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are derived from the underlying rocks, mostly presumably contemporaneous
basalts, but near the base the grits and sandstones are arkosic

suggesting a nearby granitic source..

Structural Relations

The Deadman River Formation is essentially flat~Lying':
and>undeformed. Any dip to the sediments can be éttributed to
‘original dips, sluﬁping or differential compaction from the weight
of the overlyiﬁg plateau lavas. The formatiog rests unconfbrmably
on all older rocks and is overiaih conformably by the plateau lavas
omeap-unit 25. The upper contact is sharb or gradational over a

small thickness of volecanic breccias and tuffs.

The thickness of thé formation is Variable. In places
it is as much as 500 feet thick but may thin to a few inches. The
variation in thickness results from deposition on an irregular
surface; the thickest deposits formed in valléys cut into the older

surface which apparently had local relief of 500 feet or more in the

“ares around Deadman River.

Age and Correlstion

Two collections of fossil flora were obtained and were

identified by Dr. F.M. Husber of the Division of Palechotany,

’Smithsonian Institution, Washington, D.C. Samples of spores and

pollen were obtained from the same localities and were exsmined by

‘Prof. G.E. Rouse, Derartment of Biology and Botany, University of

British Colunbia, Vancouver, British Columbia.

GSC loec. 7067
Deadman River valley, south of Snohoosh Lake

Melosira granulata (Fhrenberg) Ralfs

Metasequoia occidentalis (Newberry) Chaney
- Sagitarria sp.

‘Quercus columbians Channey

’

Quercus hannibali Knowlton

Quercus dayana Knowlton -
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Fagus sp.

Liquidambar pachyphyllum Knovlton

GSC loc. 7068 - T
‘ Deadman River valley, near Deadman Lake in road cut.

Melosirs granulata (Ehrenberg) Ralfs

Ligquidambar pachyphyllum Knowlton

Acer bendirei Lesquereux

Betula sp.

Ulmus sp.

" Quercus dayana Knowlton

Regaading these'two collections, Hueber comments:

"This florule is clearly of middlé to late Miocene age.”

Spores and pollen from the same two localities were

repdried on by Rouse,

GSC loc., 7067

Deadman River ares, B.C., south of Snohoosh Lake, on road.

Tdentifications:
ANGIOSPERIS:
Ulmus sp. (heavy rugulae)
Juglans sp.
Salix sp. (weak reticules)
cf. Quercus sp.
: CO&IFERS:

Picea sp.

Pinus spp. - strobus-type
- contorta~type

- Tsuga spp. - heterophylla-type
: canadensis~type

Taxodiacese - cf. Taxodium

cf. Cedrus sp.

Larix or Psendotsuga so.

Age: Mlocene probably late Miocene, same age s late Tertiary .
sedlments of the Chllcotln plateau (Natheus ano Rouse,

1963) ) ,
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- GSC loc. 7068

Deadman River area, B.C., near Deadman Lake; on road,
Identifications:
ANGIOSPERMS:
Corylus sp.
~ Salix 2 spp.
.Betula sp.

Juglans sp.
CONIFERS:

Picea sp.
Ables sp.
Pinus spp.

$§Eg§ sp. - heterophylla-type

Cupressaceae - ¢f, Chamaecypoaris

cf. Juniperus

cf, Taxodium sp.
cf. Cedrus sp.

Age range: ‘Miocene - Pliocene

Probable age: late Miocene; correlative with GSC 7067, and with

sediments from Chilcotin plateau.

The age of the Deadman River Formation is probably late

Miocene. iThe formation is not thick and the span of time it represents

is probably not great. As these collections are from near the base
of the formstion the upper part may extend into the Pliocene, but this

is not considered likely by the writers.

The formation is correlative in whole or in part with late

Miocene sédiments of the interior of British Columbia. In the

‘Taseko lakes map-area the "middle or upper Miocene" sediments near

Hanceville (Tipper, 1963, map-unit 16) are similar lithologically
and contain a similar flora. In Anéhim Lake map-area the sedimentary
rocks of the "Oligocene (?), Miocene and (?) later" map-unit 7 and
the sedimentary rocks of map-unit 6 (Tiﬁper, 1957) are now known to

contain flora of the same age as that of the Deadman River Formation.
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In the Qqesnel map-area (Tipper, 1959), the sedimentary’rocks.of |
the "Miocene and (?) Plioccene® map—unit 7 are correlative with
the'Deadman Biver Formation.' The "Miocene (?)" sediments (map~
unit l?) of the Prince Gzorge aréa are.correlative in part (Tipper,

1961). late Tertiary sediments are known in the Nicola map-area to

‘the south (Cockfield, 1948) and later work by Mathews and Rouse has

shown that these are late Miocene and hence correlative with the

Deadman River Fomation.

Plateau lava (Map-unit 25)

Distribution

Plateau lavas are widely distributed in the topographiéally
subdﬁed'areas of the central and western parts of the map~area; To
the east detached areas of the map-unit are the result of erosion or
of flows being poured out in éeparated areas, The lavas were extruded
onto an irregular surface which in the west was at an elevation of
3,000 to 3,500 feét and rose to elevations of 5,700 feet in the
southeast qda£ter. The lavas spread cver the low areas in the west
and buiit up to elevétions of nearly L,500 féet; in the southeast

quarter, elevations over 5,900 feet were reached, The latter area

had a rclling upland surface of pre-plateau lava that was not deeply

dissected. In contrast the northeast part was deeply incised prior

to ouﬁpouring of the plateau lava and the valley bottoms were at

elevations as low as 1,500 feet. In this area the lavas were confined

to the valleys, particularly in those of Mahood Lske, Clearwater

River, and Mann Creek and the tops of the hills and mountains were

never covered, Although later dissection has occurred, the isolated

areas in the eastern part mainly represent individual extrusicn

centres of plateau lavas which did not coalesce into a single sheet,
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Lithology

Clivine basalt is by far the most abundant rock typé.

Pyroxene andesites are present but uncommon, Siliceous volecanic

‘rocks such as trachyte or dacite have not been found in this forma=-

tion in the wmap=~area,

Most of the rocks are dark grey, grey, greenish grey,
blue-black, brownish grey and light grey. They weather a rust

brown, dark brownish black, or dark grey.

Although generally similar in composition certain

'dhafacteristics'of the flows are varied. Most flows are thin,

gbout 5 ﬁé 50 feet thick; thicker‘flows may be a result of ponding
of thé Java in tOpographic depressions., The length and breadth of
individual flo#s is also dependent on local topograpﬁy as well as
tﬁe Viscoéity éf the lava, The flow along Mann Creek, for example,
is believed to have been at least tweﬁty miies iong. Eisewhere

exposures on cliff faces are not sufficient for determining the

- length of most individual flows,

Slightly vesicular to scoriaceous lavas are common,

pérticulafly in the upper parts of flows; amygdaloidal flows are

‘rare, Massive fine-grained flows are encountered but even these are

usually slightly visicular at thelr margins. The flows are commonly

‘Separated by a thin layer of flow breccia bub in genersl fragmental
- deposits are of minor importance, Columms vary from short and crudely

- developed to well-defined and twenty or thirty feet long. Pillow

lavas wers not noted,

The lavas are generally fine~grained but scme are medium~

" grained feldspar porphyries, Small crystals of olivine up to 2 mm

across are visible in many hand specimens, Coarse-grained porphyries

are not characteristic,
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_The”olivine basalt along Clearwater River and/Hahn Creek
is similar throughout in minefalogy. Typically it has an inter-
granular texture with anhedral ﬂo evhedral olivine in a matrix of
labradorite laths with intefstitial augite or.piogeonite and magnetite,

In a few flows the olivine phenocrysts have rims of iddingsite and

" the smaller grains are completely altered, Clinopyroxene is rare as

phenocrysts but where present; 1s more abundant than olivine,
Several flows, particularly near the top of the section, have
abundant plagioclase feldspar laths and anhedral'oliving grains set
in a fine matrix of plagioclase, clinopyroxene and magnetite, These

light grey flows are distinctive in that they are the lightest

coloured rock in the group.

Four olivine gabbro plugs genetically related to and
believe 1o be vents for some of the plateau lavas have been included
with them and designated as map-unit 25a, These plugs were studied
by R,B. Farquharson (1965) while working with the writers and
subsequently at university where they were the subject of his Master
of Science thesis, the abstract of which is as follows:

¥Four olivine gabbro plugs crop out on the basaltic plateau
in the south Cariboo region of British Columbia, The plugs fom
elliptical knobs of unaltered gabbro which stand 100 to 200 feet
above the plateau surface, They are 300 to 600 feet in greatest
diameter, as seen in plan view, Two plugs, Mt. Begbie and Forestry

Hill, are described in detail in this thesis."

Alignment of tabular feldspar grains resulting from the

upward flow of magma, has produced a foliation in both lit, Begbie

and Forestry Hill plugs. Foliation dips toward the centre at
moderate to steep angles in both plugs, Small, scattered lenses

of leucogabbro and picritic gabbro lie approximately in the plane
of foliation., Marginal foliation is assumed to be roughly parallel

to the walls of the plug, Foliation trends indicate that both plugs

are funnel-shaped, increasing in diameter toward the surface,"

"The essential minerals of the plugs are olivine, calcic-
avgite and plagioclase. They are strongly zoned indicating a
disequilibrium enviromnent c¢f criystellization. From 2 consideration
of minerslogical and chemical characteristics it is concluded that
theyoriginal magma was an 21kali basalt magma., Differentiation ty
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fractional crystallization produced small volumes of marginal
dolerite and pegmatitic gabbro in the outer portions of Mt, Begbie .
plug, The trend of differentiation leads to iron-enrichment in

- the marginal dolerite,and then to alkali-enrichment in the pegmatitic

gabbro, !

"The four plugs occupy former volcanic vents which, in late

'Tertiary time, fed lava to the surrounding plateau. The exposed

portions of the plugs crystallized possibly within 50 to 150 feet
of the surface. General geological relationship, petrological

 similarity, and the close comparison of fused whole-rock powders

suggest a definite kinship of the plugs to the surrounding basaltic

lava,®

Structural Relations

ternally the plateau lavas abpeér to be a structurally
con?ormable map—unit. Local channelling énd grosion may have
occurred but do not represent a prolonged erosional period or
suggest any widespfead tectonic event. These rocks overlie the
Deadman River Formation confomably and whgre that formation is
absent, rest with angular discordance on the older rocks, WNo younger

formation is known to overlie the plateau lavas except glacial

deposits and alluvium and, locally, Pliocene to Recent volcanic rocks,

Between the laying down of the joungest plateau lavas and
glacialimaterial a period of erosion occurred, Broad valieys such
as those of Horse Lzke and Green Lake reflect a more méture.erosion
than<the glaciél erosion, The dissection of the area south of

Bonaparte Lake producing the relatively rounded hills and broad

valleys with gentle slopes similarly suggests a mature stage in a

regional erosicnal cycle that antedates the Pleistocene glacial

erosion, During the Pliocene, therefore, an unknown proportion of

. plateau lavas may have been dissected and siripped away. The margins

of the plateau lavas have sharply incised valleys such as that along

Chasm Creek northeast of Clinton but these are obviocusly a result of
youthful stream erosion related to the meltwater chammelling of the

Pleistocene deglaciation,
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‘The plateau lavas do not sppear to have been tilted since
“their deposition., In Taseko Lakes map-area the western margin of

the plateau lava field has been up-warped, presumably during the

“rise of the Coast Mountains (Tipper, 1983). Along the eastern

margin in Bonaparte River map-area no evidence exists of a similar

up~warping., A vertical rise of the whole area is a possibility, -

" The increasing_elevation of the upper surface of the plateau lavas

from west to east reflects only a higher elevation of original

deposition in the east rather than later up~warping as the attitude

of the flows throughout the map-area remains essentially horizontal

L
Origin

The plateau lavas represent a post-orogenic outpouring of
basic lava in an extremely fluid state which allowed lateral spreading

wherever possible and formation of thin sheets of fairly wnifom

thickness, No central cone was built but rather many centres were

developed which may have been short-lived and may have been obscured
by outpourings from adjacent centres. Basalt dykes are not ccmmon

within the lavas nor dyke swarms in the older rocks,

The plugs at Mount Begbie and Lone Bubte offer the simplest

-explanation. These as well as several other funnel- or cylinder-

shaped plugs scattered around the map-area represent small centres

of extrusion probably situated along some of the many normal faults
that cut the pre-iliocene rocks. If these were short-lived and the
lava was exceptionally fluid no topogrsphic festure would be built

to mark the site of eruption. The plugs mentioned above are

i

recognized only because the core of the eruptive centre is resistan

and the. surrounding lavas have been stripped away,




The lavas along Mann Creek, along Clearwater River, and

the main mass in the west half of the area aré probably all part of
the same eruptive episode although they formed in separate areas.

- They are simiiar or identical in iithology, structuré, stfaﬁigraphic
relations and form, Their distribution is thought to be accopnted for..
by (2) topography that controlled the shape of the basin of accuﬁulatioh
4in the eastern part, (b) the fact that the‘eastern partArepresenﬁs the |

eastern extremity of the extensive lava outpouring of central British

Columbia, ana (c) ercsion that.may hévé stripped away any direct
cpnhection between the areas. Thé small areas along Canim and lMahood
Lakes and along North Thompson River may well be remnants of ribbons
of lavas that Qccupied these valleys and were linked directly to the

plateau lavas west of Canim Lake,

Age and Correlation

No fossils were found within the plateau lavas, The unit
conformably overlies the Deadman River Formation of late Miocene age
- and the upper surface has been glaciated; none of it appears to be

) interglacial, The age is possibly as old as late Miocene and as

young as Pliocene,

Undeformed platesu lavas of this generzl age are widespread

in central British Columbia, Much of Taseke Lakes, Quesnel, and

\Aﬁahim Lakes ﬁapnarea (Tipper, 1963, 1959, 1957) are underlain by
the direct eﬁtension of this map-unit. It is also correlative in
part with the younger‘flows of the Kariloops Group as mapped in the
" | - Nicola (Cockfield, 19L8) and‘Ashcrofﬁ (Duffell and HcTaggart, 1952)
véreés. rOther basaltic lavas are known throughout'British CQlﬁmbia
but whether thése are the same age, slightly older, or slightly

L ‘ '  younger has not been determined.
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Pliocene or Pleistocene Volcanic Deposits (Map-unit 26)

Map-unit 26'is nade up of‘crudely bedded basaltic sénd
and breccia with scme flows (map-unit_Zéa) and iwo extinct volcanoes
consisting of basaltic cinder and flows (map-unit 26b), Map-unit
26@ lies along the eastern boundary about 9 miles north of Clearwafer”
Station and the two volcanoés stfaddle the northern boundary near the

northeastern corner of the map-area. Valuable suggestions regarding

interpretation of these volcanic accumulations was provided by

J«.Gs Souther of the Geological Survey of Canada,

Map-unit 26a

Crudely stratified rocks, perhaps best described as

basaltic rubble depeosits, characterize map-unit 26a. The deposits

lie on the western slopes of Trophy Mountain (Egg Adans Lake map-area
to the east, Campbell, 1963b) and are well exposed in three deep,
sharp canyons cut by small tfibutaries to Clearwéter River, The
exposures in these eanyons were described by Walker (1931, pp. 1374~

138A) who did not differentiate the bedded deposits from the flat-

lying lavas (map-unit 25) beneath,

At roughly L, 500 feet above sea level an abrupt shouvlder
separates the steep walls of Clearwater River ﬁalley froem gentle
slopes that rise to the éummit ridges of Trophy Hountain to the east.
Flat=lying thin basaltic flows lie on the upper, gentler slope and
éutcrop at the break in slope, A cinder cone stands 300 feet above
the uppe; gentle slopes, Its basec is at an elevation of 4,900 feet

which is sbove the highest observed exposures of the flows, thus the

cone may or may not rest directly on the flows, The rubble deposits

outerop on the steep slope and d¢an be traced downward through-a

verticél distance of about 2,000 feet from the bottom of the upper
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flows to the surface of the.flat-lying flows (map-unit 25) near

the valley bottom which the rubble deposits overlie with angular

discordance. The deposits apparently mantle the.valley wall and

attain no greatvthickness.‘ The strata display initial dips to the

west, or dowmslope of 20 degrees or mors.

Characteristic of the rubble depesits are thick, crudely
bedded basaltic conglomerate and breccia in which fragments of
vesicular basalt up te 18 inches'acroSs, but probably averaging
less then 8 inches, are enclosed in sandy basaltic méterial. In
some places tﬁe'fragments arebrounded, in others they are angular,
In a few localities delicately laminated basaltic vitric tuff is
éxposed.’ Pillow basalts and intensely jointed flows are locally
interlayered with the fragmental rocks, The pillowed rocks appear
to grade here and there into fragmentai material, The individual
overlying flows at the top of the exposures ars thin (10 feet or
less), The flow tops are highly vesicular and some exhibit ropy
lava surfaces, Thé flows contain pods of fragﬁental material that
become more prevalent towards thé base, Columnar Jointing is Weil
developed in some flows, A few dykes of highly fractured olivine

basalt cut the fragmental deposits.

Till mantles the basaltic deposits including the upper

~flows, but the cinder cone appears te be unglaciated, thus the

cone may have formed long after the original eruptions,

The basaltic eruptions apparently took place from a fissure

n

above the steep slopes and parallel with Clearwater Valley. The
cinder cone may lie on such a fissure. Erupbtions may alsc have

occurred from fissures on the steep slope, forerunners, perhaps, of

the basaltic dykes that cut the rubble deposits,
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The presence of air-or water«laiﬂ tuff and the rarity of

lrnon-basaltic fragments in the depoolto rule agalnst the p0831b111ty

that the valley was fll ed With ice during the eruptions, but
posslblv the valley was partly filled by a lake and snow formed a

heavy mantle on the hillSides. Under these conditions eruptions

-‘from fissures might have produced piles of highly fragmental material

that, periodically, cascaded down the steep slopes forming breccia

deposits, Molten lava may have flowed down the slope and, where it

entered water, formed pillows, Oooasiooalbexplosive eruptions‘may

have‘led to the deposition of glassy tuff beds. In the final fissure
eruptions highly fluid and mobile flows capped the fragmental deposits
and presumably flowed down into the valley from where tnej have,

subsequently, been removed by erosion.

During the last major Pleistocene glaciation till was

~spread over the volcanic deposits,  The last event, apparently

post~glacial, was the development of the cinder come. Whether or

- not eruptions’took‘place under the ice is not known. The main

- volcanism may have occurred in an interglacial or in pre-glacial

time,
Map-unit 26b
Two extinct, basaltic volcanoes straddle the northern

boundary of the map-area; one in the northeast corner and one just

west of Clearwater River, Most of each of them is in Quesnel Lake

mep~erea (Campbell, 1963a), Both are about 3 miles long, 2 miles
wide, and roughly elliptical in plan,' Both rise zbove. the geoergl
surface of the flat-lying lava flows.ﬁnep~unit 25) in Clearwater

and Murﬁle River valleys; the castern one stande more than 800 feet -

and the western one sbout 600 feet in helght.
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Exposures are meagre on the two volcanoes but they are

evidently made up of both hard basaltic flows and layers of soft

‘cindery material all of which was ejected from central orifices.

At least one roughly concentric ring parallel with the ouber cir-

‘cumference is displayed on both hills. Within the rings the topo-

~ graphy of the sumits is very irregular and consists of a series of

hillocks and dépressions of which some contain small lakes, The

~hills have been scoured by overriding ice and the rings and irregular

topography are thought to result from differential resistance to

glabial erosion of hard flows as opposed to soft fragmental material,

~ The concentric rings are believed to represent the outcrop of a flow

or series of flows that mantled the surface of the volcanoes at one

stage of their development.

These two small volcanoes may have formed either during or

priof to the Pleistocene, They are within a small region extending.

- to the north (Campbell, 1963a) in which are many similar volcanic

~ centres that range in age from possibly pre-Pleistocene to Recent.

Some of these centres, including the two under discussion, may mark
sources of the older flows (map-unit 25) which flocded the Clearwater

and Murtle River valleys.

~ Pleistocene or Recent Cinder Cone (HMap-unit 27)
Pyramid Mountain, overlocking Murtle River near the

northern boundary of the map-area, is an almost perfectly symmetrical

~ basaltic cinder cone, with a small subsidiary cone on its eastern

flank, that rises abruptly about €00 feet above the flat lava surface

“of the Ciearwater and Murtle River valleys.

-
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The cone does’not seem to be appreciably modified by - .

glacial activity and is probably postglacial, Abandoned stream

‘channels near the base on the northeastern side‘may have formed

during the waning stages of the last major glacial advance heﬁce

the cone could have fomed late in the Pleistocene,

The cone is Composed mainly of fine rusty material
containing nodules of vesicular, scmetimes frothy, glassy, black

basalt, together with pebbles and cobbles of black olivine basalt,.

and granitic and metamorphic rocks, The latter are well rounded

éhd‘are definitely enclosed in, and coated by the basaltic cinder,
The pebbles and cobbles were evidently blown from the vent during
the eruption. Those that are weathered out and lie about on the
surface might-be‘mistakenly interpreted as glacial erratics.

Though assuredly some could be of that origin, presumably the

foreign recks were picked up from a layer of glacial or river gravel

which lay on the surface upon which the cone is built., No flows

attributable to the Pyramid Mountain vent have been recognized,

Recent Volcanic Rocks (Map-unit 29)

Blocky, basaltic flows of postglacial age lie on the

- floor of the valley of Spanish Creek along the northern boundary

of the map-area about 18 miles from the northeastern corner. These
flows originated from a vent now marked by a cinder cone in the
Quesnel Lake map-area to the north (Campbell, 1963a). The longest

flow reached a point almost 10 miles from the source,

The surface of the flows is hummocky and rough, consisting
of piles of loose blocks which commonly form small arcuate ridges

or lobes. The conves sides of the ridges face in the direction of
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of flow, The rough, angulgr blocks range in size from a few inches
to 18 inéhes or more, They are composed of black, vesicular basalt
containing, ir placeé, as much as 20 per cent of glassy green olivine
érystals and crystal aggregates that range up’to one half inch in

diameter. The larger olivine grains are rounded but some of the

_smaller ones are more angulasr. The glassy groundmass contains

microlites of plagioclase. Locally vesicles are flat and narrow
rather than spherical; their long dimensions lie in a comﬁon plane,

Rarely vesicles are filled with white zeolites.

Intrusive Rocks:

- Serpentinite was noted in two small bodies southwest and
south of Little Fort, The remainder of the known intrusive rocks
are granitoid and can be divided into two groups depending on age.
In general hornblende—biOtite quartz diorite and granodiorite with‘

minor diorite, syenodiorite, and syenite are late Triassic or early

Jurassic (Rhaetian or Hettangian) and biotite granodiorite and quarts

monzonite are Sretaceous,

Serpentinite (Map-unit 9)

Serpentinite was found in sufficiently large masses to be
mapped separatsly in only two places, one south and the other south-

west of Little Fort on the margin of Thﬁya Batholith, Small amounts

of serpentinits associated with map-unit L of the western part of

the Cache Creex Group were noted,

The ssrpentinite is very fine grained and commonly dark

grey or black with green scaly serpentine on shear surfaces, In

the thin sections examined all original minerals have been altered

to serpentine though a semblance of their original outlines remains.
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Because of differing appearance of the serpentine in the relict
grains it seems that at least two minerals have been replaced;
presumably these were orthopyroxene and olivine., No significant

quantity or quality of asbestos fibre was ncted,

Between Thuya Batholith and the more northerly of the

= ‘ serpentinite bodies near Little Fort is a zone of brown weathering

serpentinite, locally with veinlets of magnetite, and of foliated

mafic phases of the bathclith with sparse disseminated iron sulphidéo

Thé.age of the vltramafic rocks is not known, Much
ééfpentinite in fhe interior of British Columbia'is closely
assbciated with Cache Creek Group volcanic rocks and ié thought to
be Permian. As some, however, intrude Ifiassic rcckg-the upit has

been desigrated as Pemmian and/or Triassic,

Thaetian or Hebtangian Granmitic Rocks (Hap-units 13 and 1h)
Syenite and Monzonite (Map~unit 13)

Nerth aﬁd west of Friendly Léke several small intrusions
range from narrow dykes to‘elongate masses 2 miles long by 0.5
" miles wide (map-unit 13a). Three of these are sufficiently large
to be shown.on the map; ‘The rocks contain pink, and less commonly
creamybwhite phenocrysts set in a grey to‘creaﬁy'fine-grained matrix,
Smell quantities of very fine aﬂphibole are the only apparent ﬁafic

constituent, s

Petrographic study revealed the phenccrysts to be mainly

euhedra of zoned, perthitic, potash feldspar. Albite forms phenccrysts,

togethef with pofaéh feldspar, in a thin dyke but otherwise seems to
~be uncommon, A deep green amphibdlé, appérently a soda variety,

forms'éhall eﬁﬁedral phenocrysts and matrix grains, Only Sh:edded
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bits of ﬁhe mineral remain in thin sectiohs, the remainder having
been plucked ocut during grinding, and identification is difficult,
The matrix coﬁsists of very fine grained perthitic potash feldspar,
élbite, quartz, and amphibéle. Quartz may be in sufficieﬁt quantity ‘

to invalidate the use of the names monzonite and syenite but this was 

‘not determined,

A body of syenite (map-unit 13b) about 6 miles long and
up to 1.5 miles wide is asséciated with Thuya Batholith-type granitic
rocks ih a small area about 5 miles immediately west of the town of
Bafriére. This syenite is a cream to buff, medium- to coarsefgrained
rock consisting of more than 95 per cent alkali feldspar, Other
minerals, excepﬁ for rare small garnet, camnot be identified in

hand specimen., Both sodic plagioclase and perthitic potash feldspar

“are present and both form platy grains locally 3 cm or more across

but only 2 or 3 mm thick, The plagioclase consists of albite or
sodic oligoclase rendered turgid by alteration to fine-grained
epidote, sericite; and clay minerals, The altered plagiéclase is
commonly’rimmedby élear élbite;muticularly along contacts with
potash feldspar. Somé-potgsh feldspar displays distinet zoning and
Soﬁe appears to replace plagioclaée. All is perthitic, A few fine

grains of quartz and some chloritized biotite were noted,

Where coarse grained the feldspar plates are well oriented
and thus produce a marked flow or fluidal texture. In finer grained

varieties the orientation of the plates is more random,

The rocks of mapmunif 13 are known to intrude only
strata of the Nicola and Cache Creek Groups upon which they seen

to have had little or no contact metamorphic effect. Fragments of

rocks similar to those near Friendly Lake were nolted in early Jurassic
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,ponglomeraté on Windy Mountain hence the age designaiion of Rhaeﬁian
or Hettaﬁgian inucommon with the Thuya and Takomkane batﬁoli‘bhsn
;The syenite West of Earriére e&idently intrudes Cache Creek Group
étfété, héﬁ;e is Permian or younger. Iﬁé age has not been more

closely determined,

~ Thuya and Takomkane Batholiths and Related Intrusions

(Map-ﬁnits 1, 1a, 1hb)

Names and Distribution
Thuya ‘Batholith is named for Thuya Crsek, an easterly

flowing stream that joins North Thompson River just south of Little

| Fort, TRocks typical of the batholith are reasmably well -exposed

near the creek,

Thuys Batholith in the east-central part of the map~-area

is at least LO miles long (east-west) and 25 miles wide (north-

‘south). It may be much more extensive than presently known for most

of the contacts of the western part are covered by Tertiary volcanic
deposits, The batholith extends westerly from North Thbmpson River
to ﬁayfieldrﬁiver, a branch of Bonaparte River, and northerly from
7 to possibly 1l mikes south of ﬁonaparte Lake to about L miles beyond
Eakin Creek. Much smaller masses of<similar and apparently related

rocks were found L to 6 miles west of Barrisre and near the south

Nboundéry of the map-area about 10 miles west of McIure., A small

intrusion of augite~hornblende diérite 9 miles northeast of Barriere
is‘tentatively included with the map-unit as is a dyke of biotite

Quartz diorite near the highﬁéy"just south of ILittle Fort,

" Takomkane Batholith is némed for Takomkane Mbuﬁtain in

Quesnel‘Léke mapearea just to the north of Bonaparﬂe River map-area |

where'fhe rocks are particulérly well exposed. The Boss Mountain
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molybdenum deposit is on the eastern slopes of Tekomkéne Mountain,

Tbkomkane Batholith straddles the centre of the northern boundary of

the map-area with about as much lying in Quesnel Lake map-area

(Campbell, 1961 and 1963a) as in Bonaparte River area. The crudely
circular plutom, roughly 30 miles across, extends from near the'village;
of Forest Grove west of Canim Lake to the north boundary and from'Spout

Lake on the west to near Hendrix Creek on the east.,

Lithology
' The bulk of the rocks of the Thuya and Takomkane Batholiths and

related intrusions (mep-unit 14) are hornblende-biotite granodiorite and

. quartz diorite. Major vériants are diorite and syenodiorite of Takomkane

Batholith (mep-unit 14a) and leucogranodiorite and quartz monzonite of

Thuya Batholith (map-unit 14b).

Map-unit 14. The main parts of the two batholiths are medium-

_grained rocks with scattered coarse phenocrysts of pinkish, inclusion-rich

'potash feldspar. Neither the abundance nor the rrominence of the pheno-

cfysts is such that the rocks éenerally would be termed porphyfitic. The
rocks are frominently‘speckled medium grey toibrownish grey but locally havé
a greenish cast as a resulﬁ of epidotic alteration. Hafic minerals vary
from less than 5 per cent to more than 20 per cent and though most show

little if any preferred orientation some are well oriented. Quartz varies

from smoky grey to glassy rounded aggregates.

"~ The compqéition of ‘the main phases of the batholiths, aversged
from 24 modal analyseé, is approximately 50 per ﬁent rlagioclase, 15 per
cent potash feldspar, 20 per cent Quartz, 7 per cent hérﬁblende; S per cent
bibtite, and 5 per cént accessory and alteration minérals. Modal data are

listed in Table III and plotted in Figure 3.
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-Subhedral plagioclase grainS'cbmmonly exhibit clear,

narrow albite rims on altered cores that range from An3g to Angg

probably averaging An35. The cores display both normal and.complex

oscillatory zoning and are altered more or less iﬁtenseiy to -
sericite and epidote, -Perthitic potash feldspar forms anhedral,
ihclﬁsion-fich_grains that are mostly untwinned but microcline
twinning is not uncommon, The apparent replacement of other minerals, -

particularly plagioclase, by potash feldspar is a common feature,

Quértz forms aggregates of strained snhedral grains;
&éllongreen hornblende is commonly subhedral or anhedral and

biotite forms stredded grains and locally pseudohexagonal crystals,

A1l the rocks have been altered to some degree; hornblende

~and particularly bictite may be changed to chlorite and epidote,

plagioclase is almost invariasbly altered to epidote, sericite, clay

minerals, snd carbonate, and potash feldspar shows a dusting of clay

minerals, Accessory minersls are sphene, apatite, zircon, and

opaques,

of the variations f;om the normal type the most striking'
is medium to coarse hornblendite found along the eastern side of

Thuya Batholith near North Thompson River, A particularly large

" mass lies at the contact %mmediately west of Little Fort., This

rock is rare and its relationship to the othe£ rocks was not observed,
Quartz-poor Varﬁeties, including pyroxene diorite and syenodiorite,
are most common_in the western part of Takémkang Batholith near the
area mapped separately as map-unit lha but are found elsewhere? |
The large dyke near the highway south of Little Fort is fine- to

mediﬁm%grained dark grey biotite quartz diorite.




= 120 =

~ Map-unit lha, A strip along the western edge of Takomkane

Batholith consists of diorite and syenodiorité (map-unit 1ha).

Much information regérding this strip was provided by J,.R, Woodcock

of Vancouver ‘SEme of the rocks resemble those of the femaiﬁder of
"~ the batholith bﬁt contain little if any quartz. One fairly common
_variety resgmbles larvikite; it'cdntains aark potaéh and plagioclase
‘féldspar, clinopyroxene, :and 6livine. Other rocks contain pyfoxéne,

------ ‘ hornblende, and biotite as well as the two feldspars.

Nine miles northeast of Barriére a small intrusive body

assoclated with the Fennell Formation consists of fine- and medium-

grained augite-hornblende diorite. The plagioclase, in subhedral

to euhedral crystals, is very heavily altered so that its cqmpésition
could not be determined, Aﬁgite, both subhedral and‘anhedralg is
partly replaced by hornblende, Epiddte is a common and locallj

oy » abundant alteration mineral,

[P

- :' _ Map-unit 1Lhb. Leucogranodiorite and quartz monzgnite
(map-unit lhb) férm the western phase of Thuya Batholith, Thé rocks
‘ére'similar to those of the eastern part of.the batholith Cnap«unit 1)
N E | bqt contain much less mafic minefél, probably averaging less than 3
per cent, The plagioclase~potash feldsparnquartz ratio for 2 of 3
available modes falls within the range of those for the main parté
.‘Qf1the éwo baﬁholiths (ggg Table III.and Figure 3). The third is-

richer in potash feldspar,

Structural Relations

The contacts of the Thuya and Takomkane batholiths and

related intrusions are very poorly exposed and in places covered by

o extensive deposits of Tertiafy rocks, On a broad scale the contacts:
o : ’ - are discordant with the layering of the invaded rocks but locally

they are concordant,
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Pable IIT

MQdal,Analyses of Thuya and Takomkane Batholiths

Thuya Batholith

2

~ Spec. . 1 2 L 5 6 7 8 -9 10 11 12
Plagioclase 52 60 56 54 6k 53 L9 50 60 L3 70 68
Potash : : . o
Feldspar 16 8 12 17 6 3 20 7 19 Lo - 8 18
' Quartz 20 18 16 12 15 1 1519 17 13 19 13
Hormblende = 7 1 8 13 11 7 11 L 2 1 1 1.
Biotite 1 7 1 - 10 3 11 1 1 em -
flogessory = "5 o 2 2 1 1 1 1 e 1 1 -
Minerals
Alteration ' '
o 2 6. 5 2 3 1 1 8 1 1 1 -
© Notes: 10, 11, 12 are 1eﬁcocratic western phase (map-unit 1&5)
Takomkane Batholith
Spec. 1 2 3 L 5 6.7 8 9 10 11 12 13 1, 15 16 17
Plagioclase 61 46 L7 53 52 L7 63 50 48 L8 L7 57 Lh 57 sS7 6L ol
Potash . _ A
Feldspar 12 15 19 1k 20 17 -7 9 36 9 37 16 20 6 10 11 24
Quarta 18 20 27 22 17 27 2b -- L 37 7 19 27 20 26 2 18
Hornblende 6 13 3 Lk 8 7 3 - 6 2 7 7 71U L ee e
Biotite = 2 1 3 2 1 1 L L 3 c= == mm em 1 = 3
Accessory - .
Mnepals 2 2 172 1 1 1 3 1 1 2 1 1 3 2 1 1
Alteration
Minerals 1 T R T R

Note: 8 contains 14% olivine and 187 clinopyroxecne
9 contains 1% clinopyroxene ~ both map~-unit 1lla
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QUARTZ
,100%

Quartz
¥onzonite

100% /  Syenite

LY,

Pronzonite @ad syenodiorite \ \ 100%

POTASHE FELDSFAR

Symbols:

® T TTAGIOCLASE
X~ Truya Batholith (map-unit 14)
®- Thuya Patholith (map-unit 1lb)
: (GLeucocratic vhase)
o- Takomkane Batholitl! (map-unit 1b)
®- Takomkane Batholith {mav-unit 1la)
(diorite and syenodlorite)

~Figure 3. Plot of modal data for Thuyé. and Takomkane batholiths.
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- Contacts with the Nicoia Group are not sharply defined.
A transition zone up to a mile wide contéinsrrocks that are typical
of the granitic batholiths, othefs typical of the HWicola Grodp or
its metamorphic equivalents, and others tﬁatiare rather hybrid-
looking diorites that could belong to one side>or the other of the

contact, Lbcally the invaded rocks are very rich inraugite, a

‘phenomenon noted only near the contact of granitic masses with

Nicola Group or Lower Jurassic rocks, and thus possibly a result

“of contact metamorphism. Cache Creek Group (map-unit 3) strata do

noﬂ display obvious contact effects where cut by Thuya Batholith or
related rocks, Near Lupin Lakes and the head of Powder Creek quartzose

hornblendic gneiss underlies a small area adjacent to the batholith

but whether or not it is part of the Cache Creek Group is not known,

The age relations of the various phases of the batholiths

are not known.

Thuya and Takonkane Batholiths cut Upper Triaséic and
older rocks and are.not known to cut younger sequences, The plutons
are overlain by Eocene and Miocene or Piiocene volcanics;‘in some
cases they are faultea against the former as well as against iowér

Jurassic rockse

Age and Correlation

From geological relationships mentioned previously the

age of Thuya Batholith is inferred to be Fhaetian or Hettangian,_

“that is, very late Triassic or very early Jurassic, The compositional

similarity of the Takomkane Batholith and other minor intrusion, to.

Thuya Batholith indicates that they are contemporanecus.

Potéssium-urgon age determinations were made on two
samples of Thuya Bathiolith and one of Takomkane Batholith, The

latter is 187 m.y. for biotite (lesch et al,, 1963, p. L2), One of
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the former,'from'thé eastern or 'normel! phase of the batholith,
is‘l9h + 10 MmeY. for biotite and 198 + 28 m.y, for hornblenae

(R.X. Wépless, personal comrunication); the other from the western -
ieucocratic phase is 166 + 11 m.y, for biotite (Wanless gg al., 1967,
j 28). Three of the four ages are iﬁ excéllent agreemeﬁt and
corrdgoratehthe geolégically inferred age. The younger age is
pfobably a result of argonvioss from the biotite or it could

represent the true age of a younger intrusive phase,

Cretaceous Granitic Rocks (Map-units 20, 20a, 20b}
Raft and Baidy.Batholiths and Related Tntrusions (Map~unit-20)

Names and Distribution

Raft Batholith is named for Raft Mowntain in Adams Lake

map-area (Campbell, 1963b) just to the east of Bonaparte River
'mapuarea where 1t was first examined by Campbell. The batholith is

1O miles long in a west-northwesterly direction and a maximum of 10

miles wide., From its western end, near the eastern end of Canim

ﬁake, it extends easterly to Clearwater River and beyond. North of

Mahood Lake two oval-shaped bodies, 3 to L miles across, are texturally

and compositionally similar to Raft Batholith as is a small intrusion
near the head of Canim Lake on the eastern shore and another Just

east of Hendrix Creek on the north boundary.

Baldy Batholith,‘variously called Baldie granite, Baldie

Batholith, and Baldie biotite granodiorite and granite by Uglow

(1922) is named for Baldy Mountain on the eastern boundary of the

map;area east of Little Fort. The gréat bulk of the pluton is in

 Adams Lake map-area (Campbell, 1963b); only its western end extends

into Bénaparté River map-area, This batholith is about 25 miles

long and reaches a maximm width of 15 miles, Like Raft Batholith

it is elongate in an east-west direction. It has a small satellite

just north of Baldy Mountain,




Lithology

Most of the rocks'ofARaft‘andealdy>batholiths are
granodiorite.of quartz'monzonite heﬁce are appreciably nore potassic
than those of Thuya and Takomkane Batﬁolithé. They differ from thé‘
latter also in having less mafic mineral and a preponderance of

biotite over hornblende,

The average of 22 modal analyses of samples of the two

batholiths and related intrusions (with those for map-unit 1 in

brackets) is 38 (50) per cent plagioclase, 25 (15) per cent potash
feldspar, 30 (20) per cent quartz, 5 (3) per cent biotite, 1 (7)
per cent hornblende, and 1 (5) per cent accessory and alteration

minerals (see Tables III and IV and Figures 3 and k).

Though Raft aﬁd Baldy batholiths haye compositions
significéntly different from Thuya and Takomkane batholiths they
differ little in texture excépt that the former are more distinctly
porphyritic with pinkish, scmewhat rectangular potash feldépar
phenocrysts up to 1 em long that are prominent and commonréhough not

ubiquitous.

Plagioclase displays prominent oscillatory zoning and
albitic rims; it rahges widely in composition but most is probably

about Anyy to Angg. Potash feldspar seems to grade within single

grains from twinned to wntwinned varieties and characteristically

forms large inclusion-rich grains of perthite. Quartz, biotite,

and hornblende are not distinguished by unusual textures.,

The compositions of the two batholiths seem to be fairly

~uniform but local variants were noted. There are narrocw zones of -

hornblende diorite near the north contact of Raft Eatholith Just

west of Cleérwater River., Aplitic and pegmatitic phases occur here
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Table IV

S .. Modal Analyses of Raft and Baldy Batholiths

, Raft Batholith
Spec, - 1 2.3 L 5 6 7 .8 9 10

S ; Plagioclase b2 S0 L5 59 53 Lo 38 36 35 50

o) ~ Potash :
- © TFeldspar 20 8 17 1, 8 30 20 21 18 16

Quartz 32 21 27 23 27 21 32 36 3L 16

Hornblende -~ .7 2 1 2 1 2 - - 6

Biotite = 5 13 7T 2 9 8 6 7 12 10
Accessory 11 2 1 1 - - 1 2
Minerals
- o Alteraticn _ _ _ o 1 . _
Minerals T - ' -

Note € and 9 from intrusions north of Mahoed Lake.

Baldy Batholith

Spec, 1 2 3 L 5 6 71 8 9 10 11 12

| Plagioclase 21 L5 33 3k 2L 38 34 39 L5 1L, 25 Lo

Potash :
Feldspar  LO 22 31 29 33 26 9 23 18 3L 53 20

Guartz 37 29 32 33 37 26 L7 33 30 % 18 28
- , Hérnblender - - iw— ;~ - ;~ e L
- | Biotite\ 1 h. L 3 6 9 9 3 L .2 3 2
B Accessory 1 e e 1 - 1 1 1 1 - 1 1
Minerals -
; ‘ Altefation

' Minerals
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QUATRTZ
1009

Quartz Grano~.
- Mongzonite diorite

Aﬁbnzonite end syencGiorite \7\ 1004
PLAGICCLASY.

3

Symbols: X~ Raft Batholith
@G- Baldy Batholith

| .

 Figure 4. Plot of modal data for Raft and Baldy batholiths.
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and there but are not abundant. The body just east of Hendrix
Creek on the north boundary is hornblendic and possibly should not
be grouped with Raft and Baldy batholiths, It appears to intrude

Lower Jurassic rocks,

Structufal Relations

The contacts of Raft and Baldy batholiths are not well

“exposed, In the few places where they are seen they appear to be

steep‘and discordant with respect to the layering or foliation of
the surrounding rocks and this is consistent with the crosséutting
félétionships as seen on the‘scale of tﬁe map;' The surrounding
récks are apparently only locally deformed by the emplécement of
the plutons although they are metaﬁorphosed commonly for oﬁly'a‘few

hundred yards but in some places up to several miles from the nearest

granitic rock. Andalusite in the black phyllite of map-unit 10,

sillimanite in the schist of map-unit 11 and biotite in rocks of map-=
unit 15 probably resulted from contact metamorphism related to Raft
Batholith, - Pyroxene-rich rocks of map-unit 16 on the northemn contact

of Raft Batholith may be the result of recrystallization in the

. contact zone,

- Rocks that Uglow (1922} called pyroxenite and micropegmatite

on Baldy Mountain are apparently mainly part of the Fennell Fommation

“and seenm to reéult from contact effects adjacent to Baldy Batholith,

In Adams Lake map-area metasedimentary rocks (phyllite) adjacent to

Baldy 'Batholith are converted to biotite schist and hornfels,

Raft Batholith cubs rocks as young as early Jurassic and
is overlain by plateau lavas (map-unit 25) and younger Tertiary
volcanic deposits,

=
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Age'and Correlation

From geological:relationShips the rocks of map=-unit 20 can

be dated only as early Jurassic or later and pre-late Miocene

although it seems almost certain that they were emplaced prior to

the deposition of the Chu Chua beds and hence are pre-Eocene,

Potassium-argon age determinations on biotite were made

“from two samples from Raft Batholith and two from Baldy Batholith.

The latter, both from the Adams Lake map-area, gave ages of 96 hl 5

my. and 80 * 6 m.y. (Wanless, et al., 1966, pp. 16-17) whereas the

Fformer gave 105 + 9 m.y. and 10 9 m.y. (Wanless et al., 1967,

Pp. 25-26), This encompasses the interval from late Jurassic to
mid-iate Cretaceous. No explanation is apparent for the wide range
in ages. It is interesting to note, however, that the oldest dates

are from Raft Batholith which is apparently less potassic, more calcic,

and richer in mafics that Baldy Batholith (§§E Fig. L) and thus may

be intermediate in both composition and age between the latter and

the older Thuya and Takomkane Batholiths.

Granitic Rocks near Fraser River (Map-unit 20a)

‘In the valley of Leon Creek southwest of Fraser River
is a small area underlain by granitic rocks, These were not examined

by the writers but were, together with other nearby intrusives,

‘described. by Trettin (1961) as follows:

®¥The intrisions are composed of diorite, quartz diorite,
grancdiorite, and dacite, Quartz diorite is the commonest rock
type.. The plutonic rocks have a hypidiomorphic equigranular texture
and are mostly medium grained. Many of the dyke rocks are
porphyritic.

"The essential minerals present are plagioclase, quariz,
hornblende, and biotite; augite was noticed only in one specimen,
YTron ore" constibutes up to 2 per cent of the rock, Apatite is

- comparatively common as an accessory mineral, and zircon and sphene

are rare,
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"That the quartz diroite has been emplaced by intrusion

'and not by processes of granitization is suggested by the cross-

cuttlng relation of the granitic rocks and. the very low grade of

~ regional metamorphism in the country rocks suggesting shallow depth

of emplacement "

-Trettin, for various reasons, considers these intrusions

to be "Early Lower Cretaceous or oldert® (Trettln, 1961, pp. 88-89)

and no new eV1dence was obtained w1th1n this map-area to support or

" refute this idea. In Taseko Lakes map-area to the west Tlppar (1963)

found that the Coast Intru51ons are of Late Cretaceous or Early Tertiary
agé. 'Also, less than twenty.miles to the west, small granitié“stocks
intrude the Jackass Mountain Group of Eérly Cretaceous age. 'Furthér~
more, it has been e stablished (Jeletzky and Tipper, 1968) that
uninterrupted sedimentation in that area cpﬁtinued throhghout‘Late
Jurassic and most of Early Cretaceous time, For these reasons a

Late Cretaceous or Tertiary age for these intrusions is prbbable.

However, the possibility of some relation to the older granitic rocks

of map~unit 1L camnot be ruled out,

Granltlc Intrus*on near Tintlhohtan Lake (Map-unit 20b)

Just northeast of Tintlhohtan Lake a small plug of leuco-
quartz menzonite cuts the fragmental volcanic rocks of map-unit 16.

The intrusive rock is light to medium grey and medium grained.

' Glassy to smoky, rounded quartz and fine biotite are scattered

throughout the rock which consists mainly of light grey feldspar

~grains., In thin section the feldspar is seen to consist of albite
{ .

and perthitic potashfeldspar with the former being slightly more

 @bundant. Scattered veinlets of smoky grey quartz carry nolybdenite,

The age of this intrusive is not known other bhar ubat it

‘cuts Lower Jurassic rocks, It nay be of the same age as Raft Batholith

- or it ﬁay be.younger, equivalent;ﬂperhaps to’the cdmpositionally

similar intrusive 50 miles to the southeast in Adams Lake map—area for

1966, po 17).
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CHAPTZR IV

STRUCTURAL GEOLOCY A

What. is known of the structures of the rocks within and

between individual map-units is discussed in the previous chapter,

2

méjor‘faulting in North Thompson River, Louls Creek and Lemieux -
Creek valleys; block féulting in the Eakin Creek region; and

deformation in the Marble Range,

Faulting Along North Thompson River Valley

A major north«northweét trending fault extends from the
southeast corner of thé map-area down Louis Creek valley into
North Thompson River valley and tﬁen into Lemieux Creek valley where
it seems to splay into several branches. The general zone bf'faulting,

however, may extend to lMehood Lake and beyond,

Though the actual fault or zone of faulting is not exposed

“its location can be fixed within very narrow limits in several places
where prominent lithological or structural contrasts define its location

_'such-és, between map-units 12b and 16 in the southeast corner,.

between map-unit 12a and the Cache Creek Group on Armour Mountain,
and possibly between the Fennell Formation and map-unit 10 along

Lemieux Creek,

The éouthérn part of the fault appears to be a single break
or narrow zone but near Leﬁieux Creek it diﬁides into several north= -
westerly trending branches. The pzinciéal branch is inferred to
bring tﬁe Fennell Formation againstbthe Caché Creek GroupAand map=-unit
10, If this is 50 then the fault, which is evideﬁtly steep from

Mann Creek south, apparently flattens and becomes a reverse or thrust
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fault near Mahood Lake, It must be emphasized, however, that
- -+ compelling evidence of faulting between the Femnell Formation and

map-unit 10 is lacking.

‘Jones (1959) showed several faults in>and near iouis Creek
va}ley to tﬁe'éoutheast in Vernon map-area. One or all of these
may be exﬁensions of the fault discussed here, To the north in
) Quesnel Lake mép-areé‘(Campbell,»l961 and 1$632) the trace of the
‘;N - o fault cannot be identified at‘present though this should be possible:
with further work; It mayAin some way céntinueiinto the fauit thét
passés along Spanish Lake valley and thence northwestward to near the

northwest corner of the Quesnel Lake map=area, The latter fault is

thought to te a principal southward extension of the Pinchi Fault,

Block Faulting in Eakin Creek>Regiqn »

Conspicuous on air photographs of the Eakin Creek region

[N

i ' .are;the.multitude of closely‘spaced topograpﬁic‘lineaments which,

| although soﬁe may be glaciél, are largely a reflection of block-
faulting, the main structural feature of this ﬁart of the map-area.
- i | ” These*iinear features are concentrated in én area between Bonaparte
iaké and North Thompscn River and northwestward through Canim Lake
to Mount Timothy end Lac la Qache; The gfeatest concentration is

. 4 o apparently north and’éouth of Eakin Creek but this may be accbunted
for by thinner drift cover that permits a sharper topographic
definition_of‘the‘features. Elsewhere;‘as toihé southeast around
Yount Hagen where drift and forest cover ére thicker the features
'are less prordnent. The subduing of the features ther§ may also be
attributable to different rock types. These‘features apparently sre
confined to areas southwest and wésﬁ of‘North‘ThompSOn fault and ﬁo

the west they end‘abfupfiy at -the margin of the plateau lavas (map-unit 25),

[

U —
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The_distfibution and orientation of these lineaments is
illustrated in Figure‘S. In the Eakin Creék area the pfeferréd
‘trend is nortﬁﬁest although north, northeast:and east trends are

: notédo Around Canim Lake northeast trends are predominant and near
Tiac la Hache northwest trends are more common; In these areas the
- féatﬁrés with the dominant ﬁofthwest treﬁd are the longest
>uninterrupted and most deeply incised of ail the lineaments, In
Figure 5 only the obvious and largest lineaments-are illustrated;

- between these, particularly around Eskin Creek, are litérally

~hundreds of short linear features forming an intersecting network

6% faults cr jointse

-Unquestionably some joint systems when examined in outcrop

i .afe parallel with the major lineamenfs aﬁd no movement on these

L _ joints is iﬁdicated. However the major lineaments are oriented in so
_many directions it would be difficult to conceive of a Jjoint set that

was not parallel or subparallel.with some of them, This is particuiarly ‘
v:lJ o ’ - true of Thuyé Batholith (map-unit 1k4) which appears fo be shattered

- by thousands of closely spaced joints, fractures, and/or faultso

The writers believe these features are a result éf erosion
along a system of closely spéced faults to which the joinﬁ systems of
L : o | the area may or may not be relgted, Admittedly some Qf these
~1ineéments may result from erosion along prominent joints but these

are few, The reasons for believing that block faulting is responsible

- , , for this topographic effect are as follows:
1. In many places the lineaments mark abrupt changes in

lithology within one map-unit,

2. Rocks of different ages are in contact along these

lineaments in several places,
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Pattern of block faulting in Eakin Creek region (north-

Figure 5.,

east part) and normal faults in Marble Range (southwest

part).
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3. In several places blocks of older or younger rocks are
introduced into areas of younger or older rocks respec-
tively and this can be explained most readily by block

faulting,

k. Vhere the rocks along these lineaments are exposed, a
narrow zcne of brecciation, shearing, and slickensiding

is present.,

Although detailed information about the faults is lacking,
most appear to be near vertical, No fault surfaces were sufficiently
well exposed to provide reliable information cn relative movement.

The amount of displacement on these faults is not thought to be gresat.

Mapping clearly shows that Jurassic and Triassic rocks are more

thoroughly fractured by the faulting than the early Tertisry rocks

which are cut by relatiVely few widely spaced faults, The Cretacecus
Raft Batholith does not exhibit the closely spaced fractures

characteristic of the older Thuya and Takomkane bathaliths.A

This block faulting is the main or only deformation that has
diSruptéd the Late Triassic and Early Jurassic rocks (map-units 10,

11, 15 and 16). Nowhere do these rocks give evidence of a widespread,

systematic deformation'by folding, " They consist of numerocus distinct

blocks apparently with a single, consistentattitude throughout each

-single block, but completely disoriented with respect to one another,

Certainly it is improbable that the Mesozoic rocks were tightly folded

prior to block faulting,

The age of the block faulting can be established with

reasonable assurance. The Deadman River Formation (map~unti 2L) and

| map~unit 25 are not cut by any of these faults and so the faulting
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¢an be no younger than late Miocene. The Eocene and {?)

Oligocene Skull Hill Formation is cut by the faults so that

‘block * faulting mist have occurred between Miocene and late

VMiocene time. However, the SkuilvHill Formation is much less
fractured than the Early Jurassic and late Triassic rocks suggesting
that at least twp episodes of faultiﬁg took place; one pfior‘to tﬂe
eruptiOn of the Skull Hill Formation and4one later, possibly a
result of further movement on some earlier faults, In this way the

difference in amount of fracturing of qldervand younger rocks can be

~explained,

- When the earlier épisode of block faulting‘occurfédvis.not
definitely known. Unquestionably it was in part later than Barly
Jurassic (Sinemurian) althcﬁgh it could have oécurred repeatedly over
é long period. Significantly Raft Batholith does not show the inteﬁse

fracturing characteristic of Thuya and Takomkane batholiths., Possibly

the block faulting and the Raft Batholith, are related to the same

- Cretaceous orogeny.

Deformation in the Marble Range

-The southwest part of the map=-area is dominated by the
Marble Range but includes the Edge Hills and other small ridges and

hills.‘ This structurally distuwbed area is isolated from the deformed

‘rocks‘of the eastern part of the area by the great expanse of flat=-

lying lavas (map-unit 25) in the central plateau. Within the Marble
Range and the surrounding hills the strata reveal an episode ofA

fcldiﬁg and thrusting and an episode'of noirmal faﬁlting whose interéreta«
tion has a bearing on the structural history of the aréa and of the,A

Cordillera as a whole.
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Several pronounced lineaments (see flg. 6) trend north-
westerly parallel or subparallel to the trend of the Marble Range
in an area bounded on the northeast by the basaltlc plateau lavas

@nap~un1t 25) and on the southwest by the Fraser River fault,

vThese lineaments are'believed to be normal faﬁlts related to the

episode of block faulting in the eastern-part of the area; beneath
the lava cover, the two areas of faulting are thought to merge and

be indistinguishable.

- The fault between Edge Hilis aﬁd Marble Range that épparéntly ;
truncates the structure of the Edge Hills is a zone of 1ntense
shearing and brecc1at10n. The faults cuttlng the Marble Range, where
éxposed,‘also exhibit much shearlng. Between Tsilsalt Ridge and Hart
Ridge, twé Jurassic (?) units (map-units 17 and 18) have been down- -
faulted forming a grabén in the Cache Creek Group (map-unit ), Near
the west end of Loon Lake the Cache Creek Group (napaunlt L) is in
fault contact with the Skull Hill Fomation (map-unit 22) as evidenced

by a zone of shearing, brecciation, and alterations.

The sense of movement on these faults is not indicated by

~ the fault zones themselves, The faults are near vertical and posses

a pattern similar to that in the Eakin Creek region, In the Marble
Range vertical‘displacement does not appear to be greatifor.none of
?he faults seen to disrupt greatly the fold pattern of the range, as
shown by Trettin (1966, p. 101)‘in'his section across Mount Soues.

The sense of movement is thus not known, but is probably normal, and

-related in time to the faulting in the Zakin Creek region,

'The faulting is later than the folding of the Pavilion and
Cache Cfeek Grbun. Trettin, who recognized thela‘.‘oldim7 in the

Marble Range, described the structure as follows (Treutln, 1966,

PPDe 98"09)
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"The overall structure of the range is a northwesterly
phmﬁnganﬁchnmﬂwn@L@ﬁﬁhmwﬁﬂlasmmlkmﬁum.“.“.,
The structure of the synclinorium is complicated, and has not been
studied in detail, In the central parts of the anticlinorium,

“folds formed in member A are relatively simple and shallow, OCn
 the flanks of the anticlinorium, they show complex drag-folding,

In the western parts of the range, folds formed in member C change,

in southwestward direction from open and upright to isoclinal and
overturned. These changes in structural style can partly be attributed
to changes in the thickness of the limestones, and partly to struc-
tural disturbances on the southwest (Fraser River fault ZONE)erosveeal

From a study of the Mount Kerr sectibh, Tipper concluded
that the syclinorium is made up of the lower part of Marble Canyon

Formation with map-unit 5 at the baée and that these rocks have

‘been thrust southwesterly onto the upper part of Marble Canyon

Formation,

The Pavilion Group has also been folded and Trettin
comented as follows (Trettin, 1961, p. 23):
"In most localitiss the strata of Division I (map-units 7

and 8) strike northwesterly'and dip steeply. Marker beds are scarce
and stratigraphic tops could be determined only at a few localities.

- Judging from the well stratified and plastic nature of the rocks

they are tightly folded......™.
From the foregoing it is apparent that the Cache Cresk

Group in the western part of the area and the Pavilion Group were

. folded, possibly at the same time., As the Pavilion Group is involved,

LY L]

the time of folding is not likely older than Middle or Early Triassic,

Presﬁmably thé Cache Creek Group in the eastern part of the map-area

-was folded at the same time.' Iﬁ the discussion of the block faulting

"in the Eakin Creek region it was pointed out that the Late Triassic

rocks (map-units 10 and 11) were not folded. If this lack of folding
in Late Triassic and younger rocks is true also for the whole area
then,thé folding of the Cache Creek and Pavilion Groups is no younger

than Late Triaésic and no older than Early or Middle Triassic,

‘
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A mid-Triassic orogeny has been recognized in northern
British Colutbia (Souther and Amstrong, 1966, pp. 173-17L).
Possibly the mid-Triassic folding in Bonaparte River map-area is

a reflection of that orogeny,
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CHAPTER V¥

ECQNCHMIC GEOLOGY

Some parté of the Bonaparte River map~-area are believed
‘io have considerable potential for minefal explo:ation. This appliés
particularly to the region underlain by Triassic and Jurassic volcanic
and sedimentary assemblages intruded by plutonic rocks having a
variety of ages. The main geological features‘of the Princeton-
Merritt-Kamloopé cépper producing area seem to be duplicated in
Bonaparté River map—aréa, including somewhat similar fracture patterns

expressed by topographic lineaments (M, Schau, personal communication;

(gggzdiscussion in preceding chapter), To the northwest the same

general belt contains the Boss Mountain molybdenum mine and several

significant copper properties, Known mineral occurrences, of which

meny are listed in the succeeding section, provide ample evidence

that deposits of economic interest are to be found within the map-area,

In the writer's opinion both the plutonic and the intruded
rocks merit careful search, The widespread though not necessarily

thick cover of glacial and recent deposits suggest that geophysical

.and geochemical prospecting techniques should be useful,

Description of Properties

- The location of properties is shown oh the.index map
(Fig. 6).7 The number of brackets folloﬁing the name Qf each property
corresponds to the number marking tﬁe location of the pi‘operty on |
the index map.

Placer Deposits‘

Eakin or Three Mile Creek (1)

’

Beferences: Uglow, W.L.: Geology of the North Thompson Valley Mapn‘
. area, B.C.; Geol. Survs, Can., Swn. Rept., 1921, pp. 1014~
1024 (1922). Amn, Rept,, Minister of Mines, B,C., 1931,

p. 4108 (1932).




e 4 . . ‘eoae~-dew 1041y 9jiedevoqg ut senpaedoad jo dew xepul ‘g 9andig

T gy § s

e - " j
T R e 3 \
D Hoouy, ACE ke ~ i $y \
- s A _i. Q7 - ? e

LM apnpady |7 O -

oy, , %

E & \“«\\ u,nmoI AN OL
5 S 90N : H
vrcev v /,ﬂ_n_ ", T .-, . v Y Zh “idin s s
K AN R
™ Y \ L N 2
K4 ST AIAIDINT N Ve o . T 4.
N, P, N \\ o <
PP —ofiany
u\.\n! 3 Sl 2

.:TAW T
‘ Srigdeuog yie # ] .
- w \/LM \\A 5
1> A,_:J,.l:u £ 4 N

\ U3
sUPH

\‘_

 Nirsng (= o W r{;\.\\l\
/ AN YL RO AT .#,»:_sz
axe1 Sjw?

! Q\/G
R 7 ey
A ~ 7
. N TN ?

N
-~
1Jr., «.L.\ -

e UL -

7 AP -
NEN &, INIDNIACH L
LR35

. ¢M EREDS
re E%ﬁV\@\.E\:
= \

i "7 ysidug,

€ oy Ruprang - . /
A\ < 4 V

N &\:&_w:D ﬁ/ ) )
9 Aw \ :

1004 Xo%18]

Q0 g AILIH /4
1904 ..w,nm\.

!
GRANRN oy \ aw ) ]
. \ 7’ { “ saamo,
N . 959 R
b NMiw Az2199 /f ovoo \

/ < Suu:gf 4 3 Wy o \

s B0

)7 moqltuo : ’ -
g 1S - L - A e
aVted A

T Spivmpy

oA \u\\%xu.\,“—/ npasplo) 3 Saarid & b)) / <5 .:::_.M. .
e . - . A
e w\qm«ﬂmm\aﬁﬂﬂc ; & V;Hk:u._z v_ ‘\ o < \.4\ -1 M.S.uhn\ Y \u A221D oteyng ¢ = QMEEvt v ®
. \\// IVUI } 2 h 2 3o wiuen /s \NW NTMOT g\ aS . .Va/ . @
- ] qy& ", I/ ) 9 ‘N \ ) 'M\N &.«R\&D &Nv\vuzh - ¢ '
T D1opng 3 QA ono1g1soi0g %4 Pra
F > b I\M.Il. ol X Eﬁh T epos -
41 €ars %) 4
< %

Qm O\/ MHYd "AQHd
57T ¥R O
o= \I.IU‘SOZ_\,\M,N%
sijed\pogde ) wangduvasaton |
1 uqun
P 1 wuv)

e ¥3310).9] mw O
% g \
= . .
. )
g B ZAMo13u> -
L)
. ;

y T 421120
A\

, ﬂﬂw«w ooyiirid :

. i .

# NE 'S N . i
¢ . KT

. \ ® f : ;

y sod a5t ~

P wel
AR A \

']

-
g GioH -
o,
2 Cd
1]
=N
P
“ u - e [, U I U v e .
YTy ey oy oy oy ey Ty ey e RS USSR DS SRV DU I S R R S GO RO S S




- 12 -

Eakin Creek flows into Lemieuxfcréek, west of Mount Clie,
on the North Thompson River, Recorded attempts tQ'recover gold,
preseat in gravels pfnthis creek, took pléée in the early l92bs and
1930s and a‘small amount of coarse gold was obtained. This gold was

derived, according to Uglow, from a boulder conglomerate of the Chu

- Chua Formation, which is located just upstream from the gold-bearing

2

gravels,

Louis Creek Placer (2)

References: Ann, Rept., Minister of Mines, B.C., 1913, p. K207

(191h); 1931; p. 1094 (1932). TUglow, W.L.: Geology

of the North Thompson Valley Map-area, B.C,; Geol,

Sutv., Can., Sum. Rept., 1921, pp. 1014-1024 (1922),

Louls Creek flows into the North Thompsoﬁ River sboult 37
miles north of Kamloops., Gold is present in the creek gfavels and
placer mining wés carried out at this locality as early as 1861, and
continued sporadiéally until about 1932, Small amouhts of placer
gold were recovered, Uglow considers thst the gold was probably

derived originally from quartz veinlets in schists of the Shuéwap

. region,

McIure Mines (3)
‘References: Amn, Rept,, Minister of Mines, B.C., 1931, p. Al09
(1932).
Placer mining leases were obtained teo éxploit bench=ground

at McLure on the North Thompson River,. 28 miles north of Kamlcops.

Expected values did not materialize, -
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Gold, Silver, Copper, Molybdenum, Lead and Zinc Properties

Mahood Lake' (i)

~ Reference: Ann, Rept., Minister of Mines, B.C., 192}, p, B153

(1925)

A sample of possible gold-silver ore from the south side

~of Mahood Lake was recorded in 192l

Clearﬁater‘(S)

'Referenge:,’Robinson, WeCot Ann, Rept., Minister of Mines, B.C.,

196k, p. 95 (1965),

Molybdenum showings occur on the west side of the Clearwater
River 6 miles north of Clearwater is granitic rocks of Raft Batholith.
Claims are held by Southwest Potash Corporation, Vancouver. Molybdenum

minerzlization is present mainly in a set of narrow, widely spaced

quartz veinlets. In 196l, 2 holes totalling l,hlh feet were drilled,

Sands Creek (6)

Egﬁerence:‘ Walker, J.F.s Clearwater River and Foghorn Greek Map-area,
Kaﬁloops District, British Columbia; Geol, Surv,, Can.,
- Sum, Reéta, 1930, p. 1534 (1931). Stevenson, J.S,:
Molybdenum Deposits of British Columbia, B,C. Dept.
Mines, Buli; 95 ppe 33-3L (l9h0).r McCéﬁmon, J.W.: Ann,

Ropt., Hinister of Mines B,C., 1961, pp. 51-53 (1962).

Moiybdenite has been reported since 1930 from Sands Creek,
a small stream flowing into Clearwater River about 2 miles north of

Clearwater Station on the Canadian National Railways,

e

Claims were located during>1959~1960 and exploration carried out
in 1960-61 by the Calder Molybdenun Company Limited but no dsvelopment

has taken place.
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Molybdenite is present both in quartz veins and pegmatitic
dykes cutting granodiorite and also disseminated through the grano-

diorite,

Bupire and Bluebird (7)

i o Reference: Ann, Rept., Minister of Mines, B.C., 193L, p. D26 (1935).

T - The properties were located 1 mile north of Clearwater
" % " _ Station on the Canadian National Railways. Pyrite, galena and

sphalerite are in quartz veins in schists.

o . Lemieux Creek (8)

References: Ann, Rept., Minister of Mines,rB.C., 192L, p. BL52 (1925).

EEE Silver-lead ore was reported in 192} from a locality near
the head of Lemieux Creek which enters the North Thompson River at

Mount Olie,

- o A Friendly Lake (9)
- References: Rbbinson, W.C.: Ann, Rept, Minister of Mines, B.C., 1965,
pe 159 (1966). Waterland, T.i.: Ann, Rept., Minister of

L | Mines, B.C., 1966, p. 143 (1967).

Claims held by Anaconda American Brass, Limited, at Friendly
Lake -about 20 miles by road northeast of Bridge Lake consist of
‘sulphides, including pyrite, galena, molybdenite, chalcopyrite and

o bornite disseminated and as seams and blebs in fractures in andesite

and tuffe
- Mann Creek (10)
JEQ R , References: Uglow, W.L.: Geology of the North Thompson Valley Map-

N B ERUES area, B.C,3 Geol. Surv,, Can., Sum,..Rept., 1921, p. 105A

(1922),
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This prospect is situated 13 miles from the mouth of Hann

- Creek which enters the North Thompson River south of Black Pool.

Black graphitic schist associated with the Fennell

Greenétone i§ stained With azuriﬂe and malachite at this locality.
Qﬁeéﬁ Bess (11)
ﬁefereﬁceé:: Am, Rept,, Minister of Mines, B.C., 1895, p. 665 (18% )
| 1918, pp. k234236 (1919); 1951, pp. A125-A128 (1952).

.Uglow, W.L;r Geology of the.North Thompson Valley HMap-
area, B.C,; Geolf Surv,, Can., Sum., Rept., 1921, pp.‘
102A-1034 (1922). Walker, J.F.: Clearwaber River and
Foghorn Creek Mép—area, Kamloéps District, British
éolumbia; Geol, Surv,, Cén., Sun. Rept., 1930, pp. 1L0A-

1h34 (1931).

The Queen Bess property is located on the east side of
North Thompson River valley, 1,000 feet above the valley bottom and
3 miles south of the Canadian National Railways station at Black

Pool,

‘Crown grants were issued for the Ironclad and Loné Prospector
claims in 1895, Exploitation of this pfopérty by the Queen Bess Mines
Company took place between.1917 and 1920, wheﬁ undefground work ﬁas
carried out, a mill‘constructed, and a-small amount of concentrates
producédn Last 1zported work on the preperty was in 1927, In 1951,
the Lone Prospector and Ironclad clains, covering most of the showings,

were owned by G.F. McGregor of the Spar-Mac Ranch at Black Pool.

Erratic mineralization occurs mainly in three narrow fissures,
the two main ones being lmown as the Cameron and Bigelow veins, These

fissures are in greenstones of the Fennell Formation (map-unit 2).
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Mineralization consists of sphalerite, galena and minor tetrahedrite,
with disseminated sulphides in quartz and quartz dolomite gangue in

leanef parts of the veins,

The first width run of 720 tons gave 27 tohs of lead

concentrates assaying LO to 50 per cént lead, 12 per cent zinc and

48 ounces of silver per ton, and 78 tons of zinc concentrates assaying

48 per cent zine, 7 to § per cent lead and 1l ounces of silver per ton.

Underground workings of this property have been examined and
described in some detail by Uglow, Walker and lMcCammon (Ann, Rept,,

Minister of Mines, B.C. 1951, pp. A125-A128 (1952)).

Silver Lake (12)

Referencess Ann, Rept., Minister of Mines, E.C., 1926, p., A187 (1927)3

1927, p. C192 (1928); 1930, p. A192 (1931),

This property is 20 miles northwest of Mount Olie, on the

North Thompson Biver,‘ékploration work was reported in 1926, 1927

and 1930, .

Zinc, with scme lead and silver are reported to occur in a

mineralized shear zone in black argillite,

Tintlhohtan Lake (13)

- Referencesy Stevenson, J.3.: Molybdenﬁm Deposits of British Columbiaj

B.C, Dept, Mines, Bull. 9, pp. 20~28 (19L40). McCammoen,

" J.W.,: Mn, Rept., Minister of Mines, B,C.,, 1961, pp. L9-
51 (1$62), Robinson, W.C.: Ann., Rept,, Minister of

Mines, B,C., 1965, p. 160 (1966).

..

Molybdenite claims were staked both in 1938~1939 and in
1960~1961. northeast of Tintlhohtan Lake, 12 miles northwest of Little -

Fort in North Thompson River valley.
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Investigation both in 1938—1939, when the ground was known
as the Anticlimax property, and in 1960-1561 by the Calder Molybdenum
. - ) : Company Limited has not resulted in developmgnt. Molybdenité occurs

in pegmatite and quartz veins and lenses in an alkali-granmite stock,

The prdperty is described in some detail by Stevenson and

- McCammon,

.- Nehalliston Creek (1) .

Reference: Waterland, T.M.: Ann, Rept., Minister of Hines; B.C.,

R | 1966, p. il (1967).

MMWWMQMMNggguthe head of Nehalliston Creek on the southwest side of

t
-] o e

i? Silver (Deer) Lake copper-lead-zinc claims are held by the United

Coppé}mefﬁéféfibn, Limited,

o

Little Fort (15)
4 Referencer Waterland, T.M.: Ann, Rept., Minister of Minés, B.C.,

~ f . 1966, p. 143 (1967).

7 N Ten miles northwest of Little Fort on claims held by
Anaconda American Brass, Limited, pyrite, magnetite, pyrrhotite, and

L : chalcopyrite occur in fraciure fillings in dioritic and volcanic rocks,

;J » : - : Lakeview (16)
- Referencesy Ann, Rept., Minister of Mines, B.C., 1930, pp. Al9l—l92

' (1931); 1931, p, A108 (1932). B,C, Dept.. Mines, Bull, 1,
- | | . pp. 68-69 (932).
This property, situated 9 miles wesf of Hount ©1lie on the
TE : . , North Thémpson River; was discovered infi9305 It was acquired by the |
Premief Gold Mining Ccmpany who carrie%;ut exploratiéﬁ during 1930=

1931, but abandened the property in 1931,
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Gold is associated with arsenopyrite, in a massive pyrrhotite

and magnetiﬁe replacement body in limestone,

Windpass = Gold Hill prbpgrtiesr(l7)
References: Am, Rept., Ministef of Mines, B,C., 1916, p. K266 (1917);
- 1917, pp. F2L9-221 (1918); pt. A, 1925, pp. AL67-A170
(1926); 193k, pp. D26-D27 (1935); 1961, p. L9 (1962).
Uglow, W.L.: Geology of the North Thomps;n Valle& Map=-
area, D,C.; Geol, Surv., Can., Sum. Rept., pt. A,

1921, pp. 99A-1004 (1922), B.C. Dept. Mines, Bull. 1,

o pp. 6869 (1932),

This group of properties is west of Baldy Mountain, east of

Dunn Lzke, and about 8 miles north-northeast of Chu Chua,

-Gold»bearinquuartz was discovered in 1916 and a car-load
sample was shipped from Windpass No, 1 claim, Additional claims, the
Sweet Home, Gold Hill, Keysthe and Red Top, were 1oq£ted nearby.
Development work proceeded sporadicélly before and during early 1920s

but ceased .in 1925, The Windpass and Sweek Home properties were

- further developed by Windpass Gold Mining Company Limited in 1933

and subsequent years when a mill was constructed and concentrates

produced, The mines were closed in 1939. Fort Reliance Minerals

Limited now hold mineral leases covering the former Windpass

‘properties.

Cn the Windpass property, the mineraliiation is in a quarts
?ein cutting a pyroxenite sill, TFree gold, gold tellurides, bismuth
cﬁalcopyrite and magnetite are assoclated.' On the Sweet Hgme claims
a quartz vein, crossing the cbntact.between the pyroxenite sill and

banded chert of the Fennell Formation (map-unit 2) contains gold,
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chalcopyrite, pyrite and bismuth. Mineralization is. in twoAshear'
zones in greenstones of the Fennell Formation on the Gold Hill property.

These shear zones are altered to siliceous ferrodolomite, and cut by

: ’quartz stringers which contain free gdld.together with galena,

chalcopyrite; pyrite and sphalerite.k

Assays from shipments made in 1916 and 1917 are, respectively

~gold, 2.0 ounces per ton, silver, 0.90 cunces per ton, and COppef

1.46 per cent; gold, 2,1l ounces per ton, silver, 1,40 ounces per ton

and copper, 0,58 per cent,

Allies (18)

References: ‘Uglow, W.L.: Geology of the North Thompson Valley Map-

area, B,C,3 Geol, Surv., Can., Sum. Rept., 1921, pp. 1004~

1014 (2922),
This prospect is on the west side of the North Thompson

River, 2 miles north ofVChinook Cove,

Quartzites and concordant feldspar porphyry and felsite
dykes of the "Badger Creek Formation" (included in the Cache Group
in this report) contain‘quartz Veiné. Pyrite, galena and chaléopyrite

are disseminated through the veins.

Fortuna Group; Skookum Claim (19)

References: Ann. Rept., Minister of Mines, B.C., 1908, p. J123

(1909); 1913, pp. K209-21C (191L); 1918, p. K236 (1919).
Uglow, W.L.: Geology of the North Thompson Valley lMap-
area, B,C.; Geol., Surv., Can,, Sum, Rept., 1921, pp.

104A-1054 (1922).




‘is located about % mile north of the Fortuna.
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-The Fortuna Group was located about 8 miles southeast of the

Canadian National Railways Sﬁation of Louis Creek, The Skookum claim

The Fortuna pfoperty was worked in 1907-1908 by the Fraser

. River Copper Mining Company; no subsequent work has been reported,

Pyrite replacing a dolomite bed in argillaceous schists
and quartzites of map=unit 12a form the main orebody, Traces of

copper mineralization end minor amounts of galena are present. Gold,

silver and copper have been reported both from this body, and from
quartz stringers in the schists, Platinun was reportéd in small amounts
in the pyrite although Uglow states that analyses of picked samples

failed to show any trace of platinum,

The Skookum claim consists of a narrow zone of pyrite and

chalcopyrite in quartzites of map-unit 12a,

Vidette Lake Area (20)

References: Stevenson, J,S.: Ann, Rept., Minister of Mines, B.C., .

1931-1940 (1.931-19L1); especially 1936, pp. F36-FL3
.(193?). B.C. Dept, Mines, Bull, 1, p. 71 (1932).
éockfield; W.E;: Lode gold deposits of Feirview Camp,
Camp MoKinnéy; and’Vidette Lake area, and the Dividend-
iake#ie% property near Osoyéos, B.C.; Geol, Surv,, Can.,

Mem. 179, pp. 26-36 (1935).

Several properties, arcund the northern half of Vidette

Lake on Deadman River, were owned by Vidette Gold Mines ILtd.,

| Hamilton Creek Gold Mines Ltd., and Savona Gold Mines Ltd., the latter

company owning the Last Chance - Sylvanite group of claims,

coR
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These properties were developed during the thirties, but
the only one exploited extensively was owned by Vidette Gold Mines

Ltd, This property was located in 1931, was subsequently developed,

" a mill constructed, and the mine remained in'nearly continuous opera=

tion until 1940, when it was abandoned.

The ore deposits occur in narrow, fairly continuous quarts

veins in greenstone of the Nicola Formation (map-unit 11),

Mineralization COnsists of pyrite, chalcopyfite and reported tellurides,

accompanied by gold,

Maximum recorded preduction for 1 year from the Vidette
property was in 1936, when 12,202 tons of ore yielded 8,269 ounces

of gold, 13,037 cunces of silver and 2?,6?2 pounds of copper.

The workings have been described in detail by Cockfield

and Stevenson,

70~1ile House (21)

)

Reference:‘ Waterland, T.M.: Ann, Rept,, Minister of Mines, B.C.,

1966, pp. 135-136 (1967).

- Bornite is reported in claims held by Cominco, Limited, 15

miles due east of 70-Mile House, It cccurs as fracture fillings and

" minor disseminations in syenite (map-unit 1k).

C-Soo Group (22)

Reference: Waterland, T.M.: Ann, Rept., Minister of Mines, B.C.,

1966, pp. 135-136 (1967).

. The C-Soo Group of claims east of 70-ifile House, at the

- head of Campeau Creek, is reported as a copper prospect, GCopper

Soo Mining Compsny Limited had geophysical and geochemical surveys

conducted in 1966,
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Lac la Hache (23)

References: Waterland, T.M.: Ann, Rept., Minister of Mines, B.C,,

1966, ps 135 (1967).

Six miles northeast of Lact la Hache on claims owned by

Anaconda American Brass Limited, veins carrying'galena, chalcopyrite

~and sphalerite with associated malachite and azurite occur in

andesite (map-unit 11).

North of

Iac la Hache (2L)

‘Reference: Waterlahd, T.M.: Am, Rept., Minister of ifines, B,C,,

1966, p. 135 (1967).

Twelve milss northeast of Lac la Hache, on claims held by
Coranex Limited, Vancouver, chalcopyrite occurs as fracture fillings

and as disseminations in Nicola volcanic rocks (map-unit 11),

Chromite Cccurrence

‘North of Clinton (25)
References: Ann, Rept., Minister of Mines, B.C., 1932, p. Algh

(1933).

On the west side of the Bonaperte River, 7 miles north of

Clinton on c¢lzims owned by W.N.D, McKay, Clinton, in a serpentinized

belt of dunite numerous nodules of high grade float and narrcw segrega-

tions of speckled chromite in place were reported,

Nickel Deposit

South éf Clinton (26)

~ Reference:  Reinecke, L,: Mineral Deposits between Lillooet and

Prince Ceorge, British Columbia; Geol, Surv,, Can., Mem,

118, p. 96 (1920),
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~ Garnierite was reported about h% mniles south of Cliﬁton,
% mile west of Highway 97. An aséay reported 0.1l per cent nickei'

and 0.17 per cent chromium oxide, Crp03,

Manganese Deposité
© Clinton (27)
Réferences: Reinecké, L.t MineralnDeposité befween Lillooef and
Prince George, British Columbia; Geol, Surﬁ., Can.,
Mém. 118, p. 95 (1920). Holland, S.S.: Ann, Eept.,

Minister of Mines, 1948, pp. 91-92 (1949).

Manganese occurs in three locations in the west half of the
map-area. Near the base of the Marble Range, about 10 miles northwest

of Clinton in argillités and cherts of the Cache Creek Group, a deposit,

owned by W, Murray, New Westminster, contains psilomelane, manganite

~and pyrolusite. Assay results were manganese 7,59 per cent, silica

82,57 per cent, and phosphorus 0,018 per cent,

Just west of the Pacific Great Eastern Railway 3% miles

southwest of Clinton, brick coloured cherty quartzite with thin

- films of black manganese along fracture surfaces assayed about 0.75

per cent manganese, In an open-cub, rock mineralized with pyrolusite

in stringers assayed 15,8 per cent manganese.

On the‘southeast side of Hart Ridge, L miles southeast of

Clinton, manganese oxides occur in narrow fractures in white or

‘ yel1ow stained quartzite,

Chrysotile Occurrences

Clinton (28}
Reforences: ‘Dawson, G.,M.:  Geol, Sur#., Can., Ann, Rept. VII B, 189L,
~ p. 345 (1896). Rdbinson, W.C.: Ann, Rept., Minister of

Mines, B.C., 1960, pp. 130-132 (1561).




ulgh-

Across the road from the Mond Ranch, 6 miles by road
northeast of Clinton, chrysotile in veinlets generally narrower

than 1/16 inch is abundant in a small serpentine mass.

Small veins of chrysotile or serpentine asbestos occur on

the south side of Mount soues, southeast of Clinton,

Coal

Chu Chua Coa1 Mining Syndicaté (29)
References: Dawson, G.M.: Report on the éréa of the Kémloops ma@»
sheet, British Columbia; Geéol, Surv,, Canf,.Ann. Rept.,
- (New Series) vol; VII, 189h;‘b. 228B (1896), Ann.ARept.,
Minister of Mines, B.C., 1920, p. N8 (1921); 1922,
pe NU6 (1923). Uglow, W.L. . Geolégy of the North
Thompson’Valléy Map-area, B.C.; Geol.‘Surv., Can,,

Su.m.o Reptc, 1921’ ppo 92~AL"'98A (1922)0

‘Coal occurs in the lower part of Newhykulston Creek, south
of Chu Chua in the North Thompson River valley, about 50 miles north

of Kamloops.,

First recerded examination of the deposits was in 1877.
Developmeﬁt and exploitation of the property was undertaken by the
éhu Chua GCoal Mining Syndicate and a small amount of coal produced,
The property was shut down in 1923, The coal forms thin seams in
Shales and sandstones of the Eocene Chu Chua Formation and is

classified as low-rank bituminous, or high-rank sub=-bituminous,
A detailed. report on the property is given by W.L. Uglow.‘ -

Canim Lake (30)
References: Ann, Rept,; Minister of Mines, B.C., 1923, p. A148

- (192h),
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Annual Report of the B.C, Minister of Mines for 1923,
notes that 'an occurrence of coal is reported in the vicinity of

Canim Lake!,

Saline Lakes

Saline lakes have been known in the western half of the.
map~area for many years and these have been discussed by Reinecke
(1920, pp. 51=62) and Cummings (19&0, pp. 1-2L, 30-32, LO-h1, 60-61)
énd it is from tﬁeir réports that the following infomation is taken,

For complete information on these lakes and their history, the reader

is referred to the reports by Reinecke and Cumings and the additional

references mentioned there, So far as is knowi there has been no

interest in these lakes in recent years,

The saline lakes are small and undrained in which thé
conCentrafion of salts has occurred as a result of evaporation., The
important dissolved salts are sodium carbonate, magnesium carbonate,
sodium'sulphate, and magnesium sulphate. The source of the salts is

apparently the underlying rocks from which the material is leached

and carried by surface drainage or springs into the lake basins, It

has also been suggested that water from volcanic sctivity has been

direct source of the salts.

Soda Lakes (31)

References: Reinecke, L.: Mineral Deposits between Lillooet and

Prince George, British Columbiaj Geol, Surv,, Can.,
Mem. 118, pp., 57-63 (1920). Cuwmmings, J.M.: Saline
and Hydromagﬁesite Deposits of British Columbia; B.C,

Dept. Mines, Bull., L pp. 1-2 (19L0). -

Soda lakes contain brines with mainly dissolved sodium

carbonate (NayCO3) or sodium carbonate, magnesium carbonate (MgCO3)




and other salts in small quantities, In this area they are restricted -
entirely to areas of flat-lying plateau lavas (map-unit 25), The
lakes are fed by surface drainage as well as by springs. Soda lakes

are concentrated south, southeast and east of Meadow Lake, northwest,

" northeast and east of 70-Mile House, and near Mount Begbie. From

some of these a small commercial production has been caried out.

Epsomite Lakes (32)
ggferenges: Reinecke, L.: Mineral Deposits between Lilloocet and
\Prince;George, British Columbié; Geol. Surv., Can.,
Mem, 118, pp. 51-57 (1920). Cummings, J;M.é Saline
and Hydromagnesite Deposifs of British Columbia;’B.C,

Dept. of Mines, Bull. L, pp. LO-41 (19403.

Two small lakes southeast of Clinton contain epsomite (uagnesium

sulphate). The lakes lie on Cache Creek Group rocks (map-unit L) of

which basic lavas are a major rock type. Presumably surface water and
springs percolating through these rocks have leached magnesium sulphate

which was concentrated by evaporation in these lakes,

Hydromagnesite Deposits

Deposits of hydromagnesite occur in four areas in fhe west
half of tﬁe map~-area, These deposits are small and have been described
by Reinecke (1920, pp. 20-49) ana Cﬁmmings (1910, 19 102~129)., Hydro-
magnesiﬁe deposits in this area are a mixture of hydfated magnesium

carbonate, calcium carbonate and magnesium sulphate,

Meadow Lake {33)
References: Reinecke, L.: Mineral Deposits between Lillocet and
Prince Ceorge, British Columbia; Geol, Surv,, Can., Mem,

118, pp, Lh-h6 (1920). Cuamings, J.M.: Saline and
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Hydromagnesite Deposits of British Columbia, B,C, Dept.

of Mines, Bull. L, pp. 102-108 (1940).

The Meadow Lake deposits com?rising about five areas of

fairly pure hydromagnesite occur % to 2 miles east of Meadow Lake.

They wnderlie an area calculated by Cummings (1940, p. 104) to be

2hli,000 square yards. Tonnage calculated by Cummings (1940, p. 105)

was 114,200 tons.

- Watson Lake (3L)
References: Reinecke,‘i.:' Minerai Dépo;its between Lillooet and
) Prince Geofge, British éblmnbia; Geol, Surv,, Can.,
Mem. 118, pp. L&-L8 (1520). Cumnings; J.M.: Baline

and Hydromagnesite Deposits of British Columbiaj B.C,

Dept., of Mines, Bull, L, pp., 108-110 (194,0).

The deposit is situated % mile south of Watson Lake, a small
lake abouf one mile east of Tétton station on the Pacific Great Eastemn
Railway, southeast of Lac 1a’Hache. Several small areas ﬁotalling
26,000 square yards contain an estimated 23;500 tons of hydromagnesite

Cummings, 1940, p. 109).

Clinton (35)
Egég{ggggg: Reinecke, L;: Miné%al‘Deposits between Iillooet and
Prince George, British Columbia; Geol, Surv,, Can.,
Mem. 118, p. hh'(i920). Cummings, J.M.: 'Saline and
Hydromagnesite Depésits of British Cclumbia; B,.C. Deﬁt.

of Mines, Bull, L, pp. 112-113 (19L0).

The Clinton deposits lie in the valley of Clinton Creek;

[t

about * mile east of Qlinton. Three small hydromagnesite deposits

have an area of 3,310 square yards and have a tonnage of 2,650 tons,
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‘Sixty-one Mile Creek (36)

Reference: Cumming, J.i,: Saline and Hydromagnesite Deposits of
British Columbia; B.C, Dept. of Mines, Bull. L, pp.

© - 113-11 (1sko).

A deposit of hydromagnesite lies about L miles north of

- Chasm Provineial Park. Cunmings (1940, p. 113) reported that it

covers an area of 13,000 square yards and contains a probable 9,000

to 10,000 tons,

Magnesite Cccurrences
Lac la Hache (37)'
Reférence:‘ Camsell, C.: Noté on tﬁe occurrences bf diatomaceous
| earth, cl@y, and magﬁ;site aiong thé route of the ?acifig
Great Eastermn Railway., Gecl. Surv., Can,, Sum, Rept°;

Pt. B, 1917, p. 25 (1918).

On the southwest side of Lac la Hache, hard, white, fine-

~grained magnesite is reported in volcanic rocks as a number of short
P 3

narrow veins. Chemical analysis showed the composition to be magnesium -
carbonate 70 per cent, calcium carbonate 27 per cent, and iron 2 per

cent,

- Clinton (38)

‘Reference: OCockfield, W.E,, and Walker, J.F.: An occurrence of

magnesite near Clinton, Britiéh Colunbia, Geol., Suxv.,
Can., Sum. Rept., Pt., AII, 1932, pp.  72-72 (1933). Ann,

Rept., Minister of IMines, B.C. 1947, p. 220 (194€).

About 6 miles from Clinton and a mile east of the Mond
ranch, magnesite occurs. in badly altered, basic rock, now consisting

largely of serpentine, The magnesite apparently formed from surface




. | e

f—3

alteration of this rock, Complete alteration produces a china-white,

dense magnesite of good quality,

Travertine Deposit

Clinton (39)

References: Reinecke, L.: Mineral Depoéiﬁs bétﬁeen’Lillooet and

Prince George, British Columbia; Geol. Surv,, Can,,
- . Mem, 118, pp. L9-51 (1920). Merritt, J.E.: Ann, Rept.,
Minister of Mines, B,C., 1948, p. 188 (1949); 1949, p.

256 (1950} 1953, p. 191 (195L). -

A dome-shaped deposit of travertine or calcareous tufa
locatéd 3 miles west of Clinton on the Pacific Great Fastern Railway
is owned by Clinton Lime Holdings, Limited, Vancouver, The deposit is

R | bedded and consists of firmly compacted rock, Frem 1947 to 1953

oy | agricultural lime was produced,

- - , , . Gypsum
Louis Creek Deposit (hQ)
- References: Davis, A.W,: Ann, Rept., Minister of iines, B.C., 1922,

. p. N153-N13h (1923),

A small deposit of relatively pure 'gypsite' on the North
Thompson River, near Louis Creek, sbout LO miles north of Kamloops
~~~~~~ : : was judged capable of limited production by Davis but no subsequent

development has been recorded,

Volecanic Ash

':‘ Deadman River (hl) |
Referenées:. Eérdley-ﬁilmot, V.L.: 'Silicéous Abrasives; sandstones,
quartz, ?fipoli, pumice,uand yoléanié dﬁst; Mines
ST i Branch, Dépt° Mines, Csnada, No. 673, pp. 87-89 (1927).

Ann, Rept., Minister of iines, B.C. 1959, pp. 181-185
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(1960). Roman Fozzolan in B,C.; Western Miner and

Oil Review, p. 52 (1959).

Acid volcanic ash of late Tertiary age, which outcrops in
the Deadman River valley near Snohoosh Lake, has been considersd at

different times as a possible source of abrasive material or of

pozzolan.. The ash isin flat-lying beds of irregular thickness, and

vlarge outerops form steep bluffs on the sides of Deadmen River Valley.

The commonest type is buff to grey or yellow and medium zrained, but
may:be coarser, It consists mainly of &evitrified‘glass, with quartzv
agd.feldspar fragments, Beds of white.aéh, within the;Buff ash, are
extremely fine grained and wniform and‘compoéed of fragments of cléar

volcanic glass,

Prior to 1927, the white ash bed at Sherwood (Last Chance)

~ Creek, a tributary flowing into Smohoosh Lake, was staked and sbout 1

ton of material removed. Laﬁer, ash staked by T.C, McAlpine as a

source of pozzolan, was examined in March, 1959, by C. Riley, for

Industrial MineralsLtd., a privately owned company., Preliminary

estimates of the deposits were placed at 15 million tons, Little

~ development work had been done at this tinme (1959) and no subsequent

development has been reported.

Mahood Lake (L42)

References: Cummings, J.M.: Ann, Rept., Minister of Mines, B.C.,

1947, p. 226 (19h8).

Muscovite mica of possible commercial value is present

near Mshood Lake, although, according to Cumings, the proportion

- of mica of-marketable grade is too low to be éxploitéd profitably.
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