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MEMORANDUM

85 09 25

T0: Jim Allan

FROM: Brenda Wright

SUBJECT: NECHAKO RECONNAISSANCE SAMPLE

GUESS CREEK SAMPLES

Please perform mean reflectance on the enclosed samples:

Guess Creek Sta #1 Sample 1

Sta #1 Sample 2

Sta #1 Sample 3
Ashton Mullen Sample #1 (Carb. mdst.)
Nechako NOO1

The first four samples were taken from middle Jurassic Hazelton Group
sediments northeast of Smithers, B.C. The Guess Creek samples were found in
close association with intrusive igneous rocks, so I would expect them to be
upranked. We do not know much about the Ashton Mullen sample area - it all
Tooked marine except for this one spot.

The Nechako sample 1is from an outcrop which was visited last year by
John Dunn. It was ‘analyzed as being a high-rank anthracite (Mean Refl 5.64%)
by yourself last year (File 2647-Letter No. 45139). This is the only coal
occurrence found in a series of coarse clastics with interlayered igneous
rocks. We would 1ike to double check the rank on this sample.

In addition, we would like to have proximate analysis, calorific value and
total sulphur run on each sample. The charge code for this work is Al-YAO4.

Deadline - October 31

Thank you.

B

BMW: j1b

0027k :55

xc: J. Horgan
File 93F/7
File 93L/15
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B.C. RECONNAISSANCE

INTRODUCTION

The province of British Columbia contains a number of distinct coal basins,
most of which have been known for over a century, with most of the data
being collected between 30 and 70 years ago. Except for the northeast and
southeast coal blocks, all the coal basins seem isolated and unrelated.
The lack of a geological trend, unlike the Foothills trend, coupled with a
deficiency of up-to-date data, has discouraged a systematic search for

undiscovered coal resources on a regional scale.

The procedure for the past summer’'s reconnaissance was two-fold. First,
general depositional models which hounoured all available data had to be
generated. These models were then applied to particular areas of interest
to designate viable targets which could be investigated in the field. The
methodology used to design the 1982 reconnaissance program is shown in

Figure 1.

The areas investigated were chosen because of the number of known coal
occurrences in the vicinity (Figure 2). The abundant infrastructure would
increase economical potential in the event coal was found by providing
markets and transportatiom. Finally, the abundance of access roads and

living facilities helped maintain a reasonably low operations budget.

No previously unmapped coal was found, however, the program did succeed in
revealing several sedimentary sequences where Eocene volcanics existed.
These finds greatly increase the validity of the untested depositional
models derived for this reconnaissance program. The program was also a
success in that it essentially eliminated approximately 55,000 xm? of
British Columbia from being economically coal bearing, and drew attention

to one area where moderate coal potential exists.
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PHASE I

LOCATION

The Phase I targets are located in south-central British Columbia west of
the Okanagan Valley with the towns of Kamloops, Merritt and Princeton
forming a central north—south axis through the search area. Map sheets

92H-W 1/2 and 92I cover this first reconnaissance phase.

REGIONAL GEOLOGY

The Phase 1 area, on a regional gscale, 1s bounded on the east by the
Omineca Crystalline Belt and on the west by the Coastal Intrusions. The
prevaleant rock units in the area include the Upper Triassic Nicola Group
which is a low to medium grade metamorphic complex, the Jurassic granitic
Coast Intrusions and the Miocene (or older) basic to midrange volcanics
called the Kamloops Group in the north, and the Princeton Group in the
south. For a more complete geological breakdown see Table 1 which compares
the geological units of the three G,S5.C. geology maps which cover the

Phase 1 area.

The coal measures include the Princeton Group, the Tranquille Beds of the
Kamloops Group and the Coldwater Beds. These units were dated by the
G.S5.C. as Miocene or older with the Coldwater Beds lower in the section
(Rice, 1944; Cockfield, 1943; Duffel and McTaggart, 1947), Later
palynogical studies set the age of these beds at Middle Eocene (Graham and
Long, 1979). The relative ages of these sequences are still highly
contested, however a discussion of this nature 1s too academic for the
purpose of this report. It is sufficient to state that the Princeton and
Tranquille Beds are roughly equivalent in age and occur with associated
volcanies, while the Coldwater Beds are slightly older and have no related

volcanic rocks, with the exception of the Hat Creek deposit.

The structural geology includes mild deformation which has resulted in
folding and minor faulting within the coal measures. A majority of this
faulting appears to have origins related to sediment settling and volcanism

(Plate 1 - Tulameen Test Pit).



Plate 1 - Tulameen Test Pit showing characteristic faulting style
found in Phase 1 area.



PHASE I — BEGIONAL GEOLOGY OF THE PRINCETON, NICOLA & ASHCROFT AREAS

]

ERA PERIGD OR EPOCH[(GROUP OR FORMATION|GROUP OR FORMATION|GROUP OB FORMATION LITHOLGGY
MIGCENE OR Unnamed Unnanted Valley basalt
YOUNGER
Unnamed Plateau basalt
MIGCENE OR Kamloops Gp. Kamioops Gp. Princeton Gp. Varicelored, endesite, baszalc
CLDER Kamloops Gp. Princeton Gp. Shale, sandstone, conglomerate, coal
= {Tranquille Beds)
= _— ———
=] MIGCENE OR COLDER |Coldwater Beds Coldwater Beds Sandstone, shale, conglomerate, coal
[ —————— ]
= |EOCENE Unnamed Conglomerate, breccia, arkese, shale
CRET, QB TEKRT. Copper Creek Oteer Intrusions Granite, grancdiorite
Incrusion
CRET. OR TERT. Unnamed Andesite, basalt, agglomerate, breceia, tuff
L . |CRET. OR TERT. Unnamed Conglomerate, sandstone, shale
L. CRET. Kingsvale Gp. Kingsvale Gp. Kingsvale Gp.
L. CEET. Unnamed Granodiaorite
L. CRET. Spences Bridge Fu.|Spences Bridge Gp.|Spences Bridge Fm.|Hard, reddish andesite, basalt
L. CRET. Jackass Mtn. Fm. Greywacke, argillite, arkese, conglomerate
L. CRET. Lillocet Gp. Argillite, quartzite, conglomerate, tuff-
acecus sandstone
L. CHET. Brew Gp. Argillite, guartzite, conglomerate
E JUR({?), CRET, bewdney Ch. Gp. Tuff woleanic breccia, geit, argillite
~ I ——
E L. JURASSIC Copper Mta. Syengabbro, augite diorite, pegmatite
W Intrusions
M.TO L. JURASSIC|Unnamed Shale, congolomerate, sandstone
JURASSIC Guichon Creek Coast Intrusions Coast Intrusions Granite, granodiovite, dicrite, gabbro
JURASSIC Unnamed Paridotite, pyroxenite, gabbro
TRIASSIC Nicola Gp. Ricola Gp. Nicola Gp. Basalt, andesite, limestone, quartzite,
argillite, greywacke
TRIASSIC Unnamed Phyllite, quartzite, greenstone, argillire,
PERMIAN slate, schist
Unnamed Schist & gneiss
777
CARBONLFEROUS Cache Creek Gp. Cache Creek Gp. Argillite, greenstone, limestone, quartzite
o [AND PERMIAN conglomerate, schist
= ? 7?2 FA A —=e]
Eg CARBONIFERGUS Bradshaw Argillite, andesite, limestone, schist,
i |OR YOUNGER Independence gneiss
= Shoemaker
0ld Tom
Formations

Hozameen Gp.

Chert, andesite, limestone

{Fr: Duffel and

McTaggart, 1945—46)

{ ¥r: Cockfield,
1948}

{Fr: Rice, 1939,
1941, 1944)

TAELE 1




SEDIMENTARY MODELS

The varying character of the coal deposits in this area made it necessary

to derive a number of models.
Model A - Eocene Sediment Influx into Topographic Lows

This model was derived using the Merritt and Quilchena deposits as basic
models and best explains the origin of the Coldwater Beds (Figure 3).

The rising of the Coastal Intrusions during Jurassic time caused
differential upward pressure on the overlying Triassic strata resulting in
its metamorphism and deformation into topographic highs and lows. Erosion
would enhance any resulting basins due to the relative hardness of the
granitic intrusions as compared to the metamorphosed sediments. Hence, by
the Eocene Epoch, the palectopography became highly irregular and the
influx of water created a large 1inland sea stretching from the
international boarder directly north to Kamloops and 30 kilometres beyond.
An irregular coastline reflected the irregular topography and with slight
changes 1in sea level, fresh lakes could become lagoons and bays could
become basins and vice-versa. Therefore, any period of coal accumulation
would be marked by a series of small isolated basins and their related
tributaries.

This is the basic model used to explain Eocene deposition for Phase I, with
the exception of Hat Creek., It is also assumed to be the initial stage

necessary for the development of the following depositional models:
B — Penecontemporaneous Sedimentation and Volcanism

The Tulameen, Princeton, Kamloops Tranquille Beds and Chu Chma occurrences
either overlay or are overlain by Eocene volcanics and can be simply

represented by three models:

Model 1 - predepositional volcanism
Model 2 - post—depositional volcanism
Model 3 — a combination of the two former models with resulting sediments

sandwiched between two stages of volcanism (Figure 4).
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PHASE I - BASINAL DEVELOPMENT MODELS

A - EOCENE SEDIMENT INFLUX INTO
TOPOGRAPHIC LOWS

(1) COAL SWAMP DEVELOPMENT

TRIASSIC
METAMORPHICS

EOCENE SEDIMENTS

JURASSIC INTRUSIVE COMPLEX

(2) BASINAL ENHANCEMENT
DUE TO DIFFERENTIAL

EROSION

JURASSIC INTRUSIVE MORE RESISTANT
THAN TRIASSIC METAMORPHICS

FIGURE 3



B - PENECONTEMPORANEOUS SEDIMENTATION
AND VOLCANISM

(1) UNDERLYING EOCENE
VOLCANICS

EOCENE SEDIMENTATION

PRE-EOCENE BASEMENT

(2) OVERLYING EOCENE
YOLCANICS

(3) ALTERNATING PHASES OF
VOLCANISM & SEDIMENTATION

FIGURE 4
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C — Post Eocene Volcanism

Both Tulameen and the Princeton coal beds are overlain by Miocene midrange
volecanics. This suggests that other Eocene sedimentary sequences could be

capped by younger Miocene volcanics (Figure 5).

RECONNAISSANCE APPROACH

The basic objectives of Phase I were two—fold. The program was designed to
first define Eocene sedimentary sequences and then to concentrate on
finding coal iIn those sequences. A number of different target types were

required to cover all possible aspects of the numerous sedimentary models.

First priority targets included all G.S.C. map units which contained any
proportion of Eocene sedimentary rock such as the Princeton Group sediments
or Coldwater Beds which rest on basement rock (Figure 3). Interbedded
volcanics and sediments of the Princeton and Kamloops Groups were also

regarded as top priority and investigated (Figure 4 (3)).

Areas mapped as Eocene volcanics of the Kamloops and Princeton Groups were
classified as second priority targets. These areas were investigated in
the event that possible inliers of unmapped sediment existed under Eocene
cap rock (Figure 4 (2)) with stream cuts being the primary area of traverse
concentration. Misidentification of sediments and volcanics by the G.S.C.
was also considered possible because a major portion of the Hat Creek

Deposit was initially mapped as Eocene volcanics.

Mapped areas of Miocene volcanics were classified as third priority targets
as this type of occurrence recognized the possibility of discovering

unmapped Eocene sediments as inliars under younger cap rock (Figure 5).

The lowest priority targets in Phase I were topographic lows in rocks
presently considered basement rock. These were highly speculative in
nature, being chosen wholely on elevations corresponding to previously

known coal occurrences.
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C - POST-EOCENE CAPPING

MIOCENE VOLCANICS OVERLYING
EOCENE COAL MEASURES

PRE-EOCENE BASEMENT

FIGURE 5



The target areas in Phase I were relatively small and well distributed over
approximately 23,400 km?., This fact, coupled with the lack of close
proximity to bases, made helicopter coverage both impractical and cost
prohibitive, The excellent road access, however, enabled us to double our
prefield estimated coverage of the area. Initially, road mapping yielded
substantial outcrop, after which stream and c¢liff traverses completed

target coverage.

Palyonology samples were collected whenever Cenozolc sedimentary rock was
encountered in the field. Also, photographs of appropriate outcrops were

taken whenever possible.

No difficulties were encountered while investigating targets around
Princeton or Kamloops and all target assessments were well corroborated by
sufficient data. Lack of surface outcrop around Merritt made it impossible
to assess some target areas in this vicinity to the same confidence level

as the other two localities.

RESULTS

The area around Princeton i1is dominated by mountainous topography with
little or no Pleistocene cover. Road and stream cuts, on the whole,
exposed numerous outcrops. Geography of the Merritt area consists of low
rolling hills covered with a thick veneer of glacial material, and as a
result, outcrop was scarce. The Kamloops area, though dominated by rolling

hills like Merritt, did yield moderate to good outcrop exposure.

Table II shows the target areas which yielded sedimentary outcrop, along
with the target type which prompted investigation. The only target group
in which undiscovered sedimentary rock was exposed, were the Eocene
volcanics on basement rock. These sedimentary sequences appeared as
inliers sandwiched between volcanic stages. These findings heavily support
the wvalidity of penecontemporaneous volcanism and sedimentation mentioned
earlier (Figure 4&). Since the purpose of Phase I was to locate
undiscovered coal, it was thought by concentrating on previously unmapped

sedimentary sequences, the odds of achieving success would be at an



optimum. It was for this reason that all areas mapped by the G.S.C. as
Eocene volcanics within the Phase I boundary, were investigated. At the
end of Phase I, when time permitted, the search area was expanded to cover

the east half of NTS map 82L and the south half of 92P.

TABLE II
SEDIMENTARY OCCURRENCES BASED ON MODEL TYPE

Targets Yielding

Priority Model Sedimentary Rock
1 1) Eocene sediments on basement rock 50, Chu Chua, 53
1 2) Eocene volcanics and sediments 1, 2, 27, 21

interbedded on basement rock

1 3) Eocene sediments under Eocene or 6, 30
younger volcanic (cap) rock

2 4) Eocene volcanics on basement rock 10, 42, 11, Monte Ck.,
(possible misidentification or Spence's Bridge
inlicrs of sediment)

3 5) Miocene volcanics on basement None

4 6) Topographic lows in rocks presently | Nomne

considered basement rock

Of the Eocene sedimentary sequences investigated, approximately 80% were
conglomerate, 15% medium grained sandstone and 5% siltstone. No mudstone
or shale was discovered. The conglomerate was poorly to moderately
consolidated and consisted of an immature ccoarse grained matrix with well
rounded cobble sized clasts. Three of these conglomerate outcrops
(Appendix I, Target 1; 0/C RO00l; Target 1l1; 0/C R0025; Target 30;
0/C RO048) contained carbonaceous logs six inches to one foot in diameter
and one to three feet in length. Palynology results (S.J. Pocock, Appendix
I11) reveal that this organic material, best described as Eocene flora, was
deposited as organic debris buried in a high energy stream environment.
Often found associated with the conglomerate, was a medium grained lithic

sandstone which was poorly sgsorted and sub-angular in nature.

The upper contacts of the sedimentary sequences were found in Targets 11

and 42. In both cases the sequences were capped by andesitiec volcanics.
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In Target 11 (Appendix I; 0/C HOOll), the sedimentary sequence was composed
of interbedded siltstone and sandstone, while in Target 42 (Appendix I; 0/C
RO040), the upper contact sequence was massive conglomerate with a few
sandstone interbeds. This would indicate variable basin maturity at the
time of the second pulse of wvolcanism, or minor differences in the ages of

the capping pulse of volcanism.

Radiometric dating places all the samples which can be dated, within an age
between the lower part of Middle Eocene (46.8 my) and the upper range of
Lower Eocene (50 my). S.J. Pocock (1982) best summarized the palynological

results:

Environmentally, the sequence is of terrestrial to
fresh-water origin, including fresh water stream and
swamp deposits and, possibly, soil horizons. It
appears possible that, in the area in Tertiary time,
there was significant topography and that delta systems
drained relatively small cachement areas into lakes and
swamps, in mach the same manner that we observe at the
present. The floras indicate that the climate may have
been a little warmer than at present, but that is was
no warmer than temperate. A suggested tentative

correlation chart is attached...(Table III).

CONCLUSIONS AND RECOMMENDATIONS

The lithologies encountered in Phase I, considering the high percentage of
conglomerate, indicate a high energy environment of deposition which would
be less than ideal for coal-swamp development. This prognosis was

supported by the palynological studies conducted by S.J. Pocock (1982).

Since the completion of the field portion of the program, a study of
selected water hole logs covering the area was undertaken. This study
neither revealed any new sedimentary sequences or confirmed the presence of
new sequences found during the field season. The application of water well
logs 1is, unfortunately, restricted to overburden information amnd is mnot

recommended for future studies of this nature.
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Zonation of the Eocene Sediments of the Princeton Group and

Radiometric age determinations

Palynological Zones Preparations in Authors Collection
Bromley #1 RO0O25A
RO0O258
Parr Railroad Locality  RO025C
7R0024
HOO116
HOO13
Lamont Creek Coal HOO14
PRINCETON BLACK COAL Princeton Coal
Colling Gulch Bentonite 46.8 my.
Vermilion Bluffs HOO04
Princeton Ash 48 - 50 my. HOO06
HOO0O7
Tranquille dolerite 49 + 2 my.
Asp Creek
?2R0O039P
?RO040P
Tranquille Ash 48 - 50 my. Tranquille locality
ROOG4B

Princeton Biotite Rhyolite 50 my.

TABLE III

(From: S.J. Pocock, 1982)
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The coal potential of the Phase I area is poor to non-existent and through
the indepth nature of the Phase I program, this area can be eliminated as
having any future coal development potential, allowing field efforts to be

concentrated in other areas of the province.

A final recommendation would include airphoto and landsat studies of the
area along trend and north of Hat Creek on the premise of finding a "fault

induced low" target type.



PHASE II1

LOCATION

The area under investigation during Phase II is covered by N.T.S5. map
sheets 93B and 93G. The specific area of interest encompassed the Fraser
River Valley and its tributaries from 60 kilometres south of Quesnel, north
to Prince George. Vehicle access included Highway 2 and numerous gravel

roads which connect the local, rural communities.

REGIONAL GEOLOGY

The rock units which underlie the Phase 11 area are a complex of meta—
sedimentary, igneous including extrusive and intrusive, and sedimentary
rocks. The metasedimentary units include the Cambrian Cariboo Group, the
Permian Cache Creek Group and a Jurassic argillite. The intrusive units
include a Triassic peridotite and the Jurassic Topley Intrusions. The
extrusive rock units include the Jurassic Hazelton Group, Paleocene basic
volcanics, Eocene acidic volcanies, Oligocene midrange volcanics and
Miocene basic volcanics. Some of the above Tertiary volcanics appear to be
subaerially extruded, while others displayed subaquecus pillows. The
sedimentary units found within the area form part of the Fraser River
Formation consisting of conglomerate, sandstone, shale, claystone and
coal. The Table of Formations for the area north of Quesnel (Table 4)
dates the coal~bearing unit as Miocene (Tipper, 1960) while the Table of
Formations south of Quesnel {(Table 5) dates the same formation as Eocene

and/or Oligocene (Tipper, 1959).

Structural geology includes at least two stages of normal faulting, one set
trending north-northeast and one set trending east-northeast. These two
fault sets are concentrated and often intersect along the Fraser River
Valley. The coal-bearing unit also appears to be concentrated along the
Fraser River and its tributaries and may be related to the faulting

features.
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PHASE 11 - REGIONAL GEOLOGY

NORTH OF QUESNEL, B.C.

PERIOD OR GROUP OR
ERA EPOCH FORMATION LITHOLOGY
QUARTER | PLEISTOCENE Till, gravel, sand, clay, silt
NARY |AND RECENT
MIOCENE Endako Basalt, andesite, related tuff and
AND/OR Group breccia
LATER
ot MIOCENE(?) Conglomerate, sandstone, mudstone,
Q - lignite and diatomite
=) x
= =
1 —
) =
& Andesite, basalt, breccia, tuff with
- minor sediments
PALEOCENE (7)
TO Rhyolite, dacite, trachyte, tuff
OLIGOCENE and breccia with minor sediments
Andesite, basalt, brececia, tuff,
minor rhyolite
Hazelton Andesite, basalt, related pyroclastics,
MIDDLE Group chert pebble conglomerate, argillite,
JURASSIC greywacke
LOWER JURASSIC Topley Grandiorite, diorite, biotite granite,
AND (?) LATER Intrusives monzonite, gabbro
ot
< Argillite, greywacke, andesite, basalt
2 UPPER TRIASSIC (?) with related tuffs and breccias,
& AND conglomerate, shale, limestone
LOWER JURASSIC (?)
Serpentinized peridotite, serpentinite
TRIASSIC
PERMIAN AND Cache Creek Ribbon chert, argillite, volcanics,
EARLIER (?) Group limestone
= Slide Chert, argillite, basalt, pyroclastic
2 MISSISSIPPIAN (?) | Mountain diabase
2 Group
|
<
o Cariboo Micaceous quartzite, phyllite,
CAMBRIAN Group argillite, with minor limestone
TABLE 4
(From: Tipper, 1960)




PHASE II - REGIONAL GEOLOGY SOUTH OF QUESNEL, B.C.

PERICD OR GROUP OR
ERA EPQOCH FORMATION LITHOLOGY
RECENT Basalt, basalt breccia,
volcanic ash
=~
< |PLEISTOCENE Till, gravel, sand, clay
& 1AND RECENT and silt
=
P
=
MIOCENE AND Basalt, andesite, related tuff and
{?) PLIOCENE breccia, minor conglomerate, greywacke,
shale, diatomite
o Basalt, andesite, related tuff and
p breccia, minor conglomerate, sandstone,
= shale
= EOCENE
© > |AND/OR
= OLIGOCENE Fraser River Conglomerate, sandstone, greywacke,
= Formation (?) shale, lignite, minor breccia, tuff
= and basalt
PALEOCENE Rhyolite, dacite, trachyte, related
AND/OR tuff and breccia, andesite, basalt,
EOCENE minor sediments
JURASSIC OR Conglomerate, greywacke, argillite
CRETACEOQUS
o MIDDLE Hazelton Andesite, basalt, related tuff and
=y JURASSIC Group breccia, conglomerate, greywacke,
> (In Part) shale
it
=
Not known to be in contact
PERMIAN AND Cache Creek Chert, argillite, limestone, greenstone,
w (?) EARLIER Group minor greywacke and conglomerate
S
~J
)
(AR
—
=
[

(From:

TABLE 5
Tipper, 1959)
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DEPOSITIONAL MODEL

The majority of the scattered occurrences of coal-bearing sediments
previously mapped along the Fraser River are covered in part by Quaternary
sediments. The presence of coal measures coupled with the concentration of
faults, indicated a fault controlled, basinal development model (Figure
6). This theory suggests that graben type structures in the basement rock
formed low relief areas in which sediments accumulated. It 1is also
possible that faulting occurred in these lows during and/or after

deposition, thus allowing additional sediment accumulation and preservation

of the formation.

The sedimentary coal-bearing units north and south of Quesnel are concluded
to be the same unit and appear continuous from the Cottonwood River to
Alexandria. This unit appears to represent the Miocene/Eocene drainage

system of an ancestral Fraser River (Tipper, 1960).

RECONNALSSANCE APPROACH

The first priority of this portion of the program was to investigate areas
underlain by coal measures previously mapped by the G.S5.C. An area
immediately east of Quesnel has remained unmapped by the G.S.C. but because
of its proximity to a known coal-bearing sedimentary unit, this area became
an important target. Other target areas became apparent through detailed
gerial reconnaissance for the location of sedimentary outcrop not

previously reported.

In the initial stages of the program in the Phase I1 area a helicopter was
used to determine access, gauge outcrop possibilities and to spot
previously unmapped outcrop. Highway, all-weather roads and dirt roads
were then used to gain access to the target areas. These areas were then
investigated on foot. An effort was also made to contact the inhabitants

of the area regarding ccal outcrop locations.

Near the end of Phase II a brief investigation was made on the coal

potential of thé volcanic/sedimentary unit stratigraphically overlying the

coal measures.



PHASE II - FAULT INDUCED BASIN: GRABEN TYPE

(1} SIMPLE
SINGLE STAGE

EOCENE
SEDIMENTATION

- X x
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x x
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x

PRE-EOCENE BASEMENT

(2) COMPLEX
MULTIPLE STAGE
EQCENE
SEDIMENTATION

FIGURE 6
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Due to the fact that all the rock in the Fraser River Formation is very
poorly consolidated, it 1s often indistinguishable from Pleistocene or
Recent river gravels. The clay content of the coal-bearing formation is

very high, therefore, these lithologies are very water absorbant.

This high moisture content caused constant active slumping and sliding.
This active slumping made river traverses both difficult and dangerous. At
the time of exploration, the Fraser River and its tributaries were at flood
level. This combination of active slumping and high water covered or

obscured many known outcrops.

RESULTS

The geography of the area is dominated by gently rolling hills underlain by
a thick veneer of glacial material. Bedrock is poorly exposed in the areas
mapped by the G.S.C. as the Fraser River Formation. Outerop is only

exposed along the Fraser River and a few of its tributaries.

The sandstone 1s fine to medium grained and poorly sorted. The clasts of
the conglomerate are pebble sized, well rounded and composed of quartz,
metamorphic and volcanic material. The claystone is light brown or greyish
to white and very water absorbant. The Fraser Valley also exposed outcrops
of diatomaceous earth. All of the above lithologies are very poorly

consolidated and exhibit very few bedding planes.

Coal outcrop was spotted in Target 59, on the east bank of the Fraser
River, near the o0ld Alexandria Ferry crossing and on Australian Creek.
These outcrops are noted in the 1972 open file report by Master
Explorations (T.N. Yoon). Coal float was also located in Target 75a around
Moose Heights, north of Quesnel. Both of these occurrences have been known
for some time and the one at Moose Heights was mined by local inhabitants
in the early 1920's for household heating fuel (personal communication from

local inhabitants).
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CONCLUSIONS AND RECOMMENDATIONS

The Phase II area should not be dismissed as a potential c¢oal area because
the presence of known coal outcrops shows there could be undiscovered ccal
resources in the area. The task of finding and delineating any coal in the
area 1s complicated by the scarcity of surface evidence, lack of apparent
bedding planes and very limited knowledge of the structure and stratigraphy
of the coal measures. The unconsolidated nature of the Tertiary sediments
implies a low grade of coal quality and this is supported by core analysis
done by Master Explorations Ltd. (T.N. Yoon, 1972) which ranks it as

lignite/subbituminous “C".

The wolcanic unit with associated sediments stratigraphically above the
coal measures was thought to have moderate coal potential. Upon
investigation it was found that the sediments in this wunit made wup
approximately 2% to 5% of the total unit. The sediments were very
immature, discontinuous clastic pods and had been baked by the dominating

volcanics., The coal potential of this unit is essentially nil.

Coal potential in the Fraser River Formation 1s moderate to good, but due
to the lack of surface evidence and lack of G.S5.C. interest in the area, a
drill program would be the only feasible approach to assessing this
potential., Recommended work to plan such a program would include mapping
the Fraser River by river boat when the Fraser is at low water, a search of
the B.C. Archives to locate old coal adits in the area and investigation of
B.C. government gravity surveys to try and pinpoint the area underlain by
coal. Water well logs of the area have already been obtained and are

essentially useless.
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PHASE IITI

LOCATION

Phase III coverage was concentrated along the Bowron River Coalfield trend,
the Willow River and structural trends along the Fraser River (Rocky
Mountain Trench). The area was covered by N.T.S. map sheets 93G-E 1/2,
93H-W 1/2 and 93I.

REGIONAL GEOLOGY

On a regiomal scale, the search area is bounded to the south by the Purcell
Arc, to the west by the Rocky Mountaing and to the east by the Phase II
reconnaissance area. Table 6 shows the geological formations of the area

with the upper Cretaceous/Paleocene Bowron River sediments being the

coal-bearing unit.

SEDIMENTARY MODELS

Three models exist as an explanation of the coal occurrence at Bowron

River:
Model A - Faulting and Subsequent Deposition

A ? graben formed between Mississippian and Paleocene time creating a
regional low and allowing a depositional basin for coal to form
(Figure 7). This is the presently accepted model held by various authors.
The following two equally valid theories were proposed for reconnaissance

this summer.
Model B - Penecontemporaneous Faulting and Deposition

A graben type fault forming a basin could have occurred contemporaneocusly
to Tertiary sediment accumulation and subsidence. With the proper genetic
conditions and subsidence accumulation ratios, areas of coal swamp build-up

could have occurred (Figure 8).



PHASE III — REGIONAL GEOLOGY OF THE BOWRON RIVER AREA

PERIOD OR GROUP OR
ERA EPOCH FORMATION LITHOLOGY
> |QUART-|PLEISTOCENE Alluvium and glacial deposits; gravel,
e ERNARY [AND RECENT sand, silt, till
[
o
Z |TERT- |PALEOCENE
o IARY |OR UPPER Bowron River coal beds: conglomerate,
| _ _ |- — — |CRETACEQUS breceia, sandstone, shale, coal
CRETA-
& |CEOUS
=
&= |TRIASSIC? Phyllite, argillite, minor limestone and
o (UPPER TRIASSIC?) quartzite
MISSISSIPPIAN(?) Serpentinite
OR YOUNGER
Antler Pillow basalt, breccia, tuff, minor
a |Formation diorite and gabbro; chert, argillite,
© lithic sandstone
MISSISSIPPIAN =
= Conglomerate, argillite, lithic sandstone
o w |Guyet minor basalt; includes Greenberry lime-—
= 2  |Formation stone, member of crinoidal limestone at
§ > or near top of formation
-]
= Black Basalt, chert, chert breccia and dolomite
DEVONIAN Stuart breccia, upper unit siliceous or cherty
Formation argillite and phyllite, chert, sandy
limestone, sandstone
LOWER AND UPPER Dome Creek Shale, siltstone, limestone, argillite,
CAMBRIAN Formation phyllite
LOWER CAMBRIAN Mural Limestone, shale, phyllite, minor silt-
Formation stone and sandstone
Midas Shale, siltstone, phyllite, minor
LOWER CAMBRIAN Formation sandstone
AND/OR .
HADRYNIAN % |Yanks Peak Quartzite, siltstone, granule and
— |Formation pebble conglomerate
=
N -4 &
o |Yankee Bell Shale, siltstone, limestone, sandstone,
S |Formation phyllite
Cunningham Limestone, dolostone, shale, phyllite
Formation
[ ]
o |HADRYNIAN Issac Phyllite, argillite, schist and shale,
= Formation minor siltstone, feldspathic sandstone
& and conglomerate, limestone
—
o
& Feldspathic sandstone and granule
Kaza Group conglomerate, locally schistose and
(includes Snowshoe)|micaceous, argillite, phyllite, schist,
Formation) minor conglomerate, limestone and marble
TABLE 6
(From: Campbell, Mounjoy & Young, 1972)




PHASE ITI - BOWRON RIVER COAL FIELD MODELS

A - FAULTING & SUBSEQUENT DEPOSITION

(1) PREDEPOSITIONAL

PHASE
b4 o

GRABEN FAULTED  MISSISSIPPIAN BASEMENT

(2) DEPOSITIONAL
PHASE

EOCENE SEDIMENTS

FIGURE 7



B - PENECONTEMPORANEOUS
FAULTING & DEPOSITION

(1)

x
¥ X X
Y x ¥

X 4 " X

X x x
MISSISSIPPIAN BASEMENT *

(2) 1st STAGE: DOWNFAULTING
& SEDIMENTATION

1'g

(3) 2nd STAGE: CONTINUED DOWNFAULTING
& INCREASED SEDIMENTATION

FIGURE 8
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Model C - Widespread Deposition and Post-Depositional Downfaulting

It is also possible that a Tertiary sedimentary basin occurred through the
central B.C. region with coal deposition occurring in a widespread fashion
where proper physiological and depositional conditions were found. Local
areas of post—depositional downfaulting related to post-Eocene tectonic

activity have preserved isolated remnant basins from erosion (Figure 9).

RECONNAISSANCE APPROACH

During the initial stage of Phase III, considerable time was spent flying
the Bowron River and Willow River trends. This helicopter coverage
provided outcrop locations which were later investigated by foot travetrse.
A large percentage of time was spent investigating the Bowron River and its

tributaries.

RESULTS

In the area north of Bowron River Coalfield, the topography is extremely
flat and is covered with a thick veneer of glacial and alluvial material.
The area directly south of the cocalfield is more rugged with numerous
outcrops exposed along the river and especially along the logging road
which runs parailel to the Bowron. All outcrop south of the coalfield,
upon investigation, turned out to be the metasedimentary unit of the

sedimentary—-volcanic Slide Mountain Group, Antler Formation.

A study of the coal unit revealed that all three models could be considered
valid in light of the existing geological configuration. Because of the
apparent faulting and rather steep bhedding orientation, it is likely that a
post—depositional structural event occurred to help support Model C. On
the other hand, the highly variable stratigraphic section observed could
indicate a highly fluctuating environment due either to pulses of
subsidence and sedimentation or a rapidly changing depositional envirounment
possibly typical of an unstable sedimentary basin. This would concur with
Model B. A combination of the two is apt to be more likely though, with
Model B occurring in a small degree as a part of a widespread depositional

basin, followed by the preservation features of Model C.
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C - WIDESPREAD DEPOSITION &
POST-DEPQOSITIONAL DOWNFAULTING

(1) EOCENE SEDIMENTATION
COAL EOCENE SEDIMENTS

(2) POST EOCENE
DOWNFAULTING

(3) EROSIONAL PHASE -
PRESENT ISOLATED BASINAL REMNANT

FIGURE 9
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CONCLUSIONS AND RECOMMENDATIONS

The coal potential of the Phase III area is essentially nil, with the
exception of the Bowron River Coalfield. A study of available goverament
gravity surveys and Landsat coverage should be conducted to fully assess

the potential north of the Bowron River Coalfield.
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Province of Ministry of

Water Management Branch
British Columbia Environment

Parliament Buildings
Victoria

British Columbia
VBV 1X5

YOUR FILE

0183613-C

OUR FILE

May 7, 1982

Mr. David Howard
Esso Minerals Canada
Coal Department

-
237 4th Avenue K' é 75
S.W. Calgary, Alberta *
Dear Sir:

Further to your telephone enquiry of April 30, 1982,

please
find enclosed the following:

Index of Well Location Maps, Sheets 1 and 2

Kamloops District Water Well Location Maps, Sheets 21
and €8

If we can be of further aggistance please contact our office
in Victoria at 387-1115.

Yours truly,

J.C. Foweraker, Head
Groundwater Section

-Water Management Branch
'387-1115

DATA DISTRIBUTION SERVICES = & A_%
MAY 1 3 1982

Encl. ACT"™ ﬁiﬂﬂf‘4“/é~——

O: )
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—
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Province of Ministry of Waler Manzgemeant Branch
British Columbia Environment Hariament Buidings
Hehiia
Botish: Columoia
VEY 1

¥R FILE

e 0183613-C

September 10, 1982

Esso Minerals

Coal Department

Room 675

237 - 4th Avenue S5.W.
Calgary, Alberta

T2P 0QH6

Attention: Hal Hopkins

Dear Mr. Hopkins:

In response to your telephone request of September 7, enclosed
please find well location maps you requested. Unfortunately, we have
been unable to locate two of the maps you wanted, Kamloops Sheets 27
and 28. I have made a note of this, and when and if the maps are
found, I will send you copies of them.

I am also enclosing an invoice for copying charges of this
material.

If we can be of further assistance, do not hesitate to contact
this office at 387-1115.

Yours truly,
J.C. Foweraker, Head

Groundwater Section
Water Management Branch

Per: Pupbaa Tran-tro

Encl.



INVOICE NO. 51

GROIMNDWATER
HYDROLOGY SECTINN
WATER MAMAGEMEMT BRANCH
MINISTRY OF EHVIRONMENT
LEGISLATIVE BUILDINGS
VICTORIA, B.C.

V8V 1X5

T0: Esso Minerals
Coal Department
Room 675
257 - 4th Avenue S.W.
Calgary, Alberta
T2P U6

Attention: _Hal Hopkins.

REFERENCE: Your tetter/ phone call of _September 7, 1982 wherein you
requested well location maps as follows: Lillooett L.D. maps #52 § #53,
Yale L.D. maps #3 § #6, Kamloops maps (#27 & #28 - missing = no charge) #30,

#60, #65, 66, 67, 68, 69, 79, 80, & #100 and index of well location maps for
east central and west centxal B.C.—(3 maps}

17 well location maps @ $1.00/ea. $ ... 817.00, .l

TOTAL $ 17000l

PLEASE PAY THE ABOVE AMOUNT

DATE: September 10, 1982

FILE: 0183613-C

MAKE CHEQUE PAYABLE TO THE MIMISTER OF FIMANCE, PROVINCE OF BRITISH COLUMBIA,
AND RETURN WITH THIS STATEMENT T0O THE GROUNDWATER OFFICE, HYDROLOGY SECTION,
WATER MAMAGEMENT BRANCH, MINISTRY OF ENVIRONMENT, LEGISLATIVE BUILDINGS,
VICTORIA, B.C., V8V 1X5

s e o e



Province of Ministry of Water Management Branch
British Columbia Environment Parliament Bufidings
Victoria
British Coiumbia
VEV (X3

sonee  0183613-C

October 22, 1982

Ms. Roberta Berg

Coal Department

Esso Minerals Canada

Esso Plaza

237 Fourth Avenue Southwest
Calgary, Alberta

T2P QH6

Dear Ms. Berg:

In response to your letter of October 14, enclosed please find all the
well logs and most of the well location maps you requested. The reason why
some of the maps have not been sent is that they have no wells plotted on
them and hence it would appear they would not be of any value to you.

By the way, in a previous request (September 7, 1982) by Hal Hopkins
of your office he asked for Kamloops map sheets 27 and 28, and he was
informed at that time that they were missing and would be sent at a later
date when found. I was not aware at that time that these maps had been
removed from our system because they had no wells plotted on them., I
would appreciate it if you could tell him this.

I am also enclosing an invoice for the copying cost of the maps.

If you require further groundwater information, do not hesitate to
contact this office in Victoria at 387-1115.

Yours truly,

J.C. Foweraker, Head
Groundwater Section
Water Management Branch

Per: D pihma Taavria/

Encl.



INVOICE NO. 54

GRNMNWATER
HYDROLOGY SECTINN
WATER MAMAGEMENT BRANCH
MINISTRY OF ENVIRORNMENT
LEGISLATIVE BUILDINGS
VICTORIA, B.C.
y8y 1X5

T0: Ms. Roberta Berg
Coal Department
Esso Minerals Canada
237 Fourth Avenue Southwest
Calgary, Alberta
2P DHo

REFERENCE: Your letter/ phumExz®It of October 14, 1982 wherein vou requested

copies of well location maps in the Lillooet, Cassiar, Coast Range 5, Coast Range 4

and Kamloops Districts

13 well location maps @ $1.00 each $ ....13.00

----------------

TOTAL § L3000 L,

PLEASE PAY THE ABOVE AMOUNT

DATE: Octoher 22, 1982

FILE: 0183613-C

MAKE CHEQUE PAYABLE T0 THE MIMNISTER OF FINANCE, PROVINCE OF BRITISH COLUMBIA,
AND RETURN WITH THIS STATEMENT TO THE GROUNDWATER OFFICE, HYDROLOGY SECTION,
WATER MANAGEMENT BRANCH, MINISTRY OF ENVIRONMENT, LEGISLATIVE BUILDINGS,
VICTORIA, B.C., VBV 1X5

-



TARGET

MAP_SHEET

92H/2/7
92H/2/8
92H/2/8
92H/2/15
92H/2/15
921/15
921/14/15
921/15
921/15
921/9/10

921/13
921/14

GEOLOGIC REASONING

EOSEDS ON EQVOLS

E935?51H¥BFR EOVOLS ON TRIAMETA
EOSEDS UND&R EOVOLS ON TRIAMETA
EO§EE§ éHéEE EQVOLS ON.TRIAMETA
5035E§ TNPE? EOVOLS ON TRIAMETA
EOSEDS IN EOVOLS

EOSEDS IN EOVOLS

CRET?/TERT? SEDS ON TRIMET
POSSIBLE EOSEDS

EOSEDS IN EQVOLS

EOSEDS IN EQVOLS

EOSEDS ON JUR. INTR.

EOVOL

Princeton - Ashcroft

Phase I Targets

Priority 1
EXPOSURE

SIZE PROBABILITY
4 x i
3 x 1kmi
4 x Hami
7 x lami
17% x 4mi
2% x Lami mod
big-
12 x 2mi good
big _
8 x 2mi mod-good
10 x 4mi mod-good
3x1 |

big

M.S. 92H-92I

CREW '
ALLOTTED BASE OF
DAYS ACCESS DIST OPERATIONS
PR
PR
PR
1 good
1
3 good
5 good
2 good
2 good
2
3



TARGET

2
10
38
43
50

MAP SHEET

92H/1
92H/2/7
921/8/9
921/7/10
921/2

GEOLOGIC REASONING

EOSEDS IN EOVOLS

EOVOLS ON JUR. INTR.
EOVOLS BETWEEN JUR. INTR.
TOPO LOW IN TRIMET/EQSEDS
EOSED ON TRIMET

Princeton - Ashcroft

Phase I Targets

Priority 2

EXPOSURE
SIZE PROBABILITY
2 x ami
6 x 13mi
8 x 4mi poor-mod
4 x 4mi mod
2 xk

M.S. 92H-921

CREW

ALLOTTED

DAYS ACCESS
2 mod
1 mod
1

DIST

—brr——

BASE OF

OPERATIONS



TARGET

—_— o 00~

32
36
42
51
52

MAP SHEET

92H/1
92H/8
92H/8
92H/8
92H/1,2, & 8
92H/16
921/16
921/9
921/10
921/8
921/13

GEOLOGIC REASONING

EOSEDS UNDER EQVOLS

EOVOLS ON JUR.
EOVOLS ON JUR.
EOVOLS ON JUR.
EOVOLS ON JUR.
EOVOLS ON JUR.

INTR & TRIMETS
INTR & TRIMETS
INTR & TRIMETS
INTR & TRIMETS
INTR & TRIMETS

TOPO LOW IN CARBON META
TOPO LOW TRIMET BETWEEN CR
EOVOL ON TRIMET & JUR. INT
TOPO LOW ON TRIMET

EQVOLS ON CRET VOLS

SIZE

Princeton - Ashcroft

Phase 1 - Targets

wc\\dmr\:wwhl

oo OoX X OX OwxW X X

[S AN~ o
-
x  x

=
E]
—u

3mi
4mi
3mi

2mi
3mi

Priority 3

EXPOSURE
PROBABILITY

good
poor-mod

M.S. 92H-921
CREW
ALLOTTED
DAYS ACCESS DIST

[ e S e R N

good
good
poor-mod

BASE OF

OPERATIONS



TARGETS

13
14
15
16
17
18
19
20
21
22
23
24
25
26
29
35

MAP SHEET

92H/ 15
92H/15
92H/15
92H/10
92H/8/9
92H/9
92H/9
92H/9
92H/9/16
92H/7
92H/9/16
92H/16
92H/16
92H/10
921/15
921/9/10

GEOLOGIC REASONING

MIO vOL CAP ON TRI
MIO VOL CAP ON TRI
MIO VOL CAP ON TRI
MIO VOL CAP ON TRI

TOPO LOW IN JUR.
TOPOLOW IN JUR.
IN JUR.
IN JUR.
IN JUR.
IN JUR.
IN JUR.
IN JUR.
IN JUR.
IN JUR.

TOPQ
TOPO
TOPO
TOPO
TOPO
TOPO
TOPO
TOPO

LOW
LOW
LOW
LOW
LOW
LOW
LOW
LOW

EOVOL ON TRIMET
TOPO LOW IN TRIMET

INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET
INTR & TRIMET

1
i

Princeton - Ashcroft

Phase I Targets

Priority 4
EXPOSURE

SIZE PROBABILITY
3 x 1ami
5% x kmi
2% x 3/4mi
Ix 1s
2 x 1lmi mod to good
4 x 2%mi mod to good

M.S. 92H-921
CREW
ALLOTTED
DAYS ACCESS DIS
1 good

2 good

OPERATIONS



Priority 4

EXPOSURE EEEgTTED BASE OF

TARGETS MAP SHEET GEOLOGIC REASONING SIZE PROBABILITY DAYS ACCESS OPERATIONS
37 921/8/9 EOVOL ON JUR. INT 4 x 2mi mod 1 mod

40 921/8 EOVOL ON JUR. INT 12 x 2mi poor 2 poor

44 921/7 TOPO LOW ON TRIMET NEXT TO BSMT. HIGH 10 x 2% poor L

45 921/7,8,9,10 TOPO LOW ON TRIMET NEXT TO BSMT. HIGH I x2s mod 1 good

46 921/8 TOPO LOW ON TRIMET NEXT TO BSME. HIGH 6 x 2 mod 1 good

47 921/1,8 TOPO LLOW ON TRIMET NEXT TO BSMT. HIGH I x3 mod 1 good

54 921/13 EOVOL ON CRET VOL 3 x1 L

55 921/13 EOVOL ON PERM CST. 4 x 2 3

57 921/11 EQVOL big 1
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LEGEND

(‘I‘ERTIARV
MIOCENE OR EARLIER
KAMLODOPS GROUP (23,24)

Basalit, andesite, and rhyolite; associlated
tuffs and breccias

- COLDWATER BEDS (?): sandstone, shale, and conglomerate;
coal

EOCENE

24

CEN?\ZOIC

Conglomerate, breccia , arkose, and shale; basaltic lava
and breccia (relations to Kamioops group unknown)

CRETACEOUS OR TERTIARY

Conglomerate, sandstone , and shale

I

|

| (S
| &

CRETACEOUS
LOWER CRETACEOUS
KINGSVALE GROUP

189. Arkose, conglomerate , shale, and greywacke
20. Basait and andesite ; agglomarate, tuff, and breccia

20

SPENCES BRIDGE GROUP

Andesite, dacite, basalt, and rhyolite; tuff, breccia,

'. and agglomerate; conglomerate, sandstone, greywacke,
and arkoseé

JACKASS MOUNTAIN GROUP

15. DIVISION A: greywacke, argillite, and silcstone;

arkose and conglomerate

16. DiIVISION B! conglomerate, greywacke, and argillite

17. DIVISION € greywacke, argillite, conglomerate,; arkose

LILLOODET GROUF

%) 2= | Argillite, volcarnic conglomerate, and tuffacecus
6 — | sandstone
B+
8 BREW GROUP
w
= Argillite, quartzite, and conglomerate
JURASSIC
MIDDLE AND UPPER JURASSIC
12 Shale | conglomerate, and sandstone
TRIASSIC

UPPER TRIASSIC
NICOLA GROUP

Basalt and andesite; tufl and agglomerate; imestone,
quartzite, argillite , greyvwacke, and arkose

TRIASSIC OR EARLIER

B. Phyllite, quartzite, limestone; greenstone; schist
9. Argillite, slate, phyllite, quartzite, greywacke,
chert , imestone; gresnstons ;! schist

10. Phyllite , argiilite , conglomerate, graywacke .
Mayv be in part of late Mesozaic age

8-10

7- Schist and gneiss

PALAEOZOIC
H

PERMIAN ANDI(T! EARLIER

CACHE CREEK GROUP

5. Greenstans; chert, argillite, minar imestone and
quartzite | chlorite and quartz-mica schist

6. MARBLE CANYON FORMATION: imestone

INTRUSIVE ROCHKS

CRETACEOQOUS OR LATER
LOWER CRETACEOUS OR LATER |

Quartz diorite, albite
syernite

|
|
l
I
l

JURASSIC (7)

CRETACEOQUS

LOWER CRETACEOUS MHornblende diorite

and related rocks

Granodiorite

JURASSIC OR CRETACEOUS }-
LOWER CRETACEQOUS OR EARLIER

MOUNT LYTTON BATHOLITH!
granadiarite, quartz diorite,
and diarite

COAST INTRUSIONS

MESOZOIC
A

Serpentinized wltra
rocks

JURASSIC
LOWER JURASSIC

GQUICHON CREEK BATHOLITH:
1 granite, granodiorite, quartz
L diorite , diarite

basie

i

Heavrfy it - covered area i
Bedding (horizontal, inchned, vertical, overturned ) +/‘//"/,Jx'
Schistosity finclined, vertical) .

Foliation (inclined. Vet ) ms /{/
Glacial striae (direction af lce-maovement known, difection unknown) .-t:f"—"_.E:’T
Fault P A R e
Fossil locality. - - ®
Mining property 23
INDEX TO MINING PROPERTIES

1 Big Slide (Grange) mine (Gold, silver, copper) 14 Highlan

2 Scottie Creek deposits (Chromium) Pre 15 Vig:;ry gfr:u(?:égmﬁ :

3 Ferguson Creek deposits (Chromium) 16 Toketic deposit (Iron)

4 Maggie mine (Copper, silver, lead, zinc) 17 0.K. mine (Chataway group) (Copper)

5 Hat Creek coal (Coal) 18 Spences Bridge coal (Coal)

6 Cache Creek occurrence (Chromium) 19 Soap Lake deposit (Sodium Carbonate)

7 Fairview group (Zinc) 20 Kathleen claim (Copper)

8 Cornwall Creek (Chrome Pit) occurrence (Chromium) 21 Lytton Goid prospect (Gold)

9 Coronation group (Silver, lead, zinc) 22 Clarke prospect (Antimony)

10 Basque epsomite deposits (Magnesium sulphate)
11 Martel mine (Gold, molybdenum)

12 Glossy group (Copper)

13 Transvaal group (Copper)

23, Green Gold Jade claims (Vesuvianite)
24 Glacier group (Gold,silver)

25 Paystreak group (Silver)

26 Serpentine and Summit groups (Gold)

Geology by S.Duffell and K.C McTaggart, 1945-46, and K.C.McTaggart, 1947

Cartography by the Geological Mapping Division, 195]
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DESCRIPTIVE NOTES

West of Fraser River, the map-area occupies part of the Coast Mountains of
British Columbia, and the high ridges southeast of Lytton mark the northern
extremity of the Cascade Mountains. Elsewhere the area forms part of the Interior
Plateau, and its vegetation and climate are largely characteristic of the ‘dry belt’
of this region,

The Cache Creek group (5, B) constitutes a thick succession of mainly chert
argillite, altered volcanic rocks, and crystalline limestone, much of which is de-
formed and largely altered to talc, chlorite, and sericite schists. The distinctive
crystalline limestone of Marble Canyon and Pavilion Mountains is mapped
separately as the Marble Canyon formation (6),

Lenses and patches of metamorphosed rocks (7) within the Coast intrusions
consist in part of chiorite, hornblende, and quartz-mica schists, and in part of
granitic gneiss. Some parts of the large area of these rocks on Scarped Mountains
are identifiable as Cache Creek (5), but other lenses may include strata of Mesozoic
age.

gUnfossiIifarous. metamorphosed rock groups of uncertain identity (8-10), west
of Fraser River, probably comprise strata of both Palaeozoic and Mesozoic age.
One group of mainly micaceous and graphitic phyllite (8) is probably of late Paleeo-
zoic age, but may include younger formations. Another varied assemblage of
sedimentary and volcanic rocks (9), at least 7,500 and probably 10,000 feet thick,
is prabably in part Cache Creek, Still another group, comprising many thousands
of feet of grey to black phyllite, grey argillite, conglomerate, and greywacke (10),
extends southeast into Hope map-area, where it appears to include rocks of the
Upper Jurassic (7) ar Lower Cretaceous Ladner group. It also atfords points of
resemblance with the Lower Cretaceous Brew group (13).

Nicola group rocks (11) consist mainly of medium-grained, basaltic and andesitic
lavas, largely altered to greenstones, greenish grey tuff, and agglomerate. Argil-
lite, chert, greywacke, and limestone, associated with volcanic rocks near Basque,
have yielded marine fossils of Upper Triassic age. The group has been meta-
morphosed by the Guichen Creek batholith (1) and occurs as small roof pendants
within, or as relatively small bodies along, the border of the batholith.

Conglomerates, shales, and sandstones of Jurassic age (12) occupy a narrow
synclinal belt near Ashcroft. The sandstones, commonly arkesic, and the con-
glomerates are greenish grey. The black shales, commenly carbonaceous, have
yielded ammonites of Middle and Upper Jurassic age. East of Basque, con-
glomerate at the base of the succession rests unconformably on granitic rocks (1).

The Brew group (13) consists mainly of banded argillite, impure guartzite, and
boulder conglomerate, and contains marine fossils of early Lower Cretaceous age.

The Lillooet group (14) and the Jackass Mountain group (15-17) form a belt of
folded and deformed Lower Cretaceous sedimentary rocks along Fraser River,
and are In faulted contact with all adjacent rock groups.

The Spences Bridge group (18), consisting of about 5,000 feet of varicoloured
volcanic rocks, mainly lavas, and minor continental sediments, has yielded fossil
plant remains of mid-Lower Cretaceous age. The lavas are generally much de-
composed, and are commonly traversed by thin stringers of pink and white calcite.
The group is gently folded, much of it lying horizontally or nearly so.

Sedimentary rocks (19) and volcanic rocks (20) of the Kingsvale group uncon-
formably overlie the Spences Bridge group along Nicola River. The hght-coloured
sedimentary strata at the base of the group reach a thickness of 800 to 1,000 feet
on Shakan Creek, but may be missing elsewhere. Fossil plant remains collected
from them are of late Lower Cretaceous age. Small areas of sedimentary rocks on
Botanie Creek and Fraser River near Stein River were mapped with the Kingsvale
group on the basis of fossil evidence. The volcanic rocks, which constitute the
bulk of the group, are largely of andesitic and basaltic composition and flows are
commonly amygdaloidal. ;

Evidence obtained in Nicola map-area to the east suggests that certain local
accumulations of conglomerate and sandstone (21) may be either of Cretaceous
or Tertiary age. The conglomerate contains boulders and pebbles of Cache Creek
and Nicola group rocks as well as of granite.

A succession of sedimentary and volcanic rocks (22) 4,500 feet thick has yielded
fossil leaves of Eocene age. Coarse conglomerates in the exposed sections con-
tain easily recognized boulders of Lower Cretaceous rocks (13-17). These Eocene
strata form one of the many fault blocks along Fraser River, and the steep dips and
close folds are mainly the result of fault movements.

Most of the Kamloops group consists of volcanic rocks (24), but with them are
included several small areas of Tertiary sedimentary beds (23), which at upper
Hat Creek and south of Spences Bridge are coal bearing. The sedimentary strata
are probably the equivalent of the Coldwater beds of the adjoining Nicola map-
area. The volcanic rocks exhibit a wide range of colours; they are mainly dark,
dense, fine-grained basalts, but include thick beds of agglomerate, minor breccia,
and tuff, Thin beds of argillacecus material yielded poorly preserved leaves of
Tertiary age.

All of the map-area was covered by ice during Pleistocene time except perhaps
some of the higher peaks of the Coast Mountains. Pleistocene and Recent drift
mantles most of the plateau region. White silt deposits are prominent along
Thompson River east of Spences Bridge. Alluvial fans, and ice-contact and
glacial outwash deposits are common, and the major valleys are lined with
marginal terraces of sand, gravel, and clay.

Batholithic rocks of the Coast intrusions consist mainly of granite, granodiorite,
quartz-diorite, and diorite. The Guichon Creek bathalith (1) intrudes Upper Triassic
rocks (11) and is overlain by Middle and Upper Jurassic rocks (12). The Mount
Lytton batholith (2) is overlain by lavas of the Spences Bridge and Kingsvale
groups (18-20) and may be of early Lower Cretaceous age, but is probably mare
nearly contemporaneous with the Guichon Creek mass. The widespread grano-
diorite (3) of the Coast Mountains is believed to be of mid-Lower Cretaceous age.

Elungate bodies of ultrabasic rocks (B), with which are associated bodies of
hornblende diorite and related rocks (A), are exposed in the Coast Mountains.,
The rocks of the main serpentine belt in the southwest corner of the map-area
are, apparently, about in line with those of the serpentine belt o the southeast in
Hope map-area, and are probably of Cretaceous age. Small undifferentiated
bodies of serpentine associated with Cache Creek rocks along Bonaparte River
carry significant chromite deposits.

Several minor intrusions (4) cut rocks of the Fraser River Lower Cretaceous belt
(14-17).

The belt of Lower Cretaceous rocks along Fraser River may be regarded as a
series of fault blocks or slices involved in a major zone of faulting along which
rocks to the west have been relatively elevated. From the south border of the
map-area to Cinguefoil Creek the Cretaceous rocks appear to occupy a graben.
Farther north, rocks to the west of the Cretaceous belt appear to be elevated, and
those to the east relatively depressed, with respect to the Lower Cretaceous rocks.

Albitization and, to a lesser extent, prehnitization are features of many of the
rocks in and adjacent to the Fraser River Cretaceous bell, The abundant albite
of some of the intrusive rocks is a product of metasomatism, a process that is
kelieved also to have affected the older bedded rocks (14) of the Cretaceous belt;
the albite of the younger formations is probably of detrital origin.

The map-area contains a variety of metallic and industnial mineral deposits,
several of which have been productive. Placer gold has been mined on all major
streams, bul only in small amount since early years of the present century. Stib-
nite is found in irregular quartz veinlets along a fault zone in granodiorite near the
headwaters of Stein River. Plutonic rocks of the Guichon Creek batholith are host
to copper deposits near Highland Valley, and contain hematite deposits in shear
zones near Toketic. The copper minerals occur in veins and shattered zones
associated with tourmaline and hematite, and the wall-rocks are commonly
highly sericitized. The greatest production came from the O.K. mine, which dur-
ing the period of its activity mined and concentrated 10,000 tons of ore containing
3.6 per cent copper, The Maggie mine on Bonaparte River was prospected
underground as a copper deposit. Fifty tons of selected ore yielded 2 ounces of
silver a ton, 8 per cent copper, and low assays in lead and zinc, Chromite accurs
in ultrabasic rocks along Bonaparte River, the principal discoveries having been
made on Scottie Creek and the creek south of it. Gold and silver have been
reported from quartz veins in the schist, argillites, and batholithic rocks in the
southwest corner of the map-area. The Big Slide (Grange) mine has produced
gold, copper, and silver from narrow quartz veins in diorite, Considerable explora-
tion work has been done at the Martel property on natrow lenticular quartz veins
in Cache Creek rocks that contain molybdenum and gold. Narrow quartz veins
carrying sphalerite, galena, and chalcopyrite occur in Triassic rocks east of
Ashcroft. .

Coal has been mined with limited success from the deposit at upper Hat Creek,
Occurrences of gypsum, jade, vesuvianite, magnesium sulphate, and sodium
carbonate have been recorded, and some magnesium sulphate has been produced
from the deposit at Basque. Much of the Marble Canyon formation is composed
of very pure limestone.
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