


26 February, 1969

Notes on the open file report on the Bonaparte River
Map Area, (92P), British Columbia, by R.B. Campbell and
H.W. Tipper.

The Bonaparte River map area is bounded by longitudes 120°
and 1220 West and by latitudes 51° and 520 North. The present
report is based on field work carried out from 1963 to 1965,

The information in this report was obtained in part from air
photo interpretation and aerial reconnaissance bv helicopter,
but mostly from ground traverses. The information in the S.W.
quarter is derived mainly from Trettin's report of 1961.

PHYSIOGRAPHY

Bonaparte River map area is part of the interior plateau
and is sub-divided into several plateaux and highland regions.
The sub-divisions are as follows:

1. Fraser Plateau which comprises about three-quarters
of the map area, mainly the western part., It is
essentially a flat or gently rolling region lying
between 4,000 and 5,000 ft. elevation. In the
south-west quarter the lMarble Range rises abruptly
to 7,500 ft.

The flattest part of the plateau, in the west half,
is underlain by flat lying Pliocene and/or Miocene
lavas.

2. The Thompson Plateau.

This is distinguished from the Fraser Plateau by
slightly greater relief and the absence of extensive
flat lava areas. The Eastern boundary of Thompson
plateau is approximately the North Thompson Valley.

Thompson plateau is underlain bv folded and block
faulted late Palaeozoic, Mesozoic and early Tertiary
volcanic sedimentary and grantiic rocks.,

3. Quesnel and Shushwap Highlands.

These two sub-divisions abutt the Fraser and Thompson
plateaux on the east along the line from the South
East corner on the map area, along the North Thompson
River valley to Little Fort and south westerlv to the
east end of Cannim Lake., The region is characterised
by broad rounded mountains up te 7,000 ft. separated
by deep valleys.,

This area is underlain mainly by folded and metamorphosed
Palaeozoic rocks with lesser amounts of Mesozoic rocks.
Igneous intrusions of Cretaceous age commonly form the
prominent ridges of the mountains. ‘

L. Glaciation.

The entire map area was glaciated. Z=vidence indicates
that a dividing line between northward and southward
flowing ice was situated in the map area. Glacial
deposits, although widespread, are not deep. Over the
plateau in the west half of the area drift is generally
one to five feet deep except vhere filling preglacial
gullies and valleys. =

Except for the area west of Marble Range, the last
glacial ice to cover the area issued from the Cariboo
Mountains. Available information suggests that ice
advanced from east to west along the north boundary

of the area from where it fanned out northward and
southward. The southward flowing ice moved south-
westerly and southerly in the western part of the area
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but near the central and southern parts it flowed
southerly and south easterly.

General Geology.

The map area straddles the Quesnel trough, a basin of
early Mesozoic eugeosynclinal deposition situated
between the Omineca geanticline in the Columbia
Mountains to the East and the Pinchi geanticline to
the West.

Late Precambrian and/or early Palaezoic strata are
widely exposed in the Omineca geanticline. These,
together with late Palaezoic rocks, lie along the
eastern edge of the map area and mark the western
extremity of the easterr fold belt of which the
Shushwap Metamorphic Complex is an integral part.
Late Palaezoic rocks of the Pinchi geanticline are
restricted to 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.

LAYERED ROCKS

Shushwap Metamorphic Complex (Map Unit A)

Rocks assigned to this complex underlie a small area

along the eastern boundary of the map area in Clearwater
River Valley. The rocks are dominantly quartzo feldspathic
biotite gneiss and schist, containing garnet and
sillimanite, and minor ampnibolite, quartzite, marble

and 15-25% pegmatite. They are intensely and complexly
deformed, their age is not definitely known and Campbell
hes some evidence that Kaza group and probably younger
strata are involved.

Kaza or Cariboo group. Map Unit 1.

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.

INTRUSIVE ROCKS

Serpentinite was noted in two small bodies south-west
and south of Little Fort. The remainder of the known
intrusive rocks are granitoid and can be diwvided into
two groups depending on age. In general hornblende-
biotite quartz diorite, and grano-diorite 1ith minor
diorite, syenodiorite, and syenite are late Triassic
or early Jurassic (Rhaetian or Hettangian) and biotite
granodiorite and quartz monzonite are Cretaceous.

Serpentinite (Map Unit 9) was found in sufficiently large
masses to be mapped separately in only two places, one
south and the other southwest of Little Fort on the
margin of the Thuya batholith. The serpentinite is

very fine grained and commonly dark grey or black with
green scaly serpentine on shear surfaces. Between Thuya _
batholith and the more northerly of the serpentinite -
bodies near Little Fort is a zone of brown weathering
serpentinite, locallywith veinlets of magnetite, and of
foliated mafic phases of the batholith with sparse

iron sulphide. The age of the ultramafic rocks is not
known. The unit has been_ designated as Permian and/or
Triassic.

Rhaetian or Hettangian granitic rocks - (Map Units 13 and 14)

Map Unit 13 - Syenite and Monzonite.




North and West of Friendlv Lake several intrusions

range from narrow dykes to elongate masses two miles
long by half a mile wide. Rocks contain pink and less
comnonly creamy white phenocryst set in a grey to creamy
fine grained matrix. Small quantities of very fine
amphibole are the only apparent mafic constituent.

A body of syenite (Map Ynit 13b) about six miles long

and up to one and a half miles wide is associated with
Thuya batholith type granitic rocks in a small area

about five miles immediately west of the town of Barriere.

Rocks of Map Unit 13 are known to intrude only strata

of the Nicola and Cache Creek groups upon which they
seem to have had little or no contact metamorphic
effect. TFragments of rocks similar to those near
Friendly Lake were noted in early Jurassic conglomerate
on Windy Mountain, hence the age designetion of Rhaetian
or Hettangian in common with the Thuya and Takomkane
batholiths. The syenite west of Barriere evidently
intrudes Cache Creek group strata, hence is Permian or
vounger. Its age has not been more closely determined.

Thuya and Takomkane Batholiths and Related Intrusions -
(Map Units 14, llha, 1Lb)

Thuya batholith rocks are reasonably well exposed near
Thuya Creek which flows easterly to join the Thompson
River just south of Little Fort.

Thuya batholith in the east central part of the map
area is at least 4O miles long east-west and 26~miles
wide north-south., Contacts of the western part are
covered with Tertiary volcanic deposits. The batholith
extends westerly from North Thompson River to Ravfield
River, a branch of Bonaparte River, and northerly from
seven to possibly fourteen miles south of Bonaparte
Lake to about four miles beyond Icken Creek. Much
smaller masses of similar and apparently related rocks
were found four to six miles west of Barriere near the
south boundary of the map area about ten miles west of
McClure.

Takomkane batholith is named for Takomkane Mountain in
Quesnel Lake map area where the rocks are particularly
well exposed. Boss Mountain molybdenum deposit is on

the eastern slopes of Takomkane Mountain. Takomkane
batholith straddles the centre of the Northern boundary
of the map area. The crudely circular pluton roughly
thirty miles across extends from near the village of
Forest Grove west of Cannim Lake to the north boundary
and from Spout Lake on the west to near Hendrix Creek

on the east. The bulk of the rocks of the Thuya and
Takomkane batholiths and related intrusions are hornblende
biotite granodiorite and quartz diorite. Major variants
are diorite and syenodiorite of Takomkane Batholith

(Map Unit 1l4a) 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 physocrysts of pinkish
inclusion-rich potash feldspar. Neither the abundance nor
the prominence of the phenocrysts is such that the rocks
generally would be termed porphvritic. The rocks are
prominently speckled medium grey to brownish grey but
locally have a greenish cast as a result of epidotie -
alteration. Mafic minerals vary from less than 5% to

more than 20% and show little preferred orientation.

In generel, composition of the main phases of the
batholiths averaged from 24 modal analyses is approx-
imately 50% plagioclase, 15% potash feldspar, 20% quartz,



7% hornblende, 3% biotite and 5% accessory and
alteration minerals. All the rocks have been altered
to some degree; hornblende and particularly biotite
may be changed to chlorite and epidote, plagioclase

is almost invariably altered to epidote, sericite,
clay minerals and carbonate, and potash feldspar shows
a dusting of clay minerals.,

Of the variations from the normal type, the most
striking is medium to coarse hornblendite found along
the eastern side of Thuya batholith near Thompson River.

Map Unit lLa.

A strip along the western edge of Takomkane batholith
consists of diorite and syenodiorite (note C.J.R. Woodcock
for information.)

Nine miles west of Barriere a small intrusive body
associated with the Fennell formation consists of fine
and medium grained augite-hornblende diorite. Epidote
is a common and locally abundant alteration mineral.

Map Unit 1ib.

Leucogranodiorite and quartz monzonite form the western
phase of Thuya batholith. The rocks are similar to
those of the eastern part of the batholith but contain
much less mafics.,

Btructural Relations.

The contacts of the Thuya and Takomkane batholiths
and related intrusions are very poorly exposed and in
places are covered by extensive deposits of Tertiary
rocks. On a broad scale the contacts are discordant
with the layering of the invaded rocks but locally
they are concordant,

Contacts with the Nicola group are not sharply defined.
The transition zone, up to a mile wide, contains rocks
that are typical of the granitic batholiths, others
typical of the Nicola group or its metamorphic equiv-
alents and others that are rather hybrid looking diorites
that could belong to one side or the other of the contact.

The age relations of the various phases of the batholiths
are not known.

Thuya and Takomkane batholiths cut Upper Triassic and
older rocks are not known to cut younger sequences.

The plutons are overlain by Eocene and Miocene or Pliocene
volcanics; in some cases they are faulted against the
former as well as against lower Jurassic rocks.

Age and Correlation.

The age of the Thuya batholith is inferred to be Rhaetian
or Hettangian, that is very late Triassic or verv early
Jurassic. The compositional similarity of the Takomkane
batholith and other minor intrusions to the Thuya batholith
indicates that they are contemporaneous, Potassium-argon
age determinations were made on two samples of Thuya
batholith and one of Takomkane batholith. The latter is
187 million years for biotite. One of the former from

the eastern or 'normal' phase of the batholith is 194

plus or minus 10 million years for biotite and 198 plus o
or minus 28 million years for hornblende; the other from
the western leucocratic phase is 166 plus or minus 11
million years for biotite. Three of the four ages are

in excellent agreement and corroborate the geologically

inferred age.



The younger age is probably a result of argon loss
from the biotite or it could represent the true age
of the younger phase.

Cretaceous Granitic Rocks - (Map Unit 20, 20a, 20b)

Raft and Baldy batholiths and related intrusions,
(Map Unit 20). ,
Raft batholith is 4O miles long in a westy north-westerly
direction and a maximum of 10 miles wide. From its
western end near the eastern end of Cannim Lake it
extends easterly to Clearwater River and beyond. North
of Mahood Lake two oval shaped bodies three to four

niles across are texturely and compositionally similar

to Raft batholith as is a small intrusion near the head
of Cannim Lake on the eastern shore and another just

east of Hendrix Creek on the north boundary.

Baldy batholith is named for Baldy Mountain on the
Eastern boundary of the map area east of Little Fort.

The great bulk of the pluton is in the Adam's Lake map
area, only its western end extends into Bonaparte River
map area, This batholith is about 25 miles long and
reaches a maximum width of 15 miles - like Raft batholith
it is elongate in an east-west direction just north of
Baldy Mountain.

Lithology.

Most of the rocks of the Raft and Baldy batholiths are
granodiorite or quartz monzonite, hence are aprnreciably
more potassic than those of Thuya and Takomkane batholiths.
They differ from the latter also in having less mafic
mineral and a preponcerence of biotite over hornblende.

Though Raft and Baldy batholiths have compositions
significantly different from Thuya and Takomkane batholiths
they differ little in texture except that the former are
more distinctly porphyritic with pinkish, somewhat
rectangular potash feldspar phenocrysts up to one centi-
metre long that are prominent and common though not
ubiquitous.

The compositions of the two batholiths seem to be fairly
uniform but local variants were noted. There are

narrow zones of hornblende diorite near the north contact
of Raft batholith just west of Clearwater River. 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 apnears to intrude lower
Jurassic rocks.

Structural Relations.

The contacts of Raft and Baldy batholiths are not well
exposed and the few places vhere 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 cross cutting relationships as

seen on the scale of the map., The surrounding rocks

are apparently only locally deformed by the emplacement

of the plutons although they are metamorphosed commonly
for only a few hundred yards but in some places up to
several miles from the nearest granitic contact.

Pyroxene rich rock from Map Unit 16 on the northern -
contact of Raft batholith may be the result of re-crystall-
ization in the contact zone.

Raft batholith cuts rocks as youn% as early Jurassic
and is overlain br plateau lavas (Map Unit 25) and younger
Tertiary volcanic deposits, _



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 Chua Chua
beds and hence are pre-kocene.

Potassium-argon age determircations 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 + 5 million years and 80 t

6 million years whereas the former gave 105 + 9 million
years and 140 + 9 million years. This encompasses

the interval from Late Jurassic to mid-late 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 than Baldy
batholith and this 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 south west of Fraser River
is a small area underlain by granitic rocks. These are
described by Trettin (1961) as follows:

"the intrusions are comrosed of diorite, quartz
diorite, granodiorite, and dacite. Quartz diorite
is the commonest rock type. The plutonic rocks
have a hypidiomorphic equigranular texture and

are mostly even grained. Many of the rocks are
porphyritic.

that the quartz diorite has been emplaced by
intrusion and not by process of granitization is
suggested by the cross cutting relations of the
granitic rocks and the very low grade of regional
metamorphism of the country rocks suggesting
shallow depth of emplacement"

Trettin, for various reasons, consicers these intrusions
to be "early Lower Cretaceous or older". In Taseko

lLakes map area to the west, Tipper in 1963 found that

the Coast Intrusions are Cretaceous or early Tertiary age.
ilso, less than 20 miles to the west, small granitic
stocks intrude the Jackass Mountain Group of early
Cretaceous age. Furthermore it has been established
(Jeletzky and Tipper 1968) that uninterrupted sediment-
ation in that area continued throughout late Jurassic

and most of early Cretaceous time,

For these reasons a late Cretaceous or Tertiary age

for these intrusions is probable., However, the rossibility
of some relation to the older granitic rocks of Map Unit

14 cannot be ruled out.

Granitic Intrusion Tintlahtan Lake - Map Unit 20b.

Just north-east of Tintlahtan Lake a small group of
leuco-quartz Monzonite cuts the fragmental volcanic

rocks ?Map Unit 16). The intrusive rock is light to
medium grey and medium grained. Scattered veinlets -
of smoky grev carry molybdenite,



The age of this intrusion is not known other: than
that it cuts Lower Jurassic rocks. It may be of the
same age as Raft batholith or it may be younger,
equivalent,perhaps to the compoSitionally similar
intrusive 50 miles to the south east in Adams Lake
map area for which a potassium-argon age on biotite
is 46 t 5 million years.

Structural Geology

Three main elements of the structure are:

l.) Major faulting in the North Thompson River,
Louis Creek and Lemieux Valleys.

2.) Block faulting in the Eakin Creek Region.

3.) Deformation in the Marble Range.

Faulting along North Thompson River Valley.

A major north north-west trending fault extends from
the south-east corner of the map area down Louis Creek
Valley into North Thompson River Vallev and then into
Lemieux Creek Valley where it seems to splay into
several branches. The general zone of faulting however
may extend to Mahood Lake and beyond.

The southern part of the fault appears to be a single
break or narrow zone from near Lemieux Creek and

divided into several north westerly trending branches.
The principle branch is inferred to bring the Fennell
Formation against the Cache Creek Group and Map Unit 10.
If tlis is so, then the fault which is evidently steep
from Mann Creek south, apparently flattens and becomes
a reverse or thrust fault near Mahood Lake, Compelling
evidence of faulting between the Fennell Formation and
Map Unit 10 is lacking however.

Jones (1959) showed several faults in and near Louis
Creek Valley to the south-east in Vernon map area.

One or all of these may be extensions of the fault
discussed here. To the north in Quesnel lLake map area,
the trace of the fault cannot be identified at present
but this should be possible with further work. It may
in some way continue into the fault that passes along
Spanish Lake and valley and thence north-westwards to
near the north west corner of the Quesnel Lake map area.

The latter fault is thought to be a principle southward
extension of the Pinchi fault.

Block faulting in the Eakin Creek Region.

Conspicuous on air photographs of the Eakin Creek

Region are the multitude of closely spaced toposranhic
linears which, although some may be glacial, are largelv

a reflection of block faulting, the main structural
feature of this part of the map area. These linear
features are concentrated in an area between Bonaparte
Lake and North Thompson River and north-westward through
Cannim Lake to Mount Timothy and Lac Lattache. The
greatest concentration is aprarently north and south

of Eakin Creek but this may be accounted for by thinner
drift cover which permits a sharper topographlc topograph;c
definition of the features. Elsewhere, as to the south-"
east around Mount Hagan where drift and forest cover

are thicker, the features are less prominent, the subduing
of the features there may also be attributable to
different rock types.



These features apparently are confined to areas south-
west and west of North Thompson fault and to the west
they end abruptly at the margin of the plateau lavas,
Map Unit 25.

The distribution and orientation of these lineaments

is illustrated in Fig. 5. 1In the Egkin Creek area,

the preferred trend is north west although North, north-
east or east trends are noted. Around Cannin Lake
north-east trends are predominant and necar Lac Lattache
north west trends are more common. In these areas the
features with predominant north-west trends are the
longest uninterrupted and most deeply incised of all the
lineaments. In Fig. 5 only the obvious and largest
lineaments are illustrated.

Unquestionably some joint systems when examined in
outcrop are parallel with the major lineaments with no
movement of the joints indicated. However, the major
lineaments are oriented in so manv directions it would
be difficult to conceive of the joints that were not
parallel or sub-parallel with some of these., This is
particularly true of Thuya batholith (Map Unit 14)
which appears to be shattered by thousands of closely
spaced joints, fractures, and/or faults. The writers
believe these features are a result of erosion along
the system of closely spaced faults to which the joint
sygtems of the area may or may not bhe related. Admittedlv
some of these lineaments may result from erosion along
prominent joints but these are few. The reasons for
believing block fauwlting is responsible for this
topographic effect are as follows:

1.) In many places the lineaments mark abrupt
changes in lithologv within one map unit.

2.) Rocks of different ages are in contact along
these lineaments in several places.

3.) 1In several rlaces blocks of older or younger
rocks are introduced into areas of younger
or older rocks respectively and this can be
explained most readily by block faulting.

L.) VWhere the rocks along these lineaments are
exposed a narrow zone of brecciation, shearing
and slickensiding is present.

Most of these faults appear to be near vertical.
The amount of displacement on these faults is not
thought to be great. Mapping clearly shows that
Jurassic and Triassic rocks are more thoroughly
fractured by the faulting than the early Tertiary
rocks which are cut by relatively few widely spaced
fauults. The cretaceous Raft batholith does not
exhibit closely spaced fractures characteristic of
the older Thuya and Takomkane batholiths.

This block faulting is the main or only deformation

that has disrupted the late Triassic and early Jurassic
rocks of Units 10, 11, 15 and 16. Nowhere do these

rocks give evidence of a widespread systematic deformation
by folding. They consist of numerous distinct blocks,
apparently with a single, consistent attitude within

a single block but completely disorientated with respect
to one another.

The age of the block faulting can be established with —
reasonable assurance. The Dead Man River Formation

(Map Unit 24) and Map Unit 25 are not cut by any of

these faults, so the faulting can be no younger than

late Miocene. The Eocene and Oligocene Skull Hill
formation is cut by the faults so that block faulting
must have occurred between~Miocene and Late Miocene times,



However, the Skull Hill formation is much less fractured
than the early Jurassic and late Triassic rocks suggest-
ing that least two episodes of faulting took place, one
prior to the eruption of Skull Hill formation and one
later, possibly a result of further movement on someof
these faults. In this way the difference in the amount
of fracturing in older and younger rocks can be exnlained.

When the earlier episode of block faulting occurred is
not definitely known. Unquestionably it is ir part
early Jurassic (Sinemurian) although it could have
occurred repeatedly over a long period. Significantly
Raft batholiths does not show intense fracturing
characteristic of Thuya and Takomkane batholiths.
Possibly block faulting in the Raft batholith related
to the same Cretaceous orogeny.

Deformation in the Marble Range.

The south-west part of the map area is dominated by
the Marble Range which includes the Edge Hills and
other small ridges and hills. This structurally dis-
turbed area is isolated from 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 of folding and crossirg,
thrusting and an episode of normal faulting. This
interpretation has a bearing on the structural history
of’ the area and of the cordillera as a whole.

Several pronounced lineaments (See Fig. 6) trend to
north-westerly parallel sub-parallel to the trend

of Marble Range in an area bounded on the north-east

by the basaltic plateau lavas (Map Unit 25) and on

the south-west by the Fraser River fault. These
lineaments are believed to be normal faults 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 emerge and be indistinguishable.

The fault between Edge Hills and Marble Range that
apparently truncates the structure on the Edge Hills
is a zone of intense shearing and brecciation. The
faults cutting the Marble Range vhere exposed alrco
exhibit shearing. DBetween Tsilsalt Ridge and Hart
Ridge, two Jurassic units (Map Units 17 and 18) have
been downfaulted forming a graben in the Cache Creek
Group (Map Unit 4). Near the west end of Lobn Lake,
the Cache Creek Group is in fault contact with the
Skull Hill formation (Map Unit 22) as evidenced bv 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 possess a similar pattern to that in

the Eakin Creek region. In the Marble Range vertical
displacement does not appear to be great for none of
the faults seem to disrupt greatly the fold pattern
of the range, as shown by Trettin (1966, page 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 Eakin Creek
Region.

The faulting is later than the folding of the Pavillion
and Cache Creek Group. Trettin, who recognised the_ -
folding in the Marble Range, described the structure



as follows (Trettin, 1966, Pages 98 - 99).

"The overall structure of the range is a
north-westerly plunging anticlinorium en
echelon with a synclinorium. 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 simnle and shallow.
On the flanks of the anticlinorium, they
show complex drag folding. In the western
parts of the range, folds formed in member C
change, in south-westward direction fron
open ancd 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 structural
disturbances on the south-west (Fraser River
Fault Zone) ".

From a study of the Mount Kerr map section, Tiovper
concluded that the synclinorium is made up of the
lower part of Marble Canyon formation with map

unit 5 at the base and that these rocks have been
thrust south-westerly onto the upver part of lMarble
Canyon formation.

The Pavillion Grour has also been folded and Trettin
commented as follows : (Trettin 1961, Page 23).

"In most localities the strata of division 1

(map units 7 and &) strike north-westerly 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 aprarent that the Cache Creek
Group in the western part of the area and the Pavillion
Group, were folded, possibly at the same time. As

the Pavillion Group is involved, the time of folding

is not likely older than middle or early Triassic.
Presumably the Cache Creek Group in the eastern part

of the map area was folded at the same time. 1In the
discussion of 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 the yvounger rocks is

true also for the whole area then the folding of the
Cache Creek and Pavillion Groups is no younger than
late Triassic and no older than early or middle Triassic.

A mid-Triassic orogeny has been recognised in northern
British Columbia (Souther and Armstrong, 1966, pages
173-174). Possibly the mid-Triassic folding in
Bonaparte River map area is a reflection of that orogenv.

The Bonaparte River map area is bounded by longitudes 120°
and 122° West and by latitudes 51° and 520 North. The
present report is based on field vork carried out from
1963 to 1965. The information in this report was obtained
in part from air photo interpretation and aerial reconn-
aissance byv helicopter, but mostly from ground traverses.
The information in the S.W. quarter is derived mainly
from Trettin's report of 1961. -

——



PHYSTIOGRAPHY

Bonaparte River map area is part of the interior
plateau and is sub-divided into several plateaux
and highland regions. The sub-divisions are as follows:

1. Fraser Plateau which comprises about three-
quarters of the map area, mainly the western
part. It is essentially a flat or gently
rolling region lying between 4,000 and 5,000
ft. elevation. In the south-west quarter the
Marble Range rises abruptly to 7,500 ft.

The flattest part of the plateau in the west
half is underlain by flat lying Pliocene and/or
Miocene lavas,

2. The Thompson Plateau. This is distinguished
from the Fraser plateau by slightly greater
relief and the absence of extensive flat lava
areas. The Hastern boundary of Thompson plateau
is approximately the North Thompson Valley.

Thompson plateau is underlain by folded and block
faulted late Palaezoic, Mesozoic and early
Tertiary volcanic sedimentary and granitic rocks.

3. Quesnel and Shushwap Highlands. These two sub-
divisions above the Fraser and Thompson plateaux
on the Fast along the line from the South East
corner on the map area, along the North Thompson
River valley to Little Fort and south-westerly
to the east end of Cannim Lake. The region is
characterised by broad rounded mountains up to
7,000 ft. separated by deep valleys.

This area is underlain mainly by folded and
metamorphosed Palaezoic rocks with lesser
amounts of Mesozoic rocks. Igneous intrusions
of Cretaceous age commonly form the prominent
ridges of the mountains.

Glaciation.

The entire map area was glaciated. Evidence indicates

that a dividing line between northward and southward
lowing ice was situated in the map area. Glacial

deposits, although widespread, are not deep. Over

the plateau in the west half of the area drift is

generally one to five feet deep except where filling

preglacial gullies and valleys.

Except for the area west of Marble Range, the last
glacial ice to cover the area issued from the Cariboo
Mountains. Available irformation suggests that ice
advanced from east to west along the north boundary

of the area from vhere it fanned out northward and
southward. The southward flowing ice moved south-
westerly amd southerly in the western part of the

area but near the central and southern parts it flowed
southerly an south-easterly.

General Geologv.

The map area straddles the Quesnel trough, a basin
of carly Mesozoic eugeosynclinal deposition situated
between the Omineca geanticline in the Columbia
IMountains to the east and the Pinchi geanticline to
the west.

Late Precambrian and/or early Palaezoic strata are
widely exposed in the Omineca geanticline, These,



together with late Palaeozoic rocks, lie along the
eastern edge of the map area and mark the western
extremity of the eastern fold belt of which the
Shushwap Metamorphic Complex is an integral part.
Late palaeozoic rocks of the Pinchi geanticline

are restricted to the western part of the map area.
Between the geanticlines is a great t' ickness of
late Triassic and early Jurassic primarily volcanic
clastic rocks intruded by large granitic batholiths.

LAYERED ROCKS

Shushwap Metamorphic Complex. (Map Unit A)

Rocks assigned to this complex underlie a small area
along the eastern boundary of the map area in Clearwater
River Valley. The rocks are dominantly quartzo
feldspathic biotite gneiss and schist, containing

garnet and sillimonite, and minor amphibolite, nuartzite,
marble and 15-25% pegmatite. They are intensely and
complexly deformed, their age is not definitely known
and Campbell las some evidence that Kaza group and
probably younger strata are involved.

Kaza or Cariboo Group. (lMap Unit 1.

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 lMountain.

INTRUSIVE ROCKS

Serpentinite was noted in two small bodies south-
west 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
grano-diorite with minor diorite, syenodiorite and
syenite are late Triassic or early Jurassic (Rhaetian
or Hettangian) and biotite granodiorite and quartz
monzonite are Cretaceous.

Serpentinite (Map Unit 9 was found in sufficiently
lJarge masses to be mapped separately in only two
places, one south and the othcr south-west of Little
Fort on the margin of the Thuya batholith. The
Serpentinite is very fine grained and commonly

dark grey or black with green scaly serpentine on
shear surfaces. 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 batholith with sparse iron
sulphide. The age o the ultramafic rocks is not
known. The unit has been designated as Permian and/or
Triassic.

Rhaetian or Hettangian granitic rocks (Map Units 13 and 1L4)

Map Unit 13 - Sienite and Monzonite.

North and West of Friendly Lake several small intrusions=
range from narrow dykes to elongate masses two miles

long by half a mile wide. Rocks contain pink and less
commonly creamy white phenocryst set in a grey to

creamy fine grained matrix. Small quantities of very

hard fine amphibole are the only aprarent mafic constituent.



A body of syenite (Map Unit 13b) about six miles

long and up to one and a half miles wide is associated
with Thuya batholith type granitic rocks in a small
area about five miles immediately West of the town of
Barriere.

Rocks of Map Unit 13 are known to intrude only

strata of the Nicola and Cache Creek groups upon
which thev seem to have had little or no contact
metamorphic effect. Fragments of rocks similar to
tliose near Frenzie Lake were noted in early Jurassic
conglomerate on Windy lMountain, hence the age
designation of Rhaetian or Hettangian in common with
the Thuya and Takomkane batholiths. The syenite west
of Barriere evidently intrudes Cache Creek groupr strata,
hence is Permian or younger. Its has has not been
more closely determined.

Thuya and Takomkane Batholiths and Related Intrusions -
(Map Units 1k, lha, 1L4Db)

Thuya batholith rocks are reasonably well exposed
near Thuya Creek which flows easterly to join the
Thompson River just south of Little Fort.

Thuya batholith in the east central part of the

map area is at least 4O miles long east-west and 25
miles wide north-south. Contacts of the western part
are covered with Tertiary volcanic deposits. The
batholith extends westerly from North Thompson River

to Rayfield River, a branch of Bonaparte River, and
northerly from seven to possibly fourteen miles south
of Bonaparte Lake to about four miles beyond Icken Creek.,
Much smaller masses of similar and apparently related
rocks were found four to six miles west of Barriere
near the south boundarv of the map area about ten miles
west of McClure,

Takomkane batholith is named for Takomkane Mountain

in Quesnel Lake map area where the rocks are particularly
well exposed. Boss Mountain molybdenum deposit is on
the eastern slopes of Takomkane Mountain. Takomkane
batholith straddles the centre of the northern boundary
of the map area. The crudely circular pluton roughly
thirty miles across extends from near the village of
Forest Grove west of Cannim Lake to the north boundary
and from Spout Lake on the west to near Hendrix Creek

on the east. The bulk of the rocks of the Thuya and
Takomkane batholiths and related intrusions are horn-
blende-biotite granodiorite and quartz diorite.

Major variants are diorite and syenodiorite of Takomkane
Batholith (Map Unit 1l4a) 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 phynocrysts of
pinkish inclusion-rich potash feldspar. Neither the
abundance nor the prominence of the phynocrysts is

such that the rocks generally would be termed porphyritic.
The rocks are prominently speckled medium grey to brownish
grey but locally have a greenish cast as a result of
epidotic alteration. Mafic minerals vary from less

than 5% to more than 20% ancd show little preferred
orientation. In general, composition of the main phases
of the batholiths averaged from 24 modal analyses is -
approximately 50% plagioclase 15% potash feldspar,

20% quartz, 7% hornblende, 3% biotite and 5% accessory
and alteration minerals. All the rocks have been

altered to some degree; hornblende and particularly
biotite may be changed to chlorite and epidote, plagio-
clase is almost invariably altered to epidote, sericite,
clay minerals and carbonate, and potash feldspar shows

a dusting of clay minerals.



Of the variations from the normal type, the most
striking is medium to coarse hornblendite found along
the eastern side of Thuya batholith near Thompson
River.

Map Unit lia.

A strip along the western age of Takomkane batholith
consists of diorite and syenodiorite (note C.J.R. Woodcock
for information).

Nine miles west of Barriere a small intrusive bodv
associated with the Fennell formation consists of fine
and medium grained augite-hornblende diorite. Epidote
is a common and locally abundant alteration mineral.

Map Unit 1Lb.

Leucograno diorite and quartz monzonite form the

western phase of Thuya batholith. The rocks are similar
to those of the eastern part of the batholith but
contain much less mafics.

Structural Relations. -

The contacts of the Thuya and Takomkane batholiths
and related intrusions are very poorly exposed

and in places are covered by extensive deposits of
Tertiary rocks. On a broad scale the contacts are
discordant with the layering of the invaded rocks
but locally they are concordant.

Contacts with the Nicola group are not sharply defined.
The transitions zone, up to a mile wide, contains rocks
that are typical of the granitic batholiths, others
typical of the Nicola group or its metamorphic enuivalents
and others that are rather hybrid looking dioritées that
could belong to one side or the other of the contact.

The age relations of the various phases of the various
phases of the batholiths are not known.

Thuya and Takomkane batholiths cut Uprer Triassic and
older rocks are not krown to cut younger sequences.
The plutons are overlain by Eocene and Miocene or
Pliocene volcanics; in some cases they are faulted
against the former as well as against Lower Jurassic
rocks.

Age and Correlation.

The age of the Thuya batholith is inferred to be
Rhaetian or Hettangian, that is werv late Triassic

or very early Jurassic., The compositional similarity
of the Takomkane batholith and other minor intrusion
to the Thuya batholith indicates that they are
contemporaneous. Potassium-argon age determinations
were made on two samples of Thuya batholith and one of
Takomkane batholith. The latter is 187 million years
for biotite. One of the former from the eastern or
'normal ' phase of the batholith is 194 + 10 million
years for biotite amd 198 + 28 million years for
hornblende; the other from the western leucocratic
phase is 166 + 11 million years for biotite. Three

of the four ages are in excellent agreement and corroborate
the geologically inferred age. The younger age is
probably a result of argon loss from the biotite or it _.
could represent the true age of the younger intrusive
phase.



Cretaceous Granitic Rocks (Map Unit 20, 20a, 20b)

Raft and Baldy batholiths and related intrusions,
(Map Unit 20).

Raft batholith is 4O miles long in a west, north-
westerly direction and a maximum of 10 miles wide.

From its western end near the eastern end of Cannim

Lake it extends easterly to Clearwater River and

beyond. North of lMahood Lake, two oval shaped bodies
three to four miles across are texturely and composition-
ally similar to raft batholith as is a small intrusion
near the head of Cannim Lake on the eastern shore and
another Jjust east of Hendrix Creek on the north boundary.

Baldy batholith is named for Baldy lMountain on the
Eastern boundary of the map area east of Little Fort.

The great bulk of the pluton is in the Adam's Lake

map area. This batholith is about 25 miles long and
reaches a maximum width of 15 miles - like Raft batholith
it is elongate in an east-west direction just north

of Baldy Mountain.

Lithology.

Most of the rocks of the Raft and Baldy batholiths
are granodiorite or quartz monzonite, hence are
aprreciably more potassic than those of Thuya and
Takomkane batholiths. They differ from the latter
also in having less mafic mineral and a preponderence
of' biotite over hornblende.

Though Raft and Baldy batholiths have compositions
significantly different from Thuya and Takomkane
batholiths, they differ little in texture except that

the former are more distinctly porphyritic with

pin kish, somewhat rectangular potash feldspar phenocrysts
up to one centimetre long that are prominent and

common though not ubiquitous.

The compositions of the two batholiths seems to be
fairly uniform but local variants were noted. There

are narrow zones of hornblende diorite near the north
contact of Raft batholith just west of Clearwater River.
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.

Structural Relations.

The contacts of Raft and Baldy batholiths are not

well exposed and the few places where thev are seen

they appear to be steep and discordant with respect

to the lavering or foliation of the surrounding rocks
and this is consistent with the cross cutting relation-
ships as seen on the scale of the map. The surrounding
rocks are apparently only locally deformed by the
emplacement of the plutons although they are metamorphosed
commonly for only a few hundred yards but in some places
up to several miles from the nearest granitic contact.
Pyroxene rich rock from Map Unit 16 on the northern
contact of Raft batholith may be the result of re-
crvstallization in the contact zone.

Raft batholith cuts rocks as voung as early Jurassic
and is overlain by plateau lavas (Map Unit 25) and
vounger,Tertiary volcanic deposits. - -



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

Chua Chua beds and hence are pre-Eocene.

Potassium-argon agé determinations on biotite were
made from two samples from Raft batholith and two
from Baldy batholith.
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