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B.C. RECONNAISSANCE 

INTRODUCTION 

The province of Br i t i sh  Columbia contains a number of d i s t i n c t  coal basins, 

most of which have been known f o r  over a century, with most of the data 

being collected between 30 and 70 years ago. Except f o r  the northeast  and 

southeast coal blocks, a l l  the coal basins seem isolated and unrelated. 

The lack of a geological trend, unlike the Foothi l ls  trend, coupled with a 

deficiency of up-to-date data,  has discouraged a systematic search f o r  

undiscovered coal resources on a regional scale.  

The procedure f o r  the p a s t  summer's reconnaissance was two-fold. F i r s t ,  

general deposit ional models which honoured a l l  avai lable  data had to be 

generated. These models were then applied t o  par t icu lar  areas of i n t e re s t  

to  designate viable targets  which could be investigated i n  the f i e l d .  The 

methodology used t o  design the 1982 reconnaissance program is shown i n  

Figure 1. 

The areas investigated were chosen because of the number of known coal 

occurrences i n  the v i c in i ty  (Figure 2) .  The abundant in f ras t ruc ture  would 

increase economical po ten t ia l  i n  the event coal was found by providing 

markets and transportation. Final ly ,  the abundance of access roads and 

l i v ing  f a c i l i t i e s  helped maintain a reasonably low operations budget. 

No previously unmapped coal was found, however, the program d i d  succeed i n  

revealing several  sedimentary sequences where Eocene volcanics existed.  

These f inds great ly  increase the va l id i ty  of the untested deposit ional 

models derived f o r  t h i s  reconnaissance program. The program was also a 

success i n  that  it essent ia l ly  eliminated approximately 55,000 km2 of 

Br i t i sh  Columbia from being economically coal bearing, and drew a t ten t ion  

t o  one area where moderate coal po ten t ia l  ex is t s .  
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LOCATION 

The Phase I ta rge ts  are  located i n  south-central B r i t i s h  Columbia west of 

the Okanagan Valley with the towns of Kamloops, Merritt and Princeton 

forming a cent ra l  north-south axis  through the search area. Map sheets 

92H-W 1 /2  and 921 cover t h i s  f i r s t  reconnaissance phase. 

REGIONAL GEOLOGY 

The Phase I area,  on a regional sca le ,  is bounded on the east  by the 

Omineca Crys ta l l ine  B e l t  and on the west by the Coastal Intrusions.  The 

prevalent rock un i t s  i n  the area include the Upper Tr i a s s i c  Nicola Group 

which is a low to  medium grade metamorphic complex, the Jurass ic  g ran i t i c  

Coast Intrusions and t h e  Miocene (or older) basic to midrange volcanics 

cal led the Kamloops Group i n  the north, and the Princeton Group i n  the 

south. For a more complete geological breakdown see Table 1 which compares 

the geological un i t s  of the three G.S.C. geology maps which cover the 

Phase I area. 

The coal measures include the Princeton Group, the Tranquille Beds of the 

Kamloops Group and the Coldwater Beds. These un i t s  were dated by the 

G.S.C. as Miocene or older with the Coldwater Beds lower i n  the section 

(Kice, 1944; Cockfield, 1943; Duffel and McTaggart, 1947). Later 

palynogical s tudies  set the age of these beds a t  Middle Eocene (Graham and 

Long, 1979). The relative ages of these sequences are  s t i l l  highly 

contested, however a discussion of t h i s  nature is too academic f o r  the 

purpose of t h i s  report. It is su f f i c i en t  to  s t a t e  that  the Princeton and 

Tranquille Beds are  roughly equivalent i n  age and occur with associated 

volcanics, while the Coldwater Beds are  s l i gh t ly  older and have no related 

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

The s t ruc tu ra l  geology includes mild deformation which has resulted i n  

folding and minor f au l t i ng  within the coal measures. A majority of t h i s  

fau l t ing  appears to  have origins related to  sediment s e t t l i n g  and volcanism 

(Plate  1 - Tulameen T e s t  P i t ) .  



Plate  1 - Tulameen Test P i t  showing character is t ic  fau l t ing  s t y l e  
found i n  Phase 1 area. 
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SEDIMENTARY MODELS 

The varying character of the coal deposits i n  th i s  area made it necessary 

t o  derive a number of models. 

Model A - Eocene Sediment Influx i n t o  Topographic Lows 

This model was derived using the Merritt and Quilchena deposits as basic  

models and best explains the or igin of the Coldwater Beds (Figure 3 ) .  

The r i s ing  of the Coastal Intrusions during Jurass ic  time caused 

d i f f e r e n t i a l  upward pressure on the overlying Triassic  s t r a t a  resu l t ing  i n  

i t s  metamorphism and deformation in to  topographic highs and lows. Erosion 

would enhance any resul t ing basins due to  the re la t ive  hardness of the 

g r a n i t i c  intrusions as compared to  the metamorphosed sediments. Hence, by 

the Eocene Epoch, the paleotopography became highly i r regular  and the 

inf lux  of water created a large inland sea s t re tching from the 

internat ional  boarder d i r ec t ly  north to  Kamloops and 30 kilometres beyond. 

An i r regular  coast l ine ref lected the i r regular  topography and with s l i g h t  

changes i n  sea leve l ,  f r e sh  lakes could become lagoons and bays could 

become basins and vice-versa. Theref ore, any period of coal accumulation 

would be marked by a s e r i e s  of small isolated basins and t h e i r  re la ted 

t r ibu ta r i e s .  

This is  the basic model used to  explain Eocene deposition f o r  Phase I ,  with 

the exception of Hat Creek. It is a l so  assumed t o  be the i n i t i a l  stage 

necessary f o r  the development of the following depositional models: 

B - Penecontemporaneous Sedimentation and Volcanism 

The Tulameen, Princeton, Kamloops Tranquille Beds and Chu Chua occurrences 

e i the r  overlay or are  overlain by Eocene volcanics and can be s i m p l y  

represented by three models: 

Model 1 - predepositional volcanism 

Model 2 - post-depositional volcanism 

Model 3 - a combination of the two former  models w i t h  resul t ing 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 
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FIGURE 3 
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B - PENECONTEMPORANEOUS SEDIMENTATION 
AND VOLCANISM 

(1) UNDERLYING EOCENE 
VOLCANICS 

EOCENE SEDIMENTATION 
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x X X 
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PRE-EOCENE BASEMENT 

(2 )  OVERLYING EOCENE 
VOLCANICS 
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( 3 )  ALTERNATING PHASES OF 
VOLCANISM & SEDIMENTAT I ON 

FIGURE 4 
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C - Post  Eocene Volcanism 

Both Tulameen and t h e  Pr ince ton  coa are o v e r l a i n  by Miocene midrange 

volcanics .  This  sugges ts  t h a t  o t h e r  Eocene sedimentary sequences could be 

capped by younger Miocene volcanics  (F igu re  5).  

RECONNAISSANCE APPROACH 

The b a s i c  o b j e c t i v e s  of Phase I were two-fold. The program was designed t o  

f i r s t  d e f i n e  Eocene sedimentary sequences and then t o  concent ra te  on 

f i n d i n g  c o a l  i n  those  sequences. A number of d i f f e r e n t  t a r g e t  types were 

requi red  t o  cover a l l  p o s s i b l e  a spec t s  of the  numerous sedimentary models. 

F i r s t  p r i o r i t y  t a r g e t s  included a l l  G.S.C. map u n i t s  which contained any 

propor t ion  of Eocene sedimentary rock such as the  Pr ince ton  Group sediments 

o r  Coldwater Beds which rest on basement rock (F igure  3). Interbedded 

vo lcan ic s  and sediments of t h e  Pr ince ton  and Kamloops Groups were a l s o  

regarded as top p r i o r i t y  and i n v e s t i g a t e d  (F igure  4 (3)) .  

Areas mapped as Eocene volcanics  of t h e  Kamloops and Pr ince ton  Groups were 

c l a s s i f i e d  as second p r i o r i t y  t a r g e t s .  These areas were i n v e s t i g a t e d  i n  

the  event t h a t  poss ib l e  i n l i e r s  of unmapped sediment e x i s t e d  under  Eocene 

cap rock (F igure  4 (2 ) )  with  s t ream c u t s  being the  primary area of t r a v e r s e  

concent ra t ion .  M i s i d e n t i f i c a t i o n  of sediments and volcanics  by t h e  G.S.C. 

w a s  a l s o  considered poss ib l e  because a major po r t ion  of t h e  H a t  Creek 

Deposit  w a s  i n i t i a l l y  mapped as Eocene volcanics .  

Mapped areas of Miocene volcanics  were c l a s s i f i e d  as t h i r d  p r i o r i t y  t a r g e t s  

a s  t h i s  type of occurrence recognized t h e  p o s s i b i l i t y  of d i scover ing  

unmapped Eocene sediments as i n l i a r s  under younger cap rock  (F igure  5). 

The lowest p r i o r i t y  t a r g e t s  i n  Phase I were topographic  lows i n  rocks 

p r e s e n t l y  considered basement rock. These were h igh ly  s p e c u l a t i v e  i n  

na tu re ,  being chosen wholely on e l e v a t i o n s  corresponding t o  prev ious ly  

known coa l  occurrences.  
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C - POST-EOCENE CAPPING 

MIOCENE VOLCANICS OVERLYING 
EOCENE COAL MEASURES 

P RE- EOC ENE BAS EM ENT 

FIGURE 5 
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The target areas in Phase I were relatively small and well distributed over 
approximately 23,400 km2. 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 
pref ield estimated coverage of the area. Initially, road mapping yielded 
substantial outcrop, after which stream and cliff traverses completed 
target coverage. 

Palyonology samples were collected whenever Cenozoic 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 OK 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 is 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 I1 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 +ppeared as 
inliers sandwiched between volcanic stages. These findings heavily support 
the validity 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 
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P r i o r i t y  Model 

optimum. It was  f o r  t h i s  reason t h a t  a l l  a r e a s  mapped by t h e  G.S.C. as  

Eocene vo lcan ic s  wi th in  t h e  Phase I boundary, were inves t iga t ed .  A t  t h e  

end of Phase I, when time permi t ted ,  the  sea rch  a rea  was  expanded t o  cover 

t h e  east half  of NTS map 8 2 L  and t h e  south  half  of 92P. 

Ta rge t s  Yie ld ing  
Sedimentary Rock 

TABLE I1 
SEDIMENTARY OCCURRENCES BASED ON MODEL TYPE 

~~~~~~~ 

1 1) Eocene sediments on basement rock 50, Chu Chua, 53 

1 2 )  Eocene volcanics  and sediments 1, 2 ,  2 7 ,  2 1  
in te rbedded  on basement rock 

1 3 )  Eocene sediments under Eocene o r  6 ,  30 
younger vo lcan ic  (cap)  rock  

2 4 )  Eocene vo lcan ic s  on basement rock 10, 4 2 ,  11, Monte Ck., 
( p o s s i b l e  m i s i d e n t i f i c a t i o n  o r  Spence's Bridge 
i n l i d s  of sediment) 

3 5 )  Miocene volcanics  on basement None 

4 6) Topographic lows in rocks p r e s e n t l y  None 
- 

considered basement rock 

Of  t h e  Eocene sedimentary sequences i n v e s t i g a t e d ,  approximately 80% were 

conglomerate,  15% medium grained sandstone and 5% s i l t s t o n e .  No uudstone 

o r  s h a l e  w a s  discovered.  The conglomerate was poorly t o  moderately 

consol ida ted  and cons i s t ed  of an immature coarse  grained mat r ix  wi th  w e l l  

rounded cobble s i z e d  c l a s t s .  Three of t hese  conglomerate outcrops 

(Appendix I, Target  1; O / C  ROOO1; Target  11; O / C  R0025; Target  30; 

O/C R0048) contained carbonaceous logs s i x  inches t o  one f o o t  i n  diameter  

and one t o  t h r e e  f e e t  i n  length.  Palynology r e s u l t s  (S.J. Pocock, Appendix 

11 )  r evea l  t h a t  t h i s  organic  material, bes t  descr ibed as Eocene f l o r a ,  w a s  

depos i ted  as organic  deb r i s  buried i n  a high energy stream environment. 

Often found a s soc ia t ed  with t h e  conglomerate, was a medium gra ined  l i t h i c  

sandstone which was poorly s o r t e d  and sub-angular i n  nature .  

The upper con tac t s  of the  sedimentary sequences were found i n  Ta rge t s  11 

and 42. I n  both cases  t h e  sequences were capped by a n d e s i t i c  vo lcanics .  
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In Targe t  11 (Appendix I; O / C  HOOll), t h e  sedimentary sequence was composed 

of interbedded s i l t s t o n e  and sandstone,  while  i n  Target  42 (Appendix I; O / C  

R0040), t h e  upper con tac t  sequence w a s  massive conglomerate wi th  a few 

sandstone in t e rbeds .  This would i n d i c a t e  v a r i a b l e  bas in  ma tu r i ty  a t  t h e  

t i m e  of the  second pu l se  of volcanism, o r  minor d i f f e r e n c e s  i n  t h e  ages of 

t h e  capping pulse  of volcanism. 

Radiometric d a t i n g  p l aces  a l l  t h e  samples which can be dated,  w i th in  an age 

between t h e  lower p a r t  of Middle Eocene (46.8 my) and t h e  upper range of 

Lower Eocene (50  my). S.J. Pocock (1982) bes t  summarized the  pa lyno log ica l  

r e s u l t s  : 

Environmentally,  t h e  sequence i s  of terrestrial  t o  

f resh-water o r i g i n ,  i nc lud ing  f r e s h  water stream and 

swamp d e p o s i t s  and, p o s s i b l y ,  s o i l  horizons.  It 

appears  poss ib l e  t h a t ,  i n  t h e  area i n  T e r t i a r y  t i m e ,  

there w a s  s i g n i f i c a n t  topography and t h a t  d e l t a  systems 

dra ined  r e l a t i v e l y  s m a l l  cachement areas i n t o  l akes  and 

swamps, i n  uuch t h e  same manner t h a t  w e  observe a t  the  

present. The f l o r a s  i n d i c a t e  t h a t  t h e  c l imate  may have 

been a l i t t l e  warmer than at  p r e s e n t ,  but  t h a t  i s  was 

no warmer than temperate.  A suggested t e n t a t i v e  

c o r r e l a t i o n  c h a r t  i s  at tached. . . (Table  111). 

CONCLUSIONS AND RECOMMENDATIONS 

The l i t h o l o g i e s  encountered i n  Phase I ,  cons ider ing  the  high percentage of 

conglomerate,  i n d i c a t e  a high energy environment of depos i t i on  which would 

be less than  i d e a l  f o r  coal-swamp development. This  prognosis  was  

supported by t h e  pa lynologica l  s t u d i e s  conducted by S.J. Pocock (1982). 

S ince  t h e  completion of t h e  f i e l d  p o r t i o n  of the  program, a s tudy of 

s e l e c t e d  water ho le  logs covering t h e  area was undertaken. This  s tudy 

n e i t h e r  revealed any new sedimentary sequences or confirmed the  presence of 

new sequences found during t h e  f i e l d  season. The a p p l i c a t i o n  of water  w e l l  

logs  is, un fo r tuna te ly ,  r e s t r i c t e d  t o  overburden information and is not  

recommended f o r  f u t u r e  s t u d i e s  of t h i s  na ture .  
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Zonation of the Eocene Sediments of the Princeton Group and 

Radiometric age determinations 

Palynological Zones 

PRINCETON BLACK COAL 

Collins Gulch Bentonite 46.8 my. 

Princeton Ash 48 - 50 my. 

Tranquille dolerite 49 + 2 my. 

Tranquille Ash 48 - 50 my. 

Preparations in Authors Collection 

Bromley #1 R0025A 
R0025B 

Parr Railroad Locality R0025C 

?ROO24 

H00116 

H0013 
HOO 14 Lamont Creek Coal 

Princeton Coal 

Vermilion Bluffs H0004 
H0006 
H0007 

Asp Creek 

Tranquille locality 

?R0039P 
?R0040P 

R0004B 

Princeton Biotite Rhyolite 50 my. 

TABLE 111 

(From: S.J. Pocock, 1982) 
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The coal po ten t ia l  of the Phase I area is  poor to  non-existent and through 

the indepth nature of the Phase I program, th i s  area can be eliminated as  

having any fu tu re  coal development poten t ia l ,  allowing f i e l d  e f fo r t s  to be 

concentrated i n  other areas of the province. 

A f i n a l  recommendation would include airphoto and landsat s tudies  c$ the 

area along trend and north of Hat Creek on the premise of f inding a " fau l t  

induced low" t a rge t  type. 
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PHASE I1 

LOCATION 

The area under i n v e s t i g a t i o n  dur ing  Phase I1 i s  covered by N.T.S. map 

s h e e t s  93B and 93G. The s p e c i f i c  area of i n t e r e s t  encompassed t h e  Fraser 

River  Val ley and i t s  t r i b u t a r i e s  from 60 k i lome t re s  south  of Quesnel,  no r th  

t o  P r ince  George. Vehicle access included Highway 2 and numerous g rave l  

roads which connect the l o c a l ,  rural communities. 

REGIONAL GEOLOGY 

The rock u n i t s  which u n d e r l i e  the Phase I1 area are a complex of meta- 

sedimentary,  igneous inc luding  e x t r u s i v e  and i n t r u s i v e ,  and sedimentary 

rocks.  The metasedimentary u n i t s  inc lude  t h e  Cambrian Cariboo Group, the  

Permian Cache Creek Group and a J u r a s s i c  a r g i l l i t e .  The i n t r u s i v e  u n i t s  

i nc lude  a T r i a s s i c  p e r i d o t i t e  and the J u r a s s i c  Topley I n t r u s i o n s .  The 

e x t r u s i v e  rock u n i t s  inc lude  t h e  J u r a s s i c  Hazelton Group, Paleocene b a s i c  

vo lcan ic s ,  Eocene a c i d i c  vo lcan ic s ,  Oligocene midrange vo lcan ic s  and 

Miocene b a s i c  volcanics .  Some of t h e  above T e r t i a r y  volcanics  appear t o  be 

s u b a e r i a l l y  extruded,  while  o t h e r s  d i sp layed  subaqueous p i l lows .  The 

sedimentary u n i t s  found wi th in  the  area form p a r t  of t h e  Fraser River  

Formation c o n s i s t i n g  of conglomerate, sandstone,  s h a l e ,  c l ays tone  and 

coa l .  The Table of Formations f o r  the  a r e a  nor th  of Quesnel (Table 4 )  

d a t e s  the  coal-bear ing u n i t  as Miocene (Tipper ,  1960). whi le  the  Table  of 

Formations south  of Quesnel (Table 5)  d a t e s  t h e  same format ion  a s  Eocene 

and/or  Oligocene (Tipper ,  1959). 

S t r u c t u r a l  geology inc ludes  a t  l e a s t  two s t a g e s  of normal f a u l t i n g ,  one set 

t r end ing  north-northeast  and one set t rending  eas t -nor theas t .  These two 

f a u l t  sets are concent ra ted  and o f t e n  i n t e r s e c t  along t h e  F rase r  River  

Valley.  The coal-bearing u n i t  a l s o  appears t o  be concentrated along t h e  

Fraser River  and i t s  t r i b u t a r i e s  and may be r e l a t e d  t o  t h e  f a u l t i n g  

f e a t u r e s .  
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PHASE I1 - REGIONAL GEOLOGY NORTH OF QUESNEL, B.C. 

UARTER 
NARY 

ERA 
- 

2 
0 
N 
0 z 
W u 

PLEISTOCENE Till, gravel, sand, clay, silt 
AND RECENT 

MIOCENE Endako Basalt, andesite, related tuff and 
AND/OR Group breccia 

V 
0 
N 
0 
m 
W z 

H 

PALEOCENE (? )  
TO 
OLIGOCENE 

V - z 
0 
W 
-I 
4 a 

Andesite, basalt, breccia, tuff with 
minor sediments 

Rhyolite, dacite, trachyte, tuff 
and breccia with minor sediments 

I I PERIOD OR GROUP OR 
EPOCH FOREWTION 

Hazel t on 
MIDDLE Group 
JURASSIC 

LOWER JURASSIC Topley 
AND ( ? )  LATER Intrusives 

UPPER TRIASSIC ( ? )  

LOWEK JURASSIC ( ? )  
AND 

TRIASSIC 

PERMIAN AND Cache Creek 
EARLIER (? )  Group 

Slide 

Group 

Cariboo 

MISSISSIPPIAN ( 1 )  Mountain 

CAMBRIAN Group 

TABLE 

LITHOLOGY 

Andesite, basalt, breccia, tuff, 
minor rhyolite 

Andesite, basalt, related pyroclastics, 
chert pebble conglomerate, argillite, 
greywacke 

Grandiorite, diorite, biotite granite, 
monzonite, gabbro 

Argillite, greywacke, andesite, basalt 
with related tuffs and breccias, 
conglomerate, shale, limestone 

Serpentinized peridotite, serpentinite 

Ribbon chert, argillite, volcanics, 
limes tone 

Chert, argillite, basalt, pyroclastic 
diabase 

Micaceous quartzite, phyllite, 
argillite, with minor limestone 

4 

PER I 
MIOCENE ( ? )  I Conglomerate, sandstone, mudstone, 

lignite and diatomite 



- 19 - 

RECENT 
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PHASE I1 - REGIONAL GEOLOGY SOUTH OF QUESNEL, B.C. 
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DEPOSITIONAL MODEL 

The majority of the scattered occurrences of coal-beari g sedimer S 

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 is 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 MiocenejEocene drainage 

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

RECONNAISSANCE APPROACH 

The first priority of this portion of the program was to investigate areas 

underlain by coal measures previously mapped by the G.S.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 

aerial 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 coal outcrop locations. 

Near the end of Phase I1 a brief investigation was made on the coal 

potential of the volcanic/sedimentary unit stratigraphically overlying the 

coal measures. 



- 2 1  - 

PHASE I 1  - FAULT INDUCED BASIN: GRABEN TYPE 
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h e  to the fact that all the rock in the Fraser River Formation is very 
poorly consolidated, it is of ten 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. Outcrop is only 
exposed along the Fraser River and a few of its tributaries. 

The sandstone is fine ro  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 old 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 I1 area should not be dismissed as a potential coal area because 

the presence of known coal outcrops shows there could be undiscovered coal 

resources in the area. The task of finding and delineating any coal in the 
area is 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 l o w  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 volcanic 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 unit made up 

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 is moderate to good, but due 

to the lack of surface evidence and lack of G.S.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 111 

Phase I11 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 931. 

REGIONAL GEOLOGY 

On a regional scale, the search area is bounded to the south by the Purcell 

Arc, to the west by the Rocky Mountains and to the east by the Phase I1 
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 3  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 contemporaneously 
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). 
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PHASE I11 - REGIONAL GEOLOGY OF THE BOWRON RIVER AREA 
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(From: Campbell, Mounjoy & Young, 1972) 
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B - PENECONTEMPORANEOUS 
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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 111, considerable time was spent flying 
the Bowron River and Willow River trends. This helicopter coverage 
provided outcrop locations which were later investigated by foot traverse. 
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 coalfield is more rugged with numerous 

outcrops exposed along the river and especially along the logging road 
which runs parallel to the Bowron. A l l  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 bedding 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 environment 
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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CONCLUSIONS AND RECOMMENDATIONS 

The coal potential of the Phase I11 area is essentially nil, with the 

exception of the Bowron River Coalfield. A study of available government 

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 
British Columbia Envlronment 

Water Management Branch 
Parliament Buildinos " 
v,ctor,a 
British Columbia 
V8V 1x5 

YOUR FILE 

0183613-C 
OUR FILE 

May 7 ,  1982 

M r .  David Howard 
Esso Minerals  Canada 
Coal Department 
237 4 th  Avenue 
S . W .  Calgary,  A l b e r t a  

Dear S i r :  

F u r t h e r  t o  your te lephone  enquiry of A p r i l  30, 1982, p l e a s e  
f i n d  enclosed t h e  fol lowing:  

Index of W e l l  Locat ion Maps, Shee t s  1 and 2 

Kamloops D i s t r i c t  Water W e l l  Locat ion Maps, Shee t s  2 1  
and 6 8  

If  w e  can be of f u r t h e r  a s s i s t a n c e  p l e a s e  c o n t a c t  our  o f f i c e  
i n  V i c t o r i a  a t  387-1115. 

Yours t r u l y ,  

J . C .  Foweraker, Head 
Groundwater S e c t i o n  
Water Management Branch 
387-1115 

P e r :  



Province of Ministry of 
British Columbia Environment 

I * F , l C  

,I -~~ 0183613-C 

September 10, 1982 

Esso Minerals 
Coal Department 
Room 675 
237 - 4 t h  Avenue S.U. 
Calgary, Alberta 
T2P OH6 

Attention: H a l  Hopkins 

Dear M r .  Hopkins: 

In response t o  your telephone request of September 7 ,  enclosed 
p lease  f ind  well loca t ion  maps you requested. 
been unable t o  loca t e  two of t h e  maps you wanted, Kamloops Sheets 27 
and 28. 
found, I w i l l  send you copies of  them. 

Unfortunately, we have 

I have made a note of t h i s ,  and when and i f  t h e  maps a r e  

I am a l s o  enclosing an invoice f o r  copying charges of t h i s  
mater ia l .  

If we can be of f u r t h e r  ass i s tance ,  do not  h e s i t a t e  t o  contact 
this o f f i c e  a t  387-1115. 

Yours t r u l y ,  

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

Per: 7-w 
Encl. 



I 

I N V O I C E  NO. 51 I 

GROlI?IT)I~IATET! 
FYDRIILIIGY SFCTIOl l  

IsIATER I IAI IAGE~~EEIT BRAFiCH 
M I N I S T R Y  OF Ei lV IROl i i lENT 

L E G I S L A T I V E  BUILDINGS 
VICTORIA,  B.C. 

V8V 1x5 

TO: Esso Minerals 
Coal Department 
Room 675 
L5/ - 4 t h  Avenue S.W. 
Calgary, Alber ta  
ILk' UHb 

inn ' Ha 1 

REFEREIICE: Y o u r  l e t te r /  phone c a l l  O f  September 7 .  1982 wherein you 
requested wel l  l oca t ion  maps as fol lows:  

#60, #65, 66, 67, 68, 69, 79, 80, & # lo0  and index of well  l oca t ion  maps f o r  
e a s t  c e n t r a l  and w e q t  rentrgl R . ~ - >  

L i l l o o e t t  L . D .  maps #52 & #53 ,  
+=inn - nn r h n r o p l  # 3  

0 - ,l 0, Yale L.D.  maps #3  E #6 ,  K a m l o o u ~ 7  F. #78 - . .  

1 7  well  l oca t ion  maps @ $1.00/ea.  $ $17.00 .................... 
$ .................... 
$ .................... 
$ .................... 
$ .................... 
$ .................... 

TOTAL $ .... !?'CJCJ ........... 

PLEASE PAY THE ABOVE AMOUNT 

DATE: September 10 ,  1982 

FILE: 0183613-C 

MAKE CHEQUE PAYABLE TO THE I I I N I S T E R  OF FINANCE, PROVINCE OF B R I T I S H  COLUMBIA, 
AND RETURN WITH T H I S  STATEMENT TO THE GROUNDWATER OFFICE, HYDROLOGY SECTIOII,  
WATER MANAGEMENT BRANCH, t1I N I STRY OF ENV IRONtlENT , LEG I SLAT1 VE BUILDINGS , 
VICTORIA,  B.C., VCV 1x5 

1 



Province of Ministry of 
British Columbia Environment 

Waier Management Branch 
Parl8:immt Rmdinas 

October 22,  1982 

M s .  Roberta Berg 
Coal Department 
Esso Minerals Canada 
Esso Plaza 
237 Fourth Avenue Southwest 
Calgary, Alberta 
T2P OH6 

Dear M s .  Berg: 

In response t o  your l e t t e r  of October 14, enclosed please find a l l  the  
The reason why well logs and most of the well location maps you requested. 

some of the maps have not been sent is tha t  they have no wells plot ted on 
them and hence it would appear they would not be of any value t o  you. 

By the way, i n  a previous request (September 7, 1982) by Hal Hopkins 
of your of f ice  he asked f o r  Kamloops map sheets 27 and 28, and he was 
informed a t  tha t  time tha t  they were miss ing  and would be sent a t  a l a t e r  
date when found. 
removed from our system because they had no wells plot ted on them. 
would appreciate it i f  you could t e l l  him th i s .  

I was not aware a t  t ha t  time tha t  these maps had been 
I 

I am also enclosing an invoice f o r  the copying cost o f  the  maps. 

If you require fur ther  groundwater information, do not hes i ta te  t o  
contact t h i s  of f ice  i n  Victoria a t  387-1115. 

Yours t ruly,  

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

Per: Q A  Tm-+d 
Encl. 



c 
t 

I N V O I C E  NO. 54 ! 
1 

M I N I S T R Y  OF EElVIRO:J!E>IT 
L E G I S L A T I V E  B[J :LDI  I:GS 

VICTORIA,  B.C. 
V8V 1 x 5  

TO: M s .  Roberta Berg 
Coal Uepartment 
Esso Minerals Canada 

2 3 7  Fourth Avenue Southwest 
Calgary, Alberta  - 

UHb 

REFERENCE: Your l e t t e r /  pkWWxEE%* Of October 1 4 .  1982 wherein vou r w  t ed 

copies of  well loca t ion  maps i n  t h e  L i l looe t .  Cass ia r .  Coast RanPe 5. CoasL Range 4 

and Kamloops D i s t r i c t s  

13 well loca t ion  maps @ $1.00 each $ ... .~.3...0.0. ........... 
$ .................... 
$ .................... 
$ .................... 
$ .................... 
$ ................. 

13.00 TOTAL $ ................. 

PLEASE PAY THE ABOVE AMOUNT 

DATE : October 2 2 .  1982 

FILE: 0183613-C 

i 

I 

MAKE CHEQUE PAYABLE TO THE I I I N I S T E R  OF F I N A I K E ,  PROVINCE OF B R I T I S H  COLUMBIA, 
AND RETURN WITH T H I S  STATEMENT TO THE GROUNDWATER OFFICE,  HYDROLOGY SECTION, 
WATER MANAGEMENT BRANCH, M I N I S T R Y  OF ENVIRONElENT, L E G I S L A T I V E  BUILDINGS,  
VICTORIA,  B.C., VSV 1x5 



lARGET 

1 
3 

4 

6 ( a )  
6 ( b )  

27 
28  
30 

3 1  

34 

4 1  

53 

56 

MAP SHEET 

92H/2 /7  
92H/2 /8  

9 2 H / 2 / 8  
92H/2 /15  
92H/2 /15  
921/15 

92 I /  14/ 15 
921/15 

921/15 
921/9/10 

921/13 

921/14 

GEOLOGIC REASONING 

EOSEDS ON EOVOLS 
S DS U ER EOVOLS ON TRIAMETA 

kYUk INY! 

g O $ f b  I)/!#? EOVOLS ON I TRIAMETA 
kOS& Y$kR EOVOLS ON TRIAMETA 

EOSEDS I N  EOVOLS 

CRET?/TERT? SEDS ON TRIMET 

POSSIBLE EOSEDS 
EOSEDS I N  EOVOLS 

EOSEDS I N  EOVOLS 
EOSEDS ON JUR. INTR. 

EOVOL 

EOSEDS U N D ~ R  EOVOLS ON TRIAMETA 

EOSEDS IN E ~ V O L S  

P r i n c e t o n  - A s h c r o f t  

Phase  I T a r g e t s  

P r i o r i t y  1 

EXPOSURE 
S I Z E  PROBABILITY - 

4 x lbai 

& x l+mi 
4 x l+mi 
7 x lbai 

17% x bgi 

2% x bai 
b i g  

12 x 2mi 

b i g  

8 x 2mi 
10 x 4mi 

3 x 1  
b i g  

i 

mod 

good 

mod-good 

mod-good 

M.S. 92H-921  

CREW 
ALLOTTED BASE OF 
DAYS ACCESS - D I S T  OPERATIONS 

PR 
PR 
PR 

1 good 

1 
3 good 

5 good 

2 good 

2 good 

2 

3 



P r i n c e t o n  - A s h c r o f t  

P h a s e  I T a r g e t s  

P r i o r i t y  2 

EXPOSURE 
TARGET MAP SHEET GEOLOGIC REASONING S I Z E  PROBABILITY 

2 92H/ 1 EOSEDS I N  EOVOLS 2 x lwi 
10 92H/2 /7  EOVOLS ON JUR. INTR. 6 x 13mi  
3 8  921/8/9 EOVOLS BETWEEN JUR. INTR. 8 x 4mi poor-mod 
43 921/7/ 10 TOP0 LOW I N  TRIMET/EOSEDS 4 x 4mi  mod 
50 921/2 EOSED ON TRIMET 2 x c ,  

M.S. 92H-921  

CREW 
ALLOTTED BASE OF 
DAYS ACCESS - D I S T  OPERATIONS 

2 mod 
1 mod 



P r i n c e t o n  - Ashcrof t  

Phase  I - T a r g e t s  M.S. 92H-921 

P r i o r i t y  3 

CREW 
EXPOSURE ALLOTTED BASE OF 

S I Z E  PROBABILITY DAYS ACCESS - D I S T  OPERATIONS TARGET 

5 

7 
a 
9 

11 
1 2  

32 
36 
42 
51 

52 

MAP SHEET 

92H/1 

92Hl8 
92H/8 
92Hl8 
92H/1,2, & 8 
92H/ 16 
921116 

92119 
921110 

92118 
921113 

GEOLOGIC REASONING 

EOSEDS UNDER EOVOLS 

EOVOLS ON JUR. INTR & TRIMETS 
EOVOLS ON JUR. INTR & TRIMETS 
EOVOLS ON JUR. INTR & TRIMETS 

EOVOLS ON JUR. INTR & TRIMETS 
EOVOLS ON JUR. INTR & TRIMETS 
TOPO LOW I N  CARBON META 
TOPO LOW TRIMET BETWEEN CR 
EOVOL ON TRIMET & JUR. I N T  
TOPO LOW ON TRIMET 

EOVOLS ON CRET VOLS 

4 x Lgi 

3 x 2mi 

3 x 2mi 
2 x l m i  
5 x 12mi 
7 x 3mi 
6 x 4mi  

3 x 3mi good 
b i g  p o o r - m o d  
4 x 2mi 
5 x 3mi 

1 good 

1 good 
1 p o o r - m o d  

1 

1 



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 

MI0 VOL CAP ON T R I  

MI0 VOL CAP ON T R I  

MI0 VOL CAP ON T R I  

M I 0  VOL CAP ON T R I  

TOPO LOW I N  JUR. INTR & TRIMET 

TOPOLOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 
TOPO LOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 

TOPO LOW I N  JUR. INTR & TRIMET 
TOPO LOW I N  JUR. INTR & TRIMET 

EOVOL ON TRIMET 

TOPO LOW I N  TRIMET 

P r i n c e t o n  - A s h c r o f t  

P h a s e  I T a r g e t s  M.S. 92H-921 

P r i o r i t y  4 
CREW 

EXPOSURE ALLOTTED 
S I Z E  PROBABILITY DAYS ACCESS D I S T  OPERATIONS 

3 x lSni 
5% x J-gni 

2% x 3/4mi 
3 x 1 %  , 

2 x l m i  mod t o  good 1 good 
4 x 2 h i  mod t o  good 2 good 



TARGETS 

37 

40 
44 

45 
46 
47 

54  

55 

57 

P r i o r i t y  4 

MAP SHEET GEOLOGIC REASON I NG S I Z E  

921/8/9 
921/8 

921/7 
921/7,8,9,10 
92118 
92I/  1,8 
921/13 

921/13 
9 2 I / l l  

EOVOL ON JUR. I N T  4 x 2mi 

EOVOL ON JUR. I N T  12 x 2mi  
TOPO LOW ON TRIMET NEXT TO BSMT. HIGH 10 x 2% 

TOPO LOW ON TRIMET NEXT TO BSMT. HIGH 3 x 2% 
TOPO LOW ON TRIMET NEXT TO BSMT. HIGH 6 x 2  
TOPO LOW ON TRIMET NEXT TO BSMT. HIGH 3 x 3  
EOVOL ON CRET VOL 3 x 1  
EOVOL ON PERM CST. 4 x 2  
EOVOL b i g  

EXPOSURE 
PROBABILITY 

mod 

poor 
poor 

mod 
mod 
mod 

CREW 
ALLOTTED 
DAYS 

1 
2 

% 
1 
1 
1 

% 
% 
1 

BASE OF 
ACCESS OPE RAT IONS 

mod 

poor 

good 
good 
good 




















































































































































































































































































