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SUMMARY 

The main showings of the Cariboo coalfield are 28 km south of 

Quesnel, along the banks of the Fraser River and Australian Creek. A 

coal land reserve was established over these showings and the 
surrounding region on 130ecember 1979 under B.C. Order in 
Council 3050. The reserve will remain in effect until 1 January 1982. 

Outcrops are scarce in the area, particularly in parts under- 
lain by the coal-bearing Fraser River Formation of Tertiary age. In 
order to assist in assessing the areas devoid of outcrops, drilling 
results, assessment reports, government geological reports and air- 
borne magnetometer maps were examined. From the air-borne magnetometer 
maps it was evident that a large area around the coal land reserve is 
underlain by sedimentary rocks with a low magnetic response. The study 
area was enlarged to include Ahbau in the north and Hargreaves in the 
south on the basis of these magnetic maps. The coal land reserve and 
part of the enlarged area were examined during a trip to the field 
between 27 March and 1 April 1980. 

Two sets of geologic maps were prepared for this report; one 
set is based on the geology as outlined in earlier reports, whereas the 
second set is based on an interpretation of the air-borne magnetometer 

maps, assessment reports and the field trip. The two sets of maps are 
significantly different, but the area underlain by the coal-bearing 

Fraser River Formation is not appreciably enlarged as a result of the 
new interpretation. 

On the basis of these investigations it is evident that the 
Australian Creek portion of the Cariboo coalfield, which is within the ~- 
coal land reserve, has the best potential for providing sufficient coal 
for supplementary fuel to a 60 MW (gross) hog fuel fired thermal plant. 
A drill hole completed in 1930 penetrated a 24.1 m coal zone, which is 



t he  t h i c k e s t  t h a t  has been encountered, al though an 18.2 m zone was 

penetrated by a  nearby d r i l l  ho le completed i n  1978. Twenty-f ive d r i l l  

holes have been completed i n  t h i s  area. These d r i l l  holes have 

i n d i c a t e d  a  comparat ively smal l  area on bo th  sides o f  t he  Fraser R iver  

t h a t  i s  under la in  by a  coal  zone w i t h  gradat ional  boundaries and 

genera l l y  con ta in ing  between 6.6 m and 9.0 m o f  coal.  Geological  

resources i n  the zone t o  a  depth o f  80 m are approximately 29.5 M t  f o r  

t h e  p o r t i o n  near t he  Fraser R iver  and approximately 74.2 M t  f o r  t he  

area i n c l u d i n g  the  Fraser R iver  and A u s t r a l i a n  Creek po r t i ons .  I f  t he  

coal i s  presumed t o  be i s o l a t e d  i n  t he  main seams the resources t o  a  

depth o f  80 m are est imated a t  approximately 21.0 M t  and 50.0 M t  

r espec t i ve l y .  The coal i s  subbituminous B t o  C i n  rank and i t  i s  

expected t o  have a  heat ing  value o f  approximately 19 400 kJ/kg on a  d ry  

basis .  

It i s  est imated t h a t  on l y  10.2 M t  would be requ i red  t o  supply 

a l l  o f  t he  f u e l  f o r  a  60 MW (gross) thermal p l a n t  a t  Quesnel. 

S u f f i c i e n t  s t r i p p a b l e  coal  may be a v a i l a b l e  t o  prov ide supplementary 

f u e l  f o r  t he  proposed hog f u e l  p l a n t  a t  Quesnel; i n s u f f i c i e n t  informa- 

t i o n  i s  a v a i l a b l e  t o  assess t h e  s t r i p p i n g  r a t i o  and o the r  min ing 

c h a r a c t e r i s t i c s  o f  t he  deposits.  Therefore no in fo rmat ion  i s  a v a i l a b l e  

on min ing costs,  al though the c o s t  per  tonne i s  expected t o  be h igh  

because o f  t he  small scale o f  t he  proposed min ing operat ion. The 30 km 

haul o f  low q u a l i t y  coal from the coal  depos i t  t o  Quesnel would a l so  

add s i g n i f i c a n t l y  t o  t he  cos t  per  tonne, however no est imates o f  cos t  

were made because t h i s  r e p o r t  i s  meant t o  p rov ide  on l y  background 

i n fo rma t i on  on the  deposits.  More i n fo rma t i on  on the min ing charac- 

t e r i s t i c s  and coal  q u a l i t y  would be requ i red  t o  make such a  cos t  

assessment. The c o l l e c t i o n  o f  t h i s  i n fo rma t i on  would r e q u i r e  a  sub- 

s t a n t i a l  d r i l l i n g  program and i t  should no t  be undertaken unless the 

use o f  coal a t  a  Quesnel hog f u e l  p l a n t  i s  considered very ser ious ly .  



SECTION 1.0 - INTRODUCTION 

The Quesnel study area l i e s  i n  the I n t e r i o r  Plateau o f  

B r i t i s h  Columbia, 28 km south o f  Quesnel and 385 km nor theast  o f  

Vancouver. The I n t e r i o r  Plateau i n  t h i s  reg ion  cons is ts  o f  t he  Fraser 

Basin, which i s  made up o f  t he  Fraser R iver  v a l l e y  and the v a l l e y s  o f  

i t s  major t r i b u t a r i e s ,  and the  Fraser Plateau, which comprises the  

adjacent  upland. The bottom o f  t he  Fraser Va l ley  i s  a t  425 m e l e v a t i o n  

a t  t he  south end o f  the map area and a t  515 m i n  the north. The 

Quesnel River  v a l l e y  r i s e s  t o  610 m w i t h i n  t he  map area and j o i n s  t he  

Fraser Va l ley  a t  Quesnel. The r i d g e  extending through Dragon and 

Gran i te  mountains conta ins the  h ighes t  p a r t s  o f  t he  Fraser Plateau 

w i t h i n  t he  study area; the r i dge  r i s e s  t o  1465 m i n  e leva t ion .  

The Quesnel area i s  r e a d i l y  accessib le by plane, t r a i n  o r  

car. There are a i r p o r t s  a t  Wi l l iams Lake and Quesnel which are served 

from Vancouver by P a c i f i c  Western A i r 1  i nes -  and have r e g u l a r l y  scheduled 

f l i g h t s  twelve t imes per  week t o  Wi l l iams Lake and f i v e  t imes pe r  week 

t o  Quesnel. The B.C. Railway has a  serv ice  th ree  t imes per week, both 

n o r t h  and south. Passengers may board o r  disembark a t  numerous com- 

muni t ies along the route.  Highways 97 and 26, together  w i t h  numerous 

t r i b u t a r y  roads, serve most o f  t he  area. Much o f  t he  land  i s  p r i v a t e l y  

he ld  o r  under g raz ing  lease; there fo re  permission i s  requ i red  be fore  

en te r i ng  these lands e i t h e r  by veh i c le  o r  on foo t .  

The purpose o f  i n v e s t i g a t i n g  the coal resources o f  t he  

Cariboo c o a l f i e l d  i s  t o  examine a l t e r n a t e  f u e l s  f o r  a  proposed hog f u e l  

p l a n t  a t  Quesnel should t he  hog f u e l  be i n s u f f i c i e n t  f o r  t he  p l a n t .  

The p rev ious l y  explored p o r t i o n  o f  the Cariboo c o a l f i e l d  i s  35 km south 

o f  Quesnel and some coal i s  known t o  unde r l i e  Quesnel i t s e l f .  Approxi- 
.- 

mately 290 000 t / a  would be requ i red  f o r  a  60 MW (gross) thermal p l a n t  

i f  the p l a n t  was fo rced t o  r e l y  t o t a l l y  on coa l .  



SECTION 2.0 - LAND STATUS 

A coal land reserve was establ ished over p a r t  o f  the Cariboo 

c o a l f i e l d  on beha l f  o f  B.C. Hydro and Power Au tho r i t y  on 14 December 

1979 (Appendix A)  under Order i n  Council 3050. The study area l i e s  i n  

the  Cariboo Min ing D iv i s ion .  Much o f  the  land i n  the area i s  p r i v a t e l y  

owned o r  under graz ing lease which r e s t r i c t s  access t o  outcrops. 

It seemed advisable a t  t h i s  p re l im ina ry  stage t o  mainta in a 

low p r o f i l e ,  so only  areas t h a t  were accessible by p u b l i c  road o r  along 

the  t racks  o f  the  B.C. Railway were examined. Mineral  c l a im  maps and 

r e l a t e d  assessment repor ts  together  w i t h  exp lo ra t i on  repor ts  on expi red 

coal l icences prov ided much o f  the  in fo rmat ion  on the geology and 

geophysics o f  the region. 



SECTION 3.0 - HISTORY 

The coal deposits near Quesnel were f i r s t  described by 

M r .  G.M. Dawson i n  1871 and several years l a t e r  he described add i t i ona l  

deposits 50 t o  65 km northwest o f  ~ u e s n e 1 . l "  M r .  D.B. Bowling 

repor ted on coal showings and associated s t ra t i g raphy  near Quesnel i n  
4 1915.~ I n  1920 M r .  L. Reinecke i n  descr ib ing  mineral deposits between 

L i l l o o e t  and Prince George noted the  c lay ,  diatomaceous ear th  and coal 

o f  the  Quesnel region; he a lso  described the reg iona l  geology. An 

anonymous author described var ious coal showings between A1 exandria 

Fer ry  and 2 km nor th  o f  Quesnel i n  1 9 ~ 4 ; ~  he bel ieved t h a t  the  showings 

l a y  i n  a number o f  small basins. I n  1929 M r .  W.S.  Bacon described the  

geology o f  a number o f  showings along the  Fraser River  near the mouth 

o f  Aus t ra l ian  creek6 and M r .  C.J. de Souza l i s t e d  some analyses and 
8 g a s i f i c a t i o n  data f o r  Cariboo coals.7 I n  1930 both M r .  B.W. Dunn and 

M r .  S.J. Schof ie ld  e t  a l .  repor ted on o i l  p o s s i b i l i t i e s  i n  the 

area. Add i t iona l  geologic i n t e r p r e t a t i o n s  were prov ided by M r .  S.J. 

Schof ieldl l  and l i t h o l o g i c  logs f o r  3 d r i l l  holes near Aus t ra l i an  Creek 

were summarized by M r .  A. ~akes'' i n  1930. I n  1932 M r .  W.E. Cock f ie ld  

described the  general geology o f  the  sedimentary deposits and assessed 

o i l  and gas p o s s i b i l i t i e s  i n  the  Fraser basin.13 M r .  D. Lay produced a 

comprehensive study o f  the  T e r t i a r y  drainage h i s t o r y  i n  1940 and 1941; 

i n  h i s  r e p o r t  he a lso described the  loca t ions  and nature o f  T e r t i a r y  

outcrops. 14'15 I n  1941 two analyses o f  Cariboo coal were repor ted by 

M r .  J. Dickson i n  h i s  summary o f  analyses o f  B.C. coals. I n  1951 a 

hole was d r i l l e d  f o r  o i l  exp lo ra t i on  by the  Kersley O i l  and Gas Company 

L imi ted  t o  a depth o f  3552 f e e t  (1083 m);  two coal seams were noted a t  

110 f e e t  (34 m) and 860 f e e t  (262 m) and the lower seam was analyzed; 17 

no geologic in fo rmat ion  was recorded from a subsequent hole d r i l l e d  i n  

1952 and abandoned a t  648 f e e t  (198 m),18 we l l  above i t s  proposed depth 

o f  3370 f e e t  (1027 m). Three add i t i ona l  holes named Aus t ra l i an  No. 1, 
.. 

Beaver Va l ley  No. 1 and Beaver Va l ley  No. 2 were d r i l l e d  f o r  o i l  on 

l o t  6726, l o t  719 and near Harper 's  camp;19 there i s  no add i t i ona l  



information on these holes because they were drilled before reporting 
to the Petroleum Branch was organized. In 1951 Mr. J.S. Irwin reported 
on the geology of the Soda Creek area.20 A geological survey of the 
Quesnel area was conducted by Messrs. R.H. Laurence and J.C. Sproule in 
1953." The Jig claims, southwest of Quesnel , were examined by Mr. I 
Bain for clay and diatomite in 1958. 22 In 1959 Messrs J.S. Scott and 
D.W. Smellie supervised a fixed wing air-borne magnetometer survey over 
the Quesnel River area. 23 In 1959 through 1960 Dr. H.W. Tipper 
completed bedrock 24,25 and surficia126 geologic mapping of the Quesnel 

and Prince George map areas which included the coal-bearing region 
examined in this current investigation. In 1961 an air-borne magneto- 
meter survey was completed over most of the study area (5 maps)27 for 
the Geological Survey of Canada and the B.C. Department of Mines and 
Petroleum Resources. 

Beginning in 1968 exploration activity in the area increased. 
Numerous assessment reports were completed based on geophysical, geo- 
chemical and geological investigations of mineral properties within the 
southern part of the map area. 28,35,36,37,38,39,40,41,44,45,46 Oil and 

gas exploration was conducted in 1969 and 1970. 29,30,31,32,33,34,42 As 

part of these investigations Mr. K.M. Pie1 examined the palynology of 
Oligocene sediments and presents a good summary of the previous work on 
geology and pal eo-envi ronment. 42 Renewed gas exploration throughout 
much of the Fraser Basin and Nechako Plain began again in 1979. Coal 
exploration and investigation resulted in summaries of dri 1 1  ing 
programs 43,47 and coal geology 43'48 being prepared by Masters Explora- 
tion and the Geological Survey of Canada (21 drill holes and 3 drill 
holes respectively). The drill ing by Masters Exploration was 
restricted primarily to the west bank of the Fraser River near the 
mouth of Australian Creek. Dolmage, Campbell and Associates Ltd. 
summarized the coal geology of the Cariboo coalfield in their investi- 
gation of coal resources of British Columbia. 49 R.M. Hardy and - 
Associates Ltd. examined the potential for sliding at Quesnel in 1978 
for the Ministry of Highways after drilling 14 diamond drill holes and 
10 rotary holes. 50 



SECTION 4.0 - METHODOLOGY 

I n  order  t o  evaluate t he  p o t e n t i a l  o f  the Cariboo c o a l f i e l d  a 

l i t e r a t u r e  search and s i t e  v i s i t  were completed. 

A f i e l d  examination o f  the Cariboo c o a l f i e l d  was conducted 

between 27 March and 1 A p r i l  1980. This  examination consis ted both o f  

i n v e s t i g a t i n g  p rev ious l y  known outcrop l oca t i ons  and coal  showings 

prov ided by M r .  P.S.W. Graham o f  t he  Geological  Survey o f  Canada o r  

descr ibed i n  o ther  repo r t s  and o f  searching f o r  new outcrops. Only 

outcrops near roads o r  accessib le w i thou t  c ross ing  p r i v a t e l y  he ld  land  

were examined and mapped. I n  a d d i t i o n  an apprec ia t ion  o f  t he  topo- 

graphy and i t s  poss ib le  e f f e c t  on min ing was obtained. 

A number o f  impor tant  considerat ions became ev ident  as a 

r e s u l t  o f  t he  s i t e  v i s i t .  Outcrops are scarce, p a r t i c u l a r l y  i n  areas 

under la in  by T e r t i a r y  sedimentary rocks. Outcrops-are found over o n l y  

a few percent  o f  t he  area o f  t he  sedimentary basin. Major creek g u l l y  

wa l l s ,  r i v e r  v a l l e y  wa l l s ,  roadcuts and ra i lway  cu ts  prov ide most o f  

these bedrock exposures. There was apprec iable v a l l e y  i n - f i  11 i n g  by 

sand and gravel  deposi ts  dur ing  the  waning stages o f  g l a c i a t i o n ;  sub- 

sequent ly t he  r i v e r s  and l a rge  creeks c u t  through these deposits and 

even now the  r i v e r s  and creeks are r a r e l y  d i r e c t l y  on bedrock. Most o f  

the Fraser Basin cons is ts  o f  a  f l a t  bench under la in  by these t h i c k  sand 

and gravel  deposits.  The Dragon Mountain Range, which cons is ts  o f  

metasedimentary rocks comprises an upland p la teau w i t h  few outcrops. 

There are o the r  plateaus and rounded mountains which are composed o f  

vo lcan ic  and p l u t o n i c  rocks. These fac to rs  necessi ta te a s t rong 

re l i ance  on geophysics ( i . e .  a i r -borne magnetometer) f o r  mapping the  

bedrock. 

I n  examining the  government a i r -borne magnetic maps27 i t  was 

ev ident  t h a t  a  l a rge  area near the reserve had low magnetic r e l i e f  



characteristic of an area of sedimentary rocks and similar to the 

magnetic response of the upper Hat Creek Valley. Three sedimentary 

rock units, which could provide this magnetic response, were mapped in 

the area by Tipper (1959, 1960). 24,25 These are the Permian or earlier 

Cache Creek Group consisting of chert, argillite, limestone, greenstone 

and minor greywacke and conglomerate, the Upper Triassic and Lower 
Jurassic strata consisting of argillite, greywacke, andesite and basalt 

tuffs, breccias and flows, with minor conglomerate and limestone and 

the equivalent of the Kamloops Group consisting of conglomerate, 

sandstone, greywacke, claystone, shale, lignite, volcanic breccia, tuff 

and basalt. The determination that vast areas around Quesnel are 

underlain by sedimentary rocks and that these rocks could belong to the 

coal-bearing formation, required that the scope of the study be 

enlarged from including only the coal reserve to incorporating a belt 
36 km wide and 108 km long. 

During the visit snow conditions ranged from patchy and a few 

inches deep on the benches of the Fraser and Quesnel rivers, through 

snow that was 30.0~cm deep in major-creek gulleys where shaded, to snow 
that was more than 40.0 cm deep along the ridge of Dragon Mountain. 

The snow only provided a minor hinderance to locating outcrop in the 

Fraser Valley where most of the field investigation was conducted. 

There is coal in the vicinity of Quesnel itself. If an 

economic deposit was found, it would be difficult to mine because 

housing and commercial subdivisions with large lot sizes are widespread 

around the city of Quesnel. The presence of residences limited access 

to some areas during the site visit. 

Drill logs, mineral inventory maps ,51 assessment report 

maps5' and assessment reports were used to provide geologic information 
for interpreting the air-borne magnetometer results. From this 

information a revised geologic map was constructed. 



SECTION 5.0 - GEOLOGY 

5 .1  REGIONAL GEOLOGY 

Although bedrock i s  exposed over on l y  a few percent  o f  t he  

area, g l a c i a l  d r i f t  i s  t h i n  on the  p lateaus and on the sides o f  t he  

steeper h i l l s .  Bedrock age i n  t he  area ranges from Permian t o  Recent 

(Table 5-1). 

The Cache Creek Group comprises the  o l d e s t  rock  u n i t  t h a t  

outcrops i n  the area (Fig. 5 -1  a,b). Much o f  t he  Dragon Mountain r i d g e  

as we l l  as the areas around McLeese and Bouchie lakes are under la in  by 

rocks o f  the Cache Creek Group. The u n i t  cons is ts  o f  a r g i l l i t e ,  s l a t e ,  

greenstone, gua r t z i t e ,  t u f f  and shale. An exposure o f  t h i s  u n i t  was 

examined along t h e  road between Dragon Lake and Hydrau l i c  Lake, which 

fo l l ows  the ~ u e s n e l  R iver  va l l ey .  Near Dragon Lake the bedrock 

consis ted o f  several  rock  types. The f i ne-grained c h l o r i  t i c  sandstone 

t rends 128' and d i p  63' southwest. G h l o r i t i z e d  micaceous q u a r t z i t e  i s  

wh i te  w i t h  dark green blebs; c l a s t s  are angular and approximately 

2.5 mm i n  diameter; t he  f o l i a t i o n  i s  moderately w e l l  developed. White 

f ine-gra ined t u f f ,  which weathers ye l l ow  brown t o  dark brown and 

contains vo ids p a r t i a l l y  f i l l e d  w i t h  quar tz ,  i s  exposed a t  t he  same 

loca t ion .  A dark grey sandstone w i t h  grey, whi te ,  b lack  and l i g h t  

brown we l l  rounded c l a s t s ,  approximately 0.5 mm i n  diameter, w i t h  

moderate s p h e r i c i t y ,  was found i n  t he  same outcrop area; t he  rock  i s  

composed o f  approximately 50 percent  c l a s t s  w i t h  calcium carbonate 

cement and it i s  c u t  by a few c a l c i t e  ve in le t s .  A w e l l  bedded, dark 

grey, calcareous shale, w i t h  a few f l e c k s  o f  p y r i t e ,  i s  associated w i t h  

t h i s  rock  u n i t .  Near the south end o f  t he  outcrop area the re  i s  

interbedded dark grey s l a t e  and whi te and grey, mo t t l ed  sandstone. The 

beds are o f  v a r i a b l e  th ickness w i t h  w e l l  developed s l a t y  cleavage a t  

approximately 70' t o  t he  bedding. Minor open f o l d s  are common and 

plunge 116' a t  21'; t he  a x i a l  plane s t r i k e s  084' and d ips  43' south- 

east. Crenulat ions a t  the same outcrop t rend  138' a t  29'. There are a 



TABLE 5 -1  

TABLE OF FORMATIONS 

CENOZOIC 
Quaternary 

Ple is tocene and Recent 

T i l l ,  gravel ,  sand, c l ay ,  and s i l t  

T e r t i a r y  
Miocene and (?) Pl iocene o r  Ple is tocene 

Basal t ,  andesite,  r e l a t e d  t u f f  and brecc ia ;  minor conglom- 
era te ,  greywacke, shale and d ia tom i te  

Middle-Upper Miocene 

Upper Fraser River  Formation conglomerate, sandstone, s i l t -  
stone, c laystone; minor c lay ,  coa l ,  d ia tomi te  and t u f f  

Lower 01 i gocene 

Lower Fraser River  Formation c laystone w i t h  l esse r  sandstone, 
conglomerate and coal 

Eocene 

Basa l t ,  andesite,  r e l a t e d  t u f f  and brecc ia ;  minor conglom- 
era te ,  sandstone, and shale 

MESOZOIC 
Lower Jurass ic  and (?)  Later  

Granodior i te ,  quar tz  d i o r i t e ,  d i o r i  te ,  b i o t i t e  g r a n i t e ,  
quar tz  monzoni t e ,  monzoni t e ,  g r a n i t e  and m i  nor gabbro 

Upper T r i a s s i c  (?) and Lower Jurass ic  (? )  

Arg i  11 i t e ,  greywacke, green, grey, b lack ,  pu rp le  andesi t e  and 
b a s a l t  and r e l a t e d  t u f f s  and brecc ias;  minor conglomerate and 
1 imestone 

PALAEOZOIC 
Permian and (?) E a r l i e r  

Cache Creek Group b lack  t o  dark grey r i bbon  che r t ,  b lack  
a r g i l l  i t e  green t o  b lack  bas ic  vo lcan ic  rocks, grey 1 ime- 
stone; minor a r g i l l i t e  and che r t ;  mainly grey l imestone, 
greywacke 
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few small v e i n l e t s  o f  quar tz  as much as 1.0 mm wide. An area o f  

angular f l o a t  cons i s t i ng  o f  o l i v e  green phyl  l i t e  w i t h  abundant c h l o r i t e  

and epidote, together  w i t h  grey, massive q u a r t z i t e ,  was found adjacent  

t o  t he  Hydraul ic  Lake road, southeast o f  Dragon Mountain. Another out-  

crop o f  w e l l  bedded, green t u f f  was found i n  a small r ock  quarry  west 

o f  Dragon Mountain; t he  bedding s t r i k e s  017' and d ips  11' southeast. 

Upper T r i a s s i c  ( ? )  and Lower Jurass ic  (? )  marine, sedimentary 

and vo lcan ic  rocks comprise a discont inuous northwest t r end ing  be1 t and 

numerous i s o l a t e d  pods i n  t he  nor thern  p a r t  o f  t he  map area. 2 4 , E  

Towards the  south t h i s  u n i t  p r o j e c t s  under p a r t  o f  t he  unmapped region. 

The sequence cons is ts  o f  a r g i l l i t e  and greywacke, p lus  andesite and 

b a s a l t  f lows,  t u f f s  and brecc ias,  minor conglomerate and 1 imestone. 

The a t t i t u d e  o f  bedding i n  t h i s  u n i t  i s  v a r i a b l e  (Fig. 5 -1  a,b). 

The o lde r  u n i t s  are i n t ruded  by g ranod io r i t e ,  quar tz  d i o r i t e ,  

d i o r i t e ,  b i o t i t e  g ran i t e ,  quar tz  monzonite, monzonite, g r a n i t e  and 

r a r e l y  gabbro p lutons.  24,25 These i n t r u s i o n s  crop o u t  northwest o f  

Bouchie Lake, along the Cottonwood River,  along Ahbau Creek, on Gran i te  

Mountain and east  o f  McLeese Lake; they undoubtedly unde r l i e  some o f  

the d r i f t  and f l u v i a l  deposits as we l l  as some o f  t he  p rev ious l y  

unmapped p o r t i o n s  o f  t he  study area. The g r a n i t i c  rocks are commonly 

coarse-grained and deeply weathered; some are f o l i a t e d .  

The base o f  t he  Cenozoic i s  composed main ly  o f  Middle Escene 

basa l t  and andesi te  comtemporaneous w i t h  t he  vo lcan ic  rocks o f  the 

Kamloops Group t o  t he  south. The vo lcan ic  rocks are exposed i n  a n o r t h  

northwest t r end ing  b e l t  near t he  Fraser River.  Three rad iomet r ic  dates 

have i nd i ca ted  an age o f  42 m i l l i o n  years f o r  t he  lavas. 42 Th is  u n i t  

i s  be l ieved t o  be a v a l l e y  f i l l  sequence15 more than 600 m t h i c k .  48 

Some o f  t he  f lows d i p  a t  h igh  angles. Two samples were c o l l e c t e d  from 

t h i s  u n i t .  The f i r s t  sample was c o l l e c t e d  west o f  t he  Fraser R iver  and 

no r th  o f  Narcos l i  Creek and cons is ts  o f  green-brown andesi te  w i t h  

chalcedony amygdules surrounded by a c h l o r i t i c  r i m .  The second sample 
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is from the banks of Narcosli Creek and consists of black, vesicular 

basalt with ellipsoidal vesicles that are lined with light green 

chlorite. 

The lower Fraser River Formation is of early Oligocene age 
and consists of more than 360 m of ~ l a ~ s t o n e ~ ~  with lesser quantities 

of sandstone, conglomerate, coal and ironstone. The sequence is 

commonly thin-bedded and gently folded with dips usually between 20' 

and 30'. The sandstones are light green, fine to medium grained. 

Clasts are rarely as much as 2.0 mm in diameter. The sandstones 

contain a moderate to high percentage of clay and sorting is moderate 

to good. The lower part of the coal-bearing sequence was examined on 
Australian Creek, where an exposure approximately 0.8 m thick consists 

of black, friable, dull, thin-bedded coal (Fig. 5-2). There are 

numerous other thin exposures of dirty coal along Australian Creek and 

along the tracks of the B.C. Railway. The latter exposures are in the 

upper part of the lower Fraser River Formation and they are associated 

with poorly consolidated sandstone and claystone (Fig. 5-3). Coal is 

also evident from a zone of baked claystone on the south bank of the 
Quesnel River at its junction with the Fraser River (Fig. 5-4). The 

lower Fraser River Formation crops out south of Quesnel and underlies 

some of the fluvial and drift deposits adjacent to the Fraser River and 

as far south as McLeese Lake. 

The upper Fraser River Formation is of Middle to Late Miocene 

age and it is exposed north and east of Australian Creek as far north 

as Dragon Mountain and also north of Quesnel. This member consists of 

more than 200 m of massive conglomerate and sandstone (Fig. 5-5) which 

grades upward into siltstone, claystone and minor clay, coal and 

diatomite. The beds are poorly indurated and the associated coal seams 
are thin, dirty and discontinuous. 

Olivine plateau basalt and andesite, which are of Early 
Pliocene to Late Miocene age, are exposed near Bouchie Lake and on both 



Fig. 5-2 - Coal outcrop along Australian Creek 

- 
Fig. 5-3 - Dirty, oxidized coal outcrop along the B.C. 

Railway tracks south of Quesnel 



Fig. 5-4 - Red c lay  i n  a burned zone i n  the lower Fraser 
River Formation, south side o f  the Ouesnpl River 

Fig. 5-5 - Sandstone o f  the  upper Fraser River  Formation on 
the east  bank o f  the Fraser River north o f  Quesnel 
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s ides o f  the Fraser River  south o f  Kersley. The sequence conta ins 

b recc ia  and t u f f  as w e l l  as f lows and i t  could be as much as 300 m 

th ick .25  The p la teau -bu i l d i ng  f l o w  rocks are r e l a t i v e l y  undeformed and 

l i e  unconformably on the  Fraser River  Formation. 

The area was covered by g l a c i e r s  r e s u l t i n g  i n  the depos i t ion  

o f  P le is tocene t o  Recent t i l l ,  gravel ,  sand, c l ay  and s i l t .  Along the 

Fraser River  there  are as many as th ree  t i l l sheets and deposi ts  are 

l o c a l l y  as much as 215 m t h i c k ,  al though they are commonly on l y  8 m t o  

15 m t h i c k .  

5.2 SURFICIAL GEOLOGY 

I n  the Quesnel area g l a c i a l  movement was i n  a  n o r t h e r l y  

d i r e c t i o n .  South and east  o f  Quesnel movement was n o r t h  wes ter ly  

changing t o  no r theas te r l y  n o r t h  o f  Quesnel. South and west o f  Quesnel 

movement was no r theas te r l y  changing t o  due n o r t h  near Quesnel. 

Most o f  t he  upland areas are covered w i t h  a  t h i n  veneer o f  

t i l l. Lacustr ine sediments are extensive i n  t he  upper p a r t s  o f  t he  

Fraser Va l ley  n o r t h  o f  ~ a r ~ u e r i t e . ' ~  These deposi ts  were c u t  t o  form 

te r races  along t h e  Fraser,  Quesnel and Cottonwood r i v e r s  and along some 

major creeks. The remaining p a r t s  o f  t he  Fraser and Quesnel v a l l e y s  

conta in  f l u v i a l  sediments. 

5.3 AIR-BORNE MAGNETOMETER SURVEY 

(a) Magnetic Theory 

The two kinds o f  magnetism t h a t  con t r i bu te  t o  t he  t o t a l  

f i e l d  magnetic i n t e n s i t y  are termed remanent magnetism and induced 

magnetism. Remanent magnetism r e s u l t s  from the tendency o f  some 

rocks t o  form natura l  magnets w i t h  a  f i e l d  o r i e n t a t i o n  r e l a t e d  t o  

the e a r t h ' s  magnetic f i e l d  a t  t he  t ime the  rock  cooled below the 

Curie p o i n t  (585'C f o r  magnet i te).  L ike  the remanent magnetic 
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f i e l d ,  the  s t rength  o f  the induced magnetic f i e l d  i s  r e l a t e d  t o  

the amount o f  magnetic minerals,  p a r t i c u l a r l y  magnetite, i n  the 

rock. However, the  induced magnetic f i e l d  i s  produced i n  

suscept ib le substances (eg. magnetite) by i nduc t i on  from the 

e a r t h ' s  present magnetic f i e l d .  For s i m p l i c i t y  o f  i n t e r p r e t a t i o n  

induced magnetism i s  assumed t o  be the  t o t a l  source o f  the  

magnetic e f f e c t s .  Under most circumstances t h i s  assumption 

c lose l y  approximates the e x i s t i n g  s i t u a t i o n .  

The f l u x  l i n e s  o f  the e a r t h ' s  magnetic f i e l d  a t  Quesnel 

are i n c l i n e d  a t  approximately 75' and are a t  a d e c l i n a t i o n  o f  

about 25' east. These f l u x  l i n e s  are r e l a t e d  t o  the o r i e n t a t i o n  

o f  the  induced magnetic f i e l d .  

The response o f  the  magnetometer var ies w i t h  the  inverse  

square o r  cube o f  the  d is tance from the  source depending on the 

slope and o r i e n t a t i o n  o f  the source ( rock u n i t )  r e l a t i v e  t o  the  

e a r t h ' s  magnetic f i e l d .  Each magnetic source i s  i n  f a c t  a d ipo le ,  - 
al though a monopole response may be g iven by a geologic source 

depending on the  o r i e n t a t i o n  o f  the  e a r t h ' s  magnetic f i e l d  and the  

o r i e n t a t i o n  o f  the source re1 a t i v e  t o  t h a t  f i e l d .  Unfor tunate ly  

responses are o f ten  due t o  a number o f  sources; t he re fo re  there 

may be several geologic i n t e r p r e t a t i o n s  f o r  any geophysical 

per tu rba t ion .  

Maf ic  igneous o r  metamorphic rocks usua l l y  conta in  more 

magnetite and there fore  they have a more pronounced magnetic 

response than f e l s i c  rocks. Sedimentary rocks usua l l y  g i ve  a 

response which i s  s t i l l  lower. The magnetic r e l i e f  together  w i t h  

the  anomaly s ignature may enable an i n v e s t i g a t o r  t o  fo recas t  the  

rock type and o r i e n t a t i o n  o f  the  s t ra ta .  
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(b) Quesnel Survey 

The a i r -borne magnetometer survey by the Geological 
Survey o f  Canada and the B.C.  Department o f  Mines and Petroleum 
Resources (now Energy, Mines and Petroleum Resources) prov ided 
considerable in fo rmat ion  f o r  assessing the  nature o f  the  under- 
l y i n g  bedrock. A rev ised geological  map was constructed which was 
based on t h i s  survey and i t  i s  described i n  Sect ion 5.4. The 
survey was f lown a t  a  mean t e r r a i n  clearance o f  1000 f e e t  (305 m) 
along f l i g h t  l i n e s  approximately one h a l f  m i l e  (0.8 km) apart .  

The low magnetic r e l i e f  and low topographic r e l i e f  over 
much o f  the  map area i s  c h a r a c t e r i s t i c  o f  areas under la in  by 
sedimentary rocks which tend t o  have appreciably  lower magnetic 
s u s c e p t i b i l i t i e s  and there fore  magnetic i n t e n s i t i e s  than most 
vo lcanic o r  p l u t o n i c  rocks. The study area was enlarged from the  
area o f  the  coal reserve t o  inc lude the  area i l l u s t r a t e d  i n  
Fig. 5-6 a,b because o f  t h i s  widespread area o f  low magnetic 
re1 i e f .  

A number o f  geophysical features are ev ident  from the  

a i r -borne magnetic map (Fig. 5-6 a,b). Two la rge  p lutons are 
s i t u a t e d  i n  the map area; one i s  near Greening, i n  the  nor theast  
corner o f  the  map area, and the other  i s  a t  Gran i te  Mountain. The 
l a t t e r  p l u t o n  appears t o  be l a rge r ,  cons i s t i ng  o f  more f e l s i c  
mater ia l  and may be i n  p a r t  s i l l  l i k e .  Both p lutons appear t o  be 

l a rge r  than i nd i ca ted  by surface outcrops. A northwest t rend ing  
b e l t  o f  a l t e r n a t i n g  magnetic r idges and troughs extends along the  

eastern margin o f  the  map area. These b e l t s  cons i s t  o f  vo lcanic 
horizons w i t h  the western p a r t  d ipp ing  wester ly .  The magnetics o f  
the  cen t ra l  p a r t  o f  t h i s  vo lcanic sequence i s  very complex and 
t h i s  complexity may r e s u l t  from a  much lower d i p  angle t o  these -- 

s t ra ta .  Two s i m i l a r ,  discont inuous b e l t s  extend along the  eastern 

s ide  o f  the  study area. These b e l t s  are associated w i t h  both 
steeply d ipp ing  Eocene and f l a t  l y i n g  Miocene volcanic sequences 
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which together  produce a very complex magnetic response. Despite 

t h i s  complexity the  f l a t  l y i n g  nature o f  the  Miocene volcanic i s  

ev ident  from the  magnetic s ignature and o v e r a l l  low r e l i e f  between 

Maca l is te r  and Cuisson Lake. Most o f  the broad areas o f  low 

r e l i e f  a re  under l a i n  by Ea r l y  Cambrian o r  l a t e r ,  Pennsylvanian 

(?) and Permian, Late T r i a s s i c  and Ear l y  Jurassic  ( 1 ,  Ear ly  

Oligocene o r  Middle t o  Late Miocene sedimentary rocks. The d i s -  

t i n c t i o n  between these u n i t s  i s  based on observat ions a t  a few 

outcrops. The a i r -borne magnetometer maps have- been used t o  

ex t rapo la te  t o  covered areas. The l oca t i ons  o f  narrow b e l t s  o f  

Oligocene and Miocene sedimentary members o f  the  Fraser River  

Formation have been taken from e a r l i e r  pub l i ca t i ons ;  however, some 

o f  those l y i n g  i n  major r i v e r  va l l eys  may be unconsolidated, 

Recent, g l a c i o f l u v i a l  o r  f l u v i a l  mater ia l .  The Miocene 

u n l i t h i f i e d  sediments are p a r t i c u l a r l y  d i f f i c u l t  t o  d i s t i n g u i s h  

from Recent sediments. West o f  the Fraser River  and no r th  o f  the 

Cottonwood River  the  Fraser River  Formation i s  t h i n  and the  

under ly ing  volcanic rocks are ev ident  from the h igh  magnetic 

re1 i e f .  

A number o f  f a u l t s  have been i d e n t i f i e d  on the  basis  o f  

the a i r -borne magentometer survey. These f a u l t s  t rend  p r i n c i p a l l y  

nor thwester ly  and some o f  them o f f s e t  u n i t s  as recent  as Miocene 

i n  age. These f a u l t s  are p r i n c i p a l l y  normal f a u l t s  w i t h  some 

poss ib ly  having a s t r i k e - s l i p  component. 

5.4 REVISED REGIONAL GEOLOGY 

Much o f  the  bedrock geology o f  the study area remained 

unmapped a f t e r  the  i n v e s t i g a t i o n  by Tipper (1959, 1960) 24925  because o f  

the  l ack  o f  outcrops. The a i r -borne magnetic maps, assessment repor ts ,  - 
recent  geological  mapping and s i t e  v i s i t  were used t o  r e i n t e r p r e t  the  

nature o f  the  under ly ing  bedrock (Fig. 5-7 a,b) w i t h i n  the  study area. 



5 .4  REVISED REGIONAL GEOLOGY - (Cont 'd) 

The Cache Creek Group o f  Permian and poss ib l y  e a r l i e r  age, 

comprise the o l d e s t  rocks i n  the map area. Th is  u n i t  i s  i n  a  northwest 

t r end ing  b e l t  and the  s t r a t a  have a  v a r i a b l e  s t r i k e ,  which i s  commonly 

nor thwester ly ,  and a  v a r i a b l e  dip.  

The next o l d e s t  rocks l i e  i n  t he  nor theast  corner  o f  t he  map 

area and comprise an Upper T r i a s s i c  (?) and Lower Jurass ic  (?) 

sequence. The s t r i k e  o f  t he  rocks i s  v a r i a b l e  and the d i p  ranges from 

moderate t o  steep. 

Lower Jurass ic  and poss ib l y  l a t e r  i n t r u s i o n s  outcrop near 

Gran i te  Mountain and near Greening. The Gran i te  Mountain s tock may be 

p a r t l y  s i l l  l i k e ,  in t rudes  the  Cache Creek Group and conta ins several  

copper showings. The stock near Greening plunges v e r t i c a l l y .  

Eocene vo lcan ic  rocks equ iva len t  t o  t he  Kamloops Group l i e  

unconformably over t he  o lde r  rocks and comprise two b e l t s  along the  

Fraser and Quesnel r i v e r s  as w e l l  as o ther  i s o l a t e d  areas. The eastern 

b e l t  i s  i n  f a u l t e d  contac t  w i t h  t he  Cache Creek Group. The th ickness 

has been est imated by Lay (1941)15 a t  more than 600 f e e t  (180 m). The 

vo lcan ic  rocks are mainly f lows o f  andesite,  b a s a l t  and quar tz  l a t i t e  

w i t h  so& beds o f  t u f f ,  pumice and sandstone. 

The vo lcan ic  sequence i s  o v e r l a i n  unconforrnably by Lower 

Oligocene sedimentary rocks t h a t  are a long the Fraser R iver  south o f  

Quesnel and poss ib l y  inc ludes some i s o l a t e d  outcrops south o f  Cast le  

Rock. These l a t t e r  areas were no t  v i s i t e d  i n  p repar ing  t h i s  r e p o r t  and 

may be exposures o f  g l a c i o f l u v i a l  sediments. Dips are less  than 35' 

and commonly l ess  than 20'. An a n t i c l i n a l  s t r u c t u r e  i s  ev ident  along 

Aus t ra l i an  Creek; t he  s t r u c t u r e  poss ib l y  plunges southwester ly a t  a  low 

angle. A t  Dodd's Ranch, on the  west s ide  o f  the Fraser River  and near - 
the  mouth o f  Aus t ra l i an  Creek the  dominant s t r u c t u r e  i s  a  southwest 

p lung ing  syncl ine.  
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The Middle t o  Upper Miocene sedimentary rocks o v e r l i e  t h e  

e a r l i e s t  Olgiocene s t r a t a  and appear t o  extend beyond the  conf ines o f  

the bas in  mapped e a r l i e r .  This u n i t  comprises the subcrop eas t  o f  the  

Fraser River and no r th  o f  Aus t ra l i an  Creek and no r th  o f  Quesnel. The 

beds commonly d i p  more gen t l y  than the  under ly ing  Oligocene s t r a t a .  

These sedimentary u n i t s  are o v e r l a i n  by gen t l y  d ipping,  

p lateau- type,  vo lcan ic  rocks. These volcanic rocks l i e  i n  two discon- 

t inuous b e l t s  on e i t h e r  s ide o f  the  Fraser River  and south o f  the  

j u n c t i o n  o f  the  Quesnel River  and Beaver Creek. 

5.5 COAL GEOLOGY 

The p r i n c i p a l  coal-bearing member i n  the  Cariboo coal f i e l d  i s  

the  lower Fraser River  Formation o f  Lower Oligocene age. This  member 

i s  more than 360 m t h i c k  and cons is ts  o f  c laystone w i t h  l esse r  amounts 

o f  sandstone, conglomerate, coal and diatomite.48 The p r i n c i p a l  coal 

seams are contained - i n  t h e .  lower p a r t * o f  themernber~and. they :have.been. -, 

noted i n  d r i l l  holes, outcrops o r  underground workings on Aus t ra l i an  

Creek, Doyl es Ranch, Quesnel , Howard's Ranch and Alexandria Ferry. 

The i n i t i a l  d r i l l i n g  i n  the  area was conducted'on Aus t ra l i an  

Creek and consis ted o f  three d r i l l  holes between the  Fraser River  and 

the  upper reaches o f  the  creek (Table 5-2 and Fig. 5-7 a,b). The 

maximum thickness o f  a coal zone was 24.1 m, encountered i n  DDH 30-3 

(Appendix 0). 

A more d e t a i l e d  desc r ip t i on  o f  the s t a t i g r a p h i c  column f o r  

t h i s  area was g iven by Graham ( 1 9 7 8 ) ~ ~  and i t  i s  summarized i n  

Fig. 5-8. The p r i n c i p a l  coaly  i n t e r v a l  i s  approximately 18.7 m i n  

apparent thickness; the t r u e  thickness i s  16.5 m. This  zone i s  
.- 

approximately 52 percent coal.  A second coal zone i s  70 m lower i n  the  

sec t i on  and i t  i s  4.0 m t h i c k .  The i n t e r v a l  between the  coal zones 



TABLE 5-2 

RESULTS OF DRILLING IN  THE CAR1800 COALFIELD 

Apparent Apparent Thickness 
C o l l a r  E leva t ion  Hole Depth Depth t o  Coal Thickness o f  Coal o f  Pa r t i ngs  Ra t io  o f  Coal 

D r i l l  Hole No. / ( i n  I) I ( i n  in) 1 ( i n  in) ( i n  in) t o  Waste i n  Zone , 

N.O.' 

N.O. 

N. D. 

454 

451 

482 

479 

485 

506 

469 

451 

472 

479 

442 

500 

472 

454 

463 

448 

N.D. 

N.D. 

8.6 

3.1/28.9/2.7 

0 . 1  

4.5/45.2/3.8 

2.7/15. U 0 . 4  

N.O. 

N.D. 

1.53 

3.39/1.10 

27.50 

16.37/0.28 

1.79A.46 



TABLE 5-2 - (Cont'd) 

72.19 524 32.0 11.0 0.2/14.2/0.3 0/14.2/2.9 O/O. 12 

72-20 530 77.7 26.5 1.5/8.5/2.7 2.2/8.5/9.3 O.67/O. 29 

72-21 442 47.2 

78-4-1 N.D. 215.8 60.5 9.4/77. W4.0 8.8/77.5/3.4 1.05/1.18 

78-4-2 N.O. 160.0 

78-4-3 N.O. 230.7 32.5 2.6/20.4/2.3 10.5/20.4/21.2 0.25/0.11 

78-RMH-1 474 23.5 8.5 3.1 2.8 1.10 

D r i l l  Hole No. 

N.D. i s  an abbrev iat ion f o r  no t  determined. 

2 Considerable c l a y  i s  inc luded i n  the i n t e r v a l .  Where three numbers are g iven under thickness, the thicknesses o f  coal  o r  pa r t i ngs  i n  
the zones are noted together w i t h  the thickness o f  the in te rven ing  waste. 

C o l l a r  E leva t ion  
( i n  m) 

The i n t e r v a l  contains several t h i n  seams each less than 0.6 m th i ck .  

' A dash ( - )  ind icates t h a t  no coal was found. 

Hole Depth 
( i n  m) 

Although there was no coal ,  a burn zone poss ib l y  0.6 m t h i c k  was encountered immediately under the s u r f i c i a l  deposits and a t  a depth 
o f  1.34 m. 

Depth t o  Coal 
( i n  m) 

Apparent 
Thickness o f  Coal 

( i n  m) 

Apparent Thickness 
o f  Par t ings 

( i n  m) 
Ra t io  o f  coal 

t o  waste i n  zone 



D e s c r i p t i o n  

Laminated ccal and sil-;tzne 
Siltstone 

Silty sandssane, scattered csal larcina:isns 
C-nglonerate 
Sandstone 

Shale, thin coal sezms, -arbcnaceo;s layers. 
Silty Jhal? 
Xainly xal, some coaly shale 

icaly shale, 2arbonaceous shalr, c-al 

Intorbedded coal, coaly shale, :arb?na~e3~,s shale. 

Coa?] shale, ccal , zarbcnaceo~is sha l c  

Shale, few thin coal sems 
Coal 
Coaly shalo, -arbonaceous in pax 
Coai Shale, few coal stringers . . Zlayoy sl-:;:me and sands-xo 
Shale, partly carbonaceous and oaly 
Siltstone 
Carbocaceous shale, coal shale 
Coal 
Carbc~aceous shale, xal, shalr 

. - .  -. - Interbedded siitstone and shale 

Siltstone, shaloy in part 
-. " .  . 

ands~one 
:;a>; shale, interbedded csal 

Saandstone congchera:r 

Carbonaceo.;~ aha12 
. - Silrs~sne 

Carbcnaceocs sea-o 

Silty shalo 

In~orbedded zsal, shale and zsaly ahslf 

Siltstone, carbcnaceo~s :n pa": 
Silty sandstone 

Si;zy shale, carbcnacec.:,~ in par: 

.-. 1- - 1  Siltstone, minor sends:one 

FIGURE 5-8 P a r t i a l  S t r a t i g r a p h i c  
Column Through t h e  Coal-Bear ing 

I n t e r v a l  Lower E r a s e r  R i v e r  Formation 
a t  A u s t r a l i a n  Creek (Apparent Thickness)  



5.5 COAL GEOLOGY - (Cont 'd)  

cons is ts  p r i n c i p a l l y  o f  carbonaceous shale and s i  1  ts tone.  The s t r a t a  

below the  lower seam con ta in  apprec iab ly  more coarse c l a s t i c  rocks.  

A u s t r a l i a n  Creek was exp lo red  some t ime  ago w i t h  a d i t s ,  

i n c l i n e s  and sur face  mapping. Coal analyses a re  summarized i n  
Table 5-3 and i n d i c a t e  t h a t  t he  coal  rank i s  subbituminous B t o  C. 

Dri 11 i ng i n  1971/72 by Masters Exp lo ra t i on  was concentrated 
near the  mouth o f  A u s t r a l i a n  Creek. Only ho les DDH' s  71-1, 71-2, 71-3, 

71-4, 71-5, 72-7 and 72-8 encountered s i g n i f i c a n t  coa l  (Table 5-2). 
The apparent th icknesses a re  13.2 m, 10.6 m, 3.4 m, 7 . 1  m, 4.8 m, 9 .2  m 

and 5.8 m r e s p e c t i v e l y  f o r  t h e  main coal  zone i n  these d r i l l  ho les.  
The r a t i o  o f  t h e  coal  seams t o  t o t a l  p a r t i n g s  a re  1.53, 3.39, 27.50, 
16.37, 1.79, 3.11 and 5.95 t o  1 .0  r e s p e c t i v e l y  f o r  t h e  d r i l l  ho les.  
These r a t i o s  compare f avo rab l y  t o  t h e  1.05 t o  1.0 r a t i o  determined f o r  
t h e  main coa l  zone i n  DOH-78-Q-1; however t he  qua1 i t y  o f  t h e  l ogs  f o r  

t h e  1971/72 ho les and t h e  l a c k  o f  d e t a i l e d  coal  analyses f o r  t h e  ho les 

makes a f u r t h e r  assessment imposs ib le .  

Outcrops o f  coa l  have been repo r ted  n o r t h  o f  Diamond I s l a n d  

(on t h e  eas t  bank o f  t h e  Fraser  R iver ) ,  where two d r i l l  ho les 

apparen t l y  f a i l e d  t o  pene t ra te  t he  s u r f i c i a l  depos i ts ;  a d d i t i o n a l  
outcrops o f  coa l  were repo r ted  south o f  Menzinger Creek on t h e  eas t  

bank o f  t h e  Fraser  R iver ,  near t he  mouth o f  Dog P r a i r i e  Creek, a long 

t he  r a i l w a y  t r a c k s  south o f  Quesnel and i n  t h e  c i t y  o f  Quesnel. I n  

a d d i t i o n  t h i n  zones o f  coa l  2.6 m and 2.3 m t h i c k ,  con ta in i ng  numerous 

p a r t i n g s ,  were repo r ted  on DDH-78-Q-3 a t  Quesnel (Table 5-2 and 

F ig .  5-7a). A burned zone c o n s i s t i n g  o f  baked c lays tone  forms a r e d  
and orange b l u f f  a t  t he  mouth o f  t h e  Quesnel R i ve r  and DDH-72-6 pene- 

t r a t e d  0.6 m o f  s i m i l a r  baked c lays tone  immediately below the  s u r f i c i a l  
depos i ts  near t he  mouth o f  A u s t r a l i a n  Creek. These burned zones i n d t -  

ca te  t h e  presence of near sur face  coal  i n  a d d i t i o n  t o  t h a t  p r e v i o u s l y  

1  ocated. 



TABLE 5-3 

COAL SEU( MTA. QUESML, 8. C. 

39.7 13.7 
38. 5 la. 2 
36.8 21.0 

8C 
M R .  1924 

Location 

b y  lea outcrop m i n i u  2.4 
Ranch 

CoalThicknsss 
(a) 

SQurca 
of Oau 

0.6 -16 Cm. OeDL 
Mims T.cn. 
Sun. Rapt. 
AMlysas, w 

7 rat%+ 3.2 to 13.2 
6 1 dd net coal 
hole 

I n t a n a l  
Betwsn 

Seas 
(m) 

Iwn.  1972 
Lakas. 1930 

FixedCubon 
( X )  

Auatrallan C m k  adi t  1. U 

Maistun 
(X) 

dd holes 2.3 
2.3 
2.4 ta 3.7 

ddh 3 4.2 to 21.9 

V o l u l l a t t e r  
(%) 

k r  Australian outcrop(?) 
Cmek 

A m  
( X )  

Oickson. W l  

H.V. 
(W/kp) 

Sulphur 
( X )  

1.5 26098 B.C. Min h r g y  
Mines Pet. Res. 
0. F. 

Rahrenca 

h r d '  s outcrop 1.3 
Ranch 

Oickson. W1 

BC 
M R .  1924 

L C .  oapt. 
Highways 
Unpublished 
Rapt., 1958 

U d  C l i f f  IS auqar 1B net 
holas or 30 gross 

8.C. Dapt. 
Highways 
Unpubl f shed 
Rapt., 1978 

' Andyais on m 'as Rueived* baais 

* 0~ ash fm analysis ca l cu laW u f n q  the Paw Fomuja 

I ru l ys f s  on a '0y" basis 

' k a l y s i s  avaragad f ra  8 t up les  



5.5 COAL GEOLOGY - (Cont 'd) 

Substant ia l  coal q u a l i t y  in fo rmat ion  i s  ava i lab le ;  however 

t h i s  in fo rmat ion  was taken on various a n a l y t i c a l  bases, w i t h  unknown 

sampling techniques and unknown s ta tes  o f  ox ida t ion .  The in fo rmat ion  

i s  summarized i n  Table 5-3, b u t  i t i s  no t  r e l i a b l e .  The samples appear 

t o  have a  h igh  inherent  ash and the coal i s  probably comparable t o  Hat 

Creek both i n  rank and q u a l i t y .  



SECTION 6.0 - DISCUSSION 

I n  examining the p o t e n t i a l  f o r  coal from the  Cariboo coal -  

f i e l d  the study area was i n i t i a l l y  broadened s i g n i f i c a n t l y  from the  

coal reserve a t  Aus t ra l i an  Creek t o  inc lude an area bounded by 

Hargreaves on the  south, Ahbau on the nor th,  Cast le Rock on the west 

and F i f t e e n  M i l e  Lake on the  east. The l a r g e r  scope was necessary 

based on a p re l im ina ry  examination o f  government a i r -borne magnetometer 

and topographic maps. 

These maps i l l u s t r a t e d  t h a t  magnetic p rope r t i es  s i m i l a r  t o  

those o f  the  Hat Creek Va l ley  extended over much o f  the rev ised study 

area. Subsequent i n v e s t i g a t i o n  comparing f i e l d  observat ion w i t h  the  

magnetometer maps i nd i ca ted  t h a t  the  magnetic response was due p r i n c i -  

p a l l y  t o  sedimentary rocks as expected, b u t  i n  most areas these rocks 

do not  comprise the  coal-bearing formation. 

From the  topographic maps i t  was determined t h a t  the  area 

consis ted o f  broad, f l a t  va l l eys  w i t h  steep t o  moderately s lop ing  sides 

which r i s e  t o  f l a t - t opped  r idges. Fig. 6 -1  i s  a photograph l ook ing  

northeast from the  p la teau which i s  composed o f  Eocene volcanic rocks, 

across the  Fraser River  va l l ey ,  which i s  under la in  by Fraser River  

Formation sedimentary rocks, and toward the r i dge  o f  Dragon Mountain i n  

the background, which i s  composed o f  Permian (?) o r  e a r l i e r  Cache Creek 

Group sedimentary rocks. F ig.  6-2 i s  a photograph look ing  northwest 

across the Quesnel River ,  which i s  under la in  by Eocene volcanic rocks 

w i t h  h igh  magnetic r e l i e f ,  toward Dragon Mountain, which i s  under la in  

by Cache Creek Group rocks w i t h  low magnetic r e l i e f .  

Four areas near Quesnel were described by Graham (197814* as - 
being o f  i n t e r e s t  f o r  p o t e n t i a l  coal  development although add i t i ona l  

in fo rmat ion  was requ i red  t o  make a s a t i s f a c t o r y  assessment. The f i r s t  

area i s  Red C l  i f f ,  south o f  Quesnel , where the  red  c l a y  from the burned 



coal seam i s  exposed on the  c l i f f .  D r i l l i n g  by the  0 .  C. Department o f  

Highways 560 m southwest o f  the  c l i f f  penetrated a poss ib le  30 m coal 

zone which contains approximately 60 percent  coal by volume. A coal 
zone 18 m t h i c k  was found i n  a water we l l  800 m east o f  the  Department 
o f  Highways d r i  11 holes. Subsequent d r i  11 i ng by the Geological Survey 
o f  Canada (DDH's 78-4-2 and 78-4-3 i n  Appendix B) f a i l e d  t o  de tec t  
s i  gni f i cant coal . 

An outcrop south o f  the o l d  Alexandria Ferry (Fig. 5-7b) 

contains a coal zone 4.7 m t h i c k  conta in ing  3.5 m o f  coal .  The beds 

d i p  15' south. A l a r g e  washout i s  be1 ieved t o  have e l im ina ted much o f  
t he  p o t e n t i a l  o f  the area; however a small area east and south o f  

Alexandria Ferry may be underal i n  by a major coal seam. 

The o ther  two areas are upper and lower Aus t ra l i an  Creek 

which have the most p o t e n t i a l  i n  the  Cariboo c o a l f i e l d  f o r  developing 

s i g n i f i c a n t  coal reserves based on geophysics, geological  mapping and 

d r i l l i n g .  A s t r u c t u r e  contour map, based on the  d r i l l i n g  by Masters 

Expl o r a t i o n  was prepared by Graham (1978). 48 Although t h i s  map 

(Fig. 6-3) d i f f e r s  i n  d e t a i l  from one prepared by B.C. Hydro i n  t h a t  ' 

the  f o l d  i n  Fig. 6-3 i s  somewhat more closed, the  map from Graham 

(1978) i s  adequate t o  i l l u s t r a t e  the  essent ia l  features o f  the  s t ruc-  

tu re .  The coal measures a t  the mouth o f  Aus t ra l i an  Creek are fo lded 

i n t o  an open sync1 i n e  p lunging southwest and w i t h  the  1 imbs d ipp ing  a t  
approximately 10'. A f a u l t  zone may extend along the  Fraser River 

va l l ey .  It r e s u l t s  i n  a break i n  s t r u c t u r a l  c o n t i n u i t y  across the  
v a l l  ey. Bedrock exposures on Austra l  i a n  Creek i n d i c a t e  an an t i c1  i nal 

s t ruc tu re  w i t h  the  l imbs d ipp ing  between 25' and 45'. 

I n  order  t o  determine the  a b i l i t y  o f  the  Cariboo c o a l f i e l d  t o  

support a 60 MW c o a l - f i r e d  thermal p l a n t  o r  supplementary f u e l  f o r  a 

hog f u e l  p l a n t ,  the coal resources were assessed. The estimates o f  
> 

coal resources i n  the  Cariboo c o a l f i e l d  are based on the f o l l o w i n g  
assumptions: 



Fig. 6-2 - View looking northwest toward Dragon Mountain 
w i th  the  Qtiesnel River i n  the foreground. 
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1. The areas unde r l a i n  by coal  a re  as i n d i c a t e d  i n  F ig .  6-4. 

2. The s t r u c t u r a l  geology i s  n o t  w e l l  de f i ned  on t h e  eas t  s i de  o f  t h e  

Fraser  River ,  so t h e  seams are  conse rva t i ve l y  assumed t o  be f l a t  

. l y i n g  and con f ined  t o  a  narrow area ad jacen t  t o  t he  d r i l l  holes.  

3. The r a t i o  o f  p a r t i n g s  t o  coa l  i n  t he  1930 d r i l l  ho les i s  assumed 

t o  be 1.05:1.00 as i n  ho le  DDH-78-Q-1 (Table 5-2). 

4. The coal  con ta ins  25 percen t  ash* and t h e  p a r t i n g s  c o n t a i n  50 per-  

cen t  ash on a  mo i s t  bas is ;  t h e r e f o r e  t h e  o v e r a l l  ash con ten t  i s  

45 percen t  on a  d r y  bas i s  (34 percen t  ash on a  mo i s t  bas is ) .  

5. The mo is tu re  con ten t  i s  25 percent .  

6. The r e l a t i o n s h i p  o f  ash t o  s p e c i f i c  g r a v i t y  i s  as determined f o r  

Hat  Creek i . e .  S p e c i f i c  G r a v i t y  = 1.1704 + .009577 (percent  ash on 

a  d r y  basis);53 t h e r e f o r e  t h e  o v e r a l l  s p e c i f i c  g r a v i t y  i s  1.6. 

Resources f o r  t h e  coa l  zones t o  a  depth o f  80 m a re  es t imated  

as fo l lows :  ' 

Area A: Zone th ickness:  6.6 m 

Area: 3  990 000 m2 

Volume: (3 990 000 m2) (6.6 m) = 26 334 000 m3 

Volume Under Fraser  River :  (1 200 000 m2) (6.6 m) = 7 920 000 m3 

E f f e c t i v e  Volume: 26 334 000 m3 - 7  920 000 m3 = 18 414 000 m3 

Densi ty :  1.6 t / m 3  

Tonnage: (18 414 000 m3)  (1.6 t / m 3 )  = 29 462 400 t 

* Th i s  ash va lue agrees w i t h  t h e  es t imate  o f  i n h e r e n t  ash be ing  
between 20 and 30 percent .48 



Area B: Zone Thickness: 9 . 0 m  

Area: 3 990 000 m2 + 1 660 000 m2 + 380 000 m2 = 6  030 000 m2 

Volume: (6 030 000 m2) (9.0 m) = 54 270 000 m3 

Volume Under Fraser  River :  7  920 000 m3 

E f f e c t i v e  Volume: 54 270 000 m3 - 7  920 000 m3 = 46 350 000 m3 

Densi ty :  1.6 t / m 3  

Tonnage: (46 350 000 m3) (1.6 t / m 2 )  = 74 160 000 t 

A1 though these p o t e n t i a l  resources a re  very  h i gh  t he  incom- 

b u s t i b l e s  a re  a l s o  very  h igh,  p o s s i b l y  t o t a l l i n g  70 percen t  f o r  t h e  

coa l  zone. It i s  d i f f i c u l t  t o  assess i n d i v i d u a l  seams because o f  t he  

l a c k  o f  d e t a i l e d  l i t h o l o g i c  logs  o r  geophysical  logs  f o r  t h e  pre-1978 

d r i  11 ing.  By t a k i n g  t h e  main seam i n  each d r i l l  ho le ,  resources were 

c a l c u l a t e d  based on t h e  f o l l o w i n g  assumptions: 

The areas unde r l a i n  by coa l  a re  as i n d i c a t e d  i n  F ig .  6-4. 

The seams are  f l a t  l y i n g .  

The amount o f  p a r t i n g s  i n  t h e  1930 d r i l l  ho les a re  t h e  same as i n  

DDH-78-Q-1. 

The coal  con ta ins  25 percen t  ash and t h e  p a r t i n g s  con ta in  50 per-  

cen t  ash on a  mo i s t  bas is ;  t h e r e f o r e  t h e  o v e r a l l  ash con ten t  i s  

29 percen t  on a  mo i s t  bas i s  o r  39 percen t  on a  d r y  bas is .  

The r e l a t i o n s h i p  o f  ash t o  s p e c i f i c  g r a v i t y  i s  as determined f o r  

Hat Creek i . e .  S p e c i f i c  G r a v i t y  = 1.1704 + .009577 (percent  ash on 

a  d r y  bas is ) ;  t h e r e f o r e  t he  o v e r a l l  s p e c i f i c  g r a v i t y  i s  1.54. 

Resources based on t h e  main seams t o  a  depth o f  80 m a re  

est imated as f o l l ows :  





Area A: 

Area B: 

Seam Thickness: 5.4 m 

Area: 3 990 000 m2 

Effective Volume: 13 626 000 m3 

Density: 1.54 t/m3 

Tonnage: (13 626 000 m3) (1.54 t/m3) = 20 984 040 t 

Seam Thickness: 6.7 m 

Area: 6 030 000 m2 

Effective Volume: 32 481 000 m3 
Density: 1.54 t/m3 

Tonnage: (32 481 000 m3) (1.54 t/m3) = 50 020 740 t 

It is estimated that a Quesnel hog fuel plant if it unreal- 

istically was forced to operate using only coal would require 10.2 Mt. 

This estimate is based on a heating value of 19 380 kJ/kg (dry basis) 

and a 60 MW (gross) thermal plant with similar operating characteris- 
tics to Hat Creek; therefore the Hat Creek figures were simply propor- 
tioned to arrive at an approximation for coal required by a Quesnel hog 

fuel plant. 

Although no work was conducted during this investigation that 

was designed specifically to assess mining problems, it is evident from 

lithologic logs, electric logs (caliper) and field investigation that 

the footwall and hanging wall rocks tend to be almost unconsolidated 

and therefore weak. This factor would affect the cost of surface 

mining and the extent and cost of underground mining. 



SECTION 7.0 - CONCLUSION 

There i s  s u f f i c i e n t  f u e l  i n  the Cariboo c o a l f i e l d  f o r  t he  

Quesnel hog f u e l  p l a n t ;  however inadequate in fo rmat ion  i s  a v a i l a b l e  t o  

assess the  s t r i p p i n g  r a t i o  and subsequent mining costs.  I t  i s  probable 

t h a t  s u f f i c i e n t  s t r i ppab le  coal i s  a v a i l a b l e  f o r  a  small scale min ing 

operat ion t o  p rov ide  supplementary f u e l  f o r  the proposed p lan t .  

The mining a c t i v i t y  would d i s t u r b  a  number o f  small farming 

operat ions. I n  a d d i t i o n  the  use o f  the coal would i nvo l ve  a  30 km 

t r u c k  haul t o  Quesnel. A l t e rna te  t r a n s p o r t a t i o n  could be prov ided by 

r a i l  t r anspo r t  o r  even barge t ranspo r t  on the Fraser River.  Each o f  

these would i nvo l ve  a d d i t i o n a l  handl ing which would be expected t o  

increase costs.  I n  a d d i t i o n  the  Fraser River  may be f l o w i n g  too  

q u i c k l y  f o r  barge t ranspo r t  t o  be feas ib le ;  t h i s  was no t  inves t iga ted .  

The c o l l e c t i o n  o f  f u r t h e r  in fo rmat ion  on coal c h a r a c t e r i s t i c s  

and reserves would requ i re  a  subs tan t i a l  d r i l l i n g  program and o ther  

i n v e s t i g a t i o n s  which should no t  be undertaken unless the use o f  coal a t  

a  Quesnel hog f u e l  p l a n t  i s  considered very ser ious ly .  
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ORDER I N  COUNCIL  E S T A B L I S H I N G  THE COAL LAND RESERVE 





~ z r i b o o  Land D i s t r i c t  

Can.?encing a t  t h e  n o s t  s o u t h e r l y  sotik1".*..:est c o r n e r  o f  ';ct 6145; t h e n c e  
$ 2 6  e a s t  6  500 n ,  n o r e  or l e s s ,  to a  ? o i n t  due so l i t5  of t h e  s o u t h w e s t  
c o r n z r  o f  Lot, 5036; t h e n c e  1 2  600 m, n o r e  o r  l ~ s s ,  dlle m r t h  to t h e  
s c - t h w r s t  c o - a e r  of  L o t  5033; t h e n c e  n o r t h e r l y  on t h e  ws t  b o u n d a r i e s  
o f  r.ot 51338 a n 5  L o t  5037 t o  t h e  north;.:-r-s: cor.r.er of L o t  5037; t h e n c e  
du? v e s t  5 900 ?., more o r  less, t o  t h e  e h s t  t s . - : n < a ~  oE L o t  3283; 
tker .ce  n o r t h e r l y  and w e s t e r l y  on t h e  e;ct e x ?  r ~ r t ? ,  t a z n h a r i e s  of L o t  
3 s 8 8  t o  northv:est c o r n e r  o f  i t ;  t h e n c e  x e s ' i e r i y  cr! t k  s m t h  boundary 
o f  LO: 12321  t o  t h e  e a s t  boundary cf TLot 2930; t:?.=?ce &? s o u t h  t o  
t h e  n o r t h  boundary of  L o t  3892; thence e?s:ei-ly, cCisti-.?-lir 2nd 
w e s t e r l y  on t i e  n o r t h ,  e a s t  and s o u t h  t.2::-daries cf L G ~  3692 to  t h e  
n o r t h w e s t  c o r n e r  o f  L o t  12194; t h e n c e  s o u t h e r l y  02 t h e  b : s s t  

b o u n d a r i e s  o f  L o t  12194 and  L o t  1615  t o  t h e  s o u t h ~ ? s t  c o r n e r  o f  Lot  
1 6 1 5 ;  t h e n c e  e a s t e r l y  on t h e  s o u t h  boundary of  L o t  1 6 1 5  to t h e  
n o r t h w e s t  c o r n e r  o f  L o t  1614;  t h e n c e  s o : ~ t h e r l y  and e a s t e r l y  on t h e  
west and s o u t h  b o u n d a r i e s  o f  L o t  1614 to t h e  wes t  boundary of Lot  
1616;  t h e n c e  s o u t h e r l y  to t h e  n o r t h  b o u n d x y  of  Lot  305; t h e n c e  
w e s t e r l y  and s o u t h e r l y  on t h e  n o r t h  and w e s t  b u n d a r i e s  o f  L o t  305 to 
t h e  n o r t h  boundary o f  L o t  1617:  t h e n c e  w e s t e r l y  on t h e  n o r t h  boundary 
o f  I a t  1617  and  s o u t h e r l y  on t h e  west b u n d a ~ y  o f  L o t  1617  to t h e  
n o r t h  boundary o f  50t 8015; t h e n c e  w e s t e r l y  on t h e  n a r t h  b u n d a r y  o f  
L o t  8015 t o  t h e  n o r t h w e s t  c o r n e r  of  i t ;  t h e n c e  s o u t h l r l y  on t h e  w e s t  
b o u n d a r i e s  o f  L o t  8015 and L o t  8014 to  t h e  s o u t h w s t  c o r n e r  o f  L o t  
8014;  t h e n c e  e a s t e r l y  on t h e  s o u t h  boundary o f  Lot  8014 to t h e  
n o r t h w e s t  c o r n e r  of  L o t  1620;  t h e n c e  s o u t h e r l y  and e a s t e r l y  on t h e  
w e s t  and s o u t h  b o u n d a r i e s ,  o f  L o t  1620 t o  t h e  nort&:est  c o r n e r  of Lot  
652;  t h e n c e  n o r t h e r l y ,  e a s t e r l y  and s o u t h e r l y  on t h e  v t s t ,  n o r t h  and 
e a s t  b o u n d a r i e s  o f  L o t  652 to t h e  s o s t h x c s t  c o r n e r  o: L o t  2042; 
t h e n c e  e a s t e r l y  on t h e  s o u t h  boundary of  Lot  2042 t o  t?.e w e s t  
boundary o f  L.ot 204; t h n n i e  s o u t h e r l y  on t h e  wes t  b o u ~ d a r y  of L o t  204 
and t h e  w e s t  b ~ ~ n d a r y  o f  L o t  304 to t h e  s o u t h w e s t  c o r n e r  o f  it; 
t h e n c e  e a s t e r l y  on t h e  s o u t h  boundary o f  Lot  304 arid L 9 t  3359 to t h e  
n o i t h x e s t  c o r n e r  of  L o t  6144; t h e n c e  s o u t h e r l y  and e a s t e r l y  on t h e  
w z s t  and soukh b o u n d a r i e s  o f  L o t  6144 t o  t h e  north;:est c o r n e r  of  Lot  
6145;  t h e r c e  s o ~ t i e r l y  ur! t h e  w e s t  b u n d a r y  o f  L o t  6145 to  t h e  most 
~ 0 ~ t h e r P j r  soc?t ; :est  c o r n e r  of i t ,  b e i n g  th?  p o i n t  of co.x.er;ccr?ent. 
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A P P E N D I X  B 

D R I L L  LOGS 



Sandy c la7  
Lntar'Sedded gravsl a d  s a d  
lizle sand 
Gravel 
Soft clay 
Carbomceoas c l q  
Coal asam, 130 - 101 Poor coal  

101 - 105 
105 - 110,S E U C ~  c l ~  bu%  SO^ -& coal  

' Good corn in *ole s a m  son3 
in as testiry mhrial. 

Sscd7  c l q .  Pnch sand i n  places, A l i t t l e  car>onacaoua, 
Coal. -4 llt5ls t=. Seems t:, be a b a t t e z  coal t h y  the  
sea? ebve. Cracks but l i t t l e  or: d i y i m q ,  
Sampled. 
CsrSosac -us c la?. 

164 - 173 Uuch car3onsseols. 
173 - 177 V e q  carbonaceous. 4, vsrj  p o l  coal, 

R a ~ d  cla7 
Sandstona 
Conglonera% s 
Sandst one 
Soft clay, ? s r ~  heavy 
Carbonaceous c l a 7  
Coal. TerLaya larger seam than iadiczt&. % ~ 1 3  332% 12, 
No core obtahed. 
Eeaw clay 
Ligkt-colonrad clw. S a m  purs. Cores wall. S2om 
minor fzultln3. 
Brown Clay. ,'Purs, Cores w e l l .  
Ca-kmaceous clay, 



C.LrLI300 COAL ec CWY co. STD. 

Lacatioa. 1554 Xorth of the 3.E. Corner of Lot 4, 
91 o r  the S.S. Comer of Lot 4. 

Glacial CLsy 
ma7 
Sand 
G l a c i a l  Wit and c lay  
Zntarbddmi gravel, sand and clsy 
Tine sand 
G r a v e l  and boulders 
Zine s d  azrd siaal l  boulders 
Gravel and clay. Eole cemented f r o m  213 - 225, 
Cement core shoxs a U t t l o  flalra gold. 
T i n e  sand and gravel sfth a l l t t l s  clap 
Gravel 
s m d  *- 

3uK.der 
Glacial clay 
Clay 
sandy clay 

(signed) 2. C, rTa1;son 

Torerna~. 



LocaXan. K ~ r t h  1983 feet and &st 2762 feet o i i h e  5.7. c o n s r  of ht 4. 
neetion - Collar of h3le is at 17a5. 

Ca%aeeous clay 
Coal 

W B  bmm clay 
Torn3 sudstone 
Carbomceow clay 
Czrbonsceous clzy 
Toor coal, 
C o a l  
Coal 4 t h  cla7 psrtings 
Co a 
S o a l  
Carbzaceous clay . 

Clay s i t h  str2aks of c o a l  
L i a i  sandy clay 

(signed) 3. C. 7rtson 

Foreaan 



Dri l l  Hole No. QS-71-1 

DESCRITTION 
Sand 
Gravel 
Shale 
Coal ( s a a p l e d ) .  . - -  ; .- - .-. 
Shale 
Coal (sain?led) 
Clay 
Coal 
Clay 
Coal . . 
Clay 
Coal 
Shale (brown) . 
Coal 
Shale (brown) 
Coal 
azovm shale  
Coal I 

3 r o w n  shale  
Coal 
S r o m  shale  
Coal 
a r o w n  shale 
Coal ( s a a p l e d )  
3 r o w n  shale  
Light  grey clay 

Total I)eptk = 145' 



. 
3 3 I L L  H O L Z  L O G S  

D o e  o QX-71-2 

' 30  ?J: 

i 0 
! 

! ; ?  - - 
! 

I? 
; 2 2  
j 37.5. 
1 33.3 
i 36.3 
! 

37.2 
i 41 
I I - - 

Yi. 3 

I 47.5 
I 
i 43 
i : 5 2 . 3  

! 52.3 - 7 ! 32. A 

I .jj 

$1.2 
t i .  8 
65 
/ - 
z i .  > 
f - 0 3 . 3  
63 .8  
t?. 3 

Sandy clay 
Gravel 
Clay 
Shat ts red  sandstone.. , - ;. 
Saii d 
Shale 
Coal 
S r o w n  sha le  
Coal ( sampl  eci) 
Brown s t a l e  
Coal ( sampled)  . 
Brown shale  
Coal 
Erown shale  
Cozl 
S r o w n  shzle  
Coal ( sampled)  
Light grey  clay, 

. Coal 
a r o w n  shale  
Coal ( sampled)  '.- 

Brown shale  
Coal ( sampled)  . . 

arowh clay 
Coal 
Szown shale  

.. 

G o a i  I 

Brown clay 
Coal ' 



Dri l i  Xole No, Qs'71-2 

. . i3rown c lay  
I '  

Coal 
Brown c lay  . 3  

Coal 
Brown c lay  , . 

. . 
Light grey c lay  . . . . 

. . i3rown c lay  . . . . 
Light gzey clay . -, . ' . . . 

i3rown shale . . . .  . .  . 
! - _ .._ , . 

Coal . . . . 
B r o w n  sha le  . ' . - . . , . , .  

. . . . 
Coal . . 

Brow;? sha le  . , 

. . . . . .  . . 
Coal . . -  .. , 

8.1 

I .  .. . 
3 z o w n s h a l e  , .  . . 

.. . Coal  . . . .  . 

Light Grey Clay . . . . .. 
Coal , . .. . . 

. , a r o w n  s k d e  . . 

Coal .. . . 
. .- 

Light Gzey clay ' , . .  . ' .  ' - 
S r o w n  sha le  . . .  . . 

Coal  
Brown shale  . 
Coal 
Eirdwn sha le  
Ligh: G r e y  Clay 



- I L L  E O L E  L O G S  

Dril l  Iiole Xo. QN-71-3 

:GC:.LT"13N: S, W, NE: C o p .  Sec. , T"i'. , R. W M 

DESCRIFTION 
Clay ( sa~dy) 
Xard black sands tone (boulder) 
Sanciy clay & rocks 
Brown clay - 
Soft: grey c lay-  
Brown shale 
Soit grey clay 
i3rown shale 
Gzey clay 
Brown shale 
Grey clay 

/ Brown shale 
Coal(samp1ed) , 

a r o w n  shale 
Coal ( saap led )  
Brown shale 
Ligh'; grey clay 
Grey sacdstone 

. Light grey clay 

Total Del th  = 29 5 '  



DESCXI2TiO3i 
Sand. . . . . . . . .  
Gravel  
Grey clay 
Brown slials - 

. . Go a1 ( sampled) . . 
Brow3 shalz ." . 

Coal (sampled) 
B r o w  shale 
Coal (sampled) . 
Broxm shale 
Coal (sampled) 
Brown'shale 
Coal 
Brown shale . 
Goal 
~ r o k  shale 
Coal & carb. shzl+ (ss iapled)  5070 e a c h  . 
Grey clay 

. Coal & carb,  s'sale (sampled) 5G70 each  
3 rown  shale 
Coal (sample<) 
Soft grey clay 
S r o m  shale 
Soit ' g ~ e y  clay 
Sandstone 
Sof';.g~ley clay 
3sown shale 
Soft grey clay 



D r i l l  Sola No. QN-7 1-4 

LOC-A.TIOS: s. W, NS Cor.  Sec. , Twa. ; R. , W LM 

Brown sha le  & carb. shale 
Coal 
Brown sha le  , 

. 
Coal - - ' 

3 r o m  shale  & carb. shzle  . 
Coal . . 

5 r o w n  shale  . '  . . . . 
Coal . . 

. . .  . . .  S r o w n  shale  . . . .  s 

. . ' i 

Coal , . .  . . 

. . .  . . .  Srown shale . ' .. . . .  
. . .  . . .  , Coal . . 

. . .  . . . . .  Brown shale  . . . .  
. . Light  grey clay ,: .' .. . . . ._.  . . . . . . . .  . . Brown shale  . . 

. . 
' .  . . . .  Light grey clay . ' . . 



D R I L L  H O L E  L O G S  

- - .... " -- 
; I ; I . \ . ,  ----. 1'1, ~Noods 

LCC-4TZOX: S, W, NZ Cor.  Sec. , Tm. , R. W M 

Brown shale 
Light grey clay 
Car b. shale & br.0.a shale .- . . 
Coal - ',. 

Szown & red shale . 
Light grey s'nale 

. . 
- .  

Total Depth = 455' 
. *  



DriU Hole No. Qs-72-6 

:CC-A-TIClS: S, W, NE Cor. Sec. , Twp. , Li. W M . 

DESCRI'PTION 
Sand & gravel 
Sandy clay 

' Blue clay 
Clay & rocks . - -  P :  Caz5. shale & red  s'nale (lost circ) -I--4- - 
Ciay & rocks - .  

Sand & gravel 
Sandy ciay 
Soft grey clay 
Blue clay 
Soft grey clay . 
Blue clay 
Soft grey clay 
Clay Sr rocks 
Gravel s s h y  cemented) . 

ToA4 Depth = 225l 



D R I L L  H O L Z  L O G S  

- S, W, XE Cor.  Szc. , Tvm. , 2. , ?V M 
-"baa -*as: 

O x :  1540'  

DESCRIPTION 
Sand 
Gravel  
B r o m  shale  
Soft grey clay  
Browz. shale  

- 
. Soft g rey  c lay  

Brown sha le  -. 
Black shale ' 

Coal 
Brown sha le  - 
Coal , 

Brown shale 
Coal  
a r o w a  shale  
Coal 
a r o w n  shale  
Coal  
3 r o w n  shale  

. Coal 
i3rown shale  . . 
Coal 
L igh t  g rey  clzy . . 
Coal 1 ~ ; 6 w n s h a l e  ' 

Coal  
Light grey  clay 

I Total D q t h  = 2 5 5 '  



D 3 I . L L  % O L Z  L O G S  

1 o l e  o QN-72 -8 

8 -. --- 1 . 
:.--\-A - -. Qceszzi ,  B.C. 

7 '3 - -; " '?\ . V, Woods  . . : - .  L 

0C-a.TIOly :  S, W, NS Cor. Sec. , T ~ D .  , R. , W ,M 

Sand 
Gravel 
Grey clay 
3rown shale 
Sight g r e y  clay 
Brown shale 
Light g r e y  clay 
B r o m  shale 
Coal & carb. shale 
B r o w  shale 
Coal & carb. shale' 
Coal 
Brown shale-  ' 

Coal  
B r o w  shale 
Light grey clay 

rn Lo-1 A- Depth = 205' 
. 



I Sand 
Gravel 
Grey clay 
Coal . 
Bzown shale 
Coal 

, B r o w ~ l  s'nale . . 
Light E;r ey clay . 

Brown shale 
Light grey clay ' 

Brovm shale ' 

Toral Depth 



S ,  L3CATiOX: W, NE Cor. Sec. ' , T m .  , R. , W M , 

DESCXIPTION 
ill 

Sand 
Gravel 
Sand 
Saady clay 
Saad . .  . 
Sandy clay 
Gravel . 

! FROM 

.Total Depth = 215' 



D R i ? , L  X O L E  L O G S  

DESCRIPTION 
Sand 
G r a v e l  
Grey day & rocks 
Gravel 
Clay & r ocks 
G r a v e l  
Clay & rocks 
Sand 

- Sady clay 
G r a v e l  & sandy clay 

a .. 



D R I L L  X O L E  L O G S  - 

Drill Hole No. QN-72-12 

LSCXTIOX: S, W, NE Cor .  Sec. , Tvm. R , W  bf 

Sand 
Gravel 
Sand 
Grey clay 
Clay & rocks . . 
Sand & gravel . 
Cemezztcd gravel ' . 

Sandy clay & rocks , 

Total Depth = 255' 



DRILL .XOLE LOGS 

D r i l l  Sole No, QN-72-13 

DESCRIPTION 

sand 
Gravel 
Sand & gravel 
Gravel (blind) . . 
Sand 
Sandy clay 
Saad 
Sandy day & rocks 

To"& DepAt%a = 255' 



D R I L L  H O L E  L O G S  

Drill Hole No. ON-72-14 

: Master  Exolorations Ltd. 

-7-- - ?> 
3 -\.--, - - -\ : W. Woods 

S, W, NE Cor. Sec. T W D .  , R .  , W  bf , 

Sand 
Gravel 
Sandy clay & gravel . ' "  

Sand 
Sandy clay 
Sandy day  & rocks 
Sand 
.Sandy d a y  . 



D R I L L  . H O L E  L O G S  

Drill Hole No. QN-72-15 

L\3CX'ZGS: S, W, h% Cor. Sec. Tw. , R. W M . 

-.. 1520' ;LsV,4TION: 

DESCRIPTION 

Sand 
C r  avel 
Sandy clay & gravel 
Cemented gravel 
Sandy clay 
Sandy clay & rocks 

Total Depth = 195' 



I I L  H O L E  L O G S  

L , o c x ~ ~ O ~ :  S, W, hi Cor.  Sec. T w m .  , R .  , W  M . 

DESCRIPTION 

Sand 
Gravel 
Gravel & sandy clay 
Sand 
Sandy clay & rocks 
S a d y  day & gravel 
Gravel 

. Sandy clay & rocks 
Cemented gravel 



D R I L L  . R O L E  L O G S  

Dr-2l Xole No. QN-72-17 

, . -&zr Z:doral;ions Ltd. 

DESCRIPTION 

Sand 
Gravel 
Sandy clay & gravel' 
Cementzd gravel. 
Saody day 



I 
D R I L L  I - l O i E  L O G S  

i3rown clay 
Sandy clay & rocks 
Saad I 

'Clay & rocks_ ---.  

Blue clay 
Srown clay 
arown shale 
slue clay 
Brown shale 
Light grey clay 
Brovm shale 
Grey clay 
Brown clay 
Brown shale 
Coal 
Brown shale 
Coal 
Brown shale 

.Coal 
Brown shale 
Coal 
Bra- shale 

DESCRIPTION 

Coal 
3 r o A  shale 
Grey clay 

~ o t d  Depth = 265'  



D R I L L  1 0  L O G S  

- - * - -  L-JL-A - -7. . W. Woods 

- 
DESCRIPTION 

i3rown clay 
Sandy clay & rocks 
Saad 

I 

'Clay st rocks- - -  - 
Blue clay 
Srown clay 
arown shale 
slue clay 
Brown shale 
Light gr ey clay 
Brown shale 
Grey clay . 

Brown clay 
Brown shale 
Coal 
Brown shale 
Coal 
i3rown shale 

. Coal 
Brown shale 
Coal 
B r o m  shale , 

Coal 
3 r o A  shale 
Grey clay 

~ o t a l  Depth = 265'  



D R I L L  H O L E  L O G S  

D r U  Xole No, Q?i-72-19 

Sand 
. Sandy clay & rocks 
Coarse Sand (blind) 
Sandy clay 
Grey clay 
Coal . 

G rey  clay . .  
Blue clay 
Grey clay 
Brown shale 
Coal - 
Brown shale 
Grey clay 
Brown shale 
c o a -  
Brown s-ale (blind) 



D l  H O L E  L O G S  

Drill Xole Xo. QN-72-21 - 

DESCRIPTION 
- 

Sandy clay & r ocks 
Gs ey clay 
Blue clay 
Light grey clay 
asown shale 

- Coal 
31'0w-n shale 
Light grey clay 

. Brown shale , 

-Goal- 
Light grcy clay 
Brown shale 
C oa1.-( s amp1 ed) 
Light grey clay . 
Goal; - 
Brown shale 
coal-. 
Brown shale 

, Coal 
' 73rown shale 
Light grey clay 
Brown shale 
Lighr; grey clay . , 

ToA& D e p ~  = 255l 



D R I L L  H O L E  L O G S  

.-? -- .; yr ,  TAT, Woods 
- 1 - t  . - . -  ' - -  6 J ... 
- n- ,vbATI09:  S, WJ ]?T- Cor. Sec. , Twp. R -  , W  M . 

DESCRIPTION 
Sand . 
Gravel & sandy d a y  
Coarse sand 
Blue clay 
Coarse sand 
Grey clay & rocks 
Brom clay 
Sandy clay & roclcs 
Croy clay . 

To'al Depth = 155' 



P Q O J L C T  1 
R.M.HAM A ASSOC~ACS LTD. Quesnel S l i d e  Study .......................................... B . C .  Uenartnent of Highways 

n o L t  L O C A T I O N  

Si l t - sand  mix. some 
r r a v e l ,  t r a c e  o rgan ic ,  

i o l c a n i c  a s h , g r a v s l  sub. 
nded t o  subang, t o  4cm 
i a .  

and-some s i l t ,  l o o s e ,  yy- 
rn  

;hale-sof t , l a m  1.1 1i.p , 
; l i c k ,  low ? l a s t ,  gy-nrn 

R E M A R K S  

i 

Water t a b l e  
of d r i l l i n ?  



r I R C C K  C O R F  I O G  

R E M A R K S  -- 

: R.m.n.am .I *Sf 001ATZS LTD. , - j "..."."." '.a'"""". . r ~ . c l . ~ e I . C  I..".<'. ii 
'.Tg= 

"< 
between fractures 

O R o J E C T  Quesnel Slide Study 
B. C. Department of Highways 

M O L L  LOCATION 

edding 20' 
racture 50' 
racture' 35O 
racture 70° 

racture 60° ,  
racture 70° 

i - 1  3eddinl: 45' 
Some carb layers Bedding 5' 

I 

b r i t t l e ,  blk 
edding 20' 

Iracture 70' 

Bedding 10' 

- - - - - -  
Sli5kensided lickensides Dip 20' 

I 2 1; PAGE O F -  



) N (. 138 NU!4 

DESCRIPTION 

- 

Shale-soft,lam u lie, 
mass & carb,sh lvrs, 
slick,lt brn & dk brn 

R.M.*ARDI & A S S J C l A T E S  LTa  
;D-.*.-'-C '-rl...-l-O. ' . ~ l ' , . I O . - C  ,'.",.I. 

R g n E - s E ,  brittle, 
lam, blk 

F i O C K  C O E 5  L O G  
'ROJEC7  Quasnel Slide Study 

B . C . Department of Ilighways 
M O L E  LOCATION 

Lignite-soft,brittle, 
lam. blk 
shale-sof t , lam, slick, ' 
h i ~ h  plast, lt gy 

- -  - - - .  
Lignite-lam,dk brn 

;hale-soft,lam w lig, 
ned plast,dk brn. 

- - - -  
;oms hiyn ?last. lam. 

'racture 45 ' ,  Beddins 25' 

lickenside 28' 

edding 0 - 2' 

lickensides 10" 

ault 35" 
racture 2S0,Bedding 2 2 "  



r I , S O C K  C O R E  L O G  
~ -- 

PROJECT Ques~el Si"e S W y  
E.C. I k ~ ~ e n n t  of Uighways 

H O L E  L O C A T I O N  

R E M A R K S  

I 

I Shale-sof t , lam w Lit?, 
med n l a s t ,  some high ' Bedding 200 

I p l a s t  lam 

I 
- Bedding 18' 

- - - - - -  1 
Soae s a n d , f i n e  t o  med,l 
sand g r a i n s ,  om, dk gy ; 

I 
Shale-so f t  ,mass, "sandy'] 
sand e r a i n s  a r e  s o f t  & . 
f i n e  Eo med,prn, i n c l u i  
of organics  

LnaEtoTe  6 7 i C  1Zi 4 
Shale-soft  ,lam w slst 
& Ss,  b rn  i 

End of Hole - 
I 

T i l t m e t e r  cas ing  
i n s t a l l e d  

I 

1 PAGE L O F A .  



PROJECT 
Ouesnel Slide Study 
B.C. Department of Highways 

HOLE LCCATION Surface Elevation 474 m. approx. 

I I : ~  1 1 ' 1  
i i . 1  i : l ' l , -  

1 . 1  I ! : I  

~ana-some silt. gravel. 
, boulders, loose, lyred 
rn , damp 
and-t silt,gravel, 
oose,lyred,brn 

Iravel-sandy , loose, 
.yred,brn,dam? 

:lav-grvl,sand.tirm,brr 
;hale-ligni te interbea 
, o f t  , lamimed plas t, btn 
dk brn 

R E M A R K S  

E? Water table at 
of drilling 

tine 



ignite-soft F 

hale-carb ,soft 
ig,slick med,p 

edding 5"  



TJater Content 
?'_CENT 

10 40 63 30 100 

DESCRIPTION R E M A R K S  

3gh-pTasf,  Tt 2r;rii - - 
Li.gnite-shaly , s o f t ,  b l k  

Shale-carb,soft , lam w 
Lig med p l a s t , b r n  & v 
ik 6 r n  

F r a c t u r e  38" 

bed din^ So 

F r a c t u r e  52" 

Paul t 50 " 

Bedding 0 - 5" 

T r a c t u r e  20" 
F r a c t u r e  15" 
F r a c t u r e  32" 
F r a c t u r e  32" 

F r a c t u r e  48' 
F r a c t u r e  45" ,42" 

Frac tu re  52" 
Beddlng ~ r l  t h i n  

Frac tu re  31" 
Frac tu re  5" 
Frac tu re  28" 
Frac tu re  28 

Fracture  9"  
3 4 PAGE O F -  



F I O C K  C O 2 E  L O G  
CROJEC? Quesnel Slide Study 

B . C .  Departnent of Highways 
n o L z  L O C A T I O N  

ZO?E RCCGVE4Y J Z 

Attc rberg  L L v i  ts + = a =  
Water Content . 

P E R C L N T  

I!." ' 0 u 5 g  
CIU) rn  0 

DESCRIPTION 

;ha le - sof t  mass, i g h  
, l a s t  , 1 t b iuish-hy , 
.nclus.  of o rgan ics  

t = ---- I ------ 
Trace f i n e  sand 

& brn 

Sandstone-med sof t ,mas  
sand u n i f  o m  ine-med, 

END OF HOLE 
Ter ra tech  P i e z o m ~ t e r  
PI020 S2r .  f 1531 
i n s t a l l e d  a t  14.7 m. 

1 ~ e r > a t e c i l  Piemmeter 
PI020 Ser .  if 1'321 
i n s t a l l e d  a t  1 m. 

R E M A R K S  

Fracture  12' 

F r a c t u r e  48' 

F r a c t u r e  5 2 :  
F r a c t u r e  62 
F r a c t u r e  53"  
P r z c t u r e  22" 

0 ~ 1 6 3 4 . 3  kPa 
Bedding 18" 



B .C. DEPARWENT OF HIGHWAYS 
5OLZ LICATION 

Surface Elev.  493 m 

DESCRIPTION 

I Asphal t  paving 
I 

Gravel - sandy, t r a c e  
s i l t ,  g r a v e l  t o  7.5 
cm d iamete r ,  medium 
dense,  l ayered ,  brown 
3amp 



" 
H O C K  C O 2 E  L O G  

PROJECT 
q u e s n e l  S l i d e  Study 
3.C. Department of Highways 

noLz LOCATION 

Crave l - sandy , s r ave l  t o ]  i 7.5 un dia,mea dense ,  i ( l a y r e d ,  b r n ,  damp 
I 
i 

!shale-carb,soft,lac,~ed! 
1 p l a s t ,  dk b r n  i 
?.,iL9ite-shaly ,v s o f t ,  1 
l a m ,  v dk brn I 

f S l i c k :  ! - - - -'Dip 12' 
t 
1 

+Shale-carb,  v  s o f t ,  lam1 
imed ? l a s t ,  b r n  
I I 1 

Fracture 23" 

hahe-v s o r t , h i p a  ?las 
t -77 Din 2" 
n u s - c a r o  . sor t 
i p n i t e - s n a ~ . l , v  sox t ,  

J 
Shale-carb v s o f t , l a n ,  

ed  ? l a s t ,  i t  b r n  
ir1,nite. dk b r n  

Shzle-carb ,soFt , lan ,med 
k19~t ,dk b r n  6 

i r n i  te-verlr d k  h r o m  
(sha le-carb  , v s o f t  , lam, 

' 

[ s l i c k  , h ioh  ? l a s t  , b r n  / Trac t u r e  6 5 " 
I 

i 
I I 

! I ~ i ~ n i t e - s h a l : :  ,v s o f t ,  . 
!Ja?islick.,  ve ry  dk b r n  S l i c k e n s i d e s  D i p  23"  

i I 



;hale-carb ,v  s o f t  lam. 
r ned & high p l a s f , s : ~  
I l ~ g , b r n  

1 i 0 C K  Cost :  L O G  

Shale-v s o f t ,  lam s l i c k ,  
Ik brn .  l n c l u s  O*  h ~ ,  

R.PH.HAROY S. ASSOCl;\?TS LTD. 3 .....,..... . .... . ..... . ............. . ...... 
&-' 

Shale-v s o f t  ,larn,med 
) l a s t , s l i c k , d k  b rn ,  
inc lus  of l ig,amber 

P R O J t C T  Ouesnel S l i d e  Study 
B . C .  Departrient of Highways 

r iOLE LOCATION 

- - -  
EgniTe-  lam 

W e Z b , w  lam 01 ,F 
l i g , v  soft ,med & high 
p l a s t  sh,lam, s l i c k  

Lignite-shal .  ,v s o f t ,  
Ian s rced b bigh 
sh ,occ  s l ~ c k ,  v d&%% 

- - 
p a l e  EY 
,Sha e - c a r b , s o r ~ , l a n ,  . 
med, i l a s  t ,b rn  

Shale-sor t ,  s l . ~ c ~ , n r g n  
o l a s t  , l l ~ , q a l e  grey 

R E M A R K S  

I i ?  0"-5" 
Sl ickensides  D i ?  70" 

li? 0"-5" 
j l i c k e n s i d e s  Dip 70 " 
?ocket  T e n e t r a t i o n  t e s t  = 
267 m a  

S l ickens ides  D i ?  5" 

F r a c t u r e  78" 
F r a c t u r e  80" 

Sl ickens ides  D i 3  45" 
Fr+c ture  38 ,Beading Dip 
I n  

Contact  Dip 38; 
Contact  Di? 34 
Sl ickens ides  Dip 33' 



I 

Dip 4 2 0  

Contact Dip 18" 

khale-carb v sott,lam, 
,ed ?last,$rn 
Li-mi te-lam Dip 25' 
Lignite- lam i Dip 32' 

hale-v soft ,slick, high 
last ,lignite inclus , 

Shale-v soft,slick,high 
last, lignite inclus, 
ale grey 

I Di? 23' 
hale-carb,interbed w 
ig;lam, soft,ned plastdDiP lBO 
k brn & blk,occ slick. I 

I 

Dip 25' 

Dip 

i 
Dip 9' 1 Dip 20' 

! I 4 a P A G E  O F -  



CORE 3 f C O V E 3 Y  

R . 9 . 0 .  - - - - - . - -  

P E X P N T  
, O  4 3  50 30 ICO rcr 

R.M.H4h'M & A S S O C I A ~ S  ~ r n  
: O . . . ~ . r I . G  ..-.-..I.-r. ...O.I,..O... ,....6., 

Shale-car5 ,v s o f t ,  lain 
Lig ,occ s l i c k  ,med p l a s t  
ik brn  .& b l k  

i i o c  Y C O 2 F  ". L O G  
PROJECT 

quesne l  S l i d e  S tudy  
P C .  Department of Highways 

r o L i  LOCA;~& 

gnds tone-sof t f l aye rec t -  
ihale - carb, soft 
; iqn i t e - sha l  very 
;Oft, lam, b& 

;ha le-carb  ,v soft, l a m  b 

. i g  , lam ,. s l i c k ,  med 
) l a s t ,  v  d k  brn G b l k  

ha le - so f t  ,mass, s l i c k ,  
i g h  p l a s  t , p a l e  bl-grn, 
nc lus  of l i g  

- - -  
arbonaceous laminas 

.\aie-caro. s o r  t , brn 
y l e - f a r b , s o f t , l a m ,  
I e b -grn 

Bedding Dips lo0 
s l i c k e n s i d e s  Dip 35' 

Contact  Dips 18" 

S l i c k e n s i d e s  Dip 25" 

5 S PAGE G F -  



CSRE RECOVE4Y 

2.Q.i) .  -- - - - -- 
PERCENT 1 DESCRIPTION r I R E M A R K S  

t- 

4 1 I 
lShaLe-soft , lam w lig, D i p  10' 
Led p l a s t , d k  b r n  1 I D i ?  8' 

I- - - - J T a u l t  70O 
F r a c t u r e  45' 

I F r a c t u r e  55' 

i D i p  12' 

I 

LWnl e-sna v v s o r t  
kea  l i+st  . s h a l e .  bltpl? 
Male-v sof t . l a m . l t  b l -  ' 
F r n ,  t r a c e  of - l i g n i t e  j D i p  10'  

i 
i g n i t e  l a y e r s  

L 
G h a l e - c a r b , s o r t , l  
bed p l a s t ,  d k  b rn  

1 ,  , D i p  12'  
l g n l  te-v s o r t  , l a m  

I ~ i ~ n i t e  - s o f t  
I 

I 

Shale-carb  ,v s o f t ,  lam w( 
l ig ,med p l a s t ,  dk b r n  

I 
L ~~lgn.xEZ-v sort, l a n v  i 
Ishal 'e,blk & d k  b r n  
I 1 



C O i t E  L O G  
P c l O J i C T  

R.M.HASW & ~ 9 5 0 c : ~ ~ S  LTD. Quesnel S l i d e  Study 
-4 -0.. *. ,,-O ,.j,-... 0-C r .*O.< l .4O.l.  ,'C".L*\ 4 ? 71 

Department of :ligh~.rays 
T-&V r 

C O R E  4 E C O V 5 4 Y  

O E j t R l P T l O N  R E M A R K S  
?c_.=ces T 

h.ieni r e - so i t  , lam, s h ,  I 
/ J l i c k , b l k  1 S l i c k e n s i d e s  From 0"-25" 

I I 
Fha le-sof t , lam,some li& 

2d  last. brn  4 

i g n i t e - s o f t , l a m  w s h ,  I 

I I 
B h a l s - s o f t  , l a m .  w-  l iq- 1 
bite; p l a s t ,  brown 1 
k i g n i t e - s o f t  , lam, some 1 
I sna le  lam, brown . 
1. , s l i c k e n s i d e s  D i ?  8" 

blast, l i g h t  brown ! 

L i g n i t e  .. - F . Shale  
1 'Shale-soft  , l a m  w .  l i g  

9 

m e d  p l a s t  , brown := L i g n i t e  Sha ly  
-- 

S h a l e - s o f t ,  l a m  w .  
c a r b ,  s h  w. s l i c k ,  h i 5  
p l a s t ,  l i g h t  brown 

I Shale-v sor:,lam w c a r o  
s h  & s l i c k , h i g i i  : l a s t ,  
,It b r n  1 Beddiny & S l i c k .  Dip 12" 

Sha le - so f t  , lam t r  l i g ,  
s l ick ,med ? l a s t ,  b r n  lickensides a t  200-4.50 

I '  edd ing  8" 



!?I  I - Sha le - so f t  ,mass,  h i g h  

? l a s t ,  p a l e  b l ,  i n c l u s  
o f  o r p a n i c  m a t e r i a l  

bancs tone-ned s o  1 t 

; a n d s t o n e - v e e  s o f t ,  
!am, p a l e  b l u e  , sand 
)arts degrded t o  m a t .  
; i r A l a r  t o  low p l a s t  

sand f i n e -  t o  med 

R E M A R K S  

Bedding 6"-9' 

Bedding 5" 

bedding 8"-10" 



2 O C K  C O R E  L O G  
P 2 O d E i T  1 

Ouesnel  S l i d e  S tudy 
B. C. Department of Highways 

\- 7- HOLE L O C A T I O N  

1 sand 

Water t a b l e  a t  
t i m e  of d r i l l -  
i n g  

R E M A R K S  



L i g n i t e , s o r t , l a m , v  dk 
b r n  

i"= +, R.M.WiRUV L ASSOC:ATES LfD. 

!+$I 
C O - ~ - - -  g . ~ . - . t - . - .  . .- ...,..a -.. ..--,... 

k 

Shale-carb , s o £  t , l a m  w 
l i p  s l i c k  p l a s t ,  dk 
b S V  

2 O C K  C O R E  L O G  t 

'ROJiST Quesnel  S l i d e  S tudy i 
B.  C. Department  of Highways 

HOL: L ? C A T I O N  I 

k g n i c e - s n a l y , s o r t , l a m  
; l l c k , b l k  t o  dk b r n  

h a l e  - c a r b ,  s o r t  , lam, 
ned p l a s t ,  dk b r n ,  l i g  
i n c l u s  . 
--------- 
Light brown c o l o r  

. i g n i t e - s h a l y  , s o f t ,  
t n a t t e r e d ,  l am,b lk ,  
. r r i d e s c e n t  sheen  on 
i r a c t u r e  faces 
; ha l e -  v s o f t  , l am w 
. i g , s l i c k  ,med p l a s  t ,  
I r n  

Bedding 25"  

S l i c k e n s i d e s  30" 



I 1 2 O C K  C O R E  L O G  

R . M . H A m  *'. ASSOCIPES LTD. 
Ouesnel Slide Study 

C O I . "  . , I -  C . "  . . I - .  ' . ( - . C . L  .O.., ,IOI. L*.."tC.. 
B.C. Department of Highways 

HOLE LOCATION 

' 
t 3 9 E  RECOVERY 

P5RCEN7 
13 -C GJ 8? I00  

1 1 i  I .  

l : l  

I l !  

E c 1 DESCRIPTION 
+ 
V) 
!<! I 

Shale-soft ,lam w lig, 
slick,med plast,lt b m  
-------- 

Brown color t 

e-sor ,mass w some 
lam,slick,high plast, 
ale b1,lig inclus. I--- 

I :  
Shale-v sort,lam,sllc~ 
high & med, dk brn 

R E M A R K S  

; lickensides 

;lickensides 

Slickensides 

Bedding 6" 

pocket penetrometer 
test = 287 kPa 

Slickensides 10" 



S O C K  C O R E  L O G  
' R O J L C T  8- FI.M.HA- a ASS OC!.NT?S LXJ. Quesnel  S l i d e  Study 

'pl-E4 
COI.r.l..G s.S......,-C. .me .,,.,O1.r I.....SLI 

HOLi L C C A f , O N  
B .C . Deoartment  of  Highways 

bna e-sorc  Lam s l l c k ,  
h i &  t o  ~ e d .  ? l a s t ,  
d k  b r n  6 F a l e  b l -g rn ,  
i n c l u s .  of lig. 

L i p n i  te -sha ly  , s o f t  , 
l a m , ~ e d ,  p l a s t , s h , d k  
b r n  t o  b l k  

L i g n i t e  - 
r, , -, , , - ,r- 

. - - - - - - - - - -  
j l i ck ,med t o  h i e h  ~ l a ~  
L t  brn 

R E M A R K S  

. - F a u l t  28" 

Beddinr  10"  

- F r a c t u r e  1 8 "  - S l i c k e n s i d e s  5' 
- S l i c k e n s i d e s  28" - S l i c k e n s i d e s  16"  

S l i c k e n s i d e s  2" 

Contac t  a t  28' 

- S l i c k e n s i d e s  30" 

- S l i c k e n s i d e s  1 0 "  

- F a u l t  45" 

- F a u l t  33' 

- F a u l t  29" 

- F a u l t  20" 

- ' ~ a u l t '  42" 

1 Bedding 15" 



2 E'MARKS 

I 

Lisite-shaly,soft,lan 
dk brn IBeddin~ 10" 

Fracture 23" 
Fracture 70" 
Fracture 48" 
Fracture 42" 

FXTn OF HOT F 

Tiltmeter casin~ in- 
stalled 

' Fracture 65'  r -Fracture 45" 



I I ~ C K  C O R E  L O G  I Quesnsl ~ 1 i l e  Study 
B .C . Department of Highways 

HOLZ LOCATION 

Surface  Elev.  473 m. Approx. 

R E M A R K S  

Sand-some qrave1 , loose  
t o  ned. dense , l ayered  
b r n ,  d a ~ p  

Gravel 
f i n e s  , 
l a y e r e  
round 
i c i e s  , 

-Sand mixtures ,  t 
loose  t o  dense ,  
!d g r a v e l  t o  7cm. 
to subround p a r t -  
brn , damp 

- 

Approximate  Vater 
Table a t  Time of 
D r i l l i n g  



Shale-carb,soft,mss w 
some lan,med plast, 
incls of lig,. brn 

Shale-soft,slick,hi>h 
plas t ,pale blue 

PP = 200 KPa 

,p > 430 kPa 
Shale-carb,v sft,lam w 
lig,slick, dk brn 

'ha e-carb,v s o ~ t  lam, 
:litk.med nlast .dk brn 
Shale-v so£ t ,lam w sop 
lam carb sh, slick,hi~h 
plast , pale bl, inclus o 
lignite 

Slickensides 28' 



= O C K  C O R E  L O G  
R . t l . H A m  C A Sf OCfs%-ES LTD. PROJECT quesnrl Slide Study 

B .C . Department of Highways 
H O L 5  L C C A T ! O N  

i shale-carb sof-1 
lyred, slici ,some lig 
lam,ned plast w high 1 

I Plast , shale layers 

Shale-soft,slick,high 
 last  l ale blue 
Ligni te-snaiy ,so1 t ,la1 
black 

Shale-carb,sott,~am w 
lig,slick med plast, 
inclus of carb materiz 

Lignite-shaly,soft,blk 
aaber inclus . 

.Shale-soft slick mea, 
?last .. 
Shale-carb,soft,mass, 
x c  lam, med ?last,dk 
Irn. , 

Slickensides at 4 5 " ,  
Bedding at 12" 

Slickensides 3t 28'. 
Bedding at 12 

Bedding 5" 
Slickensides 10 "- 15" 

Fault 5", Bedding 3"  

Bedding 8" 

Slickensides 60" 

Fault 28"  

Bedding 10" - 15" 

Fault 32" 

Bedding 8" 

Slickensides 52" 

Slickensides 5" 



.. . REMARKS 

S l i c k e n s i d e s  5 "  

Shale-so t  t ,mss , s l i c E  
  ale b l  g rad ing  t o  It 
b r n , i n c l u s  o f  l i g n i t e  

- - - -  

S l i c k e n s i d e s  38" 

F a u l t  3" 

S l i c k e n s i d e s  38" 
S l i c k e n s i d e s  30" 
Beddinn 10"  
~ l i c k e & i d e s  10 " 

S l i c k e n s i d e s  42" 

Shale-so£t ,mass ,h igh  I 
p l a s t , p a l e  b l u e  i n c l u s  
of  o r g a n i c s  

T e r r a t e c h  P i e ~ o m e t e r  :32( 
Ser .  Xo. 1522 i n s t a l l e d  
a t  13 .4  cm 
Ter ra t ec l  P i e t o m e t e r  
~ 1 0 2 0  S e r .  do. 1326 
i n s t a l l e d  a t  10 .4  cm 

EXD OF HOLE 



- 
2 3 C K  C O R E  L O G  

R.M.HAZS4 4 dSSOC1A-CS ',;D. 
Quesnel S l ide  Study ........-................................. B.C. Departnent of Highways 

*OLE IOCATION Elevation 476 m approx. 

1 C O R E  3ECC)VERY l i 

Sand - gravel  mix., 
some s i l t ,  cobbles,  
med. dense, non- 
s t r a t i f i e d ,  br., 
dense 

Sh. - s o f t ,  l a m .  w. 
l i g . ,  s l i c k ,  med. 
p l a s t . ,  dk. b r .  & 

v. dk. br .  

Sh . ,  - l i g .  in te rbed . ,  
s o f t ,  lam., s l i c k . ,  
med. p l a s t . ,  dk. b r .  
--------. 
v.  'dk. b r .  , arrber 
inc lus  . --------- 
Lig. - shaly,  soft, 
la?., s l i c k ,  blk.  

R E M A R K S  

0 0 
Slickensides 5 -15 
P?>431 kPa 

Bedding lsoO 
-Fracture 38, 



, R.M.C.3- 2. A S S  5 C 1 A E S  im .. - CO".Y..l.G '-O...'"4-= . .-0..*ltO.*. .'..I.'. \!.+' 

- 
3 O C K  C O R E  L O G  

P W O J E i T  
Quesnel S l i d o  Study 
B.C. Department of Highways 

HOLE L J C A T I O N  

Water c c n t e n t  

iS SO I00 a- 

DESCRIPTION 
I 

C i R E M A R K S  

; o f t ,  lm., s l i c k . ,  
ned. p l a s t . ,  dk. b r .  & 

T .  dk. b r .  , &er 
inclus  . 

- - 

;h. - s o f t ,  lam., w.  
Lig., occ. s l i c k . ,  
led. p l a s t . ,  dk. b r .  

- - - - - - - - a  

"I 
Ss. - s o f t ,  fr iable, .  

L &?!A - - - --I 

--------- 
l3s. - s o f t ,  mass., i' 

-Amber i n c l u s .  

Bedding 10' 

F a u l t  (upper c o n t a c t )  42  
Bedding 42O 
F a u l t  (lower contact )42O 

-Bedding aU0 
-Bedding 10 , F r a c t u r e  39 
- F r a c t u r e  31 

0 
,Fracture  65 
'Fault 42O 

0 - F a u l t  18 
0 

Bedding 29 

0 - Bedcing 15 , 
s i d e s  38O 

Sl icken-  

0 
, F r a c t u r e  3S0 
, F r a c t u r e  - F r a c t u r e  $8: - F r a c t u r e  55 



PROJECT 
R.M.* 4-N C, A S S ~ C J L - ~ Z S  Lm. 

Quesnel S l i d e  Study 
EO~.y.I.-C 6 . j . - l l l ) . - C  . .-DIc.i,a... ,XI. .IC,* B .C. D e p a r t ~ e n t  of Highways 

HOLE Lxarlon 

l i g . ,  occ. s l i c k . ,  383 kPA 
med. p l a s t . ,  dk. b r .  

Sh, - s c f t ,  s l i c k . ,  Pocket penetrometer = 
high g l a s t . ,  p a l e  gy.- 48 kPA . 

Sh. - s o f t ,  s l i c k . ,  
med. p l a s t . ,  1ig.- Bedding @ 
inc lus ,  , b r  . l i g  . l a m .  
a t  12.5 m 

- 
~h--yoft ,sl ick. ,  - - - - -  
high p l a s t .  

0 0 
Lig. - s o f t ,  lam. blk.1 Bedding 6 -8 

0 1 S l i c k e n s i d e s  28 
Sh, - s o f t ,  s l i c k . ,  I 
h igh p l a s t . ,  l i g .  
i n c l u s .  , It. b r .  t 0 

Bedding 5 , 
S l i c k e n s i d e s  28' 

0 
S l i c k e n s i d e s  49  

S l i c k e n s i d e s  40' 

0 0 
Sh. - carb . ,  s o f t ,  F r a c t u r e  7 2  , F a u l t  62 

L&. w .  l i g .  s l ' c k . ,  I F a u l t  49' 
med. p l a s t .  ,'dk h. I 3 5 ? A G E  O F -  



--. . - I PROJECT i Ouesnel S l ide  Study 

Sh. - carb. ,  s o f t ,  
lam. w. l i g . ,  s l i c k .  
med. p l a s t . ,  dk. b r .  --.----- -- - Lrg.- sh. s o f t  ,, --------- - Lig. - sh. s o f t .  , -- 

lam.  
--------- 
Lig.-sh., s o f t .  l am. ,  
,med. p l a s t . ,  sh . ,  v, 
dk. br . 

--------- 
She-sof t ,  mass., med. 
t o  high p l a s t . ,  br .  

- - - - - - -A -  

Lig. - shaly,  s o f t ,  
lam.,  blk.  

-------- - -- Lig. - shaly,  s o f t  
lam. ,  blk. 
- - - - - -A-  

Lig - s o f t ,  lam. b n  
--------- - .Lig.-soft ,  l a m .  blk.  

------- - -  -- S l s t .  - s o f t ,  - - 
b r i t t l e ,  ye l .  

R E M A R K S  

0 
Bedding 9 , s l i c k .  20° 

- Bedding lo0 

0 - Bedding 10 , 

- Slickensides 
' Bedding 8O 

, Fracture 80" o  - Fracture 50 

, Faul t  

Fau l t  20° 

so 



C O R F  L O G  
P R O J E C T  

R.M.H S R W  .5 ASSOCIAT%S LTC Quesnel S l i d e  Study 
C - \ - . Y L ~ I - T ' - S . -  ...a r.cr ..er *..lo-. c .. .,".EI\ 

k O L i  L O C A T I O N  
B.C. Department of Highways 

IN 1 JOB NUM 

DESCRIPTION 

Sh. - carb. ,  s o f t ,  
Lam. w. l i g . ,  s l i c k . ,  
led. p l a s t . ,  dk. b r . ,  
unber inclus .  

End of Hole 

' i l tmeter  casing 
x is ta l led  



P T O J E C T  Ouesnel  S l i d e  S  tudjr 
B . C .  Department  of  Highways 

h C L f  L O C A T I C N  
.-. - 

I - I S u r f a c e  Eleva t ior?  418 m Approx. I 

C7 
Z 
W 
c 

DESCRIPTION 
C 
ir) 
I T !  

Sand-grave l ly  ,some 
s i l t ,  l o o s e  t o  ned . 
d e c s e  , b rn  

-------- 
; r a v e l  - sand  a i s t u r e  

R E M A R K S  



DESCRIPTION 

ILignite-soft,lam,slick, 
Idk b r n  t o  b l k  

p a l e - c a r ,  ,so, t ,lam w 
i g .  , s l i c k .  , b r n  

I 

Lign i t e - sha ly , so f t , l am,  
; l i c k , b m  & b l k .  

>hale-sor t , la rn  w l l g . ,  
j l i c k , h i g h  p l a s  t .  ,grey 
ZiaTeTaTo g 7 E i T .  - 

- F a u l t  45' 

- F r a c t u r e  50' 

- F r a c t u r e  30' 

Bedding 0' 



r 1 R O C K  C O i i E  L O G  
P R O J E C T  

R . M H l i F m  3, ASSOC:ATES LTD. Quesnel  S l i d e  S tudy 
:D...rCI..c s.c,-L...-O. r.O.....O..C I . . r . E c ,  B . C .  Department o f  Highways 

H O L E  L C C A T I O N  

C O R E  i tECOVE9Y 

3.Q.D. -- - - - -- a.52 LLI 
PEDCEYT 

UJ f i >  = 
I 2 c  LO 53 ao too ,", "I8 

h a l e - s o f t  ,lam.w i i g  . , 
l i c k , h i g h  p l a s  t , g r e y  i 
, - - - - - - - -  

h a l e - l i g n i t e ,  i n t e r b e d ,  
k b r n  t o  b r n  1 Bedding 30-35" 

- - - A & - - -  

a r d ,  l i g h t  g r e y  

ha le-carb  , s o f t  , l a m . w  
i g  ,occ. s l i c k , m e d . p l a s  - 
L 11 -------- 
h a l e - l i g n i  t e  i n t e r b e d .  

i g n l  t e - sna ly  , ~ o r  c ,  lam, 

h a l e - l i g n i t e  , i n  t e r b e d ,  

- F r a c t u r e  70" 

Bedding 0-15" 

- F r a c t u r e  45" 

- F r a c t u r e  65" 

3 4 ?AGE O F -  



-. 
I 3 O C K  C O R E  L O G  

CORE 3ECOVE2Y 

4.G.O. -- - - ---  
PERC54T 

25 r o  so 10 IOO 

DESCRIPTION R E M A R K S  

I 

j l i g , o c c  s l i c k , &  b r n  

- 
, i gn i t e - sha ly  , so£ t ,lam, 
: l i c k ,  dk b r n  

- - - - - - -  - 

, igni te-shaly  , s o f t  ,lam 
; l r c k ,  dk b rn 

Lignite-shaly,soft,lam,~ 
s l i c k ,  dk b rn 

Bedding 30" 

- F r a c t u r e  25" 

Bedding 0" 

- Fault 20'" 

Bedding 0" 

Bedding 0' 

Ter ra teck  Piezometer 71020 
Ser.No. 1527 I n s t a l l e d  a t  
18.2 m 

i Bedding 0" 
T e r r a t e c h  Piezometer ?1010 
Ser .KO. 1523 I n s t a l l e d  a: 
110.7 m 

End o f  Hole . . 
i 



1 H o C K  C O R E  L O G  
I ,A-= r n ~ J 5 c ~  Quesnel 5llae scuay 

.I 2, R.M HAW & AESOC~ATES LTT). B . C .  D e n a r t ~ e n t  o f  Highways 
ILr $I 

C O - I V L I I - S  '-G1-".1-0. -. O I * , I l O . . C  ..".15'. 

.,*SF' hOCB L O C A T I O N  

I 
- 

Surface Ele - l a t ion  434 m. aDDrox. 
sea Q1531 /note ?.!%!iii 

+ R.Q.O. -- - - --  
*E.SCENT C 

2 0  ' 0  $0 30 :00 m 
~ ! i l ~ i l  

I ' I I I I I ! !  
1 : l : l ~ I : l '  

a l l ~ t ~ , ~ ! ~  
I I I  l i l , l  
l , ! ' l ! l ; l  
l l l l l ! / ! ~ ~ -  

1 1 i 1 i '  
l l ~ l ~ l ' l l l ~  

DESCRIPTION 

- ~ayement - 
Sand-gravel mix. some 
carb,boulders,med., 
dense, brovm 

Sam~ler P oundinp Eock 

N=43 

\ ; l ; l ; l ; l ' : .  I  I I i ! .  

- - - - - - - .  
Dense 



- 
iiznit2-shaly,soft,lam, 
slick,dk brn to blk 

Lignite-shale interbed! 
soft,lam,slick,dk & It 
brn 

Shale-carb,soft lam w 
lig, slick,med n h t  ,dl= 
& It brn 

T i  re-sha le ~Eit e f b x  : 
soft ,larn,slick,dk b r n  

- - - * -  - -- 
,, Lionlte-s=le rnt:, 

erbgdded soft 

- - - - - - - - -  
Li ite-shale interbed. F" so-t,lam,sllck, dk b m '  

E ~ n i ~ e - s h  le interber 
soft, a m ,  sfrck 

R E M A R K S  

. Fault 31) 
TP > 431 . Fault 50 
.Fault 30" 

Dip O0 



2 G C K  C O R E  L O G  
?ROJECl 

R.M.WAR!YI t ASSOC:~T+S L;P Ouesnel Slide Study 
-I 

CO-.~Lll-c.-51-.I-..G...UII .. 10.......,... B . C .  Department of Highways 
HOLE L?CIZTION 

I 

later Content 0 1  C l - iS l$  
DESCRIPTION I REMARKS 

I 
Li,s;ni te-shale interbed 4 ~~~l 
soft,lam,slick,dk brn 

lig,slick, dk brn 

Carb, some lignite lam --------I 

- Fault 
- Fault 

- Fault 

I 
Shale-carb,soft,iam w 
Lig,slick, h igh  ?last, 
ik & It brn 

L 
I 20" 

3 5 PAGE O F -  



I , = ; . c ' C K  C O R E  L O G  

DESCRIPTION 
- 

R E M A R K S  

h a l e - c a r b , s o f t , l a m  w 
L i g , s l i c k  med & h i g h  
, l a s t , d k  & It b r n  

Shale-so£ t , lam w lip,, 
? l a s t .  

Sha le-carb  , s o t  t , lam w 
l i g , s l i c k , d k  b r n  & b r n  

F a d  t 20" 

Paul t 20 

Fracture 35" 

F a u l t  30" 

S h a l e - s o s t , l a m  w lig, 
b l u i s h  1 



S O C K  C O 8 E  L O G  
'ROJCCT 

Quesnel Slide Study 
C O - I * . I I - r .  '-S...'.'.i. ..O.'*..OI.C ,'".IC,. B.C. Department of Highways 

n o L f  LOCITICN 

DESCRIPTION 

- Shale-sor t ,lam w 1 ~ s  
Shale-carb,soft,lam w 
lig,slick,dk brn 
- - 
Lignite-carb ,shale, 
interbed,soft,slick, 
dk brn & blk 

---A -a- - 
Shale-soft,slick,lt brn 

Shale-carb,soft,larn w 
lig,slick,med & high 
plast,dk brn b it brn 

Shale-soft,lt grey 

--------  -- - - 
Shale-soft,slick,high 
blast . 
I 

- - - - - - - -  
kiqnite -soft 

END OF HOLE 
Standpipe in Shallow 
at 6.1 m. 

REMARKS 

Slickensides 45" 

Bedding 15" - 20' 

Slickensides 45" 

-4licken ides 30" 
-3lickeniides 30' 
Slickensides 45" 
Terratech Pieeoaeter 
PI020 Ser.No61j2~ in- 
stalled = ?  1. . > "- 

[PAGE L O F L  



P R O J E C T  Quesnel S l ide  Study 
B.C. Departinent of Hichweys 

HOLE LCtAZION 

Surface e leva t ion  478 m approx. 

DESCRIPTION 

- 
Sand - gravel  n ix ,  
s i l t y ,  gravel  tn 5 
ned. dense, b r .  

Gravel - sandy, some 
cobbles, med. dense 

Lig. - Shaly , s o f t ,  
l am. ,  s l i c k . ,  dk. br .  
blk.  

Water t a b l e  a t  time 
of d r i l l i n g  

PAGE 1 O i 6  



I R O C K  C O R E  L O G  

C O R E  RECOVERY - -J Z Z 
0 3  

- 
G A *  Lz 5 

R . Q .  0. - - - - - -- - C Z f  w c u 
PERCENT 

C * - z g  W 
20 &O 60 39 l o  , r  

DESCRIPTION 

, ig.  - shaly,  s o f t ,  
.am., s l i c k . ,  dk. b r . ,  
i blk.  

ih. -- Carb. , s o f t ,  
.am. w. l i g . ,  s l i ck .  
~mber. i n c l u ~  - - 

Sh. - s o f t ,  high 
p l a s t . ,  s l i c k .  - - - - - - - -  - 

'Sh. - s o f t ,  high 
p l a s t .  

-- 

Lig. - s o f t ,  s l i c k . ,  
lam., dk. b r .  

Sh. - l i g  . interbed. , 
s o f t ,  l am. ,  s l i ck .  , 
dk. b r .  & blk. 

- - 
Sh. ,  - s o f t ,  s l i c k .  

high p l a s t . ,  It. 
b r  . 

- - - - - - -  
Lig. - shaly,  s o f t ,  
f r i a b l e ,  lam.  

----c-- 

Faul t  20' 

Fau l t  20' 

Bedding 20 
- Loss of c i r c u l a t i o n  

Fau l t  30° 

- Fau l t  60° 

- Faul t  30° 

0 - Fau l t  30 

- Fractur  "70 

PAGE L O F A  



- 
% O C K  C O a E  L O G  

PROJECT 
R..C.iLHARm .A ASSOClATL-ZS LTL). Quesnel S l i d e  Study ' 

B. C.  Departiient o f  Highways 
HOLE L 5 C A T I O N  

I 

h- - l ~ g . ,  in fe rbed . ,  
lo f t ,  lam. ,  s l ~ c k .  

Lg. - s h a l y ,  s o f t ,  
i r i a b l e ,  lm.  

----- 
s o f t ,  s l i c k .  - 

Sh. - carb . ,  s o f t ,  
lam. w .  l i g . ,  s l i c k . ,  
dk. Sr. & It. b r .  

--------- - - - 
Lig. - s h a l y ,  s o f t ,  

f r i a b l e  

Sh. - carb. ,  s o f t ,  
lam.w.lig., s l i c k . ,  
med. & hiqh  last. ,-st - - 
q y a ,  - - - - ,. 

Lig. ,  s o f t ,  b lk .  

-------- 
High p l a s t .  

R E M A R K S  

S l i c k .  3s0 

' ~ e d d i n ~  CO 

, F a u l t  3 o0 

- ~ a u l t  1;' 

S l i c k .  40° 



8 O C K  C O R E  L O G  

R.hl.HAHCI/ 2% ASSOCIAY£S LTD. Quesnel S l i d e  Study 
;O - .~ . . . - e  L-6,..'I.I-0 .-O.ll..O-.. I . . v I C ~ .  B.C. Departnent of Highways 

HOLE LCCATION 

- 
C 

4 
I - 
C - 

- 

- 

- 

-------- 
~ i g ' .  - sha ly ,  s o f t ,  
l,m., s l l c k .  

Sh. - s o f t ,  s l ' c k . ,  
led. t o  hlgh ? f a s t . ,  
)l. qy. 
;iq. - carb .  , sh.  i n t e l  
' bed. - 
;h. ca rb .  , s.oft - 'lam. w .  h g .  -- 
Lig. - carb.  s h . ,  
i n t e r b e d .  , s o f t .  s l i c k  

-------- 
jh. - s o f t ,  la. W .  

Lig., med. p l a s t . ,  

-------- 
Lig. - s h a l y ,  s o f t ,  -- l a m . ,  s l i c k . ,  d K -  

b r  . 

------A- 

Lig. - shalg; s o f t ,  l a  
s l l c k .  dk. 

Sh. - s o f t ,  med. t o  lo 
p l z s t . ,  51. gy., carb.  

Sh. - c a r b . ,  s o f t ,  l a m  
w .  l i q . ,  s l i c k . ,  med. 
h igh ? l a s t . ,  b r .  & dk. 

R E M A R K S  

0 
, F a u l t  30 

- S l i c k .  45O 

0 - F r a c t u r e  20  

- ~ a u l t  3s0 

- F a u l t  l s V  

0 - F a u l t  30 

- S l i c k .  45: 
- S l i c k .  45 



;h. - carb., soft, 
.am. w.  lig., slick, 
led. & high plast., 
)r. & dk. br. 

R.r;l.ti.%RDY XSSGC1A:TES LTP. 

-------- 
,ig. - soft, lam.,: 

F i O C K  C O 2 E  L 0 ti 
PROJECT Quesnel Slide Stcdy 

B.C. Department of Highways 
UOLE L O C A T I C N  

slick. blk. 

-------- 
,ig. - shaly, soft, 
.am., slick., dk. br. 
,lk. -------- 

------A- -- SS. - med., soft,- 
yel. 

------- - 
Sh. - soft., med. pla 
bl. gt;. 

0 
.Slickensides 30 

Fault 25' 

.Fault 30° Bedding 0 
0 

0 
Fractures 20 Bedding o0 

Bedding. 0-lsO 



DESCRIPTION 

Sh. - carb., soft, ltm 
w. lig., slick., med. 
& hiah olast., br. & - - - -  - dk. br. - - 
Lig. - soft, blk. 

Lig. - shaly, soft, 
some slick., blk. 

Sh. - soft, med. 
plast., 
bl. gy.  

lig. inclus . , 

End of hole. 
Terratech piezometer 
P1020 ~ e r .  No. 1525 
ingtalled at 17.7 m 
Standpipe installed 
et 4.6 m 



1 
, . 

! I l :  IIII 

I I 1 ' I I I I I  

DESCRIPTION 

Silt-sandy, f i,m to 
s t i f f ,  low plast br, 
moist 

sand-silty,loose,light 
br, damp 

Gravel sand mixture 
niedium dense  dam^ 

R E M A R K S  

Sampler Pounding Boulder 

Water T a l e  at time 
of drillinq 



7 , ? O C , r <  C O i i E  L O G  

CORE RECOVEiiY - -I z 0 2 
8.Q. 0, - - - - - -- ,= i b  c 

e 0 2  w 
P C A C Z N T  g - 2  $j 

2.3 40 SO 9 0  100 m U 
I 

DESCRIPTION 

. .. 
;ravel-sand mixture 
ned, dense, dams 

5hale:sort lam w l i g  
3y ,moist 

L i o - S  la51 *pick s o f t ,  

dark br 

R E M A R K S  



R.:~.HARM A ASSOCIATYS I-= ' q O J E C T  Quesnel  S l i d e  s t u d y  
B . C .  Department o f  Highways 

HCLB C G C A r l O N  

L a - S h , s o f t  lam s l i c k  
ik b r  t o  b l  

- - - - - - - - -  
Gh-Car5 s o f t  lam w l i g  
; l i c k  dk b r  

ih-Carb s o f t  lam w l i g  
; l i c k  high & med p las  
.t & dk b r  

--------- 
i g - ~ o f  t s l i c k  

h-carb ,  s o f t ,  lam w l i g  
ow & rned a l a s ,  l t , d k  
Y 

- Sh, lam, r e d  

- F a u l t ,  30°,  Note w h i t e  
f i l m  on s u r f a c e  

R E M A R K S  

J 



C O R E  2ECOVE3Y 

R . Q . D .  --- - - -- DESCRIPTION 

Lig-Sh, s o f t  s l i c k  lam 
dk b r  .s b l  

+gZSgLksof t ,  l a m  s l i c k  

r-liq i n t e r b e d  s o f t  ,-' 
&n It & dk b r  

- - - - - - - -  
h-lig i n t e r b e d ,  s o f t  
am s l i c k  It & dk b r  

h-sof t , la rn  carb s l i c k  
Y 

R E M A R K S  

, F a u l t  20" -.  

S l i c k  30"-40° 

4 5 PAGE O F  - 



DESCRIPTION 

:h-C +J s o f t  l i a  low 
~ e d  ft' dk L. gy i~ 1 
ih - sof t ,  lm w c a r 5  l i q  
Low %o ned p l a s  gy,  
119 l n c l u s  I 

S c -  f g r a i n e d ,  hard  
11s 

Sh-soft  s l i c k  med plas 
9Y 

n-sor; b e d d i n g  30' 
$ig-Sh, 5 g f t  s l i c k  1 71 s l i c k  med t o  high p l a s  

i ~ e d d i n g  45' 
Lig-Sh, s o f t ,  lm  s l i c d  
dk br  t o  b l k  

l e d d i n q  O 0  



r 1 8 O C d  C O R E  L O G  
C R O J E C T  

R . M . H A R ~  L ASSCC:ATES LTD. Quesnal Slide Study - 
-O...VLII-C ...-1-.'-115. ..O.s..,O-.C 1..v16., S.C. Department of Highways 

V O L E  LOCATION 

1 . 1  1 : 1 ; 1 <  
l b ! ' l : l ;  

1 1 , )  , I 1  

I l . l , l ; l i  1 ,  
, I  ! . l . l : l >  

i ' i l l  
I  I I _  1 : I !  
! l l i a ! : l ; l :  

R E M A R K S  

ig-Sh 
c br tzO;fk 

l a m  slick 1 
I 

End of hole I 
rerratech Pie zmeter 

20.1 m. 

I 
?1020, 1SE3t1528 Int. at 1 

! 
riltmeter Casing 
[ns talled 



OTHER TESTS -J 



t I 

DEPTH 

a- 

lo- 

- 

l ~ a r r  of lovesrtsatmn PeS. 6-8/67 1 JOB KO 
I 

SOIL DESCRIPTION 

DATUM 

~ U A F A C E  ELNATION 493.4 m  . 
GRAVEL (GP) l i t t l e  or no f i n e s  

( d r i l l e r s  l o g  J u l y  1 1 / 6 6 )  
t r a c e  of l i g n i t e  a t  5.0'  

CL4Y (CL) m s d i u m  st ind sizes ,  - 
d a r k  g r e y ,  damp,  s t i f f ,  or- 
g a n i  cs 

( ~ 1 1  orpn lc ,  oiacx, st lrr  
pi t e  

CL4Y (CL) s i l t y ,  b l u e  g r e y ,  - 
s t i f f ,  l o w  p l a s t i c  

L h a r d ,  g r e y  

7 b l a c k  b r o w n ,  h a r d  

DRILL TYPE 

-- - 

OTHER TESTS I 



Loggad! 0:vn. 1 CKD 1 oats of lnvescqarmn . 1 - ~ / < 7  I JOB No' 

SOL DESCRIP'TION 1 SOIL SAE 
20 40 60 I 

-1 
(GX) s i l t y ,  maximum s i z e  1 1/4"  

- (G?) grey, maximum s i z e  3 / 4 " ,  
4 - dense - - 

cL4Y (CL) h i g h  p l a s t i c ,  h a d ,  /fl D~ 
g r e y ,  o r g a n i c  seams (OH) a t  22' a -  

DRILL TY?E --+ 
OTHER TESTS 



+ 

B O R E H 3 L E  LOG 
R.M.+I%R:-iV L ASSOC!I\TES LTD. 

PRG.!CCT ;)UES;JEL SLIDE SyTJi)y 
B . C . DEPAXTIIEN'I' OF HIGiIi7AY S 

Lnuceo ? ~ v n  I  CKD 

DEPTH 
LVD - W -  WI - 

'NATER CONTENT % m. 

, , 
+ i ; i t l , ! , i j i : '  

l l ! i S ~  ) : ! I  i 

I ! .  1 1 , '  I - ! 
1 ! , l : l . ' l l !  
( / . I . )  ( i 1 ,  
1 ' 6 -  ; i i i ! l ; A !  ! 

I t l , I , l i Y . i  ! 
I i l l !  I 

; i 
! ; : l C i , ; " J !  
I  i 

. I , , 8' 
I I , 1 ; ;  i i :  
: ! , i  I I 

l l l l l l  I  

l ' l ' l v l :  I l l !  
I /  

: I . ;  1 , v :  I !  I I 
l t i : l i / ;  I l l  

! !  i l l  
1 1 1 ; ~ i  I l l .  1.2 - 

I ~ I : i l ~ l l I l l  
. i I  i l l l l j ~ I . l l  

! : l : l l l !  ! : 
I , !  I I  
l l : l l [ l i ~  - ~ I  I 
1 1 1 1  i i : i \  I  I - 
j ~ : l ~ I ' I V 1 1  
I  1 i ~ ~ ~ l ~ l /  

' 1 4  I 
' , ! ! ~ l : l t ~ , ~ l l 1  

I (  I p I , : ; l ! l !  
: I  i ~ i ~ l i l l l i  

, ! !  1 :  ! I  1 . 1 '  I 

- I I  ( . l , l : l l  I 

I ! 
I  - I / l l i l  I 

, 1 I ' 

I '  SOIL GESCZIPTION I SOIL S 
i 21 

DATUM - 
3 

i: IURFACEELEVAI10N 4 7 2 ' 5  c 
>:. - - (GP-GM) - f i n e  and course, 
- -  s a n d y ,  brown t o  g r e y ,  loose, - . maximum s i z e  3 /4"  - - 
C . - - c o a r s e  s i l t  
-. . . 
A/ .  Si4 s a n d ,  s l l t y ,  g r e y ,  maximum 

I 
-.:' Y z e  1/21'  "2  
d I - mAVET,  (G?) s a n d y ,  g r e y ,  maximu4 - s i ze  l " ,  medium d e n s e  a t  1 5 '  - - -. 

a (CL) some o r q a n i c s ,  s i l t y ,  
g r e y ,  r o c k y ,  ( T I L L )  s t i f f  

s i l t y  l i g n i t e ,  d a r k  g r e y  t o  
b l a c k ,  h a r d  

, I  I 
/ 

/r (CLI s i l t y ,  some o r p a ~ i c s ,  x "6 
/ g r e y ,  h e r d ,  l o w  p l a s t i c  

CLAY ( O H )  h i g h l y  o r g a n i c  - 
l i g n i t e ,  b l a c k ,  v e r y  s t i f f  

OTHER TESTS 



DEPTH 
wp- 0 W- C) LVI- A in. 

I SOIL DESCRlPTiON 
I z 

DATUM 

S J R F A C E E t N A T l O N  m. 

GRA VF& course sand, 
loose, max imum s ize  1" 

- - dense 

a .(OX) hi gfd y orqani c 
l i g n i t e ,  d a r k  grey, hard 

DRILL TYPE 2 
OTHER TESTS I 



I M'ATER CONTENT 'Y. . 

I SOIL DESCRlPTlON 

3 A T U M  
1 

SURFACE ELEVATION 493.9 m. 

GR.4VEL ( G P )  coarse a n d  m e d i u m  
s a n d ,  s l i g h t l y  s i l t y  ( 1 0 % )  , 
F r e y ,  maximum s i z e  3 / 4 " ,  dam:, 

r . 
5 U R  (SM)  f i n s ,  s i l t y ,  b r o w n ,  

. f e w  roots 
c. - GRAVEL (GP) (5% s i l t ) ,  c o a r s e  - - 

a n d  m e d i u m  sand, maximum s i z e  
1 . 0 " ,  g r e y ,  mediwm d e n s e  

I 
SrlND C S i v 1 o w  g r e y 7  

3/4" s i z e s  
-V (OH) h i g h l y  o r g a n i c  , 

l a y e r e d  l i g n i t e ,  dark g r e y  t o  
b l a c k  

m e d i u m  s a n d  lenses, l i g h t  

DRILL TYPE I 
OTHER TESTS _i 



B . C . DEL'A3Tf4ENT OE' If IGIIi7AYS 

1 loggec 'D:m. 1 CKD 

WATii)  CONTENT % 

i ~ ; l ! ; , l i ! i i  .- 
i 1 ! 1 / 1  / : ! : I '  
I : , ! l l j , i  

- i  i : i , ~  I i j i  I  
, I  ! .  ! I  ! . I '  
l ~ , ; i ~ . l ; ~ ! ~ l  
i i i l ' I ~ [ i l ' l . ~  

l ~ ~ ! i l : ~ : ! ~ ~ ~  
~ l i j l l ;  i ! ( 1 1 1  
~ ~ ! ~ ! l : l : ~ ~ l ~  

l i ~ l ! ~ l i l l  
~ ~ / i ~ ; l ~ l ~ ~ !  

3a:° of invest!gat~on JOB NO. I 
SOIL DESCRIPTION I SOIL SI 

z 
DATUM 0 

t 
SURFACE ELEVATlON 460' ' m' !2 2 

18 Z 
GRAVZL (GP) P a e d i u m  c o a r s e  sand,  

maximum s i z e  l " ,  grey, damp, 
loose 

m v  (OE) h i g h l y  o r g a n i c ,  s i l t y  
l a y e r e d  l i g n i t e ,  g r e y  a n d  b l a c k  
s t i f f  

GRAVEL (GP) s e a m  

srzsl (ML) c o a r s e  s a n d  a n d  f i n e  
g r a v e l  1" rock, grey (TILL) 

( O H )  h i g h l y  o r g a n i c  l i g -  I I 
n i t e ,  b l a c k ,  h a r d  ioi D- 

DRILL TYPE - 
I 

OTHER TESTS I 1 

Rec.= 25% 

Rec.= 17% 

Rec.= 13% 

Rec .= 33% 

Rec.= 7.5% 

Rec.= 91% 

Rec.= 50% 

Rec.= 25% 

Rec.= 50% 

Rec .5  1 0 0 3  

R e c .  = 100% 



2 0 40 6 0 
DEPTH 

Wp- 0 W -  3 w -  A 
WATER CONTENT So m. 

SOIL DESCRIPTION 

DATUM 

492.9 m. 
SU3FACE ELEVATION 

G.XAV?r ( G P )  l i t t l e  t o  no fines 

SI l rT  (ML) s l i g h t l y  o r g a n i c ,  
medium s a n d ,  l i g h t  g r e y ,  s t i f f  

U Y  ( O H )  h i g h l y  o r g a n i c ,  s i l t :  
l igni te  l a y e r s ,  b l a c k ,  v e r y  
s t i f f  t o  h a r d  

OTHER TESTS --I 



I I BOREHOLE LOG 1 

Logssd s:v?. CKD ( ~ a t e  of lnvest~gatmn Feb. 2 0 / 6 7  1 JOB NO. 

I 2 0 40 6 0 1 I SOIL DESCRIPTION 
I 

D A T U M  

SURFACE ELNATION 
494 .4  ,. 

WATEA CONTENT % 

L u x  (CL) 

W (Oh') hi qhl y o r g a n i c  
l a y e r s  of lignite, d a r k  grey, 

, 

TY.PE I 
OTHC'i, TESTS 





firm, cru.nbLy 

l i g h t  g r e y ,  hard 

cores p r e s e z t ,  l i g h t  

CLeV (OH)  h igh1  y o r g a n i c ,  
l i g n i t e ,  b l a c k ,  hard crumbly 

,- s o f t e r  cores of OH 

____) 

OTHER TESTS 

Rec.= 50% 

Rec .= 75% 



l i g n i t e  l a y e r s  , b l a c k ,  hard 

,, s i l t y ,  dark  g rey  



)are of lnvdsrlgatlon March 1/67 1 J 0 6  NO. 

SOlL DESCRIPTION 

OATUM 

SURFACE ELEVATION 492.  m -  

1 3  1 
OAlLL TYPE SOlL SAMPLE 

OTHER TESTS 

GRAVFT,  (GP) medium c o u r s e  s a n d ,  
g r e y  , maximum s i z e  1  " 4 

- - 
(GP-GM) s i l t y  

(GT-GC) c l a y e y  

CLAY (CL) s i l t y ,  g r e y ,  s t i f f  - 

(CHI h i g h  p l a s t i c i t y ,  b i t s  of 
l iryni  t e  

( O H )  h i g h l y  o r g a n i c ,  l i g n i t e ,  
d a r k  g r e y  t o  b l a c k ,  h a r d  



~ c q g ~ o !  c:-.~n. 1 CKD , 

GR-4VTL (G2.I) medium and coursn  
sand, s i l t y ,  g r e y ,  maxinum 
s i z e  1" d 

L 
( O H )  h i g h l y  organic l i g -  

n i t e ,  1" rocks, b l a c k  

DRILL TYPE -Y 
OTHER TESTS I 



, 2,O , 30 , 60 

w o - 0  w - 3  Wl-;: 

WATER CONTENT % 

DEP' 

m. - 

1 0  

SOIL DESCRIPTION 

DATUNl 

SURFACE ELNAT1ON C88- 

GRAVYL (G?) l a r g e  b o u l d e r s  

S.WD (SW) f i n e  s a n d ,  c o u r s e  - 
s i l t ,  y e l l o w  g r e y ,  pieces of 
wood 

GRqVT& XGAY) sil t y  , maximum 
q 7  en 7 *,--,, 

d 

CLAY (OL) o r g a n i c ,  s i l t y ,  g r e y  
h a r d  - -  - g r e y - b l a c k ,  f i r m  

,,, till like, f e w  medium rocks, 
l i t t l e  t o  no o r g a n i c s  - -  - d a r k  g r e y ,  h a r d  

MPLE - E a = T 5 ;  
"I - g - 

N= 6 

',I= 3 

v=2 3 

V=18 

V=26 

?=24 

?=33 
- 

DRILL TYPE 

OTHER TESTS 



DRILL TYPE 1 
I 

I 

I 

ATION 492.9 m. 

medium d e n s e ,  damp 

SL&T (NL) y e l l o w ,  hard ,  s l i g h t -  

e l l o w - b l a c k ,  f e w  b i t s  of 

OTHCR TESTS I 

Rec.= 17% 

R e c  . ~ 1 3 %  

R e c  . =25% 

R e c  . =Sot 4 



a.m.. I., 

a - 1  

C 



- - - - Shale - occ. t h i n  
s i l o t o n s  Iayers  

I f -  
- -- 

Plant  dcbris 

grades down t o  
~ i l t y ' s r .  u . f . g  
s c r t t e r r d  coal 

u .  
I 

. . . C.Y. 

Coal. d u l l  clean 
t h ~ n  coal s t r .  

coaly 6 carb 

u f.-m. pGQr sor t .  

t h i n  coal 'tr. 

car4 E c o a l f s t r  
coa l  hlchs 6 s r r  

f.y. 
..-c.g. 
coal blebs 6 

n.-c.g. 
C.* 1vr.  

coal bleb, 6 s t r .  
c n h .  layers 
C o a l .  d u l l  dins 
coal G carh lur  
f.-c. 
coal b lehr  

Si i& * / , I ts 
e - & .  
r l l y h t l y  s i l t "  
carb.  























ISOMAGNETIC L INES ( total  field) 

. . . . . . . . . .  5 0 0  gammas 
100 gammas. .  ......... 
2 0  gammas ............ - 
10 ga,"m,,s.. ........... . . . . . . 
Magnetic depression.. . ,,, * 

. . . . . . . .  F l i g h t  l i n e s . .  - 
Nominal terrain clearance 1000 feet 








