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MEMORANDUM

86 05 30

TO: File - Library - General (B.C.)
FROM: Brenda Wright

SUBJECT: CENTRAL B.C. RECONNAISSANCE

Objective

In order to identify new coal reconnaissance targets in British Columbia,
Louise Klatzel Mudry and myself have compiled and re-assessed previous
coal department reconnaissance efforts in central B.C. The purpose of
this exercise was to document what has been done, the geological strategy
used and what additional work could be undertaken in the future.

Approach

Because much of the data resulting from previous programs is scattered in
various files and reports, the first step involved the compilation of all
available information. This information varied between programs,
therefore, they will be discussed separately.

Louise Klatzel Mudry evaluated Phase I1I of the 1982 B.C. Reconnaissance
program, and that work will be covered in a separate memo.

I have evaluated Phase I of the 1982 program as well as the Chilcotin
prospect work carried out in both 1983 and 1984, (Refer to Figure 1.)

PHASE T RECONNAISSANCE - 1982

The purpose of the 1982 B.C. Reconhaissance program was to:

0 locate sedimentary basins outside of existing known occurrences
using varous geological models;

D discover coal within these basins thus genrerating new prospects

Prior to the field season, data was collected from in-house reports, B.C.
Open files and G.S.C. geology maps. A number of theorles or targets put
forth were modelled after the Tertiary Princeton, Tulameen, Merritt and
Hat Creek coal basins, Criteria for target selection were as follows:
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Eocene sediments on basement rock

Eocene volcanics and sediments interbedded on basement rock
Eocene sediments under Eocene or younger volcanic (cap} rock
Eocene volanics on basement rocks (previous misidentification or
inliers of sediment not previously realized)

Miocene volcanics on basement {possible windows of sediment}
Topographic lows in basement rocks that could contain isolated
occurrences

0o 0OO0O

o0

At this point, I would like to recap the regional geological setting of
south-central British Columbia.

Regional Geological Setting

The existence of Tertiary coal fields in south-central British Columbia
have been explained using two theories:

0 sediment was deposited in a wide spread Tertiary sea but only
remnants of the large coal swamps are preserved along its

western margin

0 sediment was deposited in topographic lows created in the
basement rock by erosion, downfaulting or igneous events

These small Eocene basins are linked together by large throughgoing
faults, Where they have been studied, these fault =zones are 1-3
kilometres wide. Strike-slip movement began 53 Ma ago along these
interconnected faults, some of which may have had prior Mesczoic movement
(refer to figure 2). As a result of crustal extension, some blocks
subsided and received up to 500 m of fluvial, deltaic and lacustrine

sediments (Ewing, 1981).

Some basins received ash and pillowed lava flows as a result of
volcanism. Other basins, more distant from volcanic activity, received
more nonvolcanic sediment and developed locally signficant coal zones.
As wvolcanic activity increased, a layer of volcanics covered much of the

region.
Field Work

Targets identified before the start of the field season were assigned a
priority status dependant on the supposed validity of the model.

Priority 1: ~ Eocene sediments on GSC maps
- interbedded sediments and volcanics of the

Princeton and Kamloops Group
Priority 2: - Eocene volcanics on GSC maps (possible unmapped

sedimentary inliers)
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Priority 3: - Miocene wvolcanics on GSC maps (unmapped Eocene
o sedimentary inliers)
Priority 4: - topographic 1lows in rocks prsently considered

basement rock as foci of deposition

Forty-three targets in all were investigated by road and foot traverses.
The only target group that yielded undiscovered sedimentary rocks were
the Eocene volcanics on basement rock. These sequences appeared as

intervolcanic layers.
The dominant lithologies in the sediments were coarse grained. No

mudstone or shale was found. Three conglomerate outcrops contained
carbonaceous logs, but no coal was found within the study area.

Follow-up Work

Information for this phase was brought together into a single binder.
This data consists of the final report (Hopkins, 1982), target summaries,
traverse descriptions by target, field copy maps and sample lists. 1In
addition, pertinent geoclogy maps, outcrop cards and the 1:50,000
topographic maps used to outline target areas were inserted.

I have plotted all target areas on two single 1:250,000 topographic maps
(Ashcroft 921 and Hope 92H). These areas have been coded according to
level of coverage achieved (attached). Two targets of possible interest
were not covered adequately and may warrant future consideration.

located near Similkameen Flats south of Princeton

(see figure 3)

- inadequate coverage due to obstructed roads

- mapped by G.5.C. as Princeton Group andesite and
basalt

- might be associated with coal-=bearing sediments as

is the case in the Princeton coalfield

1) Target 11

located north of Kamloops Lake and straddling the

Tranquille River (see figure 4)

- report recommends more work could be done

- area is fairly large and has been mapped as
Kamloops group volcanics

- coal-bearing Tranguille sediments have  been
reported interbedded with the lavas

- work should be concentrated to the north on the

Bonaparte Lake map sheet.

2) Target 21

{Refer to attached figures for these two target locations)

Recommendations

The above areas are what I would consider the most likely coal-bearing
targets by virtue of their size and their relationship to previously
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TABLE OF FORMATIONS

SYSTEM

STAGE FORMATION

LITHOLOGY THICKNESS
AND (METERS)
SERIES
0 . DIVISION D ANDESITIC AND BASALTIC TUFFS AND BRECCIAS 1220 m+
28 H ' VOLCANIC CONGLOMERATE, GREVWACKE, SHALE AND 8l m-
KO CENOMANIAN = a, DIVISION C CONGLOMERATE 183 m+
B AND 3B ITIC AND BASALTIC TUFFS AND 173, 1830 m+
5 LATER Z & DIVISION B MINOR LAVAS
(5] C =
? ? DIVISION A SHALE, stTsmNE
UPPER (7)
w MIDOLE TAVL.OR CHERT PEBBLE CONGLOMERATE, BLACK BANDED LIMY
= CREEK GROUP SHALE, GREEN TUFFS, VOLCANIC BRECCIAS, ANDESITE 3230 m+
@ | 8 AND AND BASALT
') el g
g2 & LOWER & DIVISION C GREYWACKE, SHALE, THIN PODS AND LENSES OF
& E ?7_ABIN 72 _ ‘ CONGLOMERATE , ARKOSE 2440 m+
g1 - @ H FRENCH BAR BOULDER CONGLOMERATE, MINOR LENSES OF 610 m-
5| & g & FORMATION PEBBLE AND COBBLE CONGLOMERATE, GREYWACKE, 915 m+
Z APTIAN ME (DIVISION B)  ARKOSE
Nt ge GREVWACKE, SHALE, THIN BEDS OF CONGLOMERATE
‘DWVISION A SIMILAR TO DIVISION c__ 1220 m+
"PROBABLE MAJOR UNCONFORMITY WITH JACKASS MOUNTAIN GROUP; POSSIBLE

OISCONFORMABLE RELATION WITH TAYLOR CREEK GROUP

RELAY
MOUNTAIN
GROUP

(JELETZKY AND TIPPER, 1¢
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discovered coals. I believe that most of the rest of the project area
has been adequately covered with no success and therefore no further
mapping is recommended.

The Hat Creek deposit was discovered on the basis of only a single creek
exposure of coal. Other coal deposits, then, could be present but not
well exposed. Remote sensing devices (gravity or other geophysical
methods) may be the best way to explore for sub-volcanic coal-bearing
sediments.

The targets that I have indicated could both be explored in under two
weeks. I would consider the entire area as low priority due to the
fairly extensive mapping coverage in the past by this department, other
mining companies and the G.S.C.

CHILCOTIN RECONNAISSANCE - 1983 and 1984

The objective of the Chilcotin reconnmaissance (figure 5) was to locate
the sedimentary sequence which represents the transition between the
marine and terrestrial environments and which ideally would hold the
greatest potential for coal accumulation.

Regional Geological Setting

The Tyaughton Trough is a large Jurassic - Cretaceous depositional basin
in southwest British Columbia. Marine deposits were lain down during the
Upper Jurassic and Lower Cretaceous. Uplift in the Lower Cretaceous
caused a shift in the trough toward the east. This successor basin was
then filled with marine Taylor Creek and non-marine Jackass Mountain
Group sediments. Sedimentation and subsidence continued with an increase
in non-marine deposition. The stratigraphy was then complicated by
post-depositional faulting (see figure &). Plutonic and volcanic
activity took place both before and after deposition within the Tyaughton
Trough {see figures 7 and 8).

Field Work - 1583

The 1983 reconnaissance team attempted to build a stratigraphic section
of the Jackass Mountain group. Because the merine/terrestrial boundary

lies somewhere within the Jackass Mountain succession, it is thought to
hold the greatest potential for coal deposition. No coal has been

reported within this group, however, carbonaceous wood and plant
fragments are present.

The purpose of building a stratigraphic section was to:

o identify sedimentary structures and lithologies that would
indicate the zones that favour coal development,
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0 identify distinctive horizoms within the sequence that could be
used as markers.

The Jackass Mountain Group is 4800 m thick and divided into three
divisions; A, B, and C.

unconformably overlies the marine Relay Mtn. Group (see

stratigraphic column)

- alternating beds of fine to medium grained carbonaceous
litharenite, dark carbonaceous shale

- large pieces of carbonaceous wood and high concentrations
of plant fragments

- 1200 m thick

- not well studied during the 1983 field season

- Al Peach suggests that this division is an alluvial flood

plain environment and is the most prospective area in which

to find coal

Division A

Division B - overlies Division A
- cobble conglomerate and coarse grained sandstone

- 610 « 515 metres thick
- Al Peach suggests an alluvial fan conglomerate - type

environment

overlies Division B
- greywacke, arkose, siltstone, shale and pebble conglomerate

- 2440 metres thick

Division C

The Chilcotin area has only a few access roads and these are of poor
quality. During July and August, six fly camp locations were established
as centres of activity.

The 1983 mapping project concluded that Division A would be the most
prospective portion of the Jackass Mountain and recommended further work
for the following year. Also recommended was a look at the Upper

Cretaceous Kingsvale Group.

Field Work - 1984

This program was designed to further explore those areas delineated in
the 1983 program. Six targets were chosen; three were underlain by
Kingsvale group sediments and three by sediments of the Jackass Mountain
group Division A (figure 9).

The Kingsvale Group consists primarily of volcanic rocks that lie
unconformably above the Spences Bridge Group. In places there is a
sedimentary zone that occurs at the base of the Kingsvale. This zone
varies between 60-300 m thick. The entire group is more than 4500 metres
thick and has been subdivided by Jeletzky and Tipper into four mappable
units (base to top):
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Division A - interbedded buff to greenish grey greywacke, coarse
to fine chert and volcanic pebble conglomerate,
siltstone and soft dark grey shale. Wood fragments
and plant remains are abundant.

Division B - andesitic and basaltic tuffs and breccias, minor
lavas.

Division C - volcanic pebble and cobble conglomerate, greywacke
and shale,

Division D - andesitic and basaltic tuffs and breccias.

The mapping of these groups was accomplished by fly camps and helicopter
traverses (see map).

The 1984 program concluded that the sediments in both groups "represented
an area where the overall emergy of the flow regime and unstable nature
of the basin prevented proper conditions for coal swamp accumulation”
(A.R. Peach, 1984). Some coaly material and plant fragments were
observed, but no coal occurrences of economic value were found.

The recommendation at the end of the 1984 season was to do no further
work in the areas covered in 1983 and 1984.

Follow-up Work and Recommendations

These programs were well documented and organized. Very little follow-up
work was needed, except to read through the field reports as well as some
G.S.C. papers. The basic premise used in the Chilcotin exploration was
good - ie. look for coal at the marine/continental boundary. If coals
were found in the Cretaceous age sediments, they would be higher in rank
than those in the Tertiary basins and would therefore be more suitable
for export. Intense faulting and lack of good marker horizons will make

this task difficult.

The lower Kingsvale and lower Jackass Mountain Groups present promising

targets in areas to the northwest (figure 10). I would suggest that this
be considered a target area for B.C. reconnaissance utilizing the same

approach as the 1984 program. Access will again be a problem, however,
it is those areas that have not been well looked at in the past that have

the best chance of an undiscovered coal find.

B.M. Wright
BMW/y jf
0453k/20-25
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MEMORANDUM

36 09 04

TO: File - 93B, 93G

FROM: L. K1dZel Mudry

SUBJECT: EVALUATION OF THE UPPER FRAZER RIVER FORMATION, QUESNEL AREA,
CENTRAL BRITISH COLUMBIA

Introduction

Coal occurances along the Frazer River have been mapped and drilled by a
variety of government and industry geologists. 1In 1982, Esso Resources
completed a mapping program and recommended that:

1. additional mapping on the Frazer River be conducted when the water
was at a Tow level and;

2. drilling should be completed to evaluate areas with heavy glacial
cover.

As a follow up to the 1982 program, I have evaluated the previous work and
made a literature review on this area to determine the need for an additional

program.

Previous Work by Esso

In 1979 B.D. Vincent recommended that application be made for coal licenses
over an 8195 ha. area, north of Australian Creek, on the east side of the
frazer River. A drilling and mapping program was targeted to evaluate the
Upper Frazer River Formation. Interest in this area was kindgled from the
then, recently published G.S.C. Paper 78-1B by P.S. Graham; "Geology and Coal
Resources of the Tertiary Sediments, Quesnel-Prince George Area, British
Columbia“. The licenses were never applied for, however, and interest in the
area died until 1982.

6169a
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The 1982 Quesnel program was part of a regional exploration program conducted
to evaluate the coal potential of central British Columbia, The Frazer River
and its tributaries were explored in the Quesnel and Australian Creek areas
(see attached 1:250,000 topo maps with target areas).

General Geology

The Upper Frazer River formation consists of 200 metres of mudstone,
siltstone, sandstone, conglomerate and coals. The coals are reported to vary
in thickness from a few centimetres to four metres and are discontinuous. The
coals were depasited in fluvial and lacustrine sediments. Graham {1978)
states that the lateral migration in the river valley did not exceed six
kilometres, however, the facies change rapidly.

Mappping and drilling data have confirmed the rapid facies changes. In G.S.C.
open file 599, three drill holes completed by the G.S.C. are described. Drill
hotes Q-2, and Q-3 are only 1400 metres apart; drill hole Q-2 is predominantly
shaley and very carbonacecus with only a thin conglomerate bed at the base.
Q-3 on the other hand is predominantly conglomerate with interbedded shales
and significantly less carbonaceous material. Q-1 was drilled near Australian
Creek 30 kilometres south of the previous holes. A parted coal seam
approximately two metres thick occurs at 61 metres, Qther thinner seams occur
below the main seam while conglomerate exists at the base of the hole. Other
companies have drilled near Australian Creek (1930's, Manalta 1972) but the
results have all been discouraging.

The coal quality is reported to vary from lignite to subbituminous B and C.

Although similar aged sediments arewﬁiH preserved in Tertiary Basins
throughout central and southern B.C., the Frazer River valley was not
condusive to sediment preservation. Mathews and Rouse (19871) suggest that the
river occupying the valley during the Miocene flowed north and that the valley
was a major drainage channel controlled by faulting. Initiation of the
southward flow and subsequent regional uplift would therefore, diminish the
propensity to preserve previously deposited sediments.

Dutcrop exposures are limited in the Frazer River area because the Tertiary
sediments are covered with Quaternary deposits.

Results from the 1982 Program

Thin coal seams on the banks of the river have been reported. One of these
seams was visited during a helicopter reconnaissance of the Frazer River. The
seam was near Alexandria on the north side of the river. 3.5 metres of coal
was exposed as well as 1 - 1.5 mof clinker. The coal measures consisted of
interbedded mudstones and sandstones containing petrified wood and ironstone
concretions. g¥g%dding orientation is 85°/10°S. Coal lfenses were also seen
in the strata;ﬂﬁ he 1982 report concluded that the stratigraphic sequence
represents a depositional environment with a high energy regime. This high
energy regime would not accommodate extensive coal swamp development. In
areas where the mapping was inconclusive, drilling was recommended to fest the
Upper Frazer River Formation.



Recommendations from 1986 Review

The purpose of the 1986 review of B.C. by Brenda and myself was to establish
if further work is warranted in previously explored areas. Due to the paucity
of coal outcrops,the nature of the stratigraphic section and discouraging
results from previously published work, I recommend that no further work be
carried out in the Quesnel area to evaluate the Upper Frazer River Formation.
Although coals exist in the area, they do not appear to be extensive enough to
support a commercial power generation plant, nor compete with the Hat Creek
deposit in a development seriatim.

61693



BOWRON RIVER COAL AREA!

{From paper by C. F. ]. Galloway.)

This promising field is situated about 45 miles due east of
Fort George, and 80 miles north of Barkerville. Bowron® river

'The Canadian Mining Journal, May 15, 1912, p. 335,
SBowron river is the new name for Bear river which enters the Fraser

river east of Fort George and rises near Barkerville,

304

flows through the field in a northwesterly direction in its course
from near Barkerville to the Fraser. '

The coal-measures lie in a flat basin surrounded by hills
consisting of crystalline rock, which define its limits in certain
directions, but its actual extent cannot be definitely determined
except by extensive drilling, as the ground is entirely covered
by alluvial sand, gravel, and clay, and bed-rock is only exposed
in a few places in the bed and banks of the river.

Igneous intrusions occur in a few places, locally disturb-
ing the measures, but the greater part of the area seems to be
entirely free from such disturbance.

~ An area of fourteen sections of one square mile each is held
by Mr. A. E. Hepburn, of Vancouver, B.C., and within this !
an area of ten and a half square miles is probably underlain i
by the coal-measures in an undisturbed condition. :

A very limited section of the measures is exposed; but at
one place three workable seams outcrop in the bank of the
river. :

Some development work has been done on these, proving
them to have the following sections:—

Tatal thickness. Total coal.
Uppereeam..........c0vuue 104t 4 in+ 95t. 2 in 4 !
Middle seam. . ... ... s 5ft. 0}in. 4 ft. 2} in.
Lowerseam................ 11 f1. 11} in. 7 it. 8%in.
Totaleoal...cooovnn oot 21 ft. 1 in.+ :

The two lower seams, and the lower portion of the upper
one, are to a certain extent interbedded with sandstone and
shale, as is seen from the above sections; but the upper seven
feet of the upper seam contains only one band of four inches of
sandstone, A farther thickness of three or four feet of clean
coal is reported as existing in this seam above that measured.
This the writer could not see, the open-cut in which it was ex-
posed being filled with mud, and being so little above the level
of the river that the mud could not be removed. This additional
thickness must, therefore, be added to that given above, which
represents the measurements acutally made by the writer.
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In the measures immediately below these, numerous thin
seams of coal occur, up to three feet in thickness, separated by
thin bands of shale and sandstone, and it is quite possible that
some of these will come together, forming workable seams under
portions of the area. (ther thin seams appear elsewhere, ap-
parently on a slightly higher horizon.

Taking the thickness of workable coal in the three seams
exposed, the area controlled by Mr. Hepburn may be estimated
to contain on a very conservative basis 150 million tons of coal.

The coal is bituminous, bright, and fairly hard and, in
the crucible assay, vielded an excellent hard and firm coke.

The following analyses were made by Mr. J. O'Sullivan,
F.CS., of Vancouver:—

A YB." No. 1. No.2.
Hygroscopic water. .. ....covvnvenniannanss 35 3.5 60 4.0
Volatile combustible matter................ 37:5 408 373 44.4
Fixedcarbon. ........ccoiiinniininnranns 54-0 48-3 54-3 46.9
Asl. . oot 40 60 10 3.8
SUIPhUT . et ee e 10 14 14 1.2

100-0 100-0 100:0 100-0

At the point where the three workable seams are exposed
the measures dip at an angle of about 43 degrees; but this ap-

_ pears to be on the flank of an anticlinal roll, and the dip moder-

ates towards the northeast, so that the measures may reasonably
be expected to lie comparatively flat under the greater part of
the area.

As the ground underfain by the coal-measures ig all flat
bench land, the coal will have to be worked entirely from shafts,
practically none being above drainage level.

The ground is well timbered with black pine and spruce
suitable for mining purposes.

An inexhaustible supply of water is furnished at all seasons
by the Bear river.

‘This coal-field Yies within about fourteen miles of the line
of the Grand Trunk Pacific railway in the valley of the Fraser,
above the canyon, being separated from it by Seymour pass,
a low divide, only some 300 feet higher than the coal exposures,
the construction of a railway over which will offer no difficulties.
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Geological boundary (delined, approximate or assumed) fﬁq_'f

Bedding (ime¢lined, vertical, overturned) 1 o

LEGEND

-~
QUATERNARY
PLEISTOCENE AND RECENT

Till, gravel. sand, clay, and silt

TERTLARY
MIOCENE AND/OR LATEH

ENDAKD GROUF

13 | Basali, andesite, colidted vull and brecola
=
a
H"": MIDLENE [T}
% .-T".' Conglomerats, sandatone, mudstons, lignite, and distomils
v
- FALEOCENE (%) TO OLIGOCENE
1" Andesite, baaialt, brecela, and tafl; Ila, miner sediments
3 Hhyolite, dacite, trachyts, related tull and breccia;
minor ssdimenls
! o Arndesile, basall, breccia, apd 1uff; minor rhyolite
e
F
JURASSIC
MIDDLE JURASSIC
HAZELTON CROUP {in parct}
a Groen to dark grey andesite and basaly, related pyroclastic
. rocks, chert-pebble conglomerate, argillite; and greywacke
LOWER JURASSIC AMD {?] LATER
T4, TOPLEY INTRUSIGONS: granodioriie, quarie diorlis,
| T | diariie, biokite granite
TH, Quartz moneonlte, mokeonile, and graniie| miboer
4 diorite
0 TC. Granodiorite, diarite, graniie, minor gabbro
by
-
-ﬁ THIASSIC AND JURASSIC
= YPPER TRIASSIC (7)) AND LOWER JURASSIC (7]

tA. Eantern group: meglilite, greywacke, green, grey,
black, purple andesite and basalt amd relat tilfn dpd
breccias; minor conglomerate and limeszone

&8, Western groap: cheri-pebble conglomerate, red, brown,

and black shale, greywacks; misos parple to green andesite

THRLASSIC
POST - PERMIAN, PRE-UPFER THIASSIC (7]

Serpentinized peridotite; serpentinile

r
PENNEY LVANIAN (T AND PERMLAN

CACHE CREEK GROUP

}. Black io dark grey ribbon chertl, black argillite

4, Gresn to black basic volcanic rocks, grey limestone:
muner argillite and chert) da, mainly grey limestons

MISSISSIFPIAN (| 7)

SLIDE MOUNTAIN GROUP

GCrey and budl chart, argillite, basall and relsted pyroclastic

rischs; 2a, diabase

CAMBRIAN ANDJOR LATER
LOWER CAMBHRIAN ANDJOR LATER

CARIBOO GROUP
Grey micacecas quartzite, black 1o dark grey payllive and
argillite; minor grey limeslone

Schiateaity [inclimed)

Fault [defined, approximate, assumed) i sl
Antigling (defined, apprommate) |
Syoclime (defined,. appreximaie) SRR

Glacial sirias i i : E

Founsil locality bl i T

Mineral occurcence i | x Cu

MINEHAL 5YMBO LS

Ashastos anb Gald R R T

Cuppar JBu Manganese, Mn

[rimtasnies . . . diat

Geology by Ho W, Tipper, 1937-1980

Alr phctographs covering this area may be
obtained through the Natlosal Alr Photagraphic
Library, Topographical Survey, Ottawa

In responss 1o public demand for sarlies
publication, Preliminary Seried maps
are issued o this simplified form/&nd
will be elearer to read il &ll or sBme
of the map-units are bapd-colodsed
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GEOLOGY

PRINCE GEOR(E

CARIBOO DISTRICT

Main highway

Oiher roade (8l weather, dry weather|

i Cart track P S S— —
s BRITISH COLUMEA Railway .
y ’ 1 Intermittent siream e
j i i
Lo oy Scale: One Inch mﬂ:‘m Miles ———— ek -
f = 4 " 0 4 B 2 Contours [interval 560 feet) e
| BRITISH _COLUMBIA ~ ¥ Height in feet abuve moan sea-level . , 3503
i £ —
ey { 1'-?':! o Geographical names subject to rislon
/"—'H-'E-'lﬁ' . .:::_ Cartograghy by the Geolsglcal Survey of Canada, 1921
W ek
L ] B oy WOEE TR
n,' —— 'I |?£"'- —'H f::' '.::-E:n:':-a.llul:n::-l‘:: ::;n::rn::'z::i D"“:*
g i e | o _|'|,F|F|j'l:l'l.l.l.'l'l||F magnebie declination, 26" 12" Eust

DESCRIPTIVE NOTES

Bedrock \» everywhere poorly exposed batb outs
cropn are swficiently wel] distributes ta perfil & reason
able interprefation of the mejor geological features,
Glacial drift, although widespread, 18 probably not deep.
Bedrock in best expaaed along major creeks and rivers
and on higher hilis in the castern aml southern paris of the
AFER

Mo fosalls have been [ound in the Carihos group(l)
im this ares but the rocks expoisd there are belisved io be
the upper two formations of this group, They are=, in part,
more highly metamosrphiesed than in the type arsa, which ia
o the southess) in the Bark=rvills district, dee 19 contact-
metamorphic effect of intreding gramitic rocks (78],

Hocks of the Slide Mountain group (2}, as here
represented, are unfossiliferous Byt are litholegically iden-
tizal with part of tThe group in the type srea neas Barker-
wille. Basic dykes and silis (Za) cul the group amd may be
correlative with the Mount Murray infrustans.

Fousils in the Gache Crovk groupid. 4] indicats an
Upper Permian age, but posnibly the whole period s rep:
resenled. The group is tightly folded and is strocturally
l.'um_l.llll!l.. The siratigraphic selation ol the iwo wnits
mapped I8 dncertain.

The ultrabastc rocks (5] are not in confact with the
Meosogoic rocks (BA, B) bul are confined to aress of Palseo-
golo rocks. Many small, unmapped bodies probably gccur
throughout the belt of Cache Creek group rocks. These
ulirabasic rocks are simosl complelely serpentinized
whereve F encounteresd,

The Upper Trisswic{?) apd Lower Jurassic 7]
sirata were laid down in twd basineg separated by a land
areas of Perminn rocks and hence ace lithologically dissam-
flor. The weslers progp(oB)is anfannilifersus Bul overies
Permian limestone and underlies Middie Jurassic rocks (85
The conglomeraties and sandsiones of (his group resemble
pomewhat the Lower Cretaceous sedimenta in the Nazko
River valley of Quesnel area. The eastern group (A}
conlams peorly preserved Jurassic and Trassic marine
fossils. Alikough the apfcadililerous spchs #asl af Tabor
Lajke and along Willow Hiver are lithologically mimilas o
known Triassic rocks, they also, in part, resemble the
Missiasippian(T) rocks [d).

The Topley ntrgsions (TA) disappear benesth
Tertiary acd Quaternary deposite butl bereath this cover
they may be continuose with Hthologically similar granites
in Quesnel map-area Lo the soutlh. The graible Fochs in
the sast hall of the map-area |(TH, C] may be in part cerrel-
ative with the Tepley intrasions, but dome (TC) apparently
intrude Lower Jurassic rocks and may be wholly or in part
younger than the Topley intrusions.

The velcaric and sedimentary rocks () i the south-
WENLETA QUAFie T are & direcl coplinuwalion ol a lithalagically
similar succession in adjoining arean, which are belleved
io represent the lower part of the Haselton group, slthough
lecally mo fossils have bBeen found in Vhem,

The Palsocana (T) o Qligocens volcanic Aml sedi-
mentary rocks |9, 10, 11) are not clearly defined by palaeon-
tological ar stratigraphic informatien.  Unmt 0 i8 belirved
Lo bE equivalianl 1o the Eocefie dibld Dl gecens shydlitic val-
canic rocks in adjoining areas. The andensitic and basaltic
rocks of urlt |1 are more soteasive 1o the soulth where
they overlie the rhyolites {10), The velcanic rocks of unit %
are lithalegically indimlinguishable [rem some [lows of units
Il amd |1 although o the west of this map-area they were
believed to be oider tham onit [, The sedimentary rocks
of these units are not extensive, suggesting depodilion n
many fmall bawins.

The Miocens [ Y] sedimentis [l represent the
Mlocens drainags ayatem of a northward-lowing ancestral
Fraser River. Theédse sedimobls dfe pubfly coptalidated,
generally undeformed,; and in places indistinguishable from
Pletatosane ar Recent river gravels. They accur below
elevarion £, 600 feer,

Basaltic and amdesitic flows |13} reaemble the
Endake group (o the wensl and nccupy the aame stratigraphic
pomition as that groop aod the group of plateau lavas ?rl.rl.h'r
dvuth, Here, they are essentially undeformed. They are
not Belisved 1o aceur salensively beneath the drafl-coversd
arenas of low reliel, ewcept north and west of Clucule Laks.

A felatively thn covering of glacial deposits | 14},

5 ta 20 fest deep, #xiends with monotonous unifarmicy ower
much of the area. The whole ares, including the highesy
hillm, was covered by glactal ice moving in its final siages
fraimn the west in the northwest quarter, [rom the southwest
quartes, and from the sooth in the sootheast quarter. Pro-
ginciol Jake doposiis are widespread around Prince Geor e,
alang Mechako River, and porth of West Roasd (Blackwater]
River,

Characieristic of the aren i o strong rorthweslerly
trend of fold sxes and fawlts, Local variations eccour amd
the intensity of deformation asd metamorphism varies
from one group 1o another. The Cartboo growpl| i} had been
domed by the batholith north of Naver Creek, The Miassis
saprplan | 7| rocke (i) apparently were theust 1o the northeast
anto U'PP-EI Triassic recks nagr Bowron Miver., The Cache
Groek groupl(3.4)] is more compiexly folded and [anlied
ard more melemaorphosed than the Mississipplan |7 rochs,
Mesozolc rocks lllm.g Fraser River and eastward are tight-
Iy folded and, i places, overturned to the northeasi. Tho
early Termiary rocks {9, 10, 11} are warped mto broad epen
lToids and are cut by many nasmal faulis. Late T""'”"'II"
rod ke i wareflially apdelormed. The samers hall of the
MAp-area has many nurtherly 16 northwesterly teending
faults; oae that extends southeasturly &cross the area from
near Hutchisan (@ probably an extension of the Pinchi Taubl
Y the norik

Chrysotile asbesios has been noted in foor wlira
basie bodiea {3), Good-guality cross-fibee, wpio 12 mioh
leng, occurs o Bobimil Mountain. The ulirabasic rocks
wire nol clesely examinsd by the wriler amd to ks kiowl-
edge they have not been carefully prospected in the pust,

The accurrence ol diatormiie ik map-unit 12 norh
of Quesnel has been known for MAny years.

Peoilomelane securs a8 [racturvn an Cache Creek
cBert Rlohg the lower Weni Boad [Blackwater) Biver, A
boj mangancse deposil af Terfinry aor lator age occurs
slong Mazko River valley.

Chalcopyrite occurs dissemirated in aheared
Juramsic voleanic rocks sowtheast of Ten Miles Lake,

A lode gold mine was furmerly operated by Quesnsl
Wuarts Mining Go. on Hixon Creek. Flacer rtining for gold
has hern carried oit along Fradeir River and its 2asiern
cribislarive since lhe Caribos gold resh and s still carried
on sporadicaily by & few miners,. The Miocene (7] gravila
(1Z] ar recent gravels downstream from them appoas ta be
thiE maih sowrce il the Pllffr H;ul_l;i_
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CENODZOIC

LEGEND
GQUATERNARY
HECENT

-] Ya, hasalt amd basalt breccia; 9, volcanic amh

PLEISTOCENE AND RECENT
] fell, gravel, sand, clay, and auli

TERTIAHY
MIOCENE ANLF I_'i'k PLIOCENE
7 Basalt, andesite, related tufl and brecoia;
7 | minar conglomerate , greywacke, shale wndl
dintamite; Ta, may be Plerdiocene; Th, rrllllh
eed LmEnts |

ECCENE AND/OR OLIGDCENE
) 1 Faealt, andesite, related taff and breceiag
minor conglomerate, sandstons, aml shale

Conplomesnte, sardstons, greywacke . shaleg
Ligtite, migor breccia, tall, anz basalt 1

5
PFALEOCENE AND/OR EOCENE
fhvolite, dacite, trachyle| related tell and

I_"" breccia; andesite amil basalt] mingr lﬂﬂllht‘ﬂii.
qa, mainly andedite grd basale 1

( JURASSIC QR CHETACEOUS

MESOZOLC
5,

L

MESOZOIC PALAERDICIC

|- 3_! Conglomerate, greywacke, and argillite

JURASSIC
MIDDLE JURASSIC
HAZELTON GHOUP [in gart)
Andesite, basalt; related pafl and breccia;
£ | conglomerate, greywacks, shals

FERMIAN AND {7} EARLIER
CACHE CREEK GROUP

Chetl, argllilte, limestone,; greenstons;
minar greywacks and conglomerale

Granodiafile, pranile, gheis B0 gFakilie,
guartz diorite, and diorite

Gaslogical boundary {delined

|
approxirnale, &8 aumied) #""_""-_-T"'
Limit of geological mapjping M S
Bedding linclined vertical.
iope not indicated) : ol v ?’

Fault {delined, approxmats,
aE el -y '

Limeament [from air photographs) 81K
Anticline (delised, apprommate] ___I. x4, i
Syncline [defined, approximate]. -
iilacial striae. . ] . simta r"‘?’
Fossil locality E
Mineral occurreic e Hlﬂl-l

MINERAL SYMBOLS

Copper. Cu Manganese S

DHaroamnite Jdumk. Wickel ™i
Geology by H. W, Tipper., 1957

Maln higheay

Ceber roads

Wagon Foad .

Trail

Metrict bl &y

Indian Beserve boundasy
[nkermilteni sbream
Marah

Sand orf gravel

Contaus s [nterval 1,084 feed)

Hright in feet above mean sda-level ' + dsay
Castography by the Geologivsl Suevey of Canada, Irl'}

Approximale magnniic declination, 5% 40" Easf

In response to public demand lor sarller publicati
Preliminasy Series maps are now belag lasued in b
simplified form, thersby eflecting a substantial sav

in time. There s A loss of information, bul the 5
will he clearer to read if all or some of the map-

are haod-coloured,

Air photographs covering this area may
be obtained through the Nationsl Adr
Photographic Library, Topographical

Supvey, Ditawas, Oniario
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DESCRIFTIVE MOTES

Brdrock psteraps over less than 5% ol the
maji-afra. HAock b8 anly well expossd along samp
crecks and rivers and on the steepar hills) elee-
where small, widely scattered oulcrops Fise above
the glacial drift, which i most places in 25 to 50
feel thick

Mo fossils have been found in the Cacho
Creek groap L1) bat il 18 Sitholegically similar ta
the rocks of the iyps area  Along Fraser River
and easiward the group s tightly [oided . contorted,
sheared, and melameorphosed, kil heltween Meldrum
Lake and Alexis Creen it (8 less deformed wnd
camparalively unmetamorphased .

Hagelton group rocks (L) see in part a
continuation of this group drom Nechako Hiver
map-area and are litholegically similar bat wun-
fossililerous

The Jurassic or Cretaceoas sedimenl®
(3. nf least TOO feer thick, are poarcly conaclidated
aidl B ‘n-r".l ikiely wlightly deformed. The chert
pebbles of the congiomerates resemble the cherl
of the Cache Cresh group. No fossils have heen
found in the amit. T

The early Tertiary rocks (4] Pest uncon=
formably an the Jurassic ar Cretacecus rocks [ J)
The urit o9 [aailed and Jolded bl Cthe SiFUcCiure |8
difficult to imerpret. The group is characterized
by light-colpured rocks. mostly cream-coloared
bul aleo mauve, green, grey, and salmon-colowred
The thickness of the group varive rom & Tew hun-
dred el In BOMmE uq!;q.tl-ﬂ oute rops o 1,50 fest or
mare north of Meridional Hill, Mo diagnostic
fosdile were [oand bul the group 8 Iithalagically
simmilar to fossiliferous sarly Tertiary rocks to the
northwest.

Sedimefifary rocks |5, scourring midlnly
i Fraser River valley, underlie the volcanic rocks
&) confarmably and ik part are interbedded with
them. The sediments are poorly conselidated bal
are [olded and faulied. MNear Ausiralian Croek
they are not less than [, 200 feei thick  Fosall
planty are found at several places, Although thess
sediments appear o be confined 1o Frasar Rivers
valley, the group may extend eestward to Puniche
eaabui Lake.

The Eocene anadfer Diigocone voloasic
rocha [b) resl hcanformatly on the sarly Tertiary
rochks (4] su the west hall of the area. This unit s
elieved to occur in braad, norihwest-trending [alds
it the sputh hall &f the ares and 1o plunge gently
southeast. In the north balf the structure 18 anknosmn,

The comparalively ynidefarmaeaed plalean-
wype lavas (7] are sumilar wo those of the Endako
group to the narthwesal. They redl with angular
discordance an the older groups bulb at several
places, particularly in Fraser River valley, are
underlain conformably by poorly consalidated sedi-
ments [Th). :p:l:.ullnl diatormite. Much ol the drilis
covered platean west of Fraser River ia believed to
s underiain by rocks of this group. Some lavas
(Ta) mapped with this group may be as young as
Pletstocens, Although the group covers & large
arem 11 8 Bol thelght 1o e very thick in this map-
AreEs, prnni:h.ly 500 do 1,000 feet at mosk.

(ilacial drift and recent alluvium (&) cover
meaal of Questel map-area to depthd of £3 o 30
feet, wnd in some places b0 ad doep as H00 16 TOO
Ieer. Along Fraser River near Diamond laland,
two and probably theee distinct 111l shests can be
recognized,

One armall valoanic cone and the accom-
panying ash amd debiris comprise the Hecent
walcamic recks (%], and thess resi on glacial till.
The cone ia extinei snd these rocks may he anly
slightly younger than the flows mapped aw {Tal
wihich accur i the @Eme ares.

The granitic rocks {A] have been mapped
Af & wingls unil, B the various bodies may ba
unrelaved. ALl the granitic masses west of Fraser
Hiver are coarse-grained;, equigranular, biatite
granites aml granodioriton whorean the two masses
eant of the river are coarse gneissic grancdiorites,
dioriles, and quartz-dioriles. These rocks are
deeply weathered and, with the exception of
Granite Mousntain, are lopographically aubdued.
Liftle is known of their origin or thelr precise age.

The linear featurs extending ap Fraser
River valley Irom the south to Sode Cresk and
thenee northward through MclLeese Lake valiey and
along the straight front of the Gramie Mountain-
Dragen Mountain range appears 1o be & 2one ol
fauits and of tight folds,. at least along the soathern
bhalf of the feature, No single, large ault haa,
mwrver, been raced slong L.

The aren has been prospected withal
noteworthy sugcona, The Tertiary rocks of the
weslern two thirds of the ared generally appear to
be barren of are minerala, The Cache Creek
srochs, parbicularly near the granilic masses, and
the granite pluton of Granite Mouniain are the only
rochE n the area in which ore minerals were
ohagryved, Thus areund Graniie Mountain and o
the south of ik, copper minerals were moted at
several places and a mickel occurrence inm reparted
south of Williame Lake. These have all been in-
vesligated recently by mining companies. FPailoe-
melane goeurs filling fractures in cheres norih of
Baker Creek

Diatamiie has been knowr in the Quesnel
area for many years bul the GCCUPFeERCEs REdr and
Ly the south of Buck Ridge have not previously been
described. The diatarmite there (o exposed onky in
road cwis and 18 a light weighl, cream-coloured,
campac material &8 much 48 2% feet thick] in
places praobably much thicker.

Lignile i®8 common, occarring in the
Eoceme aud (*} later seciments (6], ATNRE LA F
40 [(=et thick are Enown along Fraser River.

Various types of clay of Tertiary to
Hugenl age sugier an Frasdr River vglley, belweesn
Macalister and Quesnel. These are af varicus
origins. Some of these clays may be sultable for
bricks, 1le, potlery, or olther uass

ooeos (2
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T GEOLOGY-AND COAL RESOURCES-OF THE TERTIARY SEDIMENTS,
‘ v QUESNEL-PRINCE GEORGE AREA, BRITISH COLUMBIA -
' Project 760056 -

;o X Peter S.W. Graham
‘Institute of Sedimentary and Petroleum Geology, Calgary

Abstract
Graham, Peter, S.W., Geology and coal resources of the Tertiory sediments, Quesnel-Prince George
area, British Columbia; in Current Research, Part B, Geol. Surv. Can., Paper 78-18, p. 59-64,.1978.
‘Coal occurs in both the upper and lower members of the Oligoéene-Miocene Fraser River
Fermation which oulcrops along the Fraser River frem Prince George 1o Alexandria Ferry, 28 km
south of Quesnel, British Columbia. Deposition of sediments was controlled by an anclent south~
flowing river system which drained g more subdued terragin under wetler and warmer conditions thah
thgse that presently prevail,’ Thicker coal seams, up to 21.9 m thick, are:restricted to the lower
Fraser River Forration. The coal is Subbituminous "B to "C" in rank, contains many clay partings
end has an inherently high ash content. "Potentially economic aerees are restricted to south of
Quesnel. ' : : ! -
Introduction - and Rouse (1963), McCallum (1969) and Piet {1971, 1977).
. . . : ‘Information for this 'study has been takeri mainly from
Througliout centgal British Columbia, many scattered o L bl ™ 30 (il iihed reports, supported by fiold
Tertiary sec!imentagy;.lbamns occur -in which coal or coaly observations of the writer. . ’ .
material has beed ‘recorded. The . Geological Survey of - i . o
Canada, in co-operation ‘with the . British Columbia .
Department of M.iir}'e‘.';' and Petroleum’Resources, has initiated General Gealogy = L .
a study of some of thesé basins. This paper discussesgealogy : T S v me | .
and coal fésourterpoféntial jn the vicinity of Quesnel and’ La (IF;IESJ'&ML%; jl“:‘:‘ﬂ?;;ﬁ nﬂ‘ztﬁé"gﬁ as el'::?i‘;'”;?ﬂdﬂ'g
Prince George, an area of more immedidte economic interest. Y ' : L » GCENt Work on th
- o R : ; palynology, vertebrate remains and potassium argon dating by
Previous work i this area -has been done by Dawson (1877), i : il
Reinecke {1920)"Cockfield (1932), Lay (1940, 1941), Mathews MAthews and Rouse (1963), Piel (1971) and Hopkins (written
< P r LY s RO B comm.) has ‘solved most of the time stratigraphic’ problems -
Figure 18.1 _
N Table of f_or_—p‘_:dtioné
{* " Ase " LGroup < ,'M‘je‘rnbersdc Thickness | = Members=Facies o Members | - Litholozy -
- A | or tormatipn . L. 7 (Lay 1940) {McCallum 1969} This Report ‘ e ?EY -
Eatly Pliccene~" " [Endako Graup {?) | Upper 15 m ] Mot Studied : ‘Upper ©  |-Olivine basalt, .
Late Miocene : "*"{Tipper 196¢) - | . Volcanics . ] Yolcanics | andesite .
Early” Pliocene’ "l Diatomite 50 m | Tertiary C - i) Claystone, siltstorie,
1o Late Miocene Member - - Upper ;.- | sandstone,” diato-’
: ‘ 3o -] maceous clays,
L ) . . : Praser . . mrinor ceal ) )
Midt- to Late "Fraser River .! Gravel R A ~ Channe} River Conglomerate, sand-
Miocene . . TMember 1507 m- | Tertiary B © . U Formation | stone, occasignal”
- Farrnation : ’ : Qff b - claystohe .
o , : : " Chanriel - S
ot (Reinecke [920) |—— _ ' s
- e ' ___UNCONFORMITY~ @ - . - __
Early Oligocene | Australian 360 m | ' Arkose . | Lower Fraser] Claystohe, siltstone,
- Member Tertiary A Gritty clay | Rivér o sapdstone, con- =
) Grave| - - Formation ! plomerate, coal -
_ UNCONFORMITY
Eocene - _ Units Lower Lo : R0 N TR
. (Tipper 1959) Lavas 600" m | Early Tertiary " | Lower - I - Andesite, related tulfs
“Volecanics. : Lavas and breccias, minor .
. 1 . conglomerate and sand-
e . stone -
_ _ o UNCONFORMITY o
+' n-Permian | Cache Creek : . ' , © Chert, argillite, lime-
\ - ' Group _ stone, greenstone,
] (Tipper 1959} . R T minor greywacke and
) - conglomerate
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0.1
12:¥33% W = which were due to poor bedrock exposure and the littologic
" AT similarity of units. A further stratigraphic problem is the angular
unconfermity described by Lay (19%0) within the Tertiary sedi-
mentary sequence. The present study deals mainly with the coal
resource potential of the Tertiary sediments. Revision of the
stratigraphic nomenclature is currently being undertaken by Rouse
and Mathews of the University of British Columbia. Tentatively,
the Fraser River Formation is treated informally as upper and

lower units separated by the unconformity.

The lower Fraser River Formation, which is the main coal-
bearing part, consists of at least 360 m of claystone with lesser
amounts of sandstone, conglomerate and coal. Individual lit' logic
beds are commonly thin, Vertically they contain evidence - rapid
changes in depositional environment. Generally sandstones . - thin
bedded, medium to coarse grained and occur in fining-coward
sequences. Thicker sandstone-conglomerate sequences arc also
present but do not appear to be associated with the coal-buaring
parts of the formation. They may represent main channel facies
whereas the coal-bearing sequences may represent off channel or
floodplain facies. Coals occur in several parts of the lower Fraser
River Formation and have been reported up 1o 21.9m thick
(Fig. 10.2, loc. 4). These coal zones commonly contain many clay
partings. Both the coal beds and the clay partings are lenticular
ever short distances.

From palynological evidence, Piel (1971) and Hopkins {written
communication, 1978) have concluded that a large and varied floral
assemblage was present during deposition of the lower Fraser River
Formation in early Oligocene time. The flora observed was
predominantly from angiosperms, conifers with non-bladdered
pollen grains, ferns and lower plants, the taxa of which indicate a
humid, warm temperate paleoclimate (Hopkins, written
communication).

e

Regionally, the lower Fraser River Formation is restricted wo
the present Fraser River Valley from Quesnel to Alexandria Ferry,
38 km farther south (Fig. 10.2, loc. 1). However, two other possible
occurrences have been reported. Interbedded sandstones, con-
glomerate, claystones and "thin beds of lignite™ outcrop on Haggith,
Brodman and Tabor creeks, 10km south of Prince George
{(McCallum, 1969). This succession has been dated by Rouse and
Piel {in McCallum, 196%9) as early Oligocene. Another succession of
sandstones and siltstones of possible Oligocene age was found on
the Blackwater River 60 km northwest of Quesnel. Although coal
was not found in place, it was observed as debris in the creek.

FETTEIERLA L]

A minor tectonic event prior 1o the deposition of the upper
Fraser River Formation caused tilting of the coal measures. Dips
of up to 35 degrees have been reported (McCallum, 1969, p. %) but
are more commonly less than 20 degrees.

v
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1 The upper Fraser River Formation
. i [ﬂ PRE=GLACIAL consists of at least 200m of massive
>3 CHANNEL conglomerates and sandstones grading up to
| it s UPPER YOLCAMICS siltstones, claystones with occasional diato-
‘&,:-::-:»:»:-;»:-:-:-:- maceous clay, and coal. Separating the upper
S S e e | and lower units is an angular unconformity
B33 32> UPPER FRASER 4 :
/ AP EEIEEESSSS RIVER Em, recognized by Lay (1940) at Big Bend, 1l km
>3>335333>>> north of Quesnel. The upper unit character-
jeazevaren | ) Lowensnuse istically dips less than 5 degrees. It is poorly
B ISR indurated which makes it almost indistinguish-
egrddadddedy LOWER LAVAS able from some interglacial sediments located
% R3PS0 in the region.
:;::;;;i;;i E CACHE CREEK Most exposures of the upper unit of the
’;:;:;;’:;;2‘ formation are located on the Fraser Rijver
P :-:n-; ,},i o LOCATIOM & between Prince George and Quesnel. It has also
L FIOaaa D g SEPERENGE:ND, been observed in the upper reaches of
Fi;;;;;;;;;‘; | 5 KM, Australian Creek (Fig. 10.2, loc. ¥) and may
2 FrEEDIIRERSR ——— cover a considerable area west of the Fraser
- - i
LT Eﬁ}::}} -.:-*:--:-;;:.JI_"T],I River.
123%37' 122%3'

Figure 10.2. Generalized geology map, Quesnel area, Modified
after Tipper {1959
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The upper unit was deposited during a much cooler
potiod than the lower unit as indicated by a dramatic increase
in the conifer population (Mathews and Rouse, 1963; Piel,
1971, 1977}, These authors have assigned a mid-late Miccene
age for the upper Fraser River Formation.

:/-‘ Coal seams have been recorded in the upper unit and
- gxncept in one place are very thin, dirty and discontinuous
{Roinecke, 1920; Laurence, 1933). On the Nechako River
20 km west of Prince George, however, Lay (1941, p. 35)
gescribed twe coal scams 1.3 and 1.3 m thick. The age of
these coals has not been well established and may prove to be

- Oligocene and, hence, within the lower unit.

Envirenments ol Deposition

Tipper {1959) and McCallum (1969) s1ate that deposition
of sediments was from a north-flowing river system; however,
Lay {1940} had previously shown convincing evidence for a
southerly flow direction after Eocene time. Lay's interpreta-
ticn was confirmed by the present author's observations of
pebble imbrication. The upper Fraser River Formation was
deposited by an ancestral river which drained a yelatively

-subdued terrain. The river system occupied a valley zlong the

trend of the present Fraser River Valley in this area. South
of Quesnel, lateral river migration apparently did not exceed
6 km. Relatively humid conditions in the carly Oligocene
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of area, see Figure ]0.2.

Figure 10.3. Fence diagram and structure contour map of main seam, Area 1. For location
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may have been responsible for the abundance of local paludal
and Jacustrine ¢onditions in the overbank areas. Occasional
flood conditions could have caused the thin, fining-upward
sandstone units.  This type of environment should lead to
rapid facies ¢hanges both perpendicular and paralie! to the
direction of stream flow. Subsequent to the deposition of the
lower unit, mild tectonism caused local tilting of the strata

~—hefore erosion and final deposition of the upper Fraser River

ormation. Clasis in the conglomerate of the upper unit are

redominantly composed of older quartzites and metamor-
phosed material (Reinecke, 1920) which indicates that the
reactivation of the river system occurred after a period of
tectonism rather than volcanism, Because of cooler climatic
conditions and the higher fluvial energy regime in the upper
unit, major peat accumulation would not be expected.

A short period of volcanism occurred during and after
deposition of the wpper wunit (McCallum, 1969, p. 19}
Subsequently, the river was re-established and cut a deep
channel through the upper and lower units of the Fraser River
Formatien prior to Pleistocene glaciation (Fig. 10.2).

Deposition of fluvial sediments along the present Fraser
River has occurred sporadically since early Oligocene time.
This could indicate that the Fraser River fault zone
recognized farther south by Trettin {1961) and others
continues into the study area and runs close to the present
river channel. Reactivation of the fault zone must have
occurred from late Eocene to early Oligocene and also from
mid-OCligocene to mid-Miocene time. This is indicated by the
angular unconformities separating the sedimentary units.

Areas of Economic Interest

Except for two thick coals reported by Lay {1541, p. 35}
west of Prince George, all other major seams reported occur
south of Quesnel. These occurrences have been divided into
four separate areas and are discussed individually.

1. Red Cliff

A cliff of reddish clays is located immediately south of
the Quesnel townsite and was altered by the burning of an
" underlying coal seam. A sefies of holes drilled by the British

Figure 10.%
Coal seam data, Quesnel, B.C.

Source Coal Interval % % % o fkg :
Location Thickness between . Volatile Fixed ulphur kCal Reference
of Data {metres) seams MOISIUre i tter Carbon 7Sh .
1. Alexandria’ outcrop i.07 0.6 6.5? 39,7 39.7 13.7 B.C. Rep. Minjster
Ferry 1.22 0.46 5.1 3.2 33.5 13.2 1924, p. AY27
- 1.22 3.4 33.8 3.8 21.0
P. Doyle's outcrop min. 3.9 23,4 27.2 15.5 0.6 3300 Can. Dep. Mines
Ranch 2.4 : Tech. Surv. Rep.
— _ Analyses 1940
1 outcrop min. 21.0% 5.5 31.8 2.7 - B.C., Rep. Minister,
‘ 2.4 0 42.5  57.2 0 7 - 1931, p. Al72
2. Doyle's 7 Rotary? 3.2 to 45.8 1%.3 12.5 16.% 0.23 2547 Yoon, 1972
Ranch Test holes 13.2 0 49.3  51.7  .30.2* Lakes, 1930
| DDH net coal C S
3. Australian  Adit 1.13 .5 30.6  23.5 29.4 Reinecke, 1920
Creek 0 49.3 50.2 o
. DDH 3 diamend- 4.2 141.7 Lakes, 1930
crill hole 21.9
5. Howard's, outclrop 1.3 3.6 0.2 35.6 20.6 B.C. Rep. Minister
Ranch 0 52.0 48.0 0 of Mines, 192§,
- p. Al27
. Red Cliff 15 auger 18 net - B.C. Dep. Highways
holes B.C. 30 gross unpub. rep. on
Dep. of Plywood Hill Slide
Highways
7. Quesnel 3 rotary 2o B.C. Dep. Highways,
toles B.C. 6m wnpub. rep. on
Dep. of Quesnel Bridge 1958
Highways
! Numbers represent locations on Figure 1. * Ash calculated on a moisture free basis.
2 Analysis averaged from 3 samples. ® Dry ash free analysis calculated using the Parr Formula.
. * Analysis on an "as Received" basis.
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Columbia Department of Highways (Fig. 10.2, loc. ), 560 m

. southwest of this cliff, penetrated a possible 30 m coal zone

containing an average of 60 per cent coal by volume. Further
evidence of a major coal zone at least [& m thick was found
in a water well 300 m east of the drillholes. These three
points give an approximate regional dip of 5 degrees north.
At location 7 (Fig. 10.2), three shallow holes were drilled for
bridge pilings, and penetrated a searn ranging from 2 to 6 m
thick. A dip of 16 degrees southwest was calculated here.
Frem  additional suriace evidence an east-west trending
syncline is proposed (Fig, 10.2). The area between location &
and Dragon Lake should have the highest potential for near-
surface coal.

2. West Australian Creek

Master Exploration Ltd. {Yoon, 1572) drilled a series of
rotary holes of which 7 penetrated a major ceal zone on the
west bank of the Fraser River west of Australian Creek
(Fig. }0.2, Area l). Results of the drilling (see Fig. 0.3)
showed this zone to average 735 per cent coal and 25 per cent
clay partings. Furthermore the zone is lenticular, ranging
from 34 m (net) to 12.2 m {net) over a distance of 500 m.
Measured, Indicated, and Inferred Resources have been
calculated (by the writer) at 4, 10 and 14.3 million tonnes,
respectively. Calculations were based en Cordilleran coal
parameters established by the Department of Energy, Mines
and Resources (EMR Rep, EP77-5), Ercsion by the preglacial
channel restricts the seam almost entirely to the west bank
of the Fraser River. The coal measures have been folded inte
a southwest-plunging syncline with dips on the limbs of
approximately [0 degrees (see Fig, 10.3). ’

3, East Australian Creek

A diamond-drill hele, 4 km east of Area |, penetrated
two major coal zones .2 and 21.2 m thick (Fig. 10.2, loc. &),
Records show that this coal contains numerous clay partings
similar to coals in the other areas. Measured surface dips
range from 15 to 25 degrees northeast, which should bring the
lower, thicker seam nearer to the surface farther southwest,
rowever, the seam may have been twuncated and partially
removed prior t¢ the deposition of the upper Fraser River
Formation.

4, Alexandria Ferry

An outcrop lecated just seuth of the old Alexandria
Ferry {Fig. 10.2, loc. 1) contains several thin coal seams and
one major coal zone with 3.5 m coal in a %.7 m thick interval
and dipping 15 degrees sputh (B.C. Department of Mines,
1524, p. Al26). Immediately east of this outcrop is a deeply
incised preglacial channel which elimipates the economic
potential of much of the area. There is, however, & small
area to the east and south of the Alexandria Ferry crossing
which may be underlain by 2 major coal seam.

Coal Rank and Quality

Several coal analyses have been previously reported and
are summarjzed on Figure 10.%4,  According to the Parr
Formula {ASTM, 1973, p. 36), the coal ranks Subbituminous
"B" to "C" on a moisture mineral matter free basis.
Excluding the clay partings, the coal continues to display an
inherently high ash content, averaging between 20 and 30 per
cent on a moisture-free basis. Although rank and quality are
low, they are comparable to the coal seams at Hat Creek
206 km farther south (Church, 1577).

Conclusions

The, mid-Tertiary sediments in the Quesnel-Prince
George area can be divided into two distinct stratigraphic
units of which the lower has greater economic potential.
Coal seams are lenticular and high in ash. Some of the
subsurface data presently available are of dubious quality and
further drill hole information is required to better determinge
the stratigraphy and obtain more accurate coal resource
information.
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Tertiary rocks in the Gang Ranch — Big Bar ares, svuh-¢entral Brilisk Columhia. cansist of {1) Early or Middle Eocene
51 Mt kivas. breccius. and wifs capped by 4 mappable unit of conglomerate and clays, wralling 1600 1 in thickness: (7)
Early Miovene basalt and obsidian. only lacally present on high summits: (3) Mid-Miocene pravels and 1ffs estimated o ke
o MK m thick: snd td) Pliocene "platean hasalts™ up k130 m thick. locally undedain by Nuvial s lagusirine sediments.
A vivh. probably subtropical. palyncassemblage supports the correlation ol the first unit watly the Kamioops Sroup af
south-vdoral ek Uolumbia. and the patymamarphs frism unil (31 indicale equivalence with the Fraser Bend Formation af
the Quesne! area.

The sondvw est-irending Fraser Faul wranseets i arca.
tde ot
sructne

veene and underdying mid-Cretaceans beds are confined w the west
he taulr: Triassic metasadiments and metavolvanic rocks form the case wall. The wesr side of the fauh has been
Iy fosverad b at lease 1.4 km in Boeene andi ! Tater time. Some 70 km of dexaral displucement since mid-Crelaceous
time ix suggesied but 1w nor unequivaeally demanded. Mujor mavement has occurred since amd pssibly during deposition of
The Eveene beds. Flivcene fecs overlying the Taall ang Mid-Miveene beds adjucent wthe Taule rrace woe apparently undisierhed.,
Plivcene drainage appears w1 have been sorthwand. Slight norherly tilting has occurned since, but notwithstanding this the
southward Mowmg Fraser River has beeonie extablished here. Glacial diversion of an earher drinage paticrn is suspeciad

Les rovhes eriaires de L repion de Gang Ranch — Big Bar, dans le eenre-sud de 32 Colombic-Britmnigue . incluem: {1
des Taves. des bréches et des ruls de 1 kocgne wnlérenr vu moyen 150 Mal recouverts par une unité cartogeaphiable compasse
de conglomeral ec dargiles, iahisant ue dpissenr dy 1600 m. (21 un busalle ¢ une absidienne du Miccéne inférieur qui
apparassent focalement sur les hauss sommets seulemon, () des praviers of dos tufs du Miocane moyen dunt I'épaisseur
niasimule et estinade b 300 m en (43 des “basalies des plateiun”™ du Pliocéne. pouvant atteindre une puissance de 130 m.
recousrent localement des sédinens lacusires of [Tuvialikes. Un palvneassemblape abondant, prabablenent subtropical.
worrobure 1o comélatian de i premidre unil le prowpe e Kamloops du centre-sug de fa Columbie-Britanmigue. et les
palvnomoemphes de 1'unitd (3) macquent 1'égqui ec fa formation de Fraser Bend de {a régon de Quisiel,

La faille e Fraser de direction nord-anest conpe Tudgion. Des couches de 1 Eocéne et des couches sons-javenivs du Crélace
MOYN BTapPraiveenl Jue sur fe e occidentad de L alle: des métasédiments eudes métavaleaniguas iriassiques occupent
L levie oricatale de fa failic. Le oiné wuest de | Faille abuissé structoralement par au meins 1,6 ko durant I Eocene ett™
ulsdricurement. Tndéplacement destie de quelgues 74 Lm dupuis le Crétace moeven est propusd, cependant mon sans équivogque.
Un mouveniznt mapeur s"est pracluit depuis ¢t possiblement durant aocumulation des sédiments 4 1'Eocéng, Les couches du
Plincéne recouvrent la faalle et los couches <du Miovéne mayen adjacentes & la Irace de la faille ne semblent pus avoir ¢
perlurbees.

Le drainage &l Pligetne seinble avair ¢ vn dircction nerd. Un [éger basculemeni du cété nord s"est manifusté depuis, mais
e lépt de cecd, Fécovlzment ¢n direelion sud de la riviére Fraser 8'est établi a ce moment. ¢ motit du i"ancien drainage 2
certinnement S imedilié par Ty placiatan,

| Tradust par le journall
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Introduction
Aninveshgation of the Tertiary beds of the Gane Ranch —
Bip Bar arca thig. 17 was undenaken by the writers as a con-
tiation ol their werk w o the north ar Quesnel (Rouse and -
—alathews 19791 and near Prince George (Rouse and Malhews. 2
—in preparation). The presem swdy, tike its predecessors, was
diravied at the Tertiary strarigraphy, peochronology._ and pal-
yardog an 1id 1o camelation of contemparaneous rocks in
other parts af the interiar of British Columbia and to the dating
ol Tertiary flotss and climales hoth here and elsewhere in
aurlbern Morth America. Siructure of the Teniary rocks had not
teen of prime mierest for our carlier work bul here the close
wiseciahon of Teriary beds with ibe sepionally important
Fruser Fault provided justitication for its special aiention.
Within the Gang Ranch — Big Bar area most of the Tenary

rucks. with the exceplion of the Pliacene flood basalts and
associated sedunents. lie west of the Fraser Fanlt and mosty
west of Fraser River on the lower valley slopes where limber
is sparse or lacking. Unflomunaiely Quaternary sediments prv
vide an all too extensive cover that focally reaches a thickness
nf 200 m. These sediments and the nuncrous and large (and:
stides severely restrict the collection ol bedrock data.

Pre«Tertiory rocks
Pre-Tertiary focks on the cast sude of the Fraser Fault ha¥t
been mapped (Tipper 1978) as Triassic Pavilion Graup cons
ting dominuptly of chert and argillite with minor wit. lime
stone, ltthic sandstane, and flow tocks. Near the fault ¥
argillile has been canverted to a very dark phyllite.
The pre-Tertiary rocks west af the Fraser Fault are mid-Creld
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FIG. |. Gang Ranch — Bip Bur area: place names and prology.

padynomarphs indicating a Cenomanian~ Turonian age (notth-
westernmast Fin Fig. 1. Same 2 km o the northeast is an
salaied keoll of banded rhyodacite from which a whale-rock
K—Ar dale of 101 * 3 Ma tie., iatest Albiun ar eurliest
Cenomanian) has been obtained (Fig. 2). Volcanic rocks

¥
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Fiii. 2. Churn Creek and vicmity: peology.

NI~ 25 kan farther soulhesst have yielded dules tanging from
it 57 MatFig. 1 Tuble 1. [n the seuthern par of the arca
1Fig. 13 the early Teetiary valeanic rocks ure mapped as being
it fuult cantact with Eurly Cretaceous conglemerates of the
Juckass Mowntain Group (Trettin 1961; Tipper 1978).

Early Tertiary beds
istribtion and fithalogy—Charn Creek

The varly Tertiary successian is hest gbserved in twa strips
mapped wkany Churn Creek valley {Figs. 2. 3y The fiest of
these @5 on the north slope of Churn Creek valley about 10 km
west of Fruser River, the slope leading up to “Table Mountain™
and the hill w the west. The second sirip lies on the south side
of Churn Creck vunyon 2—4.5 km west of Fraser River.

The first strip caposes a predominanily massive volearic
succession, A red hornblende-bearing lava can be traced from
the easkem expasuic rising gradually westward (ca. 6°) paraliel
W the trace of a faint stair-step iopography, to the top of the
slupe at the western ¢id of “Table Mountain.” Homblende-
beuring lava is also exposed on the vasten brow of the next hil!
tw lhe west. Here it overlies a laval pale ouff membee dipping
207 1w the norh. Farther along strike ta the west apain this tuff
ix found 10 dip northwesterly at 20° to ax much as 40°. On the
basis of the contnuity of the hornbicnde-bearing lava and
underlying wff member, the tacks of this sirip are believed
to lie within a single block dipping generally 20° northward
(Fig. 3, cross sections A—B and C-D), The wil is directly

underlain by inassive volearic rocks, abaut 600 m in thuckness,
extending down to the drift-covered base of the hillside. The
next ouicrops both w the southwest and southeast, half a kilo-
metre away, consist, respectively, of the md-Cretaceaus sedi
ments and the 101 Mau old lava deseribed ubove. It is unclear
at this site whether the Cretaceous—Terary contact is a faull
or an uncenformity.

The base of the sucecssion in the second mapped srip, ot
lower Churn Creek, consists ol 2 hamblende porphyey, with of
without biotite, in 2 sowtheasterly wrending bl separated from
the “Table Mountain™ succession (o the northwest by a covered
interval about 1 km across. This 15 uverlain (Fig. 3. section
E—F} by a suceession of rhyodacitic t basaltic |avas Jacking
phenocrysts of cither harnblende or biotite, logether with brec-
ciag, conglomeraies, pule wuffs, beatomics. and a seam ufco-?l.
all dipping nonheasterly al lram 2Q to 60°. Sume of these prls
are identifiable {,.5—2.5 km to the southeast. beyond the car-
yon rim, and again 4.5 km to the southeast. No significant
faults were recognized. and none is required to account for the
distribution of these rocks. This saccession is bounded on (b
sourwest by a wecies of major landslides und by drift-caversd
terrain, and on the east o is limited by the disturbed zoo®
bordering the Fraser Fault. Between these limits a section wit]
an aggregare thickness of appraximately 1000 m can be re
constructed {section E~F in Fig. 3). [t is considered that i
hormblende porphyry at the top of the first section is the san¥
unit s that found af the base of the second section. Accordidghh
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Fic. 3. Chum Creck area: structural sections,

the early Teniary successsim s here a1 least 1600 m thick

The carly Tertiary valcaniv rocks of the Churn Creek sucees
sion st o marked diversity ol color, composition, amd min-
erafogy . Many are aphyric: others are sparingly porphyritic,
usvally with Jess than 5% teldspar phenecnisis: a tew tlows in
the middie of the succession are characierized by homblende
prenacrysts, in places aliered. and a2 very lew of the
homtlende-heqring rocks conain bioite. The bulk com-
position ol 1he jgneous rocks varics from basadt (refructive
index (RI} of fusians (Mathews 1951) = .38, i.e.. Si0), ca.
SI%) to rhyadacite (Rl = 1.51, 5i0s ca. 75%). Color ranges
tmangh shudes of brown. yelowish brown, red, grey. ung,

locally, srecn. Weathered surfuces are generaliy in shudes of

brown or red. Vesicular or amygdaloidal lavas are ancommon.
in apparent cuntrast 1o the underlying Cretaceuus lavas. Mas-
sive 1 imegularly fractured flows dominae 10 the fower pan of
the succession: crude calumnar jointing is only locally visible;
inobrevciated flows und breceias of unspecificd origing ure
Piesent. Flow comtacls are generally inconspicuous. In most
mspects these voleunic rocks are indistinguishable ia the field
&om those of Cretaceus uge, Only the Jeanth of vesicular
Vaneties and the scarcity of chalcedonic. quartzose, and culcj-
U or rewlitie infillings seem distineiive of the younger tavas.

Len-2 of rhyalitic vitric lapilli wff are generalfy white, but

“3me with a greenish cast on weathered surfaces are present in

the midule and upper parts of e succession. Bedding is gencr-
Ay readily visible. Immediately beneath lavas the stralification
W the tuif may be highly distorted, possibly because of burial
while sill plastic.
_ A conglomerate unit, almast 150 m thick, on Churn Creek
Is Made up ol subrounded pebbics and cobbles up 10 30 cm

B, in a subvrdinate sandy 1o muddy matri. Clases are main-
borgf'ﬂ_\‘. black, red. and, locally, green volcanic rocks. tany
f which are acnyudaloidal. Their source is sndeiermined . but
& perhaps more likely to be Cretaceous than carly Tertiary, In
Sither event 3 source to west or south, where rocks of these ages
i k_nown toaceur, is suggested. Also present among the clasts
% ininoy chalcedonic yuartz and rare cheny arpillite. Some
*ndstane is interbedded with the conglomerate,

Tlays overlying the conglamerate and Jorming the upper part

rFa

of the Churn Creck suceessinn weather Lo @ greyish orange and
display u conspictous crumb siructure indicalive of marked
expunsion and Contraction va eXposure 1o the elements. X-ray
diffraction indicares a high manemorillenite content, The frexh
clay is »olt, relatively homopeneaus, and with a wenkly devel-
aped fissiliy. Locally e clays cantain pebbles either s tso-
luted clasts or us gravedly bands. Much of the clay successian
is prone (o Jandsliding and accordingly is peorly expased.

A seamaf sybbituminous coul. 45 cm thick. ks the uppermoest
bed exposed in the Chuen Creek section,

Distrilnnicon and lithojopy sendth of Churn Creek

Same 20 km southeast of Churn Creek, at and west of Crows
Bar Creek. there is i sucgession of pale tuffs and varicolored
Tavis and volkeanie breceiay wverlain hy o thick und resistint
conglomerate member overlain in wm by prevish orange ben-
tonitic clays. The stmilarities of both lithology and galyno-
assemhlage with those af the upper pant of the Churn Cruek
section are striking und the two are clearly corretative. The
succession here sirikes sautherly: dips are for the most part
gentle o the east exeept in the clays where fight folding is
observable. Proximity to the Froser Fault is probably re-
sponsible for ihe loca} deformation: incompetence of the clays
may alse facilitate the folding.

Some 10 &m larther south, rear French Bar, the thick con-
glomerate member is again well exposed. dipping moderately
Lo steeply east. This is overlain by clays and these in lum by
pale WS and wif breceias. The conglomerate here has been
mapped by Trettin {19611 who referred 1o it as the “French Bar
Formatian.” This name would have been most appropriale
were il not thar this name was originally applied rMacKenzic
1921) w a conglomerate bearing numerous granitic clasts oc-
curring 15~ 25 km ta the west an upper French Bar Creek. This
conglomerate is now considered to b2 of Early Treraceous age
(Tipper 1978} and not Tertisry. At French Bar Canyon an
Fraser River the Teniary conglomerate rests directly an and is
apparently conformable (Tretnn nutwithstandiay} with volca-
mc rocks assigned to the "Ward Creek Assemblage” ftom
which Eocene K —Ar dates have been obtained.

Al Big Bar Ferry, 5 km south of Frunch Bar, exposures of
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Tame 1. Table af formations: 1983 pealogic time scaie from DNAG (Palmer 19831
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conglnmerate erminaee ugainst o major drift.covered area.
Hure the beds dip steepiy 165 —90°1 east beneath s clay, with or
witheul scatiercd pebble bands or isolaled pebbles. und this in
luen chips beacath tuifs and breccias (Trettin [961. p. 74) from
whieh an Eogene date has heen obtuined (Table 21

South of Big Bar Ferry. Trentin’s (1961, pp. 70—71) Ward
Creek Assumblage is expused on the west side of Frascr River.
Heve, hetween Ward und Watson Bar creeks. expasuzes indi-
vale o peneral nontheasterly dip complicated, however, by
faults, local (okls, and landsiudes. At the west 2 quanz- amd
sanidine-bearing thyalie tR1 = 1.4%9, SiD, ca. 75%) yields un
uge of 47.5 Ma. This j¢ separated from Lower Cretaceous
vonglomeratic beds to the west by taalt "d™ of Trettin (1961

(se¢ also Tipper 1978), Farlher east. and presumably higher 8
the succession. are hasalts und white 1o purplish ufTs.

Ismiapic duting

Some 12 polassium—argon determinations have been o
Lained from the early Tertiary volcanic rocks rTable 2). A
thaugh establishment ol the ape of 1he succession was e pnme
objective in this study, a secondary ohjective was o delermin
the uernal cansistency in the dates (sce alsa Afmsirong 19704
To this end dates have been abtained from five mineral sep
rafes and one whole-rock sumnple fram the kornblende-bearind
member it the middle of the succession. Dalex of 52.9 Ma fof
homblende and 42.6 Ma for whole rock show the spread of
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TABLE 2. Patassium ~argon does

= IIJA
i
Malerial L'T™ 4 MAr ST em'e
sample rame Rock dafed Lat. N Lang. W coind. 1% AL ER I Age (Ma)
Plateau Javas (Pliccene)
prentict ik Basalt Whale ook 5T Ry 35198 DAY 24 0,045 1.3z
Canee L1 Basah Whole zoel, 51°27.8 112118 — PR 50.8 Q0148 33z
pog Or° Basalt Whole rack 51735 122415 — 0.513 233 0.00574 29+03
Leon Cr.* Basaht Whole rock  50°58.2 1214554 — [ 7.0 10.00591 22203
. Mincens Volcanics
Hlack Mome® Husall Whole reck 51500 12y — n.e47 1R (06552 U208
Porcupine LT Obsidian Whale rck 3161880 1210 - 352 47.0 {13602 2109
Flapjack Px." Bipait Whale rock SIFIRST 12297 — 1.49 kL2 0119} 205108
Eacenn valcangs

CH 290 [racne Hornblenge 51y RERD 0619 Th B 459214
CH2 Basalr Whale mck RTINS 4381 Lol HibH 0.2

Hurnhlende LY A3 1 549 w2 -
CHI3 Dacile Riotire LTI Niy 457072 513 gl R 1. 1452
CH 4l R, Hivtie ) 2 in w3 1134 (s

Homblende: 2 678 250 [FNRER]
(H4% Adtdesite Whole rwk 517208 hoAU] i} 47.1 324
CH 50 Andesile Whale nwk S1his Spun? M 5740 0.4127
CH 44 Rl Hornblesde RIS RS Shwil [{R:¥ 750 LU REr".Y
i 23 Tulf Biatire I SheKI2 708 ui | 1.3
BKM 254 Daactte Hornbieng,: HEUNN - U4R3 7.5 [V VR
Big Bar 3 Tuff breg, Bintie SIMLE 122%7.3° LIRNEL 6.7 94 i 3K17 ]
Big Bar lerry Andesite Plagmelasg I N 12207.4° L)) 17 17 1,27 MR 4
Warg {0 2 Rhyotine Sanichine 51hR 32 LIELRT 6.57 ) 1} 12304 15507

Creruceous voleasies

CH 32 Rhyulite Whuole rack SIPMLY 1228 don) 2.0 L) 10545 N3
CH 42 Andesice Whele rock 51"27.) 12272000 dnpn? 1.55 gl.o 13,1127 Yidrid
H a0 Tracne Hornblenue 52 122714097 KINHE] 2.7 57.0 00656 uh L]
Crows Bar * Rasale Whale rock RN 122702 hEIEE] 047 61.0 (SRR ELIRTIN Bl

NOTES: Anglvses by K Set 0K amd . Harakal vAn an Depaniment of Geokeewal Sciemes, Unsversty o) Bralsh Columbia, K is dectansed n hiplicate by

aemic absarpuon using s Techeron AAS specirophoramer and Ar by ttope dilainon using an SETMS 1 g pectrompter aml b
Reporicsd are 108 e wiamitard Siviation. The comstams wved are K= 0088) 2 W " vear LA = 292 0000 v toand

"Bevier « [N
*Charcty 11982

‘BN Church tpersonal gomumnicaion, 1943,

aswers obluinuble from dilferent componerts of o single
iecimen. Thoueh the hornbdende has the lower putassium
tontent ang is Lherefore more sensitive  epnimimtion o
Do prone (o anatytical error. itis alsa more retentive of arvon
#ham the microerystalling matrix with its potassium in leklspar
and aitered or devirritfied glass. Accordingly the hornblende
date s considered 10 be the more reliable. The iiwee homblende
Hges, 5.4, 520, and 45.9 Ma faveraging 49.6 = 2.9 M),
Y zine a hestey approximation of both ape ad precision.
Biatite from CHI3 gives a curidusly higher ape 156.7 Ma)
than the other mineral separates, buz the biotite is low in patas-
#im, wnusually pale, and surrounded by alteration rinss. and
e may have sutlesed some secondary tuss of potassium.
The hiotite from CHal, on the other hand. i similar in potas-
slum ceontent bur appears 10 be free of alteration and vields
foncondant date. The Big Bar Ferry date is from an aliered
Pagioctase and should be considered of dosbiful relinhility.
The Warg Creek 2 date. Ivam the Jowest pant of the succession
11 the soutkem part of the sludy arca. and the Bip Bar @ dare.
from the lughest part. are of clean unallered material with a
Eh potassium content and Tow air contarnination. T Lact thag
the stratigraphically higher sample vields o date 3.5 Ma older
Wan the lower sample again indicates uncertainty in real age,
but 1he difference is within the 2a limits and bence not nghly

hepttis “Arapike, Lo
= 0N g,

significant.

It can be concluded that the mican vl the mine ware reliable
deteenunations, 49.9 Ma. is the best estimane of age. with a
standard deviation of 2 Ma representing its uncertainty. Ax
most of This variance cun be alribuled to anulytical un.
certaintics the span of tima for deposition of he duted
racks must be within about 2 Ma. The ape of e racks corre-
spomds in e Berggren 11972) time scale o either Early or
Muddle Eocene. or i the 1983 Decade of North Anierican
Geolagy (DNAG) time wale (Palmer 19837 w Middle Bocene.

Vitrinire reflectance

Vitrinite reflectance of coalv imaiter from seyeral sites within
the Eocene succession has been measured (Fig. 4). Most ol lhe
values. upprotimately 0.6%, are in the range common for
Eocene rocks elsewhiere in the southern interior of British Cal-
umbia. aml cauld hove been produced by heausy w HC for
the Tull 50 Ma of their existence ar t ligher temperaures (say
107 for a heeler period (20 Ma) (lroin Kanweil's (1956)
nomagram moditied with Teichmiller's (1971 reflectance val-
uest. Howngver. theee samples Vsom e vicamity of Ward Creek
show annmalously high reflectance, and would require heating
tw aboul 130°C fur their 30 Ma histary or te. say, 165°C for 20
Ma. Deeper burial may be the cxplanpiion (vee helow, Fraser

R
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TasLe 3. List ol palynomorphs from the Gang Ranch — Big Bwr Eucene beds

*—‘—m

Ferp spores
Osmunda heterophyilitey
Taruisporis sp.

Caniter pollen
Cedrur perialara
Picea grandivescipites
iy sp.—haploxylon rype
Pinus sp. —diploxylan rype
Svivdopitys steffans
Turendinveacpotlenites hiviay
Taugy heterophvllizes
¥. merlensiang

Angiosperm pallen
Ailanthipiter berni
Afnuy verus
Arativeeoipullenites groaidems
A, megaparifer
A, profuadus
Arecipitey engelliare
Aol iraequelis
Hombacacidines bombueiddes (P 1. fig. 7)
cl. Bursera sp.
Colamuspollenites covenicny
Cuprifoiiipites svabratus
C. microrer: ulutuy
Carve veseypires
Cupeliferapailenites invlevanus
Cuprliferaidarpolivaites Lblirensis
Diervifta echnetu
Eleagnus type
Eriftmanipofits sp.
Fogus granuding
Fraxinoiputlenites meding
F. variabeles
<f. Fremanua sp.
of. Goderia sp.
Huolkopollenins—A
Hornietta wintica
Hex sp.

Angiusperm pallen e
Juglaons nigripnes
Jupians sp.
Liticcidites virmaes
{dquidhambar sp.
Memipites corvivides
Myricipites sp.
Nyssupeilenicas krischi
Feroainipalienites confiuyuy
P.osp.
Pistillipollenttes megregorii (P11, fig. #)
£onsp APL I, fig. th
Hatyearve sp.
Querceiditer miwrohenrici
RRuiipites anginiz
R futus (P 1L fig. @)
R. retipillanes
Seldixpolfomies disceloripitey
§. parvus
Tilfa crassipires
T. vesvipites (P11, fig. 51
Tricolpites wi odenrict
T. minunis !
Tricelparapoilvniies— A
Uhmipatiomres wncdulieviy
Fungal spores
Crenogporiies wolfed (P11, g, 1)
Diveliuesportes pronndiforme (P11, lig. 3)
Dipurispories—A (Pl | fig, 2
0. spp. '
Granarisporites enutelix
Afwelvicellovsporites sp.
Pesavis nglueensis (PL 1. fig. 4)
Striacliparines senctavbarbiriae
Alzul cysts
Sigmopolis hnpicies
Schizospors spp.
el Pevidtim sp,

Fauit Zone. lust parzgraph).

FPalvaofogy

The palyneassemblage from ke early Tertiary buds here
clearty march those of the Early 1o Mid-Focene sediments from
other areas in south-central British Colupabia (Rouse and
Mathews 1951, 1979 Mathcws amd Rouse 1963 Mathews
1964 Hills and Raadspaard 1967; Rouse er al. 197]; Rouse
1%77). The palynomorphs are listed n Tsble 3, und some of the
more definitive species of this interval ane illustrated in P, L.
ims. 1 —9. OF particular significance is the cambination of
Pistitlipollenites mogregorii (P |, fig. 8) and Titia vescipites
(P11 fig. 3) amosg the pollen, and Crenosporites woifei
1PLLL fig. L) and Diperisporites— A (P 1, fig. 2) among the
fungal spores, As pouted out earlier {Rouse 1977, Text-fig. 3

and p, 551, the first true 7ilia poller occurs af the beginning vl

the Enceng. whereas Pistllipollenites megregorii ranges from
the Lale Paleacene 10 early Middle Eocene. Thus the presence
ot both in this and equivalent rock wmis in soutk-central British
Culumbiu is delinitive for the interval Early — early Middle
Evcenc.

The 71 palynomurph species reparted here (Table 3} Iram
the Ganp Ranch — Big Bur area are the mast to have been
reporied from the Early or Middle Focene in Canada. Further-
moze there are several new species in the assemblage that are

v Qang®
Ranch . o 5 10 16

- kilometlres

B
>
\!\/\\_/
X3
.

Pus. 4. Gaung Ranch — Big Bar area: vilrinite refectance.

nat reparted here, so the ultimate number will he samewhal
larger, It indicatcs a very diverse floral assemblage during tha!
interval, supporting the palesclimuric interprutations {Rous

4

Selected representative pal
figures x 7000,

MATHEWS AND ROUSE

PLATE |
ynomorphs from the Eocene and Miocene sediments of the Cang Rancly - Big Rar arca. All

, Fl‘i‘-fi- 1-9. From the Eucene beds. {1} Cleraspories woifei, 123 Diporisparites - & (1) Bivellavsporites pramdiformis. (d)
Pesaviy lapliensis. (5) Tifi vescigines. \6) Rhoiipites lates (1 Bombacaridites bombaides., 18) Pistillipotlenites mugregorii.

{91 £. n. sp.

Fits. [0-13. From the Miocene beds. (101 Codring periglot. (1) Ty fwtervpincHites. (12) Fagus grancdate. 113)

Priercus shinbensis.
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1977 Rouse and Muothews 197491 thin conditions were much
warmer and more huntid than present, most likely in the
subtropical range. al least far Jowland Incules,

The distribulion of palynomarphs in the sediments in-
vestigared siere undwales the presence ol palynofacies, with the
warmest indivator species concenuated in the upper beds ol
Churn Creek, punticularly in the fine-gramed heds associated
with coal. The assemblages from (he Crows Har Creek and Big
Bur scetions ure mare [emperate in aspect. suggesling niore
uphand and hence couler sourees.

Crrrelidion

The Lovene suceession here is conemporaneous with and
Inthologically similar w e Kamlnops Group {Ewing 1981,
15tk 1o the sautheast. o the “Kamlonps Group equivalenr™
al the Quesnelarea (Roose aud Mathews (9791, 150 km o the
nontl. and to similar rocks from Ldaba o Yokon Territory,

Miovcene voleanic rocks
Basalie lavarand sgabnerate viekling Early Miocone dates
oTable 2y e repoeted by Clreh (1980, 19821 Trom the tops of
llawk Dome Mountain aod anuther summic 9 kmo o the
aouthwest, An obsidian by, possibly a dike, 7 kin southeast
of Back Dome Manntn, yields g shghtly ohder date 153, K.
Chaurch, persana) communication, 1983).

AMincene sediments

Liivritmtion wnd tihidoegy

Miowene sediments veeur in the viemay of Crang Ranch.
prunerpally it two tes, one 2.5 km neath of the rinch heigd-
guanters, exposing the fewer beds, the other 4 5 kim west ol
the ranel. where the wpper beds can be found.

The vocurrences 25 b nerth ol Gang Kanch. localinnd in
the headwalls of 3 compound landslide, connist of 130 m o
horsontaily bedded gravels und minor sands. The base of this
i s eoneealed by kmdshde debris and te wop s an
eresinn surtaee coverad by il

The Tower peds are rusty-weathering pebble w eabble grave)
with well pognded clasts wp o 30 eny in diameter compused
mostly af quartate embedded in gnoabundane Tine gravel to
sand matrix, Foresel beds and imbrication sndicare siream flow
wits here toward the north o nohwest. wheress the quarzile.
known t ocetir in place only in the Columbia and Rocky
inountains o the norh and easst, would indwale regional trans-
port 1o 1he south or west.

The higher beds consl of finer gravel. with ciasts mostly
less than 10 cm aeros, Volearic mocks domimale. associated
with kesser quantzite, chee. sandstone; granitic scks and phyl-
are present but rare. Sorting i moderate: rounding is poor
sod. Local heds of vlean grey sand, rich in muscavite, are
sl A source Tor the museovite. like that of the quariite,
in Rnown o the north and east in some of the metamorphic
ek of the Columbia Moumain, but nowhers is thete 3 major
sauree knowon o the south or wesr, Silty beds are thin and rare.

The oveurreaces 4 5 km west of Gang Ranch are higher in
present altitugde and piesumably higher in stratigraphic posi-
Lon. The mwsa complele seetion s found in a ditch and ravine
down which serpius unigation water his been allowed 1o Tow
m escessive quantities (IUTM coordinates 4221051, nmedi-
ately above the base of the exposures in the ravine. at un
aftilude of” 805 m, are horizontal gravels containing pourly
<ot subunyulur pehbles af voleame and metavaleanic ongin
and rare chert. These resemble the pravels of the upper pant of

Y

TABLE 4. List of palynomomphs from
the Gang Ranch Misvene beds

Iem spores
Deltotdorpara dfivphang
Larvigarasporitey ovains
Canifer pollen
Abiey sp.
Cedries pericinia (P . fig. 1)
<f. Kewlveria—1
Pices graindivesipites
Pimes— diploxylon type
Pims—haploxvion \ype
s - 3 (Piel 19773
Pinus—4 (Piel 1977)
Finur 5 n. sp.
Prewdinsuge sp,
Tyuger hewrophyilites (P L. fig. 11
Tamga merrensinm
Angiosperm pullen
Hetula claripites
Caprifoliipees sicroreticubatis
Corva viridithaninpitey
Comvapiliomes snplex
Castaned /Custannpais sp,
Corvluy sp.
Cupanerdites sp
Fagus granutute (P1) Mg, 12}
Harniefla sp.
Fuglans perporises
Liuiichonmthar vanddonsiy
Prerocurya atefletus
Qwrc NS shialensis (PLOLL g, 134

Trie m’pr;mm E (Pl 1977
Llaipallenttes sop

the sucvession mnth of Gang Ramch @t o comparable ahitude,
Beds of wilicesus st or fine ash are subordinate. Vieric mifs (
beeome more common upward and above an allitude of 913 m
they dominaze. The tils are composed principally of silt-sized
particles of plass. in places modermely sored und lacking clear
shurd shupes Compusition upproaches that of a rhyodacile (Rl
of Tuswin = 1.520), Lenses of pebhles und cven cobbics are
locully present, sugpesting that pagt if nat all of the ush has been
rewotked by running waier. Scatiered expasures ol wiite jf-
[aceous sifls neeur up to ahout the 975 mlevel, Thus about 160
m of horizomtul beds nccurs in this arca, and together with the
130 m of beds north of Gung Runch suggests a succession
appraaching 30 m in total thickness.

A pink wiT. veerluin by a coarse fanglomerate, 2 km south-
west of the mouth of Watsan Bar Creck. yields a Miveene {
patynoassernblage, but the relationships of this pecurrence 0
those ul Crang Ranch are unknown.

Strucraral reigtionships

The Mincene sedimenty ure lncaied on a siructural low in the
undeclving beds bur are themselves apparenily undisterbed
The sub-Miocene unconformity is known tu transeeess he
upper TO0-- K00 m of the Eovere succession. Drift conceals the
relationship between the Miocene beds and the Fraser Fall
Zone.

Patviofopy
The palynoassemblage obtained from these beds (Tahle &
PL 1. figs. 10— 13) is relatively limited in species, 3] i all, bt

9
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is vintually identical 1o that obtained from the Fraser Bend
Formation near Quesnel by Piel {1977) and Rouse and Mahews
11979, pp. 434—435). |n addiion. the Gang Ranch sections
shuw the same clear sphic in palynofucies obtained from the
Feaser Bend Formation, viz. g Quercis —Faguy palynafacies in
the white ash beds and a Tsuge—Cedriey palvnolacies from the
sills and sands.

The pulvnogsscrmblage from the Gang Ranch beds is inler-
praved 08 represemling most closely aomined deciduons—
conilerous forest such as now exists in the mid-Mississippi
Valley. southern Honshy (Jupani, or south-central China
(Rouse and Mathews 1979, p. 4351, The Quercus—Fagus pal-
violacies is interpreted as represcnting slands of broad-Jeaved
ungnperm trees with foodplain and buckswamp sedimen-
tationt. In conirast the dominantly comferous Triga - Cedries
palynofacies in the coarser lithefacies is thought to be derived
treny surroundmg vabley slapes and hills. The paleoclinate for
i o L ( Qnercay— Fagies ) Tacies §s estimuted w be warm
wmperute. with very warm surmmers and (ild winters bul with
e Ireeing periods. und a mean annual temperature of about
12=-16°C The climale o the slope facies 1 Tsiga— Crelras)
winld have heen somewhal weller and conler than thin of the
Trvwe .

Cowrvelarion and age

The wverail polien assensblage und the fwe palynofacics seen
in the Ciang Rynch beds so clusely resemble thise of the Fraser
Bend Formuion pedr Quesne! MRouse and Mathews 19791 that
the two units can be equated. Lithology supports the ¢or-
refatian. Al buth sites the buse ol the succession is 2 well sarted
vobble gravel charavierized by yuartzite clasts. At hoth siles
buedds then ine upwiid, Tirst im0 o seecession of melerately
sapted aud subrounded pebble pravels. mostly of lucal deri-
vition. interbedded with subordinate sangds ynd silts, They then
prade ipward it @ suceession o pale tufficeons beds cumtain-
ing =carered pebble bands. The expased thickness near Gang
Runch b greater thin the 15U m preserved sl Quesnel. The uge
of bt Fraser Buad Fuasnvation bas been estimated (Rowse and
Mathews 1979, p. 438410 fall i the nterval of 17-13.5 Ma.
or Luest Early 1o Middle Miocene. cyuivalent t the Barstovian
mammalian stage. Sediments <5 this age are now recopnized
ulong Fraser River fram Prince George o Watson Bar Creek as
well as in southzastemn Brivish Columbia (Clopue 1974

Mlocene beds

Fivirthution and lithelogy

Lavas previously assjgned informally to the " Plateau basalt™
(Rice 1947, p. 31: Rouse and Mathews 1979 o 1o the
“Chaleatn Group™ (Fipper 1978, marginal notes; Bevier [983)
QeCUr 4h crosion remnanty alony the lengih of the Fraser Valley.
rising gradually from 975 i wsl north of Gang Ranch 10 1273
m sl at Leon Creck. 80 £km to the southeast. Al uppear to be
part of @ single accumulation of fava that at the time ol deposi-
tion wauld have been vonfined by higher ground 1o a width of
no more than 15 km in the narth ang w only 5 km at the south
1Fig. 51. The Marhle Range and the hills 1o 115 north have
alnost completely separated this Fraser Valley belt of livas
from a more conlinuous and extensive basalt sheer o the
canl. The relutionships of these twiv sheets are still being
investigated.

The “Plateau Javas” along the Fruser Yailey are uniformiy
nasadic 1R1 of fusion = 1.61) and dccur m flyw unity averaging
5-10 m thick and locally reaching 30 m. The basalt is dark

CAN. 5 EARYH 501 NOL. 2L s

grey to prey, depending on crystallinity and hence on POsition
within and thickness of the flow units. Columnar Jointing i
uhiquitous, In places there are foreset-bedded breccias doyy),
aped whese lavas entered standing water (Fuller 1931), & gy
nurth of Canoe Creek where these breccias are extengiye

developed, (heir accumulation was {rem norh to stuh, i,
plying u source somewherz to the aorth. [ is inferred thit 1hie
lava, moving toward the narrawer {and upsireain?) parts of 1
preenisting valley. may very well hive dummed 0w crepe The
lake into which the breccias were spilled. The 60 m veniy)
range of the breccias implies ponding of water 1o at least ihig
depth.

Sub-busalt sediments were observed a1 twa localities; ong
km northeast of Empire Vabiey Ranch. the other 1 km south of
Leon Creek (Fig. 5). These cansist of herizontally beddeq
pebble and cobble gravel and sand, plus minor silt reaching %)
m in thickness. The pravels neac Empire Valley are well someq
and well rounded with o muximum panicle size of 40 oy,
Granitic and volcanic clusts dominate; vein quanz is con.
spicuous near the contaet with underlying Triassic rocks; chen,
greeastone, and preywacke are presenl inominer amounts,
Truansport direction has nod been determined. These sub-basay
scdimenls are unlike the tuffaceous beds of the upper par af the
Miocene succession and may be part of a younger channel fil)
preserved by the basalt cover (see Jlso Rouse and Mathews
1979, p. 437). Neither micmlossils nor mcgafu.wxils have heen
found in these beds.

Structeral relationships

The present svuthward rise of (he wp of the Pliocene lavas,
300 m in 75 kan. in the same direction as the indicated original
flow ¢an be expluined by dillerential wplift, The Pliocene Javas
and updertying sediments nurtheast af Empire Valley show ao
discentinuity at the Fraser River Faelt at a lacality where only
a few meires of verical displacement could he recognized.

Fsatope dating

Four petassiim—argen dates are now available [rom ibis
aren {Table 2) ranging Trom 1.3 1 2.9 Ma tavernge 2.4 = 09
Ma). These constitute the youngest dutes so far obrained from
Ihe “Plateay basals” and differ signilicantly from those of the
Chilentin area (6— 13 Ma. Bevier 1983}, 100 km ta the nort-
west, and from those of she Bonaparte Luke sheet (Campbel!
and Tipper 19711, about 75 km 1o the cast, where daies o
& 1} Ma have been obtained (Farquharson 1973; Mathews
1964},

The Fraser Fault Zone

"The Fruser Fault Zone, identified from the vicinity af Latitde
52°N 1o lalitude $0°N and apparently conlinging southward 10
two pussible branches inta the state of Washingion {Roddick
et . 1979). is the major strectural fearure of the Gung Rah
— Big Bar arca. Here 1t consistently separates Triassic of olde!
metasedimentary and metavoicanic rocks to the east [
Encene and Cretaccous rocks on the west.

The faill zone itself, wheee well expossd 3.5 km south of
Churn Creek, consists of two or more discrete sieeply dipping
shears [00—200 m apart separated and surrounded hy hells
less severely pranulated rack in which fragmenis of phyllite of
altered (bentonitic) lava con be recopnized. To the west Ofll"s
the strongly lolded Eocere succession i presenl. Near Empi®
Valley and Crows Bar Creek the main fault zone segms 10
narrower. but branching splays may sill be present. Az Rig BY
Canyon the faelt is repaned 1o dip 74° southwesterly (Trelf

{ 1961, p. 970
significant Cenozaic dip-slip displacement alang the fault in
. the Gang Ranch — Big Bar area can be inferrud in view of the
3 3500 m of Encens bads plus the targe shuegh unmwasored
hickness of Cretaceaus volcanic and sedimentary rocks an the
yest, v ch are completely lucking for many kifomerres o 1he
east of the Cault. The western side has thus been dropped at least

1.5 km and probubly much more in or since Middle Eocene

me. Early movement may have Jed 10 wwapping of westeriy

derived grivels against the rising east wall and later ponding aof
water within which the beatonitic clays accumulnted.
Pre-Encene dip-slip mavement on the fault is suggpested by
the great thickness of Cretaczaus rocks west of the faulr and
. their ahsence a1 ig latitude on the cast. bur atler explanations
can be cntertained.
The Iruser Fault Zope 1s remarkable net only far its con-
liauity but also for fis low sinuosity. In this respeet it coukl
*qualify s & magor transcurtent fsult and. indeed, it hus heen so
tesignated {¢.0., Misch in Okulilch 1974 and in Monger 977,
Fig. 8. Mid-Cretaceaus volcanic rocks are known o make
rontact with the wust wall of the Fraser Fault Zone between
Latitudes ST“20°N and $1°22°N a1 the present surface and ta
gerhaps S1°30°N a1 depth. However, these rcks are nol knowrs
east of this zone apywhere nonh of Luilude 50°99°N (Treltin

1981; Monger 1981), A post-mid-Crelaceous dextral shift of
- 30—30 2 1s thus pernntied by our data, but i view of the
much prewter crosion on the east side of the fuult such an
inferenge i85 A0 mandalory.

A western branch of the Fraser Fault. fauli *d” of Treitin
(1961}, diverges from the nxain Taole (Tretin's Tauft “e™) north
from lazicude S1°N and inay link with Tipper's {1978 Hungry
Valley thrust some 20 kun west of Big Bar Ferry (Fig. 1). This

\ -b@nch_fntttl_l thay pravide an explanation for the anomously
I bigh vitrinite reflectance found along Ward Creek. 2.5 km

vartheast of the present surface trace of this branch faull (Fip
4. If th- Favlt formerly Natiened up dip. as it apparently does
Mow in the west. it could have tectonically buried the Evcene
wediments ol coused an increase in materation of their con.
lined couly [rapments over and abuve those of contem.
petineous rocks funher north where the lectanically emplaced
blanket was facking. Shauld this explanation be vaiid it wouid
trply 3 minimum of 2.5 km norihward camponent of move-
ment of the rocks west af Tault “d” with respect 20 footwall
ks on the northeast.

Develapment of the Fraser River

Signs of a major river with s seurce at least |50 kem away can
founq in the course quartzile-rich gravels in the kower par
"flhelM]uuene suceession north of Gang Ranch, The river that
Geposited these pravels seems. however, 1o luve been flowing
ﬂ?nhward apd as such can bardly be described as an early soge
of Prager River. Record of n northwestecly flawing Mincene
;"Ltr has also been found on the north wall of Big Bar Creek
kM east of the present Fraser River (Tretiin 1961; Mathews,

N preparaion).
niiing the Pliocene lavas at the time of their deposition
:ﬂe the ‘wul!s af 2 major valley, narrowing seuthovard s 5t
PProaching its head. This valiey was blocked near Canoe
) kk hy southward- or southwestwnrd-advancing lava ta form
Bk as much as 60 m deep into which Foreset.bedded breceiag

. :ﬂ: deposited. Sich a lake would nat be expected had the

| Y beon draining southward ui the time. 1t would appear,
fore, that this Pliocene valley was also not created by
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Frases River bur only occupied by this suuthward-flowing
strenim at a later date.

Initiation af southward MNow might have been caused by the
tava dam of been consequant on the lava accumulation, This
would have to accur before regional uplift hud reversed the
slape of the lava shest from south 10 its present narthward
inctination. Whar uther cause might exist far a southward-
flowing stream t¢ become established & this site” Glacial div-
erston of streams Is knawn o have been a common event in
Plgistocens time in British Columbia and this may bhe another
example of the same process, though nat necessarily aceurring
during the latest glaciation.

Whatever the time and method of nitiation, Fraser Rivey
tnust have cut ils spectucttlar inper trench 1o deplis of as much
as HXK) m below the lava shest marking the Plhocenc valley
froor in ro more than about 2 M.
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S 79 03 30
TO: D. L. West
FROM - B. D. Vincent
SUBJECT: Australian Creek Prospect, Central British Columbia + i LE -qt:_
Introduction ’

Tertiary-aged strata similar in age to those present at
Hat Creek, Merritt, and Princeton are present in the Fraser River
Valley from south of Quesnel to Prince George in Central British
Columbia. Included in these strata are coal-bearing zones which
may contain economic coal deposits.

This report deals with a prospect with its southern
boundary at Australian Creek, a tributary of the Fraser River with
its mouth approximately 18 miles south of Quesnel. From there,
the area extends northward for 12 miles and is 2 to 4 miles wide.

Along the western boundary of the prospect is Highway 97,
the main highway between Cache Creek and Prince George, and the
_ British Columbia Railroad line from Vancouver te Prince George.
f?aznd « ~—3 Quesnel is approximately 215 rall miles from Vancouver, 70 rail
; miles from Prince George, and 460 rail miles from Prince Rupert.

Previous Exploration

Initial investigation and local use of the coal in the
Quesnel-Australian Creek area began in the 1920"'s. In 1929 and
1930, the Cariboo Coal and Clay Syndicate explored a small area
on the south bank of Australian Creek with three diamond drilil
holes (Figure 2). In 1971 and 1972, Masters Exploration {Manalta)
completed 21 drill holes predominantly on the west bank of the

1}‘:_ D Fraser River in the Hodson Creek area, due west of the mouth of
fﬂ-“‘ﬁ Australian Creek. Coal seams ranging from ? metres to 13 metres
in thickness were defined over an area of 1000 metres by 150 metres.
Their ccal licenses were allowed to lapse and there are no existing &

coal licenses in the area to our knowledge.

General Geology

- The basement rocks of the area form the Pennsylvanian-
. Permian Cache Creek Group. Unconformably overlying the Cache Creek

/2
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Group are the basic Lower Lavas, Eocene in age. Above another
unconformity is the Lower Fraser River Formation. Early Oligocene
in age, this unit contains the main coal-bearing horizons along
with other clastic sediments. Overlying unconformable is the Upper
Fraser River Formation of clastic sediments and minor coals of mid-
Miocene to Early Pliocene age. The youngest consolidated rocks in
the area are the extensive basalis and andesites of the Upper Lavas.
Further stratigraphic descriptions can be obtained in Graham, 1978.

Dips in the Lower Fraser River Formation range from 0
degrees to 45 degrees. Broad open folds are present along with
some faulting. At Australian Creek, reported bed orientations
indicate the presence of an anticline the axis of which trends
SW to NE. The northwest limb shows dips of 25 to 45 degrees., The
strike of the beds in this area are to the northeast and in places
parallel the slope of the valley wall, a potential dip-slope con-
figuration.

Coal

In the Australian Creek area, most previous exploration
has been on the west side of the Fraser River. Masters Exploration
found the coals to be lenticular and quite variable yet up to 13
metres in thickness. The easterly-most drill hole completed for
Cariboo Coal and Clay Syndicate intersected 4.25 metres of coal at
a depth of 1.5 metres as well as 24.3 metres of coal with some
partings at a depth of 148 metres (Lakes, 1930). The holes further
west did not intersect any substantial thicknesses of coal. It is
possible additional folding is present which could bring the thick
seam neater the surface assuming the seam is less lenticular than
those on the west bank of the Fraser. Drilling may ocutline addi-
tional seams,not yet documented, which may have considerable reserves.

Graham (1978) summarized previously published coal

analyses and states the coal is subbituminous B or € in rank. One
may expect the coals to have a moisture content of 10 to 20%, to

ot ‘

produce 20 to 30% ash and 6500 to 8000 BTU/1b., and to be 1.0 to 4*%?’*¢°‘~;-
1.6% sulphur. Further analyses may alter this. ;;;j:Z:Z:f%;;( :
C,v:ﬁ"‘*‘( |

Conclusions and Recommendations

The Australian Creek prospect has been insufficiently
explored to be able to estimate coal reserves or mining and economie
potential. The indications from previous exploratiom suggest the
potential of large coal reserves. The location is well suited for
power generation or, if the quality cam be improved, for export,

It is recommended that application be made for coal

licenses over an area of approximately 8195 hectares (20,250 acres).
The area is shown in Figures 2 and 3 and the description is attached.

e /3
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The size of the area is approximate as the dimensions of the lots were
measured from a print of a B.C. coal license map.

License rental fees would be 540,500 per year. The work
obligation for the first year would be $60,750. For the second and
third years it would be $101,750 each.

In order to evaluate this prespect, geological mapping would
be required though minimal exposure is expected, Drilling and geo-
physical logging with coring and coal analyses are essential and the
total cost would probably be close to the combined first and second
year work obligations.
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Australian Creek Prospect

British Columbia

Description of land over which coal license application

is recommended.

All areas within the following lots and areas in the

Australian Creek to Dale Lake area, Cariboo Land District:

Lot 3960 Let 2000 Lot 5041 Let 6735
" 3961 ™ 9892 " 5042 " 9526
7260 " 4527 mo2927 E 2195
" 9796 " 4528 " 19 " 5038
9792 "' 4532 " 5047 " 5039
" 3979 " 4531 " 5048 " 2196
™ 3978 " 4526 T 5031 2194
" 3975 " 4525 " 5032 " 9694
" 9791 " 4534 " 5033 " 8669
" 12438 " 4533 " 5080 "9119
"3977 " 10 "6723 " 9473
™ 4529 " 5046 " 5037 Y 6046
" 6688 " 50464 " 5036 " 12424
" 4530 " 5045 " 6721
" 11956 " 5044 " 9722

Unnamed area A commencing at southwest corner of Lot 4532;
thence approximately 660 feet south,
thence approximately 660 feet east,
thence approximately 660 feet north,
thence approximately 660 feet west to point of commencement.

Unnamed area B commencing at southeast corner of Lot 5038;
thence 1 mile south,
thence 1 mile east,
thence 1 mile north,
thence 1 mile west te point of commencement.

Unnamed area C commencing at southeast corner of Lot 5038:
thence 2640 feet west,
thence approximately 1584 feet south,
thence 2640 feet west,
thence approximately 3696 feet south,
thence 1 mile east,
thence 1 mile north to point of commencement.



Unnamed area D commencing at southwest corner of Lot 2196;
thence 3696 feet south,
thence approximately 4224 feet west,
thence approximately 1046 feet north,
thence approximately 1584 feet east to Australian Creek,
thence approximately 3696 feetr along creek to point of
commencement.

Unnamed area E commencing at southeast corner of Lot 12424;
thence 4488 feet east,
thence 1 mile north,
thence 4488 feet west,
thence 1 mile south to point of commencement.

Unnamed area F commencing at a point 1 mile south of southeast corner
of Lot 5038;

thence 1 mile south,

thence 1 mile west,

thence 1 mile north,

thence 1 mile east to point of commencement,

Unnamed area G commencing at a point 1 mile south of southeast corner
of Lot 5038;

thence 1 mile east,

thence 1 mile south,

thence 1 mile west,

thence 1 mile north to point of commencement.

Total area described is approxzimately 20,250 acres or 8195
hectares. Distances described are approximate because they were mea-
sured from a print of a B.C. coal license map of a scale 1 inch equalling
1 mile.
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MEMORANDUM %

May 1%, 1977 Eile copies {o

File: c7-3.2 [) P-“TY\E 2tar

uCSnel

P. R. Vogt 3) € roumdhog
Department

Re: Trip to Victoria May 11 - 132, 1977 to Discuss
' Some of the B.C. Intermontane Basins '

Lou Kabatek and I spent considerable time talking

to Bob Gilchrist, the Senior Government Coal Geologist
and reading scome of the reports on file. Several

of the reports contain excellent reference material
and we asked Bob to have them copied and sent to us.
They will be sent to your attention along with the
charge for duplication.

Lou will comment on what he found ocut about the
Merritt Coal Field, and I will touch on Princeton,
Quesnel, and Groundhog,

Princeton

Gra¥ity lines run across the Basin in an east-west
direction by C. Ager, Consultant, give a good
approximation of basin shape and in addition lesser
anomalies could be indicative of coal. These anomalies
are bhased on similarities to Hat Creek anomolies and to
results obtained over known coal bodies at Princeton.

The basinshallows to the north, but on a line {(675N)
which crosses the basin a few miles north of Princeton
near Belfort several "lows" occur, one of which i1f real,
would indicate thick coal at 400 - 600 ft. We have
asked to have this report duplicated and when we
receive it the data should be examined by Jim Hughson
in the Minerals Group.

Quesnel

The report of drilling submitted by Manalta (Master
Explorations) was studied but it is still not possible
to make a good interpretation of the results as they
-do not seem to tie in to the surface work. Unexpected
thicknesses of Quaternary material result in the coal
being eroded out in some areas, but this does not
explain everyvthing. The report is being copied and

. /2
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Victoria Trip Cont'd. -2- May 19, 1977

after it has been studied in more detail a field check
will probably be desirable. Coal (lignitic) up to

14 feet thick is reported and if they occurs over any
sizable area it could be an important resource.

Groundhog

We are getting three reports of this cocal area copied
for our files. These are good reports although un-
fortunately they primarily deal with the southern

end of the basin rather than the Mt. Klappen area

to the north where we have our main interest. I was
unable to talk +to Jim Fyles, the Deputy Hinister,

so do not have any new information on when a coal
policy will be worked out with respect to coal lease
or permit acquisition.

One point of real interest with respect to Groundhog
which I think requires follow up is some planned work
this summer by the G.$.C. Dr. Richardses of the G.S.C.
of the Vancouver office will be doing field work in

the area of our acreage application. He has invited
Bob Gilchrist of the B.C, Department of Mines to spend
some time with him and Bob is positive that if we
desired we would be welcome. I bhelieve it would be
advantageous to discuss this with DPr. Richardson

hefore he goes into the field (which may be soon} and
if we have the manpower, attempt to co-operate with
him. Possibly we could. arrange to drill a few critical
holes in support of the surface work using a helicopter
for rig moving.

iéiﬂwqu/;Uicig;th[

DBL:cb . B. an/é




Alise

Agporfs




GEOLOGICAL SETTING -

REGIONAL GEOLOGY

o The southcentral interior of British Columbia is distinctively
underlain by irregularly shaped areas of generally flat-lying Tertiary rocks of
sedimentary and volcanic origin. The nerthern half of the belt is essentially
completely underlain by Tertiary volcanic rocks, beneath which lecal, small
windows of underlying Tertiary sedimentary rocks have been exposed by valley
erosion. The southern half of the belt is comprised of a very irregular scottering
of areos of Tertiary rocks that range in size from a few square miles up to hundreds
of square miles. Because many of these areas of Tertiary rocks occupy valleys
(Hat Creek) or broad lowlands (Princeton) they have been referred to os Tertiary
"basins™ and often regarded as representing the strotigraphic record of separate,
finite loci of Tertiary deposition. However, continuing exploration of these areas
of Tertiary rocks indicates that the strata around the edges of the areas are almost
everywhere truncated either by erosion surfaces or by boundary faults, thus it now
appears more likely that the present scottered arecs of Tertiary formations represent
disconnected erosional remnants of one or more, but not many, continuous troughs
of deposition that were filled during Tertiary time.

The hypothetical existence of such a continuous Tertiary continental
sea in the interior of the province is further suggested by the fact that all of the-
explored and mapped Tertiary areas, or "basins”, from Princeton to Prince George
include all or part of a common stratigraphic succession, namely:

Top: (6) Volcanics = flat-lying sheet flows (Miocene=Pliocene)
(5) Sediments - commonly chsent (Miccene)
{4) Volcanics - relatively flat-lying (Ohgocene)
. (EROSION, FOLDING, FAULTING)
(3) Sediments - conti nental folded, foulted (Eocene)
COAL BEARING
(2} Volcaniecs =~ (Eocene and Oligocene)
{1} Sediments. =~ confined to north end of belt (Paleocene)
COAL BEARING

Correlation of the stratigraphy of Tertiary sedimentary areas in
south—central British Columbia, (Figure 2), indicates that the Paleocene basal
formations are absent south of Bowron River; however, north of Prince George
fh? are widespread and coal-bearing. In northern British Columbia from [atitude
567 to 60° north, coal occurs in Paleocene rocks of the Sustut and Sifton Assem-
bloges, which range in age from Upper Cretaceous to Eocene, and apparently is
rarer in rocks of Eocene age. The broad distribution of Tertiary sedimentary
rocks in the entire Interior Belt of British Columbia suggests that two major linedl
basins were present from Upper Cretaceous to Eocene time in the northern holf of
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the provmce..Aﬁer some "Td—}ﬁi-.lllon‘{yealrs of thePaIeocene, one of these continental
seas that was receiving deposition had extended southward to ot least the 4%9th parcllel
and was host to volcanic and sedimeni'ary deposition these by Eocene time.

It is of interest in such a regional concept of Tertiary deposition
thd’ recent seismological and off-shore drill data from the continental shelf off the
west coast of Vancouver [slond, (1972, D. L. Tiffin et al), indicate that bathyal
deposition onto the shelf from ﬂ'le northeast occurred from the Eocene to the Pliocene
of the Tertiary. This depasition included intercalated volcanics, as does the sequence
in the Interior Belt on the northeast side of the Tertiary (coastal) landmess, and was

interrupted by several periods of uplift and deformation before deposition was temi-

nated in the Pliocene by the major uplift of the Coast Mountains. [t is also of
interest that the shelf rocks are mamly mudsi'ones , as are most of the finer ¢l ushcs
in the Interior Belt.

If the Tertiary "basins® of the southem Interior Belt do represent the
results of deposition into a continuous continental sea, and are therefore erosional
remnants, rather then individual separated basins of deposition, the economic
implications for the exploration for coal are impartant. The above-described hypo~
thesis of the origin of the interior Tertiary formations thus implies far more continuity
of the coal-bearing Tertiary formations throughout all of the areas underlain by
Tertiary rocks than had heretofore been assumed. This possibility is further suggested
by the fact that where erosion has stripped the overlying Tertiary volcanic cover coal
hes been discovered in the underlying strata in the Cariboo, Hat Creek, North
Thompson, Nicola, Similkameen, and Okanagan "basins”.

This concept of a continuous interior basin of Tertiary deposition,
with its implication of possible continuous shoreline swamps in Eocene-Oligocene
time, which subsequently developed into the known Interior Tertiary coal occurrences,
has been derived from the study of the Tertiary deposlts descrlbed in this report The
concept did not guide the study. . .

Tertiary sedimentation was interrupted by, and in port contemperaneous
with, four periods of wide~spread volcanic activity. Vulconism, initiated in the early
Testiary, was terminated in [ate Miocene=-Pliocene times by the extrusion of extensive
areas of plateau basalt and the uplift of the Coost Mountains. Frequent faulting, up—
[ift, and repid- erosion accompanied the volcanic activity throughout the Terticry and
no doubt was the dominant cause of the post-depositional structural deformation of
the various coalfields in south-central British Columbia.

COAL MEASURES

Coal accumulation occurred throughout the Tertiary in south~central

British Calumbia during three principal periods of sedimentary deposition; in the Paleocens




) Flll't:‘.{gn_._midepf:e':ﬁé 'ﬂfbrecr[;;r Ol?gocene, and in the Miocene epochs.
The oldest coal- -bearing sedlmenfcry rocks are Paleocene in age.

To date they are limited in arecl extent to @ local depression along the Bowron

River east of Prince George. No evidence presently exists to indicote that the

Bowron gruben-!ike area was part of g much more extensive basin of coal deposition.

The most extensive and most economically-significant sedimentary
rocks that contain coal are predominantly of Eocene age. Evidence also suggests
that coal formation probably extended to the Cligocene. The Focene (Oligocene)
coal measures probebly represent a lengthy locally sustained and locally cyclical
period of accumulation within a relatively large scale environment of deposition,
such os a series of interlocking littoral-lagoonal basins along the Tertiary sea
share{s). Extending from the 4%9th parcllel northwestward to the Cariboo, it is
conceivable that other deposits of this age underlie the extensive plateau laves
of west central British Columbia.

Miocene coaly accumulations have been exposed in the north end
of the Interior Belt in valleys of present river systems, specifically the Fraser end
its tributaries. Tectonically young, hence little deformed, these carbonaceous
sediments generally occur as thin seams of poor quality lignite of limited areal extent.

The following portion of this report describes the geclogy and codl
potential of ecch of the known coalfields or occurrences in the Southemn Interior
Belt of British Columbia. For convenience, these descriptions of coal occurrences
thot follow have been grouped by ages, namely: (1} Miocene, (2} Eocene and
(3) Paleccene. Coal reserves and/or resources are included with each group when
applicable.



Il HAT CREEK DEPOSIT: (Figure 6) -

The Hat Creek coal deposit is described in detail in a separate report
for this study of tha thermal coal resources of British Columbia; however, it is impor-
tant when assessing the possible coal potential of the remnants of Tertiory sedimentary
rocks throughout the Scuthern Interior Coal Belt to appreciate that the coal reserve
indicated in the relatively small Hat Creek "basin® is so large. The vailey, entirely
covered by overburden, totals cbout 60 square miles in area and only about 8 square
miles af one end have been explored for coal, (Figure 8). Within the explored area
an openpit deposit of subbituminous coal in excess of 500 millien tons has been indi-

cated by drilling; the remainder of the valley is presently being explored.

If some geclogical continuity of the coal measures in the Tertiary
remnant areas in the Interior Belt can be established, then the exceptionally thick
coal layers, (400-1400 feet), of Hat Creek may possibly be repeated elsewhere in
the Tertiary sequence, i.e., in other areas of Tertiary rocks in the Interior Belt.

I1l. THOMPSON RIVER OCCURRENCES

Sedimentary rocks of Eocene age containing coal occurrences extend
along the North Thompson River from Kemloops northward for approximately 60 miles.
The deposits, occurring in a serfes of small, isolated, remnant basins, are in two
groups; the southem group lies between Kamloops Lake and the city of Kamloops,
and the northem group lies clustered along the North Thompson River near the
village of Chu Chua.

Chu Chua: (Figure 7)

Coal, mined on a small scele for local consumption for 1921 to 1923,
crops aut on locally-named Coal Creek, approximately two miles south of Chu Chua.
Apparently once part of a large and more extensive basin extending along the North
Thompson River, several small remnant basins, including the one on Coal Creek, con-
tain a sedimentary succession of conglomerate, arkose, shale and coal. Unconformably
overlying a basement of older granitic and volcanic rocks and in tum capped locally
by younger volcanic rocks, the sedimentary rocks are, in general, moderately folded
along axes paralleling the river, although other structures are locally in evidence.

, - Data on the nature of coal occurrences in the Chu Chua crea are
restricted to the Coal Creek basin. At Coal Creek the sedimentary formation exceeds
2500 feet in thickness. The known coal measure, 600 feet in thickness, has its base
1650 feet above the basement; however coal seams may appear cbove or below the
known coal section but few exposures of sedimentary rocks are avoilable to determine

this.
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Wlfhm the mdtcuted cocl measure, three coal zones, whu:h occur over

1300 feef of stratigrophic section, have been partially developed and mined on a limited

basis. The upper zone, 15'4" in thickness, contains two coal seams, (2'7" and 1'10"
in thickness), separated by 10'11" of waste reck. The middle zone, 7'6" in thickness,
also contains two seams (1'10" and 1'8" in thickness) which are separcted by 4 feet of

waste, A third zone, stratigrophically lower in the section, comprises a single seam.
3'9" in thickness. :

The coal on Coal Creek has been described as hard, black, lustrous,
and thinly laminated, Samples selected from underground in 1923 and senf to the
Mines Branch in Ottowa for analysis graded as follows:

Moisture Ash Volatiles Fixed Corbon  Calorific Value

Upper Zone
top seam 3.6 % 13.8% 37.9 % 44.7 % .12,040 Btu's/|b.
bottom seam 4.0% 22.1% 37.9 % 36.0 % 10,780

Middle Zone
top secm 4.0% 24.0 % 36.1% 35.9% 10,290

Lower Zone 3.7 % 37.3% 29.4% 22.6% 8,230

The above samples were analyzed on an "as received” basis.

Coal seams in the Chu Chua area are relatively thin, do not lie
close encugh together to be considered as a mineable zone, and underlie Tertiary
areas of very limited size. [n oddition, continuity of seams within each area is
suspect because of suggested generally tumultucus depositional conditions during
swamp formation. For these recsons, a thermal plant predicated upon coal from
the Chy Chua region is not considered to be viable,

Kamloops: (Figure 7)

Coal occurs in sedimentary rocks of Eocene oge near Kemloops.
The sedimentary formation comprises conglomercte, shale, sandstone, and minor
tuffacecus material . Located 2% miles southwest of Kamloops, the thickest seom
in the sequence is only a foot in thickness. A total thickness of 2% feet occurs in
50 feet of stratigraphic section.

As the seams in the Komloops area are known to be thin and oceur
in a few. isolated Tertiary basins of limited areal extent, the coal is of no commercici
interest.
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~~  IV. NICOLA COALFIELD: (Figures 8, 9 & 10).

Introduction:

The Nicola coclfield comprises several isolated Tertiary sedimentary
areas which occur within an area 20 miles in diameter. Two, the Merritt and Quil-
- chena area, are known to contain coal.

The Quulchena areq was explored by the Diemond Vale Coal Co.
from 1904 to 1906. However, other than by local ranchers for domestic production,
no coal has been produced on o commercial beasis from the area.

The Merritt area produced 2,460, 000 tons of coal from 1906 to 1963,
The bulk of this coal was produced by underground methods during the period 1908
to 1929 from two locations near the southwestern periphery of the "basin®. Four
other localities in the area were explored but produced only small tonnages.

The British Columbia Department of Mines drilled six holes (4508 feet)
in the Merritt area in 1945 - 1944. Five holes were located east of the old Diomond
Yale mine, situated near the centre of the "basin”, and a sixth hole was drilled in
the eastern part.

- From 1960 to 1962 Imperial Metals and Power Ltd. carried out
= exploration in the Coal Gulley - Coldwater Hill areas southwest of Merritt in the
general vicinity of the most extensive mine workings in the district. The program
consisted of drilling 15 retary holes and one dicmond drill hole.
\
Geolog:cal Setting

The reglonol geology of the Nicola district is shown on Figure 8..
Several irregularly shaped remnants of Eocene age sedimentary rocks lie unconform-
ably on a basement of Upper Triassic volcanic rocks of the Nicola Group. The
sedimentary rocks comprise shale, sandstone, conglomerote, and coal. Younger
valcanic rocks locally cap the sedimentary sequence throughout the district.

, The geology of the Merritt area, shown on Figure 9, becaouse of its
lengthy coal exploration and production history, is better known than ony of the
other areos. The Merritt "basin®, for the most part occupying a depression in the
basement volcanics, covers an area approximately 3 miles by 7 miles in extent.
Although few exposures are ovailable, several bore holes drilled in the ares, coupled
with more plentiful outcrops around the periphery, outline the geology in generai
terms. From the available data it is evident that the geology is complex. Marked
changes in lithology and texture caused by relatively ropid deposition of sediments
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L ?ht.o the basin is ihdicm‘ed:;.— The déf-:oﬁf-i'iona! structure has been further complicated
by subsequent severe faulting and folding of the Tertiary sequence.

Coal Deposits: (Figure 9)

Several coal deposits ore known to occur in the Nicola district.
Six lie in the Merritt areq; the other occurs in the Quilchena area. These coadl
aregs are summarized as follows:

a) Quilchena Creek = One seam, opproximately five feet in
thickness, crops out on the eastern flank of the Quilchena Creek valley about
two miles south of Nicola Lake. Although the Digmond Vale Coal Co. apparently
carried out extensive drilling in the basin from 1904 to 1906 and reported their
results to be satisfactory, no coal of economic significance was developed. Imperial
Metals and Power Ltd. mapped and prospected the area on g reconngissance basis in
the eorly 1960's; however, no significont coal was indicated from this work. Because
of the limited outcrop exposure, the Quilchena area cannot be viewed as having been
adequately explored. A few widely-spaced reconnaissance drill holes would determine
whether additional coal seams exist and would usefully ossess the structure and lithology
of the "besin”,

b) Fairley Prospect -~ One seem of unknown thickness occurs o
short distance north of the town of Merritt. The steeply-dipping seam was reported
to comprise severly sheared, friable, ond dirty coal. The Sunshine Mine established
on the seam many years ago produced 247 tons of coal.

¢) Normandale Prospect - Another seam, vertically-dipping and
four feet in thickness, occurs 43 miles east of Merritt near the edge of the "basin®.
The coal produced from this prospect is reported to have been 730 tons.

d)} Glover Prospecfs - Several small prospect workings lie 4 miles
east of Merritt, although no coal is present[y visible at this Iocah!y No record of
coal production from the Glover areq is known.

e) Coal Gulley Mines =~ Situated southwest of Merritt near the edge
of the "basin”, the Coal Gulley area has hosted several producing underground mines.
| Production ceased in 1929, :

Exploration carried out by Imperial Metals and Power Ltd. in 1960
consisted of drilling four rotary holes. An odditional five holes were drilled in the
old river channel that separates the Coal Gulley area from Coldwater Hill. Three
of the four holes intersected coal. Intersections ranged from 13 to 28 feet in one
seam and 4 to 6% feet in another seam.
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The coal beds in the Coel Gulley area lie within tight folds along
axes which frend northwest and plunge southeast. Seven seams, with a total codl
thickness of 73 feet, are distributed throughout a stratigrophic interval of 770 feet.
The seams vary in thickness from 2% to 26 feet; six are in excess of 5 feet. Dips of
seams ronge from 20 to 70 degrees.

f) Coldwater Hill Mines - Coal was produced up to 1929 from two
seams on Coldwater Hill located a half mile east of the Coal Gulley area. Small
tennages were produced on a salvage basis for local consumption from 1953 to 1963.

Imperial Metals and Power drilled six short rotary holes in the area
in 1960. Four holes intersected coal seams ronging in thickness from one to 3% feet.

On Coldwater Hill six seams of coal ranging in thickness from 10
inches to 6 feet 8 inches occur within a stratigrophic interval of 450 feet. Total
coal thickness is 21 feet; however, only two seams are over 5 feet in thickness, It
is these fwo seams, presumably, from which production was achieved. The dip of
the mineable seams is 30° to the northeast.

Becaouse of the intervening old river channel, the differing structural
geology, ond marked variation in coal stratigraphy, correlation of coal seams between
Coldwater Hill and Coal Gulley is not possible. The Coldwater Hill seams may occur
within, above, or below the Coal Guiley coal section.

g) Diamond Vale Mine - Small scale underground production was
" attained from two seams located near the centre of the Merritt area just east of the
town. A total of 46,398 tons of coal was produced intermittently from this operation
uatil closure in 1943.

The coal in the Diamond Yale mine areg occurs in five seams that
extend over 307 feet of stratigraphic section. Coal seams, which dip to the south-
west at 27° range in thickness from 1 foot 4 inches to 5 feet, with a total cool
thickness of 17 feet 3 inches.

One half mile east of the mine workings, five holes were drilled
in 1944 by the B. C. Department of Mines. The object of this program was fo
extend the productive Diamond Vale seams vpdip cleser to the surfoce. As a result
of this drilling it became evident that complex stratigraphy and structure prevent
tracing seams beyond the mine workings by use of widely spaced drilling.

Coal Reserves

Impericl Metals and Power Ltd. have stated that sufficient minecble
reserves have been developed in the Coal Gulley - Coldwater Hill areas to support
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an undergl;'ouh-d mining operqﬁaﬁ of 380,000 iﬁns of ¢clean coal per year for 20 |
years. Becouse of the complex geology and the lack of clasely spaced drilling
no established coal reserves have been defined elsewhere in the Nicola district.

Anélyfica! data on coal sampled from various localities in the
Merritt basin indicates that quality varies between deposits and seams. Analyses
derived from five sources on an "as received™ basis is summarized as follows:

a)} Coal Gulley (1960): Moisture 4.4%-7.4%, Ash 7.9%-22.0%,
Volctile matter 32.3%-34.2%, Fixed carbon 40.4%-
54.9%, Sulphur 0,4%-0.6%, Calorific volues 10,240
to 13,040 Btu per lb.

b) Coldwater Hill (1954): Moisture 5.6%, Ash 17.4%, Volatile
matter 34.4%, Fixed corbon 47.6%, Sulphur 0.7%,
Calorific value 12,060 Btu per |b,

c) Fairley Prospect (1926): Moisture 2.8%, Ash 4.6%, Volatile
matter 37.5%, Fixed carbon 55.1%, Sulphur 0.4%,
Calorific value 13,175 Btu per lb.

d) Diamond Vale (1910): Moisture 2.66%, Ash 4.36%, Voldtile
matter 37.84%, Fixed carbon 55.14%.

e) East Diomond Vale drilling (1946} Moisture 2.2%-2.9%, Ash
9.5%-28.46%, VYolatile motter 27.8%-34.0%,
Fixed carbon 38.9%~54.1%, Sulphur 0.33%-0.93%,
Calorific value 9,651 to 13,400 {average 11,444)
Bty per 1b.

The- rank of the coal in the Merritt basin is classified as a high
volatile "B" bituminous coal with very low coking characteristics, (FSI=2).

Conclusions

It is evident that in the Nicola coclfieid, particularly within the
Merritt area, several coal seams exist that are in excess of five feet in thickness,
(possibly seven to ten),. and would be extractable by underground mining methods.
For the most part the Merritt and Quilchena crecs are largely unexplored.

Becaouse of the possible complex nature of the basin geology and
the restricted continuity indicated along coal seams, the develepment of substantial
reserves in any given area would require relatively close spaced exploratory diamond
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drilling. Reserve blocks upon which underground mines might be developed would
tend to be small and local in extent. Consideration of a large coal-fired thermal

olant based on substantial reserves in the Nicola district are therefore not deemed
to be practical.

V. SIMILKAMEEN COALFIELDS (Figure 11)

An evaluation of the Similkameen Coclfields, which include the
Tulameen and Princeton basins, has been presented in o separate report os part of
the overal} study of the thermal coal resources of British Columbia. As in the case
of Hat Creek, it is of possible significance when considering other Tertiary areas
in the southern interior that the relatively small Tulameen and Princeton areas have
been proven to contain mojor thermal coal resources.

VI. OKANAGAN OCCURRENCES (Figure 2)

Along the Okanagan Valley as far south as the international boundary
and extending east to Arrow. Lake are several small outliers of Tertiary rocks. Coal
has been reported to occur as small lenses in the White Loke basin 8 miles south of
Penticton and in a basin near Midway, B. C.

The White Lake basin contains coal in sedimentary rocks of Eocene
age associated with conglomerate and sandstone. A single hole drilled in the centre
of the besin failed to intersect coal.

Because of the restricted areal extent of these isolated Okanagan
areas and the lensy nature of coal in two of them, it is concluded that they are
not of economic interest as major thermal coal sources, hence do not warrant
further exploration.
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{loncs 1959 map arcas. Pioacer K-Ar daing by
Muthews (1964) showed that the rocks prevous|s
mapped 25 the Kamboops Group caomprised twa series,

one of Early to Middle Eocene age, and the other of
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New studies of Kamloups Gronp geology

Kamloups—Tramgurlle urea (Fig. 2 map amd v tions)
The Kamloops Group at ns gpe locahity can be
divided nto two  fomations: a  lower,  voleany-
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loogs Group and related vrits.

sedimentary Tranguille Formation (the “Tranguille
beds” of Dowson 1895, Cockiield 1948), and an upper,
“oleiaie Dewdrup Flats Formation. Type locanoas and
thickwewses of the two formanons and their constituent
Members are listed in Table |, The small auicrops of
Coldwater beds™ reported by Cocklicld 11948) in the
&mloops area consist of well induraed red-brown

1 dut Gealogic map of the Thompsen Valley arca, show g aveds of preseroed Kamboops Group rocks 3 5beevistivns:

e = resek dale
Known Eccen:

SC = Shswap Complex.

Cockiicld
Yatore of the

L

sedimentary breccia simifar o Meswzoic se diments that
oeeur in the Allos mine ares and Yarther w 2xt, They ane 2
different litholagy frem cather the Tranga.!le Farmatiun
or the type Coldwuter beds near Merring, =nd are shown
as "Mes” n Fig. 2.

The Trangquille Formation. up to m thick. 1$
divisible into lower, middle. and upper cnsts m each of
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Tranguilie,

Shupper Trangualle; te b Ksack: ) Red Flatcin

Ws oMlcrap arcus, bt fhese unus are st striciy
earrelative. Fhe lower unie lies with inferred vnconlor-
muty wpon Trassic and Lower Jurussic rocks. and
consists of lacustrine sediments and andesitic bedded
wifs, The uni hecomes more witiceous upward: the
basal lucustrine sediments show little trace of volcanic
input. Slemp blocks of Trassic basement rocks are
locally presenl. This unil s extensi
Tranguille by diahase sills of the Battte Bluil comples,
and vonloomably averiyin by nuddbe and upper units
comsisting of undesite Aows, andestic and basaltic T,
tffaceous facustring sediment, and locat pheeatic bree-
e, North of the Thempaon River valley. the upper unit
corsists of pulsponite brecad mudfiaws, which fomed
a hyaloclastic mound or apron conformably overlying
millowed andesite Aows. The hyaloclastic vmit passes
westward imo the “breccia of \he Nipple.” a odT ring
deposit of alivine basali,

A disnner facees of the Tranguille Formation is
expgsed slang the soutbeamm murgin of the guiconp urew w
and pear the Alten mipe. It consists of coarse arkosic--

P 1469
!
]
?
Franquilte  Loke
!
i
I
- eovered *h_ _ Legi- wu e
A C
M Soving Sovena section
v
reuEraphy vl e Frangulic Basn westof Eanibkips of 1508 umes dupige Karalosps oo deposatmn: do) keser l'
: [0
lithic wackes and imterbedded grey-black shale. wich 2297 Tl
show llaser bedding and hweal arupspurted coal, This Smm DR AsD Cx
facies s infe i . T Lo Fasp T Z00E
aies is infersed to mark one or more small fringing
delizs thae grew nonbward mio the Eocene Tranguille ) seq lgve JE wls nlow NE
Lake tOrahari and Long 19790, as shown in Figs ¢ _ _
and 3. It is deformed by complex reverse fzulting and F_tc. 4. Geolagic map and sectionof the Mount Savanz area. Abhrevialons, 1= i1 = fehiv mstrunive uf = andesnre Mows:
slumping in the Afton strctural zone (Carr and Reed T = thow breecia; Tpl = Mount Savena Forarstion. Buld dutied hies = concealed fauls.
Cirwled mear 1976}, which Torms the southern margin of the Eocent
basin, . ) o basailie andesite flows and fow-tap brecctas: und the  Castle Bune breccia, consising of patagoniic and
Com_formably overlying the Trangul e Formation is O_piﬂ breci. consisting of glassy. oiten batded ande-  transitional breccias of Magsatlase -phanie “andesite: al
voicanic sequence preater than Tkm thick. here cul_lc:l S tlow brecona. This sequence Tomms an excellent.  ns base 1s o small uxpux';‘hd thickness of hyalochashic
the Dewdeop Flus Fomanion. Monh of Tranquillc, tive Cﬂnfnnnal?lc stratpraphy. which Relps o defing the  debris, This membet recurds ihe Binth of the vobcano s a
members have been mapped Lowest is the Kissick tomplex fault patiern of the Trunquilic Canyon graben,  wif cone, Overlying with crudational contact is a thick
breceia. consisting of _vanuhly pala_gom - basalbc a shown 1n Fig. 2. The Opax and Red Platcay meabers  succession of subagriah Fasablic ondesie Gows with
andesne Aow brecuia; primary adips mdicare at leasr ane e overlain with marked unconformity by the Miocene  basalic, andesitic, and dacitic ash, apzlomerate. ang
cone structure, Overlying 15 the Mara Bl memher. Pi:!llt'.':u basales at the northern margin of the area. small intrusive bodics. collectively reierred W as the
consisting of red-brown thin-hedded busaltic anduwte Nomhwesi of Tranguille. quaguaversal dips and  Doheny Creek membey, O\(ll\'lng’lhls member on the
ﬂowslnnd Aow-top hreccian with Iucu_[ flow breceia: thed facies chunges wdicute 2 large (Tkay in diameter)  west is the Rosseau Maounrsin brecoia, 3 plussy basale
the Wheeler M breceia, o Asisting of and w Huviure. named the Doherty Creek composite cone  flow breceia. Eammt beddne 1 this wmi suggosts a Venl
basalt flow breccra, phreang b;cccm. uaed mudHaws: the tBrgs, 2, 3). The racks of this cone are din ded moihree  on the westemn side of the main volcano
Red Plaieau mernber, consisung of thinly bedded Members of the Bawdrop Flats Formanon, Lowestis the Comelztion between the cune and capyon sequences
|
T
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15 nc certin. However, Castie Buatie hroccia underlies
one section ef Bed Plaea: basaliic andksite. sugpesting
that the latier 15 equvalent in part to ke likologically
similar Deherty Creek memkber.

Moanr Saueng area [Fig. d map end section:

Thas area lhies unmedhately 16 1he =ast of 1he sechan
deserbed oy Dawson 418953 and Rowe 11914k and
immediutely south of the lowm of Savana. The owesdl
enposed unil is 3 lsfageous comples of indelmiinate
ihickness. which includes bedded urd massive andesitic
wffs. rhyelile ash-Aow 1eif, and gvso0iated sedements.
sexher the base nor the Jop is €xposed. nunhseest- and
nertheast-ITerdeng shear zomes bound 1he putcrom area.
A umt of Lthinly bedded basalic urdesie Aows and

Mow-top breccias. greater fan 20005 thick. is infemed
to owerie the wifs. |1 is Tollowed by adout 250w of
zndesite Hoew breccia and an equat thicknzss ol pasal o
andesite Bows. All of these unils @re ntraded &%
rhyoles. which are frequennly bared und oflaceous 12
sppearance urd bear aburmdant bonte. geanz, and
{eldspar phenocorysis.

Qverlving all of the above wmis cnoa probs
uacomformey is e Moun Smvena Formation Tagle
which forms the upper. conspacsous cliffs ol hount
Savona. This uni consists of well sranfied apd et-
tremely coarse zonglomerale o Mrecoid, wilh bowlles
up L 3 m acress. Local Ang-grained interbads approuch
a coarse sandstome. Clases are pradom:nantly Teres
andes:e and dacite. The unit 5 ienkalively incerprted 25
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a fanplomerate consishing of material reworked Tiim
carlier Kandoops {Group deposits. The source ey be
the structurally iph block cast o the area of Dorand
Creck. Sinnlar tanglouserate forms high blulfs on e
west side of Uvadman Creek some Hihm we the
nerth-northuest, whinh wre reparied w be overfue by
andesite lows (Cockiic W 1948 Darfell upd MeTegpan
19520 Rene (19131 and Cochficld {194%) interpreted
these deposits us vedeanie applomeraies, bat their
cxcellent. althoueh coarse. eddioge and Liveral conunury
sergesh 3 mear-sree sedimentary ongm ratber than
formati [rem valeane e,

MoeAbee ared (Frg 5 map aid sivtiom)

Eower Tertiury rocks inthas area ane givuped wilo ta
mformmal formaitoRy with extensive lateral pmeresngu-
mg. The lower, sedimentary any, 350 m thick, in called
e MeAbee sedwnents after Filks (19651 1 overhes
Toassic and Lower Jurassic rocks on an unconforamty
with up to 200 m of reliel. The demmant titkology o the
McAbee sediments is 2 palagoring mudfiow and breceis
complex sinalar 10 the upper writ of the Tranguille
Formuation. Easi of Batle Creck. thus lthalogy soter-
fingers with andesne Hows. Mear the bownding faul on
the west are 1w chffs of columnar-joinied sndese,
tentatively interpreted 28 aliered ash-fHow talfs; (hey
pass castward into a comple s admixtere of How breagia.
mudilows, and s, including seme 30m of lacustnine
sediments. Ash from this unil yelded K-Ar dates of
aboul 51 Ma (Table 2; Hiils and Buadsgaord 1367).

The upper unit is called the Batle Creek volocunies,
after pood exposures in Balle Creek womyon nonh of
MeAbee, In the northeastern part of the arca. this unig
consists of over 400 m of moaoonus basalie andesite]
Hows and Aow-top beeccizs
Nows give way 1o over 300 m of How brecoia, which
thickens and becomes mare uniform wwards the wesi-

Westward the andesite®

em bounding fault (Fig. 5). West of the fauli, andesile‘

FALLT 2ONE

Eloss wevm

e, Abhbreviatuing. s 7 Sherts Creek Porabion. of = aidesns

PPra = Thampson Assemblage tOkulich 179

Nows uppear to directly overlic the basal areonlamaty,
suggesting tha the Row brecer wis eropred ahong ihe
[wult 2one and ponded ik the dowothrown castern bluck

Meate Lake area (Fy. 6 sevctiom: Fig. f mop!

0 the wrea nuihwest of Vernon threg formations can
B dedined . Al the base of the Tertiary is less than M of
nonvolcamie sard. silb, and shule, which s correlanve
with the Shorts Creek Formation mupped by Church
§1979, by 1o the south. Overlymg this is aver Gm of
anotomaus e lying Busalte andesite Bonsos and flow-
tap broccins, which ane here celled the Monte Lake
Formation £Tuble i, after excellent clifl and roadow
expasures hear Monte Luke. A reference exposare
oceurs i the south end of Monte Luke, on Highway 97,
Owurbyang the hionte Luke volcumcs is 2 chif-forming
sequence. over 400 m thick. of west-dimmng laiite ilod
breccia, here valled the Tukeakain brecera, 1t tarms the
summit of Tuktakamin Mountain, und i thought 10
underlie similar swormits 0 e porthwesy (e, 10
Wasterly dip is observed in each Igcality supgesting 2
series of large volcanic edifices sloag the fault zome
imimediately t0 the northeast; one is sketched in Fig. 6

Andesatic volcanivs similar o the typical Monke Lake
Formation are observed north and west af Mone Luke
the area east of Kamloops. Southeast of Kamloops, 1he
fows pass into small cone structeres of Auw and
mudfiow matenal, the *Buse Hill beds™ ¢"bh™ in Fig, 1}
This area has not been mapped in detail.

Propasals for stratigraphic usage
The dewiled mapping of the Kamdoops Group de-
scribed above, together with sinilas mapping ot Terfaté
Movntmin west of Yernon iChurch 197941 and at 1t
Creek (Church 19751, ailows a redeiinivon and clennicd
tiva of Kamloops Group nomenclature, shown 1h Fig
I6. W is proposed hese that the Kamleops Grovp B

restieted 10 those volcunic and sedimentary rocks oi |

(A3

Early 0 Middle Escene ape in saah-comral British
Columbiy that are generally simlar 10 the (¥pe aren at
Kamduops. This sequence may comizin local internal
ynconformities and noavelcanic sediments. Specificuily
exchuded from the wmit are the Mcene-Plivcene
Plateaw basults and Oligocene sedimemts of the Fraser
River Formution (Graham 1978, Rouse und Mathuws,
1979, From K- Ar determinatons iTable 2y and Toss)
evidunce the Kumboops Group rocks 2t bme equive-
tenrs of, although composibgnally distinet from, 1h
Przvenwn Group ta the south, the Marmon and Whai
Lase sequences to the sowtheust, and the Quolsy Lak
volvanivs ta 1he normhwest,

The division of the Kamboops Group e 1vpe
it (o Tormations has been deseribed above, T
Tranguille Formation apparenty sccumulmied im 2 joca
downdropped basin. Therefure, although sinular basal
successins are known clsewherz, they should bea
separale FOFminn namces, Tr.mquilk L
can be relerred Ecngral]:, a5 " Tranguille fa
Dewadrop Flans Formation, om the olker hand. pruh by
fuimad 4 sewontinuous blunket over much ol Jhe
southern intenier of Brtish Columbas duringe sy erup-
tion. Huwever, in view af the psolated outerop pan
and dilhculties in comelation, it s best o use focal
Fermansn-teve] pames i the majur garnp areds.

The sirtigraphic relations of lower Tertiary rochs in
the Flut Croek wrea ar¢ nob Brmdy esteblehed . Voleunic
rocks there vickd Mhddle Eacene dates (Table 25 and are
correlanve wuh the Kamlmops Group cChurch 1975,
Church ot af, 1979 The thick sedimeniuny segueies at
Hat Creek . divided by Church (1975 into lower, uvial
TCoidw ater beds, " e wverlying Hag Creek Coul Fivma-
ton, and the wpper. {acusinne Medieme Creek Forma-
o, were comidered by Church o be prevoleanic
{Early Eocene). Pulvnoloic and other siudies, how-
ever, have suppesied W some workers (Kim 1979,
quoting G. E. Rouse. unpublished) that the coal Forma-
tion is Lute Eocene and postvolcanic. Furthermore, the
extensive uicrop ared of Ruvial sediments aortheast of
Hut Creek ishown i Fig. T us “lower Har Creek beds™)
hias ot yet, Lo my koowledye. viekded uny evidence of
age,

Any Izl decision on the corelaion of these sedi-
menis with other unils in the region secms premanyge, If
the sedimenis are Eatly Eocenc. they could be comela-
e with the Tranguille Foemation of the tvpe area, and
hetcfore, be considered part of the Kamloops Group, II.
Owever, they are Late Encene, they have no comalntine
JnHs in the type arez or elvewhere in known Kamlory s
Briep rocks. und it would therefore be reasonable w
«iude them from the Kamloops Group.

—_

geoumbwest of Savone (W,
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Quilchena basens tCocklicld 14948 MucdMbllan 1975),
His bype ares v ot Mermite af che mowl of the Coldwater
River, 3 referenve sectiom wias describad by Duwson
{RYS). Hills ¢ 1965) corrcluted thesc sedinmears with the
Tranguille and MeAhee sediments on palynslogic
grounds. This formation is sumilar o the newly recog-
nized border deblare Tavies of the Teangille Formating
at Kutloops. The Coldwater sedunents shaatld thergfore
be included i the Kumloops Group, following Cock-
Reld 119453 aad Fills {1965).

The Chu Chuo and Shall THI Furmimnns of Uglow
(1922 b and Carapbe aed Topper 07T rare tound in the
Narth Thompson Valley wear Bumere, The lower
formation, the Cha Clane, i acoal-heariig selimentary
segueace similar o the Coldwater Foimaten, Tossaly
indicate an Early Escene age. The overhang Shull Eall
Formaton consings manly of horablemle andesite,

iR the Moame Lake arci Torn -level units bae
heen deserhed 10 previcus seetwn, To the sowh,
Church (197%:. 51 hay given alotiial naimes in e
Tersaer Mountain wen west ol Veroon, Hie basal
Shoas Creek Formation tnd averbving Atenborongeh
Creek Formation are typical Kamboops Groop Finhe -
Fis. an are the upper formations, dhe Booleaw dyaline,
nd the Naswlio Cresk Formation, Thewe swqugnees
re separaied by @ engue of Kitley Lohe truchwe, a
member of the Marron Farnanion ! peopose that the
Sharts Creek, Aucnburavph Crech, Bouleus shvoling,
and Navwhity Oreek oniks be moladed inthe Kambougs
Grisup. Definite |y wikatine racks that are correlne wah
tite M arrom Formation o the south oChurch 197 3y aduoald
he excluded frem the Kamloops Group tEwing (981
As deltned here. the Kamleops Group rocks fonn a
disimenive hthologic package in sowth-cemral Brilsh
Columbiz, Similas rocks ure lound in solmed omerops
east of the Barmiere—Vemon fawll sone, o Squilax,
Mourt lda, Enderby. and the Teinny Hills (Daly 1915,
Jones 1959, Gkulitch 1979, which have not heeh
stadied by the awthor. Muthews tin prensi repors Middle
Eocenc ages from the Ty Hills ang Enderby Clifls
sequences £ast of Enderby, as summunazed i Table 2.
They indicate o peovealhy similar sue and 3 passible
equivzlence wthe Kamloops Group.

Tectonic setting
Braring Early to Middle Evcens time. smull fauli-
bounded basins received thick accumlations of sedr-
ment. o seme areas volcanssm was simuitancously
active, producing bedded wifs, piltowcd fows, apd
hyaloclastites (seen w0 Trangutlle. MeAhee, and Sav-
ona, 2hio nerhwest of Savona. and in g concealed basin
1. Awchiban. personad

The wan “Coldwater Farmation™ refers 10 the domi-
prtly Huvial, coal-beanng scdimentary strata powly
€0osed in the Memilt, lower Guichon Creek, amd

\

r_._.v

communication. [97Y, In oiher sreas §Bamiere, Hat
ieek (fullowing Church 19751 and Menib volcanism
did mot contmbule o carly sedimentation; these areas
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cuntain coal and lignite af economic wmterest. Active
fault bounduarics are scen 3l Tranguile. Savona,
MeAbee, und Hat Creek. At Tranguille and Hue Creck
(Kim 1979, deformation continued during and alter
sedimentuten.

Al shghily luter nme, the Tranguille Canyon praben
recerved 2 velcame Gl of over Dkm. sigathcantly
thicker than elsewhere, This suggess thal the graben
developed during volouaie eruption, and ponded large
amaounts f busallic and andesitic lave uad breeca.
Subsidence contineed uites eruption of all the exposed
unts,

The sedamentary apd voleanic Busing are oot snnple
grabens, At Tranguille the southarn Basm margin i &
jumble of Teulis and slumped blocks, which are the
surfuce munifestations of high-angle reverse Taults a1
depth 1Carr and Reed 1976; olwo Fig. 2o Ity stuthe
westem margin s @ broad, braded  intrusive-lined Tual
2one, which 1 one ol the troughgomg Faghs of the arca
ATl Creck. the sediments are ansdersely w nghaly
folded, cut buth by dip-whip Gawlts with allematiag senses
of displacoment amd by sinke-slip Tealis (K 147493
Theretore, although these basns are subsidence sipac-
tares, they are walifely w huve been forned by simple
extension. Rather, they show some simtaeity in their
evolution w some of the sedimentzry basins of southern
Calitoran Gee Crowell 1974),

The smadl Ecuvene basins are hoked together by laree
throughgmag faults (Fiz. 1 whech form preminent
topugraphic furrows in the Thampson Valley regwn,
Where they have been studicd, these wmlt zones wre
I-3km wide, compored 0f numerous inlepweaving
strands, and marked by comples secomiary sheanng. A
ypical example is the Chemy Creek fault zone west of
Kamloops (Ewing, in press), Several prominent valley
segments coverced with Quatemnary material may be
locahzed by these foults tsuch as parts of the North
Thompson Valiey, the valleys between Bamicre und
Vemon. the valley west of Kamloops. ard valleys
northwest and south of Savana)l, Volcanw cone sinuc-
tures dre aligned along these faull zones (Tuktakamm
brecona; the Buse Hitl cones; McAbee fow brecoia and

“some contain Temary intesives amd sediments ol
corvelative with matenial outside the Faubl zone (Chery
Creek Taul gone: and faults south of MoAbec). Appar-
ent dip-slip mosement on these zones it locally over
500m, bul changes markedly alang its lengih, Fauh
eads are dominantly nonb- south and ponbwest—
southeast,

Brominant steike-slip monen on these majer {audis
best accounts for the feateres outlined above, Dip-ulip
mation, altbough locally important, 35 probably second-
ary. The small sedimemtary and volcanic depressions
occupy miches withia the threughgoing svstem of Tules,
either 16 ttiangulur areas betvw een splaying laults, alang

CAN T EARTH 01 WL 0d, vy

the side of 2 major laultbend, or in an area lying hetween
offser faulks as a pull-apan basn, These locations ure
consistent with thove expecied from neiworks of sirike.
ship faults (see Lensen 1958, Wilcox er af. 1973). The
alternating tensian dnd compression noted 2t Hat Creek
and Tranquille are likewise consi wilh 2 dominanily
transcument regime {(Crowell 197450 A right-Luerat
sensc of motion is indicaled by the dircotion of graben
tlonpabion {abowt north -south) and the northwurd.
direeied reverse faulting at Afton. Such motion apregs
with the regronal right-luera) shear mferred lor the
Canzdhan  Cordillera dunng  latest Mesosnic and
Cennzaic Bime (Monger and Price 1979, Ewing 19801

Another lectonic curiosity exisis i the Thampson
Riverregion. Eocene-reset K - Ar etamamhic dakes oa
Meseane ipncous and metwmerphic recks bave been
obtained 1 two ardas 1F7ig. 1 1o the sounh and east of the
mup wread in rocks of the Okandgan aed Shuswap
Complexes {Mathews 1976 Ghulitch 1974, and tom
the Central Micala Comples (the Central Nicolu banla-
hith of Cockficld 13} hetween Kumloops and Merrit
(Preto o af. §479) These rosch wmames have 4
regiunal disiribuiien in boosdly linear north-aortheust-
trending beles throuph southern Britsh Columbia und
the north esieim Unned States: they are inferred (Ewang
TUBO b represent metmperphig core complexes tConey
19790, which recard roughly cast—wesl crml extea-
wion.

The Ceniral Nivola Comphex iFig. 1 veatends roaphly
north-northeast from a potnl cast of Memin w a pond
some 20km south-souhwest of Kamloops, It Ris mio
the systern of throughpmng Tl desenbed abave,
being nestled between wn exiension af the Cherey Creek
fault zone on the north and 2 strong aorthwes!—south-
easl lurow o6 the south, Thus. three large exleasional
or inferred extensional fealures of Eocene age—the
Tranguible Canyon graben, the Ceniral Nicola Complex.
zad the Memitt basin-—form a broad are {rom rorth o
south in south-veatra] British Columbia.

The tectonic features described above furm a consis-
tent pateern {Fig, 73, The region is divided into 2 aumher
of blocks, separated cither by faults or extensionl
structures. BM we assume that the faulis represent
conservative block margins, across which no net crusal
cxiension of shorening look place, i is possible 1
construct 2 displucement vector dizgram {Fig, 8) by
treating euch fzult boundary as an azimah o honzonal
displacement The resolting diagram graphicatly shuws
the ¢ffect of Eccene-achive teclonism on the study arcatd
ret northw estward wransiation of the western end relauve
to the eastern eqd. The amount of Eocere displacement
15 unknown, as no Lacerally displuced features have beed
recogarzed. 1, however. we assume 3 reasunable
displacement of about | km ucross the Tranguille Cat
yon structures, total elongation is of the grder of 12%m
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AH = Amowstone Hills, FM = Forge Muuntain. CR = Clear Ranwe: M3 = Serne Nocth; 1M = Tron Mowstan,

nothwest—southeost This siyle und direction of elunp:-
hion are consistent wiath Price's (1979 mudel For
pervasive shear between diverging strike-slip faults.

Summary of geolagic history af the Kamloops Growp

Al abow 53 Ma, strike-slip movement began along 3
fetwork of interconnected Fuults, some of which may
Yimve had a pnar Mesezoic histary of movement, As 2
tomequence of local crusial extension. some blocks
subsided and received up tw SO0m of Muvial, deiisic,
and lacustrine sediments Volcanism began concurrent.-
Iy with subsidence within the Tranguille and McAbce
&cas, choking the sedimentary basins with ash. pil-
towed Bows, and hyalociastites (Fiy. 31, Other basins to
the northeass and sowthwest, more distant frony early
centres of voleanism, received more nonvoleanic sedi-
ment and developed locally significant ¢oal zones.
Incrensed volcanic activity filled the basing and formed 3
blanket over ninch of the region, Low basaltic amdesite
Shicld edifices were most abundani. bue large andesie
“oltanre cones formed locally, with their centres often
aligned by the throughgoing (aults. More than 1400 m ol
Dewdrop Flats Formation voleanic rocks aceunutated
W (ke subsiding Tranquilie Canyon praben. Course

m_—_________________—_.&_—_——-

(L b

Totol setensan =12 )
el 100"

Fig 3. Displacement vector diagram for svuth-cemral
Banish Calumbia Mesozoic-Tertiary sirike-shp lavltwg, Sec
tead for assumpriens and Fig. 7 for sbbresiations, Mumbers are
on & relative scale

langlomerites developed along some ul the fuult Zones.
Simultaneously with fauking, sedimentanon, and vol-
canism, metamorpline core complexes rove bath heully
and regionally as & deep-seated response (o crustal
extension in the strike-stip regime (Cones 1979)

The Jatest ape of faull movement is nut known. dost
sirike-ship movemwent vn the major fauhs 1@ the south
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uppears ke have ended by 42 Ma {Monger and Price
197%). The entire region was later croded 1 3 low-relief
surface Before the eroption of the Late Mivcene w
Fhocene Plateaw basalts.

Acknowledgments

I thank Dociors W H. Muthewsand R, L. Armsirong
for therr anviluable avsratanes amd review of every suge
of thas work, Dewwwsswony with B N, Church and § W
1. Monger coniributed much o my awareness of he
problens of Eocepe peology in the wew, W id
Manhew s and ap dnonynume reviowcr nride commets
lewling 1 bnprovement af tis paper. The mappmg of
the Kamluwps Group 1vjre ares was perfonmed under @
coiraet held by RO Lo Armateng with the B.C.
Minstiy ol Energy, Mines uid Petrotewm Resawrees,
and the other regbons were examaed under Natural
Sowences and Engmeering Roeseareh Couneyl ul Canada
wrinby to BOL Anmstrong und W Ho Mathews. The
wedk forms part of o doctual thesiy substicd w rhe
Department of  Geological Sciences. Universiy ol
Briish Colombia, whose continued suppart is graelolly
scknuwledpad,

Canrpere. B Booand Teverpe HOW. 1970 Genhogy ol
Bunapany Lake map-aree, Brinah Colombia. Geologseal
Sarvey of Camids, Memwir 03 LLKbp

Cank, LM and Kie, AL L 19700 Afon. A supeirngene
cupper depusit fa Foarphary depamizs of he Cunid i
Cordilgra Canadian Instmore al Mg and Tetallurpy.
Spec, Vel 15 pp 3TH 38T

CHerew, BN 1YY Geology of the White Labe Bavm,
Lirmish Columbid Mooy of Eergy . Manes and Petroleum
Resowrces, Bullenn 61, 520 p.

1975 Cieology of the Hat Creck coal basin, 14

Geolopy w Brovish Columbna. Brigh Columbi Minstey of

Energy, Mincs and Petroleum Bewarees. pp G99 -GS

19790, Terlary seratigraphy and resoucee porential m

soutii-cemiral Brinsh Columbig, £ Geolopal licldwark

197R. British Celumbia Minivry of Energy. Mimes o

Petnalewmy Reavurces. Pager 1975- 1, pp- 715

1WE Geology of the Temace Muwnian Teriary
vutlicr. Briteh Columbig Mimsin of Eaecpy. Mingy and
Petroloum Resources, Prelwmnary Map 17

CHuReH, B M., MaTHEsow. A wnd Howa. 2, D 1979,
Combustion metamarphasm m the Hat Creck area. Brinsh
Colemtma  Canadian Joumal of Eanh Scicnees, 16 pp
PREZ- FiB7.

Covkpfin. W, E 19395, Gealogy and mmeral Jepuws of
Mieola map-area. British Columbia. Gealepical Survey of
Canada, Memsir 249, 164 p

Casey. P, L1979 Tertiory evoluiwn of Condilleran meta-
moqphic core compteses, S Cenozo pelesseorcaphy of
the western Unided Swnes. Eelitedd By 30 ML Arnaeatrou,
MUR Cole, and H. TerBeal Jo. Pacdic Seenon. Suaery of
Eccpomic Pal, Ingists and M logns, Sac
CA pp. i5-18.

CroweLn, ). O

1974, Oepn ol lete Cohodoae buwps in

AN ) EARIIE ST WOH.

(LWL 1]

southern Califomia. fa Tecksmes and sediimeniaion, £ied
by W R Dickinson. Sncwty of Econume Palcomalogivs
and Mineralogirs, Spec. Publ, 22, pp. 1492004

Dy, B.A 19150 A peoloweal reconnansdnee Between
Golden amd Kumlougs, along the Tme ol the Cunadiay
Pacilic Railbway  Geological Surves of Capada, Meanoir 6§

Dawsgr, G M. 15T Prehmunory repon an the phyacal aw
peological feaures of the ssuthern paman of the wienor of
Bruph Columbia. Geologweal Swevey of Canada, Repan of
Progress 1877- 1878 pp 112-133.

—— 1885, Heport an the 2rep of the Kpnloops map sheey,
Brmsh Columbaa, Cieolopival Survey of Canada. Anaug
Report 16, Val, VL, pp. 33-4270.

Durrrie, 5. and MoTacsart, KO 1952, Ashroft map.
arey, Brsh Colunia Geological Survey of Canady,
Memair 282 122 p.

Ewing, T. L. Y980, Paleopene weewnic evolutom of 1he
Poacrie Nopthwest Joumal of Geolugy, 88, pp. G19-638,

19RL. Petiulugy and geachemary of ke Bamloups

Grivwp Welcanicn, Braish Columbia. Comndan Jowrmal of

Farth Sciwaces, Ihs iwsug

— In press. Geddopy of (he KRamleaps Group
Kamlvops, B.C Brish Columbia Afunsry ol Ener,
Miney and Petrolewns Kosworees,

Gaamam. P 5 W, 1978 Geadopy and ol resources of the
Terary sadimenes, Quesnel - Ponee George Jrea. Bransh
Cotumbra, Jo Correst rescarch, pan 3 Geohigea) Survey
ot Camady. Paper TH- 11, pp. 34-fd.

Guanan, PS50 W, amd Lo, I G
Tranyulle beds of the Kamloaps Group A
Fuicene 1 caal-bearing ~oyuence e vicainny of Kadongs
Lake, Brinsh Columbia o Cumrent Besearch, pan A&
Geolopical Survey of Cavada, Papeer 19-A, pp. 357- 304

Hirs, L. ¥, 1965, Palynology and ape of curly Tertarf
basans_ interior British Columbaa. P DL thess, Pmveraiy
ol Albens. Edmuomon, Ala. 144 p

Hitls. L &, and BaapsGaakp, H. 1957, Pulassidin-argon
dating of somy Jower Tomiary stritd i British Columibia,
Buitenn of Cunadian Petroleam Gealogy . 15, pp. 12R- 149

lones, A G 139 Vermon map-arca. Briosh Columbz
Geolopieal Surey of Canada, Memoy 196, W6 p

Kis, H, 1979, Depositional environmest ahd strabigrphic
subtivision, Ha Creek Mo, | depoit, B C., Canady. Papel
read ot Conadian lasbioe of Mning ead Mewllurgy.
Dustrict & meenng, Vaneouver, B.C 0 p,

LEnsex G, ) 1958, A method of graber and horst fuemati.
Toumal of Geelogy, 66, pp 579- 567,

MacMiLLan, WS F97B. Geology of the Guichua Creek
butholnh &rd Highlind Valley porphyry copper dininct.
British Colurnbia. Gritish Culumibra Minisiry of Enerngy.
Mines g Petroteum Resources, Prelimmany Map 30 16p

1979, Nigola project—diemit area. f Geatopieal
fieldwork 1978, Brnh Columbia Minnin of Energy.
Mines and Peirploum Resousces, Paper 19791 pp. 41-46

Matuews. W, H. 1%6d. Pola arpon age determipat
of Cennaie volcame focks from British Columba. Geolug:
ical Suciely of Amcrica Bulletin, 75, pp 365-168.

1970, Ancmnatous K-Ar dues from gnenses of e

Trinny Hills. Briteh Columbia, Geological Assogianion 9

Capada, Program with Abstracis. 3. p. 47

1974, r?:'”

ety (Maddle

4

FAVING

o Inpress Geochroaolapy of the Trimiy Hills - Enderby
aen, British Columbu. Canadian Journal of  Earh
Soiences.

MouGER. ). W H . and Price, B. A 1979 Goodynanug
evalunon of the Canadian Cordillera— progress and prob-
lems. Canadran Journal of Eanh Seiwnces, 16, pp. T70U-
Wi

Lh Ok

T

bia sd nokeas, Washington dabs b Grulomeal Sy of
Americz, Alsracls wih Programs. 18 p
Rose. B 19114, Savonamap-urca. Bllllhh(ulumhm Graoloy-
wal Survey of Canada, Summary Repor 1910 pp. 151-
155,
RousE, G E..and Matnews, W H, 1979 Temioey peology
and palynclogy of the Quesacl wrca. Brnish Calumbia

oRLiFcH, A Y. 1979 Th

Bulletin of Canadian Peorol Geolugy, 27, pp 318-445

Gentopreal Survey of Canada, Opcn ke chun £37.
preve. W AL, Osarfxko, M. 1 Machitean, LU |
ArsastronG, RoOL19T9. I\uloplc dates and sirontivm
isotup Tatios (or pluome and vulcanic rocks in the Quesael
Trowph and Micola Bel, south-cemral Briteh Culunibi,
Camadian fournal of Edrh Scences, ¥ pp 16581612
prace. B A 1979 Dapraronanental ductibe crustal speading
finkang the Fraser River und nonhern Ruchy Mounkos
Treach transtorn faull zoaes, socth-centr) Braish Colum-

Sriwys, A B € 1872 Joumal und repuant of preliminary
Tarati in British Columbog, Geglogical Suncy of
Canada. Repors of Progress IRTI-04I2, pp VG-

L'glirw, WL 1922 Gealuyy uf fhe north ilmmpmn \-’allu)‘
map-ared, B.C. Geatogival Surey of Comadi. Swmatary
Report 1421, Part A pp. 72— 1t

Wicox, R L Haeobsa, T F Coand S 2 RO
Buasic voreneleciomes. Amerwsn st ol Penaledm
Geolongrats Bullenn, 57, pp. T4-406.

-




1S4
nd
Q.

al

=
2

rt

8

It

—+ T

o ——.

i3, THE TRANQUILLE BEDS OF THE KAMLOOPS GROUP: A TERTIARY (MIDDLE EOCENE)
COAL-BEARING SEQUENCE IN THE VICINITY OF KAMLOOPS LAKE, BRITISH COLUMBIA

Projects 760036 and 770047

Peter 5.W. Graham and Darrel G.F. Long
Institute of Sedimentary and Petroleum Geology, Calgary

Graham, P.S.W. and Long, D.G.F., The Tranquille beds of the Kamloops Group: a Tertiary
(middie Eocene) coal-bearing sequence in the vicinity of Kamloops Lake, British Columbia; in
Current Research, Port A, Geol. Surv. Can., Paper 78-1A, p. 357-360, 19749,

Abstract

The probability that economic coal Seams are present in the Tranquille beds of the
Kamloopz Group is considered remote. Deposition of most of the sequence in a protecied
tacustrine environment is indicated by the abundance of flat bedded mudrocks, presence of fresh

water ferns, and absence of marine [fossils.

Muassive sandstone and minor conglomerate in the

sequence may have been deposited from mass sediment flows initieted on fan deltas at the
margins of the lake. Coaly material in the sequence appears to be allochthonous, Thin seams
might be expected .in the subaerial parts of the fan deltas, but their locations cannol be

accuraiely predicted using existing information.

Introduction

The Tranguilte beds are one of several isolated Tertiary
coal-bearing sequences in central British Columbia. The
narme was initially applied by Dawson (1896) to a sequence of
conglomerate, sandstone, mudstone, and tuff within a
predominantly volcanic sequence (Kamloops Group of
Cockfield, 194%) which outcrops in structurally iselated
blocks on the north and south shores of Kamloops Lake
(Fig. 53.1) in map area 921/9, 10, 15. The geological setting
of the Tranquille beds has been described by Dawson {1896},
Cockfield {1948), and Carr and Reed (1976). The initial
purpose of this report is to discuss the coal resource potential
of the Tranguille beds, based on observations of its
stratigraphy, sedimentology, and structure. A supplementary
study of the effects of contact metamorphism on low rank
coaly material in the Tranquitlte beds was undertaken by
Creaney (1979) who visited the area with the authors in May
1378,

Stratigraphic Age and Correlation

Sedimentary rocks assigned to the Tranquiile beds are
met limited te a single stratigraphic level within the
Kamloops Group. North of Kamloops Lake, near Tranguille
(Fig. 53.1), Dawson {1896} recorded the beds as a distinctive
marker between the upper and lower velcanic sequences.
Twenty kilometres west of Kamloops Lake, Hills (1963, p. 23)
recorded similar tuffaceous sedimentaty rocks which he
interpreted, on the basis of palynology, to be at a lower level
within the volcanic sequence. Sowth of Kamloops Lake, in the
vicinity of the Afton Mine, sedimentary rocks assigned to the
Tranquille beds are unconformable with the orebody (Carr and
Reed, 1976, p. 380). Radiometric {K-Ar) dating of volcanic
rocks jn the section north of Kamloops Lake {Rouse and
Mathews, 1961; Hills, 1965 Hills and Baadsgaard, 1967)
indicate a middle Focene age for this section. This is
Supported by palynological observations by Rouse and
Mathews (1961) and Hills (1965).

On a broader scale, some confusion exists in the
<orrelation and relative ages of component units within the
Kamloops Group. Rocks near Red Lake which Cockiield
{19%3) interpreted as Tranquille beds are now considered to
Postdate the Kamloops Group and have been referred to the
{upper  Miccene-Pliocene} Deadman River Formation
{Mathews and Rouse, 1963; Campbell and Tipper, 1971).
Traditionally, rocks of the econemically impertant Coldwater
beds (Group) have been interpreted as a basal part of the
Kamloops Group (Dawson, 18%6; Cockfield, 1948; Duifell and

McTaggart, 1931) and hence older than the Tranquille beds.
They occur in areas to the south (Cockiield, 1948) and west
{Duffell and McTaggart, 1951; Church, 1975;  Hby, 1975) of
Kamloops Lake. As outcrops of the Celdwater Group are
geographically separated from volcanic rocks of the
Kamloops Group {except perhaps at Hat Creek; Church, 1975)
the relationship of these beds to other units of Cockiield's
(1948) Kamloops Group is not clear. Dawson (1396, p. 69b)
suggested that an apparent absence of contemporaneocus
volcanic material, or derived volcaniclastic material (similar
to volcanics of the Kamloops Groupl), along with a greater
degree of deformation, supported his hypothesis that the
Coldwater beds were older than volcanism in the Kamloops
Group.  Cockfield (1948} concurred with this interpretation,
although he (p. 39) along with Duffell and McTaggart {1951)
could find no positive evidence for this age assignment. In
contrast Hills (19635} recorded volcanic rocks below the
Coldwater Group neat Princeton and Coalmont, and
bentonites within the sequence at Quilchena and in coal
seamns at Coalmont.  Church (1973} found wuff bands
intercalated with coal in the Coldwater Group at Hat Greek
and (p. 110) observed dacite lavas resting on top of the group
in two lecalities, indicating that velcanic rocks of the
Kamloops Group were partly coeval but moestly younger than
the Coldwater Group. Hills {1965) suggested, on the basis of
palynological observations, that rocks of the Coldwater
Group, occurring south of Kamloops Lake, at Merritt, Nicola-
Mamit and Quilchena, are younger than the Tranguille beds,

T |7 Coldwater Group

- 47| KAMLOOPS GROUP
STRANGUILLE HEDS
r_ktl Cretaceous or Tertinry

PRE-TERTIARY

Figere 53.1.  Distribution of the Tranquille beds of the
Kamloops Group, in the vicinity of Kamloops Lake and Afton
Mine. Modified after Cockfield {1848) and Carr and Reed
(1975).
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though are still assigned a middle Eocene age. Preliminary
analysis of the palynology of Hat Creek may indicate a Late
Eocene age for the coal-bearing sequence of the Coidwater
Group in this area (W.S. Hopkins, pers. comm., 1978}, This
apparent conflict between earlier geclogical observations and
palynoilogical interpretations obviously necessitates further
radiometric and palynclogical studies beicre the problem can
be fully resalved.

Minor outcrops of congiomeratic rock near the Afton
mine {unit KE and Carr and Reed, 1976, Fig. 3} may predate
the Kamleops Group, and could be correlative with map unit 7
of Cockiield (1948} and map unit 21 of Duffell and McTaggart
{1951). Rocks of the Chu Chua Formation, which underlie
volcanic rocks in the Bonaparte Lake map area, were
correlated with the Coldwater beds by Campbell and Tipper
(1971). These beds may predate volcanism in the Kamloops
Group, or may be eguivalent to the Tranquille beds in the
Kamloops area. Hills {1965) suggested that the Tranquille
beds are correlative with middle Eocene rocks below the

AFTON MINE borehole GG. 1.

4 whkuezoBo
-
ll>l Li 411

Princeton coal zone in the Allenby Formation at Princeton,
and with the lower part of the succession in the Coalmont
sediments near Tulameen.

Structure and Thickness of the Tranquille Beds

The Tranquille beds outcrop in structurally isclated
blocks north and south of Kamloops Lake. The preserveq
thickness of the sequence mcreases rapidly to the north of
the Afton Mine where drilling has indicated in excess of
300 m of section {Carr and Reed, 1976). Thickness of the
sedimentary sequence morth of Kamloops Lake is probably in
excess of 300 m {(Dawson, 1896, p. 174b). In the Kamloops
Lake area, dips within the Tranquille beds have been recordeqd
from nearly horizontal te 35°. Drilling in the proximity of
the Afton Mine (Carr and Reed, 978, Fig. 10) has revealeq
three principal fault sets. Two of these sets (orientation
west-northwest and east-northeast) are high angle reverse
faults, which have thrust the orebody onto the Eocene strata,
The third set (north-northeast) has the effect of displacing
Eocene strata to the south {or down) relative to the
main body of Eocene rocks. The net result of thig
faulting has been to produce several isolated biocks
which include essentially moneoclinal strata. Other
minor  deformation can be related to early {or
syndepositional) faults {resulting in stumped beds), znd

2
&

the diastrophic effects of volcanism both during
emplacement of parts of the Kamloops Group and
during emplacement of later volcanic sequences. Minor
isoclinal folds are present close to faults in the Afton
Mine exposures, although evidence of major folds js
uncommon.

Lithology

In outcrops to the north of Kamloops Lake, the
Tranquille beds consist of yellow to buff weathering
tuffaceous sandstone, siltstone, and mudstone, with
minor tufts and congiomerate (Cockfield, 1948, p. 33),
In outcrops within the Afton Mine (2070 ft level) and in
core from boreholes located to the north of the mine,
the Tranquille beds appear to be dominated by tinely
laminated tuffaceous siltstone and mudstone, with
lesser amounts of sandstone and conglomerate (cf.
Fig. 53.2). Organic material in the form of coalitied
plant detritus, including a few logs, is present in minor
amounts throughout the sequence.

Sandstone contains abundant detritus of volcanic
origin, presumably derived from underlying members of
the Kamloops Group. Further volcanic material may
have been derived from reworking of contemporaneous

Claystane (CL) and siltstone (2) in black:

very fine sandstone (VF) in light stipple;

fine to very coarse sandstone (F, M, C, VC}
heavy stipple;

G = granule cong;

S,L smalt and large pebble conglomerate;

Sedimentary structures:

1. flat bedding;

2. no visible structures;

3. intraclasts, rip-up clasts;
4. detrital organic material

5 = slumped beds;
Arrows indicate conspicuous graded beds.

Figure 53.2.  Partial log of borehole GG1 iltustrating
style of sedimentary rocks in the Tranquille beds near
‘Afton Mine. Depth below surface in metres.

LI L
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Rip-up clasts of mudstone (black) and volcaniclastic material
fwhiie) in very fine sondstone unit from the §1m level of
borehole GG (Fig. 53.2).

Finely laminated mudrock from the 165 m level of borehole
GGl

Craded laminated units of fine sandstone te claystone from
the 214 m level of borehole GG&, located 750 m north of the
Afton Mine.

Figure 53.3

volcanic rocks. Grain size range is from very fine to very
coarse sand grade, with medium and coarse varieties most
abundant. Although some very poorly sorted sandstone
units were observed, most beds appeared to be moderately
well to moderately poorly sorted. The bulk of the
sandstone i5 devoid of any visible structure.  Minor
horizontal hedding, wavy bedding and ripple cross lami-
nation were observed in outcrops within the mine, as was
graded bedding which is more conspicuous in the core
(Fig. 53.2). Rip-up clasts {Fig. 33.3A) are commoen in the
graded beds. The lack of visible structure in many of the
sandstone beds may in part be due to homogeneity of grain
size, or in outcrop to local weathering conditions (cf.
Hamblin, 1962) or may be a primary depositional feature.
Structure may have been obliterated in some beds during
slumping, perhaps associated with contemporaneous
faulting.

Typically, mudstene strata are well laminated, with
fine lamination {less than | mm) being most common
(Fig. 53.3B) although some strata appear homogeneous.
Colour (fresh) ranges from nearly black in the more
organic rich beds to a light greenish brown in beds
containing abundant volcaniclastic material (ash?). Small
scale compasite rhythms, resembling varves, were
observed in parts of the section (Fig. 33.3C).

The general flat-bedded character of the finer
grained sedimentary rocks and their lack of abundant
bioturbation indicate that deposition of much of the
sequence occurred in a relatively still water lacustrine
environment. Massive and graded sandstone units may be
the products of mass sediment flows {including grain flows
and turbidity currents) which were initiated in shallower
water, perhaps in response to development of fan deltas at
the lake margins. A lacustrine origin is supported by the
palynological observations of Hills {1965, p.53) who
considered the presence of both macro- and micro-fossils
of Azolla primeava to indicate deposition in the guiet
waters of a lake. Coaly material (including logs and
detrital plant remains) appears to be allochthonous.

Ignecus rocks occurring within the Tranguille beds
{andesites and dacites) may include both intrusive and
extrusive varieties. Due to poor exposure it is not always
possible to determine the relationships of these rocks to
the enclosing sedimentary rocks. However observations of
vitrinite reflectance by Creaney {1979) indicate that at
least some units encountered in boreholes north of the
Afton Mine are of intrusive origin.

Coal Occurrences

Dawson (1896) reported "a small bed of lignite" near
Red Point {Fig. 53.1} which was found during the progress
of the Government Railway survey in 1878. McEvoy (in
Dawson, [896) recorded several thin coal seams from an
exploration adit near Guerins {(Fig. 53.1}, The aggregate
thickness of seven seams at this locality amounted to only
77 ¢cm in 180 cm of section of interbedded mudstone and
sandstone.  Individual seams did not exceed 30 cm.
Quality of coal appears to have been variable, and shale
partings discontinuous. These occurrences could not be
relocated during our investigations. Additional occur-
rences of coaly material were observed in the Afton Mine
and in cores from the north of the mine. However, coal
seams appear to be very rare in the sedimentary sequence.
individual seams are commonly clean, although in outcrop
they appear to be thin (maximum 8 cm) and discontinugus.
Coalified detritus 15 common in the associated sandstone
and mudstone. . Maceral analysis is as yet unavaijlable.
Observations by Creaney (1979) indicate that away from
intrusive bodies the coals are of sub-bituminous A rank.
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Coal Potential

The probability of major coal seams occurring within
the Tranquille beds both nerth of Afton Mine and in the
vicinity of Kamloops Lake is extremely remote. A sub-
aquecus (lacustrine) environment is postujated for much of
the sequence in which coaly material is predominantly
allochthenous. Coal seams may be developed in proximal
{subaerial) parts of fan delta complexes at the margins of the
lake in which the Tranquille beds were deposited, but the
location of such potential sites cannot be predicted using
existing information. '
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Fig. 2. Histogram of mean maximum vitrinite reflectance values
from Fig. 1.

of cover for the samples analysed here. let alone arrive at a
_ burial history.

The vitrinite reflectance values are presented in summary
form in Fig. 1 and in the accompanying histogram (Fig. 2. In
the latter no more than two values from any one site have been
used 50 as 1o avoid bias of the well-studied localities over the
isolated sites where only a single sample is available.

[ .

D.Baﬁ.asu inceton ¥ P'
2 b5 0 9
. %3 Whl}g 1L“

-52°

[XET SR

'

U S (- L
118°

maximum vitrinite reflectance values.

Discussion

The greatest concentration of reflectances falls in the range
0.45-1.00%; this range may be considered “‘normal’ for
Eocene vitrinite in southern British Columbia. Departures
from these values bear closer scrutiny.

Abnormally low values of reflectance are found near
Kamloops (0.25%) from a sample very near the top of lh?
succession at a site that may never have had any great depth ©
cover and at Hat Creek where, as already noted, sediments
may be younger than Middle Eocene and may, therefore. have
escaped any major thermal event. The Princeton Basin a0
contains vitrinite with low reflectances (0.28 and 0.32%)-
but here the explanations offered above cannot apply. ! .
vitrinites in question are low in the sedimentary successto
(~100 m above the Princeton—Black coal seam) 27
have been covered by as much as 1000 m of younger sifa?
{McMechan 1983, p. 30). The Mid-Eocene age is, mored¥¢"
well established by K — Ar dating of the Princeton ash (ROV¥
and Mathews 1961) at 49 Ma (new constants). The aﬂf’""‘:;l
lously low vitrinite reflectances at Princeton may be the reS
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MEMORANDUM

86 D4 28
TO: Louise Klatzel Mudry
L/ERGM: Brenda Wright

SUBXECT: B.C. RECONMAISSANCE EVALUATION

FILE: NTS 92H and 921

PROJECT: B.C. Reconnaissance
Phase 1
May 31 - June 30, 1982

LOCATION: East half of NTS Map Sheets 92H and 921 in the
Princeton-Kamloops area

ACCESS: Majority of targets were road accessible.

APPROACH; Used target areas madelled after the Tertiary Princeton,
Tulameen, Merritt and Hat Creek coal basins, Criteria for
target selection:

Q tocerne sediments on basement rock

Q Eocene volcanics and sediments interbedded on basement rock

0 Eocene sediments under Eocene or yaunger volcanic (cap) rock

Q Eocene volcanics on basement rocks (previous
misidentification or inliers of sediment not previously
realized)

0 Miocene volcanics on basement (possible windows of
sediments)

0 Topographic lows in basement rocks that could contain
isolated accurrences

RESULTS: Of the 54 targets covered, 14 yielded Eocene sediments. These

occurrences consisted primarily of conglomerate and
medium~-grained sandstone. Three outcrops displayed coalified
logs. There were no shales or mudstones found. This would be
indicative of a higher energy environment.

ADDITIONAL WORK REQUIREMENTS

1)

Target 11

located near Similkameen Flats south of Princeton

- inadequate coverage due to obstructed rpads

- mapped by G.5.C. as Princeton Group andesite and basalt
- might be associated with coal=-bearing sediments as is
the case in the Princeton coalfield

.!.!2



-7 -
2}  Taret 31 - located north of Kamloops Lake and straddling the
Tranquille River
- report recommends more work could be done
- area is fairly large and has been mapped as Kamloops
Group valcanics
- coal-bearing Tranquille sediments have been reported
interbedded with the lavas
- work should be concentrated to the north on the
Bonaparte Lake map sheet
RECOMMENDAT IONS:

The above areas are what I would consider the most likely coal-bearing targets
by virtue of their size and their relationship to previously discovered

coals. I believe that most of the rest of the project area has been
adequately covered with no success and therefore no further work is
recommended. The targets that I have indicated could both be explored in
under two weeks. I would consider the entire area as low priority due to the
fairly extensive mapping coverage in the past, both by this department and by
the G.S.C.

Frenda,

BMW: jlg
Attachment
Q387K :95-%4
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MEMORANDUM

Lt -

B& 05 27

TO: File ~ NTS 92 H 8

FROM: B.M. Wright

SUBJECT : PRINCETON COALFIELD DATA

Location y

encompasses the town of Princeton, B.C. and lies in a
northeast/southwest trend along the Similkameen and Tulameen rivers
(see attached map).

Stratigraphy

Tertiary Princeton Group which overlies an early Paleogene
unconformity.

Princeton Group consists of a lower Volcanic Formation and the upper
Allenby Formation {mid-Eocene Age).

Allenby Formation is 1700 m thick, coal-bearing, and consists of
non-marine terrigenous clastics and lesser volcaniclastic rocks.

Structure

basin is a half graben with a major normal fault zone bounding the
eastern margin.

dips within the basin are to the east (10-250), therefore some
movement has post-dated sedimentation.

broad, open, east to southeast trending folds are present.
faulting is common along the basin margins.

normal faults with offsets of a few metres are present in old mine
workings.

Coal Development

most coal zones are confined to the upper part of the Allenby
Formation whose base is arbitrarily placed at the base of the
Princeton - Black - Blue Flame coal zone.

four zones of economic coal lie within a 530 metre stratigraphic
interval (see Figure).

Princeton seam has historically been 5-7 m tnick, the upper 2 m of
which were exploited (see attached map).

thickness are gquite variable and correlation is difficult.

for the most part, coal seams of the Allenby Formation have been only
mildly deformed.

I..fz



Depositional Environment

northern part of the Princeton Basin may be of braided
stream/alluvial fan origin and therefore not stable enough for coal
development.

southern portion has better developed seams but these near surface
coals have,for the most part, been already mined out.

volcanism may be responsible for the high ash content.

Coal Quality

ash content is high (13-35%) with numerogus bentonite partings within
the seams

high moistuyre content {up to 25%)

volatile matter ranges from 28-33% (AR basis?)

sub-pituminous *A' in rank {6000 - 10,000 BTU/1lb}

sulphur values are less than 1%

Mineability

weak strata encloses the seams which is bad for underground mining as
well as slope stabpility within cpen pits.

rapid lateral variations within the seams make the prospect of
underground mining unattractive.

coal piles have the tendency to combust spontaneously.

Respurces

historical coal production of 1.8 Mt is thought to represent less
than 1% of the total in situ resources.

total potential resource is 10.1 Mt (Dolmage Campbell and Asscc.
Ltd., 1975), all underground.

../3
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Potential

- the northern portion of the basin is largely unexplored

- all of the potential appears to be underground

- good access and close to port

- high ash, high moisture, non-coking, low rank coal

- outcrop exposure is < 1%; what there is is usually slumped

- poor roof and floor and is definitely a problem with bentonite
partings

- rapid lateral variation in the seams

- recommend that this area is of little interest

Dt

BMW: jlg
Attachments
0453k 1 4=5

xc: J. Horgan
L. Klatzel-Mudry

Reference: Geology of the Princeton Basin; BCMEMPR Paper 1983-3,
R.D. McMechan
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MEMORANDUM

86 05 06
TO: Louise Klatzel Mudry
FROM: Brenda Wright
SUBJECT: B.C. RECONNAISSAMCE EVALUATION
FILE: NTS 92 0 1
PROJECT: B8.C. Reconnaissance
Chilcotin
June - July 1983
May - July 1984
LOCATION: NTS Map Sheets 92 0, 92 N E 1/2, 92 JE 1/2, 92 I W 1/2
ACCESS: - poor guality and few access roads

- required helicopter use and fly camping
- 200-320 kilometres one-way distance from closest
helicopter base

TARGET FORMATIONS:

1. Jackass Mountain Group (L. Cret.}

- the 1200 metre thick basal sedimentary section of
the group was targetted

- no cpal has been reported, however, carbonaceous
wood and plant fragments are present

2. Kingsvale Group (U. Cret.)
- the group consists mainly of a series of volcanic
rocks unconformably overlying the Spences Bridge

Group, with a 60-300 metre sedimentary zone at
its base in places

001,2



1983 RECONNAISSANCE:

1584 RECONNAISSANCE:

attempted to build a stratigraphic section of the
Jackass Mountain Group in order to determine the
marine/terrestrial boundary which was thought to
hold the greatest potential for coal deposition
found the lower guarter of the section to contain
carbonaceous plant fragments and thin coal
stringers

this program was designed to further explore
those areas delineated in the 1983 program

six target areas

three areas were underlain by Kingsvale Group
sediments

three areas were underlain by sediments of the
Jackass Mountain Group Division A

some coaly material and plant fragments were
observed, but no coal occurrences of economic
value were found

ADDITIONAL WORK REQUIREMENTS:

- no further work is recommended for the areas covered in 1983-84
- however, these formations present promising targets for areas to

the northwest

- I would suggest that this be considered a prime target area for
B.C. reconnaissance utilizing the same approach as the 1984
Chilcotin program

BMW:jlg
041%k:16-17
Attachment

xc: J. Horgan

Dundh



ERA - PERIOD 92 N 32 0 92 4 82 1
Miocene Unnamed Unnamed Unnamed Yesicular basalt, andesite,
or rhyolite, with related breccia
Younger and tuff.
Uligocene Unnamed Unnamed Kamloops Gp  Andesite, dacite with refated
or breccia and tuff.
0lder
Faleocene Unnamed Laldwater Candstone, shale, siltstone
Beds and conglomerate,
(Kamloops Gp. ]
U, Cret, Coastal Scuzzy Pluton Lodstal Quart diorite, granodiorite
Intrusives Intrusives dierite, albite syenite, and
hornblendite.
U. Cret. Tivision Andesitic and basaltic Lutfs
0 and breccias. L'l
Division Volcanic congTomerafes,
C greywacke, conglomerate and éﬂ.
shale, > ¥
Oivision Division Division AndesTte, Basalt with related 3§
8 B B agglomerate, breccia and tuff., 2
Ulvysion BivisTon Division Bivision St1ltstone, greywacke, arkose, Q
A A A A shale and conglomerate.
L. Cret, Spences Andesite, dacite, basalt and

Bridge Gp. ryolite with related breccias
and tuffs; sandstone and

conglomerate.
L. Cret. Taylor Creek Taglor Creek Taylor Creek Shale, Danded Timey snale,
Bp. Gp. Gp. s5{1tstone, greywacke, chert
__pebble conglomerate.
L. Cret. Jackass Jackass Jackdss Jackass Lreywacke, argillite, arkose,
Mouatain Mountain Mountain Mountain and ¢onglomerate.
Gp. Gp. Gp. Gp.
M. Jur. Relay Relay ReTgy ReTay Shate, siltstone, mudstone,
Ta Mountain Mountain Mountafn Mountatn greywacke, conglomerate minar
L. Crat. Gp. Gp. Gp. Gp. minor volcanics, minor
limestones.
L. Cret, Coast Granodiorite
[ntrusions
West of
Fraser R.
L. Tret. LiTleet Gp. Argillite, velcanic conglomerate
tuffaceous sandstone,
cong lomerate.
L. Cret. Brew Gp. Argi11ite, guartzite,
conglomerate.
U, Jur. Mount Lytton Grancdicriie, quartz dioriLeé and
Batholith  gabbrn.
M. Jur, Unnamed Onnamed shale, congTomerate, sittstone
and sandstone.
L. Jur. Guichon Creek Granite, granodicrite, diorite
Batholith
U, Triassic Nicoia lp. Basalt, andesite, [imestone,
sandstone, schist and gneiss.
U. Triassic lInnamed UTtrabasic Kocks
U. Triassic Uwenamed Hurley Fm., Unnamed Shale, greywacke, siltstone,
Pioneer Fm. conglomerate, limestone,
Noel Fm. greenstone, tuffs, breccia
schist and gnejss,
M. Triassic Eridge River Argil1ite, phyTTite, greenstone
Palaezoic Unnamed PhyTT1te, quartzite, 1imestone
slate, schist and gneiss.
Permian Lache Creek  Greenstone, argiTTite, minor
Gp. limestone and quartzite shist
{Marble canyon limestone].
[Tipper, (Jeletzky and [RoddTck and [Duffell and
1968) Tipper, Hutchison, McTaggart,
1967) 1973) 19521
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DESCRIPTIVE NOTES

The map-area ligs eazt of Cazcade Mountadns within iha beltof intaror Plateaus,
and 1he lopographic feajures comprise broad uplpnd preas separaled by deeply
ewl wal . Thompseon River and s main tributaries, the Morh and Souih Thomp-
son, and Micola River oocupy the masier walleys. A considarable part of the
Area consizizs of the open, sage-brush country charactorizhc of the “dry balt™
af British Columban. - Forest growth on the lower slopes of ihe hilks consists of
witdely spaced trées farming opan, park-like aregs. On the cpper and northam
slopes forest growth i3 denee, and large amounis of windfall In places render
trawel fitficult.

A group of lolated rocks (A) |68 shown saparately on the map. Thay are be-
liewad 1o be largaly of Polmaroic age, bul Trinssic mambers may be presecd,
ang the assemblage also includes much granific material,

The Palmcroic mcks of the Cacha Creek group (1,7 comprise formations of
both Cartoniferous and Permian age, bul are 5o greatly deformad (hal Chesr
succession could not pe deterrmined. The more prominent bands of limestons
[14] were mapped separately in the hope ihat they would serve as horizon markars,
but were found in many instances to oocur as single, dizconfinudus MASSES or
pods. In tha noriheastern part of the arep greensfores ame prominant and have
been mappad separaiely (). They are fine- o mediurm-grained, alarad, generally
sheared mcks, and are bolieved to be imberbeddrd with Paleoroic sedimaniary
sirata, but the possability of soma of {hem being infresive iz nod precluded.

The Triazsic penod is mpresanted by ihe Nicola group 13|||- which here consisis
largely of volcanic rocks (groensionel  Thess vary from fina-grainad or ey
aphenitic to coarsely perphyritic types. They are predominantly green, bal als
oCcour in vanaus shades of purple, red, brown, or grey, angd incivde some with a
dark or nearly black groundmass. The mcks am chiefly andesates, bul include
basaltic tvpes as well as feldspar porphyried with phenocrpsts ranging from
minute sire 1o haltt an inch in length. Much brecgia and 1l 15 associatod wiih e
lavas. The latter are parlly aftered fo chlavite, apidole, and calciie, and bogem.
daries of individual flows are generally difficult fo detect,  Minor amounts of
sadimentary rocks are associated wilh tha volcanic mambers and have provided
marine fozsilz of Upper Triazsic age. Limesione is the most abundant typs, but
argiliite and conplomeraie occur sparmgly.  The limestons- bands ganerally
eonatl af & gEnes of unses rathér thah conlinuous bads,

Many plutonic rocks ara Includad with the Coast intrusions (4), Thay mre
mvariably Intrusive info Triassic mcks (3 with which they come in contact, but
warg nod found cuffing the Lowar Crefaceous mocas (§). They are considerad o
be largely Jurassie, bul younper membars may ta prasant. The rocks are masily
medium-io coarse-grained grancdiorites or quarl: diortes, bul locally isctude
moeg acidic or mora basic types. The common ferromagnesian minerals are
biodite mnd hornblande, Of special inlarest iz fhe Iron Mask tatholitn (da), which
containg copper degosits and veins of magnefife, The plulonic mass wesl of
Guichon Croak also sarves g5 host rock tooa number of coppar deposits

Rocks correlated wilh the Spence Brdpe group (5] ware (dantiteed oniy gt one
izcality in the sxtreme soutbwesi pard of the arén, whors thay are confinuniss
with gimilar rochs occurring #n the Princebsn maparea o the souih.

Tha rocks of the Kingsvale group () are co-exiensree with considemable areas
of similar rocks 10 tha south and wesl. some ot which carmy fossil planie. They
show a8 wide range of colours, red, grean, purple, buH. brown, grey, white, and
black. and pomsess many characters similpr fo the Kamlpops wolcanic rocks,
fhough feldspar porphyrims are much more comman, The apggkomerales carry
boulders of the granitic rocks of the region

Small bodees of Copper Craek intrussons () appear along Cambine and Criss
Creaks cutting both zedimentary and wolcanic rocka (7.8), Tha latter are of sither
Cretaceous o Tertiary ags, bul no fossil evidence was obteined on which io basa
an age daterminaiion

The Kambops group includas a considerable {hickness of valcanic and sedi-
meniary rocks (10, 11, 17, The Cobdwaber bods (10} ocour st the base of the group
and in places appear fo underie the wolcanic rocks unconformably: 'l"nny can-
imin, zo lar a1 2 knewn, no inlorcalabed flowe o futfacesuy malarial, gnd probatly
anfedain (be persad of sulcanism. Howeyer, laasi evidence shows no distinction
in age between these and the Tranguille beds, They consist of conglomerais,
sandstona, and shale, with commercas coal ssams, The solcanic / Wi are
chinfly dense, fine-grainad, basafic lnvas. They exhibit o wide range of cokours
and arm infercataied wilh considerable thicknizses ol breccias and sgglomarnaie
Inberbedded wrilh Hese sodeanic meks and grading urwards inds fhe agglomamtss
are fha Tranquilke beds (12). These consst of conglomerabe, shale, sandsione,
and Tulf, with thin ecal seams

Fial-lying btagalts (13) are lound aseng bDenches In =ome of the valleys and are
probably the most recen! cansoldaled rocks of the ares,

Pleastocene and Recent deposiis cover much of 1he badrmoch. These are thickest
in the walleys, but long, drift-covered slapes with few oufcrops characterize
many of the hlls, The larger w#@lleys are lingd in many places with marginal
{arraces af sand, graval. and clay. Terraces ol white silt arm promiment in tha
wvalley of Soulth Thompson Fiver, bal alse acour gliawhess in the area

Cata on 1he struchere of the Trassic rocks are scanly, bul those obtmined
appear 1o indicele 1hat in the soulhern part of the map.ama the folds have
northerty trending axes. The emplacement of sarme of the plubsaic rechs s also
along a general nartherly direclion and 2 a8l variance wilh 1he general narth-
westerly regiwonal trend. In fhe wicinlly of Kemloope Cake, however, the folds
appear to sirike narfwest, o frend that @ follewed by the iron Mask bathalifh

The Kingsvale rocks have in general 4 gentle dip sauthwestward, bul locally
ara highly disturbed.

The Coddwater beds are ned well exposed, bul appear to eceur in open falds,
excepl naar the margeng of the tazins where dips approach the vertical. At the
western margin of the Marrill coal basin the beds lorm & sedles of aherp lfalds
with the ases striking norihwesl and plungang southesst. The Tertlary lavas
hawet in genaral genile dips, and some of the flows are neasly harlfontat,

The minesal deposils of fhe mep-area represent @ number of dverse types
and have grovided Sevetal prnﬂuthu! manes, butl the tolal producinon &5 small
in comparison wiih nedrby disiricts.

Plienr Erlld depokils hten Bapn mined, -JE.'IE'fa||_-.' an & a&mall scele and with bow
refurna, &n the lower seaches of Tranguilla River and Jamiesen and Criza Creaks,
and aleng Thompson River below Deadman River,

Valn deposits containing gold and silver, with lead, rinc, and copper minarals,
gecwr in the Triassie greensiones af Stump Lake, and similar veins ooour with
replacement deposits In the greenstones and limestones of Swakum Mountain,
Wuch work haz bean gone on 1he Stump Laks deaposits, which were among the
earty lode discoveries of the province, and shipmants of ore and concentraies
hawe baen madae, The veins are commonly less than 2 feet wide, but have baen
{oliowed for long distances.

Clsarlz wains are numarous in Palmoroic sedimentary rochs of the norihaastern
part of the araa, and in small bodies of graniic mocks (hat cut tham, They have
been explored chietly far fhelr gosd ang silver conlent, bt producthon fo dals
has been small,

Copper depesits hawe been fizcovered af many places in fhe pluienic rocks
west of Guichon Creek, Tha copper minamls occur as vains and in shatiersd
mones associated in many places with molybdenile and in soma with tourmaling.
Copped deposils are alés abundant in and pround the lrgn Masa Batholith, whare
thay pocur as viring, impregnations in the country reck, dnd as stockworks. Only
a faw carry importfant gold values. A pronounced alleralion of the rock fo pink
atbite and epidota s commoan rear the deposits, bul wory litlle quaris 15 present
Weins of mugnetite and apafife also occour with tha Iron Mags bntholith

fdany veins and disseminations of copper minerals have been found in ihe
rocks of the Micola group.

Mercury showinps am widoly scatiored in ihe narthwes! corner of the map:
arga from nogr Tunkws Lake 1o Criss Creek, They occur in ihe rocks ol (ha Nicala
group and in Cretaceoes or Terlinry sedimantary end volcanic racks. The cinna-
bar s associafed mainly with veins and stringers of dolamate, buf some cccur with
chatcedanic guartz replacing the reck. The production from thase depesits is
lozz ihan 150 Hasks, made chiefiy prior fo 15900,

The ore containg a vanaty of industrial mineral depossis, from amang which a
miled prodoction of gypsum, sodium sulphate, and sodium carbonaia has
been magda.

Coanl kas besn mined for many years ol Merrill fram a besin ol Terlary sadi-
maniary rocks, and is known by oceur with similar sirata on Qutlchena Creal.
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DESCRIPTIVE NOTES

Moal of the map-area lkes in the |nterior Plateaus, with its west and south boundaries in the Cascade
Mountainae. The plateau lopography consists of ralatively flal-lopped fills ard ridges, separaied by deep
gnd, in placas, sleep-walled vallays. The main dmainage is along the sast-wast valley occupsed by Tula:
meen and lowar Similkamaen Rt inls which fributary slieams flow From norh nd saulfh. The ares
s heavily forested except at the northern boundary east from Aspen Grove and along lower Similkameen
Valiey, which are in open, sage-birush couniry lypical of the “dry Bell™,

The Micala greup [3) 15 a large and varied assemblage consisting mainly of many-coloured volcanic
rocks ranglng from porphyntic and non-porphbyritic dacite fo basal. Some types are similar to, and
difficull 1o separate from, mambars of the Mingsvale group (126}, paricularly in the northwest cormer
of the rag-area and abong Allison Creek north of Princetan, where, as a result, the dentity of the twa
bypes 8 med wﬂnllgreﬂahlaahed. interbedded with the lavas ane balts and lenses of sedimentary and
pyraclasiic racks. The largest of these, In the vicinity of Hadbey, 15 host to the mast importan! godd mines
in bhe miea. Mosi of (he Micala rocks ars not strongly metamorphoded, but they are sheaned into chlorie
mnd garicite schisis along & ball as much a8 £ miles wide paralinling the aast margin of the Eagla granag-
diorile bady (5, in par].

The age of the Dewdnoy Craok groug (6 and its relabon 1o the Pasayten groug (11) are nat definiiely
establishad. Fossils of Lower Crefrceous sge have been found in Dewdney Creek beda, but the groug
may b, in part, as old as Lpper Juraasic. Tha bwa groups are in fauft contact, and although the Pasayben
g relafivaly younger I§ i3 not known whelhse ar not o grades downward inte Dewdnay Creek strata,
Thore (8, howsver, & considerable differencs in lithalagy batwean the groups, and no merine fossils
heve been found in the Pasaylen,

The Spence Bridge group (160 has a very limited developmen in the area. Along Micola River 1o the
wes! it appesrs io underdie the Kingavale group eanlasmebly, but in Princeton map-area there 5 evidance
of an ercajansl unconformity betwesn (ha bwo,

The Kingsusle (1) is & thick sefies of solcaniy rocks, wilh discontinuous gatches of greywacke, volosmo
breccha. and conglomarate at the base, Fossil piends found near Kingswaln are considonad fo be of
upperrmod] Lowes Cratacesus ape, and somewhal younger than thoss found In the Spance En‘dna FORp
near Spences Bridge. Two isolated bodies (13), oo on Podunk Crees and one on Young Cresk, are
correlaied with the Kings«ale on ihological graunds. They may, howesar, be correlative with the
Spence Bridge. o soma members of which 1hey bear resemblance

Terliary sedimaniary rocks [16] ooour mainly iy Princeton and Tulemeen coal basine. They are overs
latn and wnderlain conformably by levas (17} that elsawhemn occupy considerable parts of the magp-area,
Togather thay form tha Princetan group, which is correlative with much 8l least of the Hamioops group
of Micoly map-aren i the forth. Fassil plants are plentiful in the sedimentary measures. and thair age
g believed 1o be Lows Miscens. Tha graup rmay, howaver, ba in whole or in part somawhat oldar.

Finf-lying bassits are lound alang benches (18 and vallays (18). Thoy sre yaungaer than tha Princelon
gnoup, ang ihe valiey basalis pre peliewed 10 De the vounpest consalidalad rocks in the map-anea, et
crops of fhm inter heve been placisted. bul in Ncola map-area to the north they have boon found ower-
'-,'il'lla unitansdidaled sedimanis. so thal they may ba of infargiacial age.

Thie ulirabasic rocks (4] are belioved to be the oldest Intrusive bodles of any sire in the map-anes;
they are, however, probably closely related 1o, pnd may be an early phase of, the Coast infrusions. The
principal body, in {he vicinity of Clivine Mourtain, i composed of several disfinct rock types. bat il was
nod found possitie to mep these saparately

Tne Coast imfrusions (5, §, 7) are believed |0 represen! 8 prolracted and, i parl, inlermittert persod of
inErusion confinuing possibly tram Middle Jurassie to Upper Crefacrous time, T fypes ArE recog-
nired and have been mapped separatedy. in placeés they cul ang anather, but in other places the confecis
agpaar to be gradatonal. A&l three types are charactarstically acidic, with planty of vigibla fresa quarts,
and the compasition of granodiarile or quarts deorike.

The age of tha Copper Mountain Infrusiong (B is uncedain. Al thal has been determined definibaly
I8 that thay cul the Nicola grmup and ane ovesigin by iHe Prnceion ﬁr-trup. Accordingly they may Dalong
with mither the alded or the younper series of intrugrée focks, bul ditter markedly from L:ﬂh- in the almaost
antire abeence of res gusrs

The Ctter infrusiaons (14) appear very different trem the Coast intrusions. For the most part they re-
sEmbie syentbea, wilh & pink ta Hver cobeur, and with guartz, If wisktble, resircted to well formad phano-
crysts. Actunlly they have the comgposition of granadsorite or granite, bul thee quartz of the groundmass
I5 In micrascapht Inlergeorwths with feldspar and fa rafely visibla to the noked aye, Evarywhamm they, or
feigspar porphyries apundanity azsociated with them, cut tha Lowar Cretaceous formabions, but not the
Princelan groug, 5o that fhelr age & sither Uppar Cretacesus or aarly Tertiany

The Leghtning Creak mtrusians (16} are plso pounper than the Lower Crefaceous rocks, and alifough
they resemble certain phases of the Oter intrusions they are less clearly distinguighable from the Coast
imrusions. Excapt for the Casile Peak stock on the south edge ol the map-area moat of the Lighining
Creak Intreslons are in thie form ol dykes and allls many of which camy needla-like amehibole crystals.

Rk of the Micoda growup and older farmaisons haoe baen falded into tight, narih- Mnufmausl-trendlnu
anticlines and synchines, The Cratacesus racks in the Ssoulfrwest have a aimilar frend, but to the nporth-
west thay show opan folds and strike easterly, From the vicinity of Princelon a spray of three or more
frults radiates 1o the nodth, bul could not be treced to the south. Anolher sanes of large fautts, with m
narthwest trend, crostes the southwest corner of the area, and savaral amali bui economically important
taults have been recognided in the wicinity of Hadigy. Tha faullz seem fo have originaied bofore ths
Coast Intrusiong ware smplaced, bul laier movements along ihem have fractured these intrushee mcks
and evan membars of the much younger Otter group. Mo evidance, however, 5 avallable 1o indicate
ihat tha faults have atfected the bnown Tertlary formations.

The araa firs! became important when, in the early 'sixbies, gold and platinum places depasits were
dipcoverad along Tulameen and Similkpmeesn Rivers and their inbutaries, |h lnher years placer minlng
nas dwindled in impananca with the exhaustion of the ossily discoverable deposiis.

Gold om iz belng mined at Hedley, Tha orebodses are chielly deposits ol arsencpyrile and keaser
amounts of other sulphides oocurring In beds of highly altered imasione. The principal afe deposits
are those being mined by Falowna Exploration Company, Limited, and Hedley Mascot Gold Mines,
Limited,

Barnile-chalcopyrite deposita accur mainly ot four locatities. The most iImportant is Copper Mourniain,
whara many orobodies are known and seme are being actively minad by the Granby Consolidaled Minlng,
Smelting and Power Campany. Copper deposits also ocour within a balt running south from he edge
of the map-area, north of Aspen Grove, fo the foot of Missazula Lake; in a group of prospects af Law's
camp, morth of Grasshopper Mountain; and at fhe Independence mine, close ko the edge of the map-area
north of Maunt Henning, where malybdenite is also an important conslitusnt. Bornite and chalcopyrite
are the principal are minerals. alihough chaicociie ore was minod st one prospect near Misserula Lake,
Pyrite and, much more rarely, galona and sphaleride ooour fin some of the deposils, The sulphides replace
Biipzla woleanie roshs i zones-of considerable shaaring and aktoration.  Quart: i nof-prominant &8s a
gangue finesl &Af Coppar Mounlain the ore is balieved lo be relaled to the Coppar Mountain sloch,
@ composite intrusion ramying from gairbro 1o syenite, The source of thi ore et Aspen Ghowe i not 50
clearly indicated. 1 ks perhaps significant that the Copper Mountain camp lies near the poin of cone
yargonce of & radiating group of faults, and that the Aspen Growe camp is sliuated along the line of bwo
northerly branches of this group,

Goid-tlluride déposiis have been found on Grasshopper Mouniain: the two princigal occurmences
consisl af brecciated rones in sheared Nicola rocks parlly sccuphed by quariz and irregularly minaralized
with small amounts of chalcopyrie and pyrife, Mative gold asd gold 1ellunde have provided high but
orralic B35ays

Lead-gine depocsits have bean found on Similkamaen River and Whipaaw Craek near the norihoastenn
edis af ihe Eagle granodiorite. Thisy occur as guarts wiins carmying galens, sphalarite, pyrita, and miror
amounls of otner sulphides in thi bell ol highly sheansd Mioola rocks thal borders this granodiorite.
Galena and sphaterte also occur in shearad Nicola wolcanks rochs west of Otter Laka,

Leadsine deposits ooour in o seres of paralie! shear fones In of close fo the small stock of Otter
granile on Liwash Creak,

The principal non-matallic depcsits in the sres are {he coal seams |n Taertlary sedimentary rocks of 1he
Princeton group, particularly those in the Tulamesen and Princeton basing. The name of Vermilkeh Farks,
b whkch (he setiement of Princeton was originglly known, was given in reference to s small bul con-
spicuaus deposit of gohre that occurs in the same rocks near the railway about 2 miles west of Princeton,
Heda of bentonite pre alss found jn these Teriigry rocks rear Princeton.
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DESCRIPTIVE NOTES

Wesf af Fraser River, the map-area occupies port of (he Cosst Mountiins of
British Columbia, sand {he high ridges southmast of Lyllon mark the norihern
axtremity of the Cascade Mountains. Elsewhera the aran forms part of the Inisres
Plateau, and its vegetation and climate are largely chamcterisiic of the “dry bell’
of this regian

Tha Chche Crees group (5, 6) constitutes a thick suctession ol mainly charl,
argillite. aliared volcanle rocks, and crysialling limestona, much of which |2 de-
formed and largely altered to fale, chlorite, and sorcite schisis. The dishntlive
crystalline [imasione of Marble Cangen and Pavilion Mounfaine = mapped
separately as the Markle Canyon formation (6}

Lanses and palches of metamorphosed rochs (7] within the Coast intrussans
congist in part of ehlorite, haenblende, and quarte-mica schists, and in part ol
granitic greiss. Some parls of the farge arss of These rocks on Scarped Mouniaing
are identifinbie ps Cache Craghk (5], bul other lansas may include straia of Mesozoic

o,

Unfossiliferous, matamorphossd rock groups of wncertain sdentily ([3-100, wesl
of Fraser River, probably comgrise sirata of both Pelmosaic and Mesorsic sge,
One groug of mainly micaceous and graphitic phyllite (&) is probably of (ate Paleo-
roic age, bul may include younger formations.  Anothér varied assemblage o
sedimemtary and vobcanic rocks (8, ai teast 7500 and probaldy 10,000 feat thick,
Iz probably in par] Cache Creel. 58l anather group, otmprising many thoussnds
of teet of grey 1o black phyllite, grey argllcte, conglomernsle, and gréeywachs (10,
extends soulhoand inle Hope mag-aras, where [ appears to inclede rocks of The
Upper Jurassic (7] or Lower Cretacesus Ladner group, | alse atiords paints o
resemblanca with 1P Lower Cretacaous Brew group [13),

Micoln group rocks (11) consist mainly of medium-grained, basallic and ardesiie
javas, Inrgaly altered 1o greensiones. greenish gray tuff, and agglomerate. Argil-
lite, charl, graywacks, and limeslone, associated wiih WECANC MCKS NERr Basgue,
have yielded maring fossils of Upper Triassic age. The group heas bean meta-
morphosed by the Guickon Creek batholith (1) and ocowrs as small roal pendants
wilhin, or as relstively small bodigs alang, the border of tha bathalith

Conglomarates, shales, and sandstoned ol Jurassic age (17} occupy @ Nldrow
gynclingl belt near Ashcroft. The sandstones, comnonly arkosic, and the con-
glomarates are greenish grey. The black shales, commanly carbonaceous, have
yielded ammonites of Middle and Upper Juraagsic age East of Basque, con-
plomerate at the base of the succession rests uhcontormatly on granitic rocks (1)

The Brew group (13) consists mainly of banded argillite, impure guartzie, and
bouldar conglomearste, and cortains maring fossils of early Lower Crelacoous age

The Lilloosel group (14) and the Jackoss Mourtain group (18-T) form a bolt of
folded mnd deformed Lower Crelaceous sedimentary rocks along Fraser River,
and are in faulied contact with all adjacant mch groups,

The Spences Bridge group [18), consisting of sbout 5,000 feel of varicoloured
volcanic rocks, mainly lavas, and minor contingninl sediments, has yiedded fossil
plant remains of mid-Lower Cretaceous age. The lavas are generally much ce
compogad, and aré comrmanly (raversed by thim stringers af pink and white calcite
The groug s gently folded, much of it Iying horigontally or naarty go,

Sadimantary rocks (19) and volcanic rocks (M) ol the Kingavala group uncon-
formabiy overlie the Spences Bridge group slong Nicols Rives. Tha Highi-cofoured
sedimentary strals ai the base of the group reach a thickness of 800 fo 1,000 feet
on Shakan Crook, but may be missing elsewhara, Fossil plant remains collected
fraen them are of late Lowsr Crefaceous age. Small areas of sedimeniary rocks on
Ratanie Creak and Fraser River near Stein Miver wara mapgped with the Kingsvala
group on the basiz of fossll evigence, The wolcanic rocks, which constitute the
byl em rmigs, m @ Ju) ey ool seslvsible sl basaillc L ipuall inn B fiws mre
earmmanly amygdaisidal

Evidance obiained in Nicoln map-ares 1o the easl suggests that certain local
aceumllations of conplomerate and sandstone (21) may be a(ther of Cretaceous
or Terliary age. The conglomerate containg boulders and pebbies of Cache Craak
and Micola group rocks as woll as of granite.

A succession of sedimentary and volcanic rochs [22) 4.500 feet thick haz yielded
fosall lefves of Eocens age, Coarse conglomerales in the exposed sections con-
tnin wasily recognized boulders of Lowar Cretaceous rocks (13-17), These Eocene
sirafn form one af (he many fault blocks along Fraser River, and the stesp dips and
close foldds are mainly the result of faull movements

Most of the Kamloops groep consisis of voleanic rocks (24], bul with them ara
included several small areas of Terlary sadimentary beds (23], which &l upper
Hat Creek and south of Spences Bridge are coal bearing. The sedimenlary atrats
are probably the aguivalent of fhe Coldwater beds of tha adjsining Micela meap-
prea, The volcanic rocks oxhibit & wide range of colourss Ehey are mainky dark,
dense, fine-grained basalts, bul include thick beds of agglomerate, mings breccia,
and tufl.  Thin beds of arglllacmius material yielded poorly preserved loaves of
Tartiary RQE.

All al the mag-area was covened by ice during Pelstocana tima excopt perhrps
some of the higher peaks of he Coast Mounisins, Pleistocene and Recent drifi
martles most of the plateau rmegion. White silt deposilz are prominent aigng
Thompsen River east of Spences Bridge, Alluvial fans, and ice-confact and
glacial oulwash deposits are common, and the majps valleys are lined with
marginal terraces of sand, gravel, and clay,

Batholithic rocks & the Coast intrusions congisl meinly af granite, granodiconie,
guartz-diorite, and dionte, The Guichan Creek bathodith (1) intrudes Upper Triassic
rocks (110 and is overlain by Middle and Upper Jurassic rocks (12), The Moumt
Lyton bathodith (20w overiain by levas of the Spances Bridge and Fingavale
groups (18-20) and may be of sarly Lower Cretacesus age, but is probably more
nearly contemporanacus with he Guichon Creek mass. The widespread granc
diarite (3 of the Coast Mountaing is bolisved to be of mid-Lower Crotaceaus age.

Elongale badees of ulirabasic rocks (B), with which are associated bodies of
Farnblende dioriie and related rochs (4], are exposad |n the Coast Modmiaing
The mcke of the maln serpentine balt in the southwet] cofner of tha map-aree
arg, apparently, sbout in line with those of the serpenting belt 1o the scutheas! in
Hope map-aren, and aré probably of Creteceous age.  Small wundifferentiasted
badies of serpanting associnied with Cache Craeh rochs nlong Bonoparis River
carry lgnificant chromile deposis, )

Savaral minor intrutians {4) eul rocks of the Fraser River Lowes Crataceous bt
{170,

The belt of Lower Cretacegus rocks slong Fraser River may be regarded as a
sories of fault blocks or slices irvolved in 8 major rone of faulting along which
rocks 1o Uhe west have been relafively elevated. From the sputh border of thi
map-afes 18 Cinguafeil Creel the Crelacesud mehs appear to occupy o graban
Farihor north, rocks o the west of ihe Crelacedsus belt agppear (o o elevaled, and
thosa to the easl relativaly depressad, with respect to the Lower Cretaceous rocks

Alblization and, 1o a lesser axtent, prehnilization are features of many of the
rocks bnoand adpoend la the Fraser Rivar Creltacecus bell, The abendant albiie
af soma of the inbruside nscks 8 B8 product of metespmalism, & process thal (s
belisved alsa ta hawe aflected the older bedded rocks (14) of the Cretacesus bedt;
the albite of the younger formations s probably of delrital origin

Tha mag-ares containg o variely of melalic and Industrial minaral depasits,
gaveral al which have baen productive, Placer gold has been mined on all major
sirsams, bul enly Irn amall amoun) since early yaits of the present cantury Stip-
aia is found in iregular quartz velnlets along & lault rone in granodlorita naar the
haptwaters of Siein River, Plulgnic rocks of the Guichon (rees bathalith are host
o copper deposils mear Highland Valley, and contasn hematite depasits In shaar
gones near Takefic. The copped minamls ocour in w8ing &g ahatiered rones
sesnciated with fourmaling and hematite, and the wall-rocks am commonly
highly seficitired. The greatest produchon came from tha O.K, mine, whieh dur-
ing he period of its activity mined and concenirated 10,000 1ons ol ore conlaming
3% per cenl capper. The Maggis minag on Bonaparie Hiver wan prospached
underground a3 a copper daposit. Fifty tons of seleclad ore yietced 2 ounces of
gilwar m bon, B per cent copper; and low nsseaye in kead and zing Chromite pocurs
ifi uitrabasic recks along Boraparte Rivers, the principal discoseries having beegn
made on Scollie Creek and the creek south of 1. Goid and silver hove boen
reportad from quarts weing |n the schist, argiilites, snd bathodiific rocks in [hie
southwest corner of the map-area, The Big Slide [Grange) mine has produced
gold, coppar, and silver from narrow guars veing in diorite Considerabia explom-
tian work has bean done at jhe Marsl propery on narrow lenlicular quartz vams
in Cache Creek mocks fhat contain malybdenum and gofd, MNarros Guarts samns
carrying sphalarita, gakoma, and chalcopyrite ocour In Triassic rocks sast ol
Axhcratt

Coal has been mined with limited success from the deponsit sl upper Hal Creeh.
Dcourrences of gypsum, jade, vesuvianile, magnesivm suiphate, and sodium
carbonabe have bean moorded, and some magnesium suiphaie hos bean oroducad
fram the daposid ot Basgue, Nueeh al the Marble Canyon formation (4 compossd
of very pure Hmestone,
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UPPER CRETACEQUS
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LOWER CRETACEDUS
JACKASS MOUNTAIN GROUP
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MASSIVE MEDUN GRAIMN LITHARENITE
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EEI INTEAHENDED CARBONACEQUS LITHARENITE CARADHACEOUS SILTSTOME AMD SHALE. WITH
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i

JACKASS MOUNTAIN GROUP
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