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ABSTRACT 

The Ch i l co t i n  prospect area i s  located i n  the Tyaughton Trough, a la rge  

Jurassic - Cretaceous deposi t ional  basin i n  southwest B r i t i s h  Columbia. 

The sedimentary and tec ton ic  h i s to ry  o f  the basin resu l ted  i n  both marine and 

con t inen ta l  deposition. I t  had been proposed i n  1983 t h a t  coa l  bearing 

sediments may be located w i t h i n  these sedimentary sequences. As a r e s u l t  o f  

f ie ldwork i n  1983 two sedimentary un i ts ,  the Jackass Mountain Group D iv i s i on  

' A '  and the  Kingsvale Group sediments were concluded t o  be possible 

coal-bearing s t ra ta .  

A reconnaissance program completed i n  1984 studied these u n i t s  and determined 

them t o  have been deposited under a l l u v i a l  fan t o  a l l u v i a l  f l oodp la in  

environments. While some coaly mater ia l  and p lan t  fragments were observed, 

the proper sedimentary condi t ions f o r  coa l  swamp formation were not  observed 

and no coa l  occurrences o f  economic value were discovered. 

I t  i s  concluded t h a t  t h i s  po r t i on  o f  the Tyaughton Trough contains no economic 

coa l  deposits and t h a t  i t  i s  u n l i k e l y  t h a t  other areas w i t h i n  t h i s  basin 

would. No f u r t h e r  i nves t i ga t i on  i s  recomnended f o r  the immediate area. 
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INTRODUCTION 

During 1984, a reconnaissance mapping program was conducted within the project 

area (92 0) known as Chilcotin (Figure 1). This program was conducted to 

follow-up the conclusions and recommendations drawn from a similar program in 

1983 and to address the feasibility of a continued search for coal within this 

tectono-stratigraphic region. 

The purpose of the 1984 program was to investigate a particular stratigraphic 

unit, Division A ,  of the Jackass Mountain Group which was identifed to have 

good potential for coal-bearing sediments. In addition, the sedimentary 

sequences of the overlying Kingsvale Group were to be investigated as possible 

coal bearing units. 

The program was allotted a six week time period from May 25 to July 10 with 

two Esso geologists completing the necessary coverage. Short term assistance 

was also given by two other geologists on an intermittant basis. 

A budgetary figure of $105,000 was allocated for use on the Chilcotin and 

Nechako projects. An estimated $55 k was utilized within the parameters of 

completion of this portion of the project. A list of expenditures is shown in 

Appendix 4. 



Figure 1 

CHILCOTIN RECONNAISSANCE 

AREA 1984 
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REGIONAL GEOLOGY 

The Chilcotin project area is located in a Jurassic - Cretaceous depositional 
basin known as the Tyaughton Trough. The Tyaughton Trough is bounded on the 

west by the Coast Geanticline, on the north and east by the Hinterland Belt 

including the Pinchi Geanticline and the southern portion of the Nechako 

Trough (Figure 2). Sedimentary accumulations are estimated to be 10 thousand 

metres. 

During the Middle Jurassic development of the Tyaughton Trough was initiated. 

Marine sediments of the Relay Mountain Group were deposited during the Upper 

Jurassic and Lower Cretaceous periods. During the Lower Cretaceous, this 

basin was uplifted creating a shift of the depositional trough eastward. 

Marine sediments of the Taylor Creek Group and non-marine sediments of the 

Jackass Mountain Group were then deposited in this residual low or successor 

basin. Continued uplift and transcurrent movement allowed for increased 

basinal development with increased sedimentation. As uplift through the Lower 

Cretaceous persisted, the Tyaughton Trough became increasingly non-marine in 

character with withdrawal of the marine sequence probably to the south and 

west. 

The primary sedimentary sequences of the Tyaughton Trough which have been 

studied include the Jackass Mountain Group and the Kingsvale Group and 

represent the non-marine depositional sequences. 

The study area is complicated by igneous activity and post depositional 

faulting. At least five period of plutonic activity and six periods of 

volcanic activity have occurred during and after deposition. A complex 

faulting series has also occurred in conjunction with these periods of igneous 

activity or as completely separate events relating to major structural events 

of the Cordillera. Oiscussion of these events is covered more thoroughly in 

the 1983 reconnaissance report (Hopkins). 



RECONNAISSANCE APPROACH 

The 1984 reconnaissance program consisted of geological mapping of five (5) 

target areas using ground crew mapping techniques and one (1) area by aerial 
reconnaissance methods. 

The target areas included three (3) areas underlain by sediments of the 

Jackass Mountain Group Division A and three (3) areas underlain by Kingsvale 

Group sediments. Target areas 1 through 5 are outlined on Figure 3 while the 

aerial reconnaissance area six (6) is shown in Figure 4. 

To adequately cover the areas and complete the geological mapping two methods 

of approach were used. The first consisted of establishing a field camp 

within the target area and running daily traverses from these centers. Two 

campsites were utilized to cover target areas 1, 4 and 5. The location of 

these camps are on Dash Creek and Nicodemas Creek and are shown on Figure 3. 

The remainder of the areas were covered by daily set out and pickup from 

Lilloet via helicoptor. This method covered areas 1, 2 and 3. 

Geological information was recorded in field notebooks and pertinent data was 

manipulated to provide answers to the theories put forward. The results of 

the fieldwork is included in the appropriate Appendices 1 and 5 and the 

subsequent interpretations and conclusions compiled within the main body of 

the report. The geology is plotted at 1:50,000 scale maps found in Appendix 7. 



1 : 500 0 0 0  
FIGURE 3 .  TARGET AREAS FOR CHlLCOTlN RECONNAISSANCE 

TARGET AREA 1 DIVISION A OF JACKASS MOUNTAIN GROUP 
0 C 9 ' P  

TARGET AREA 2 DIVISION A OF JACKASS MOUNTAIN GROUP 

TARGET AREA 3 DIVISION A OF JACKASS MOUNTAIN GROUP 

TARGET AREA 4 SEDIMENTARY ROCKSOF KINGSVALE GROUP 

TARGET AREA 5 SEDIMENTARY ROCKS OF KINGSVALE GROUP 
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STRATIGRAPHY 

The regional stratigraphy has been studied previously by the Geological Survey 

of Canada. A wide variety of rock descriptions have been placed on the 

various sequences. The two most commonly used are i) Duffel1 and McTaggart, 

1952 and ii) Jeletzky and Tipper, 1967 shown in Figure 5 and 6 respectively. 

The general stratigraphy of the Jackass Mountain Group has been described in 

detail by Hopkins (1983 report) and will not be covered in detail here. It 

had been concluded that the Jackass Mountain Group Division A was the most 

likely candidate to hold coal bearing sequences and thus the focal point of 

exploration. 

Jackass Mountain Group - Division A 

The lithologies of Division A were described during the 1983 reconnaissance 

and included "alternating beds of fine to medium grained carbonaceous 

litharenite, dark carbonaceous siltstone and carbonaceous shale. Large pieces 

of carbonaceous wood and high concentrations of plant fragments occur in 

abundance" (Hopkins, 1983). 

The overall thickness of the Jackass Mountain Group Division A was estimated 

at 1200 metres. Less than 5% of the unit was investigated in 1983 due to 

concentration on the overlying members. Representative sections of the 

remainder of the stratigraphic column were investigated within three target 

areas. 

Lithologies of the Jackass Mountain Division A within these areas are 

consistent with 1983 descriptions. They include fine to coarse grained 

sandstone, dark grey siltstone and dark grey shale. Small coaly stringers and 

abundant plant fossils were observed throughout while locally pebble 

conglomerate (chert and volcanic fragments) were found. Details of 

lithologies found in specific target areas are listed in Appendix 1 and a 

typical stratigraphic column found in Appendix 2. 



FIGURE 5 TABLE OF FORMATIONS I 

ERA PERIOD FORMATION LITHOLOGY 
OR EPOCH 

NOT I N  CONTACT 

ANDESITE, BASALT, 
AGGLOMERATE, TUFF, BRECCIA 

KINGSVALE CONFORMITY 
GROUP 

ARKOSE, GREYWACKE, SHALE, 
AND CONGLOMERATE 

UNCONFORMITY 

SPENCES BRIDGE ANDESITE, DACITE, BASALT, 
GROUP RHYOLITE, TUFF, BRECCIA, 

AGGLOMERATE, CONGOLMERATE, 
SANDSTONE, GREYWACKE, AND 
ARKOSE 

FAULT CONTACT WITH SPENCES BRIDGE GROUP; 
OVERLAIN UNCONFORMABLY BY EOCENE SEDIMENTARY 
AND VOLANIC ROCKS 

D I V I S I O N  C : CONGLOMERATE, 
GREYWACKE, AND ARGILL ITE 

JACKASS MOUNTAIN D I V I S I O N  B :GREYHAWE, 
GROUP ARGILLITE, ARKOSE, AN0 

CONGLOMERATE 

D I V I S I O N  A : ARKOSEGREYWACKE , 
ARGILLITE AND CONGLOMERATE 

FAULT CONTACT 

(DUFFELL AN0 McTAGGART, 1952) 



FIGURE 6 
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TABLE OF FORMATIONS I1 

SYSTEM 
AND 

SERIES 

STAGE FORMATION LITHOLOGY THICKNES: 
(METERS ) 

W DIVISION D ANDESITIC AND BASALTIC TUFFS AN0 BRECCIAS 1220 m+ 
4 VOLCANIC CONGLOMERATE, GREYWACKE, SHALE AND 6 1  m- 

CENOMANIAN ffl DIVISION C CONGLDMERATE 183 m+ 
AN) w D ANDESITIC AND BASALTIC TUFFS AND BRECCIAS, 1830 m+ 

LATER ?i $ DIVISION B MINOR LAVAS 
z PEBBLE AND COBBLE CONGLOMERATE, GRtU'WACKE, 1650 m+ 

- ? ? DIVISION A SHALE, SILTSTONE m 
MIWLE TAYLOR CHERT PEBBLE CONGLOMERATE, BLACK BANDED LIMY 

CREEK GROUP SHALE, GREEN TUFFS, VOLCANIC BRECCIAS, ANDESITE 3230 m+ 
AND AND BASALT ffl 

3 

W 
O 

U 

2 
2 

LOWER a u DIVISION C GREYWACKE, SHALE, THIN PODS AN) LENSES OF 
? ALBIAN ? - z CONGLOMERATE, ARKOSE 2440 m+ 

~n H FRENCH BAR BWLDER CONGLOMERATE, MINOR LENSES OF 610 m- 
ffl 4 FORMATION PEBBLE AND COBBLE CONGLOMERATE, GREYWACXE, 915 m+ 

APTIAN 5 u !2 3 (DIVISION B) ARKOSE 

2 2 GREYWACKE, SHALE, THIN BEDS OF CONGLOMERATE 
I ) .  SIMILAR TO DIVISION C 1220 m+ 

PROBABLE MAJOR UNCONFORMITY WITH JACKASS MOUNTAIN GROUP; POSSIBLE 
DISCONFORMABLE RELATION WITH TAYLOR CREEK GROUP 

RELAY 
MOUNTAIN 

GROUP (JELETZKY AND TIPPER, I 

ffl 
3 
0 

P:W 

2 2 
Pl h 
3 W 

P: 
U 

Ln 
3 
0 
W 

2 
fl 
W 
P: ,, 

I 0 
cl 



Jackass Mountain Group - Division B 

Lithologies of the Jackass Mountain Group Division B were recognized within 

target area 2 at South French Bar Creek. This unit included cobble 

conglomerate with well rounded granitic cobbles and a coarse grained sandstone 

matrix. Sandstone lenses were present and are described as coarse grained 

poorly sorted medium to light grey sandstone. Interbedded with the 

conglomerate as medium grained sandstone that was poorly sorted with angular 

clast characteristics. This lithological description is consistent with 

sections observed in 1983 and with previously documented descriptions by the 

G.S.C. and referred to as the French Bar Formation (Jeletzky & Tipper, 1967). 

Photographs of Division A and B sediments are shown in Plates 1 to 7 in 

Appendix 6. 

Kingsvale Group 

Rice (1948) described the Kingsvale Group as a series of younger volcanic 

rocks resting unconformably above the Spences Bridge Group with a sedimentary 

zone at its base. Fossil plant remains were collected near a railway station 

known as Kingsvale. 

Duffel1 and McTaggart (1952) described the Kingsvale Group sediments in the 

Ashcroft area as "buff to green arkose and grit, soft dark mudstone, grey to 

greenish grey conglomerate containing pebbles of granite and Nicola Group 

rocks and hard, dark, thin bedded argillite". 

Roddick and Hutchison (1973) in the Pemberton area described the sediments as 

"thin to medium bedded shale and lesser amounts of sandstone, arkose and 

conglomerate". The conglomerate consists mainly of chert and volcanic 

fragments. 

In the Taseko Lake map area Jeletzky and Tipper (1967) estimated the Kingsvale 
Group to be greater than 4500 metres thick and subdivided it into 4 mappable 

units. 



Division A - interbedded buff to greenish grey greywacke, coarse to fine chert 
and volcanic pebble conglomerate, siltstone and soft dark grey 

shale. Wood fragments and plant remains are abundant. 

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

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

Division D - andesitic and basaltic tuffs and breccias. 

During the 1984 program, three areas of the Kingsvale Group were 

investigated. Target areas 4 and 5 were mapped by ground methods while an 

area north Taseko Lake (Figure 4) and south of Scum Lake was completed by 

aerial methods. 

Lithologies described in Target Area 4 (Nicodemas Creek) consisted of chert 

and volcanic pebble conglomerate, very fine to medium grained sandstone, dark 

green to grey siltstone and dark grey shale. Plant fossils were found in the 
very fine grained sandstone. Occasional interbeds of andesite were noted. 

The described lithologies indicate that this would be Kingsvale Group 

Division A. 

Lithologies described in Target Area 5 (Dash Creek) include volcanic cobble 

conglomerate and very fine grained to coarse grained sandstone. Minor calcite 

veining was noted. No plant fossils or carbonaceous material was reported. 

The described lithologies are indicative of the Division C sediments of the 

Kingsvale Group. A stratigraphic section of this area illustrates the 

sedimentary relationships (Appendix 2). 

Lithologies observed in aerial reconnaissance north of Taseko Lake consisted 

mainly of interbedded units of brown to buff sandstone and grey siltstone with 

pods of pebble conglomerate and thin interbeds of shale. This section likely 

represents Division A of the Kingsvale Group. Some inhouse slides are 

available to view this area. Photographs of the various target area 

lithologies are shown in Plates 9 and 10 in Appendix 6 .  



DEPOSITIONAL ENVIRONMENT 

JACKASS MOUNTAIN GROUP 

The overall depositional environment interpreted for the Jackass Mountain 

Group is that of cyclic sequences of alluvial fan to alluvial plain 

transition. These sequences are the result of erosion of areas of probable 

repetitive uplift or relative relief change created by syndepositional 

movement along the fault margin of the Fraser Fault system (Figure 7). 

The processes involved for this mode of occurrence have been called 

Scarp Retreat and Lowering of Relief and Response to Tectonic Uplift (Nilsen 

1982). The scenarios are illustrated in Figure 8. 

DIVISION A 

The lithologic features combined with the sedimentary descriptions given for 

the intervals within Division A generally conform to sediments of a distal 

alluvial fan sequence. The interbedded nature of siltstone and variable 

grainsized sandstone coupled with minor conglomerate, carbonaceous shale and 

plant fossil occurrences suggest alluvial flood plain with sheet like deposits 

of finer to coarser material deposited at various stages of flow regime level 

or depositional gradient. The sedimentary scenario is likely similar to the 

Scarp Retreat and Lowering of Relief model shown in Figure 8. 

DIVISION B 

The lithologies of Division B consist of well rounded granitic cobble 

conglomerate with a coarse grained sandstone matrix with interbedded medium 

grained sandstone lenses. There were no recognizable sedimentary structures 

and the sorting of the material suggests indistinct graded bedding. 



Plan and cross-sectional views 
showing relationship of alluvial 
fan deposits to adjacent facies. 

(T.H. Nilsen - 1982) Fiaure 7 



ESSO RESO&CES C A ~ R O R  LIMITED E S S ~  OIL SRhOS. C 3 N  Rho M I ~ E R R L S  EPnRTMENT Ess0 10 C O A L  D I V I S I O N  01 
EXAMPLES OF ALLUVIAL FAN SETTINGS 

WITH TYPES OF VERTICAL SEQUENCES 

(TH.Nilm.1982) Fiaure 8 



The rounding of the cobbles indicate transport of the clasts but due to the 

expected moderate competency of the granitic material and cobble-size clasts 

the distance from source area is not likely too great. Therefore, it is 

concluded that Division 0 represents an alluvial fan conglomerate with 

probable occurrence of this area in the lower portion of the inner alluvial 

fan (Figure 7). 

The mode of occurrence of this unit is illustrated in Figure 8 using the 

Response to Tectonic Uplift model. Repeated conglomeratic sequences in the 

section above the Division 0 unit may represent minor pulses in uplift or 

changes in fluvial environments on the alluvial plain. 

Typical stratigraphic sections displaying the sedimentary relationship from 

the base of Division A to the top of Division C illustrates the overall 

sedimentary history (Figure 9). This tectono-depositional model is applicable 

in much of the successor basins formed during genesis of the Tyaughton 

Trough. A comparison between models of alluvial fan sequences in the 

Chilcotin prospect area and those from La Magdalena Basin - coal field 

succession of northern Spain are shown in Figure 9. 

KINGSVALE GROUP 

The depositional environment of the sediments of the Kingsvale Group are 

somewhat similar to the underlying Jackass Mountain Group. Because tectonic 

activity along the eastern flank of the Tyaughton Trough fault zones persisted 

into the Cretaceous a somewhat complex geological scenario was developed. 

Volcanism was prevalent and although probably contemporaneous with fault 

movement may have had periods without faulting. Nonetheless, the overall 

Kingsvale Group is an interbedded sedimentary and volcanic sequence which was 

deposited during this period. The Kingsvale Group has been divided into four 

units of which Division A and C, both sedimentary, have been previously 

described. A depositional environment interpretation has been made for each 

sedimentary Division A and C. 
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DIVISION A 

The lithologies previously described in Target area 4 (Nicodemas Creek) have 

been assigned to Division A of the Kingsvale Group. The sediments described 

indicate a probable fluvial floodplain depositional environment based on the 

variety of sediments and presence of plant material. Pebble conglomerates and 

fine to medium grained sandstone probably represent channel and crevasse splay 

deposits while dark green to grey siltstone and dark grey shale indicate 

overbank and back swamp deposits. Minor intercalation of andesite indicate 

periodic volcanism which likely were the precursers of Division 0 ,  a volcanic 

unit . 

DIVISION C 

Lithologies previously described in Target area 5 (Dash Creek) have been 

assigned to Division C of the Kingsvale Group. The lithologies consist of 

predominately volcanic cobble conglomerate with very fine to coarse grained 

sandstone. These sediments likely represent alluvial fan deposits along the 

flanks of the topographic highs created by the volcanic emergence. The grain 

size of the clasts and apparent lack of sorting would indicate these 

occurences would likely be in the inner to middle fan sequence (Figure 7 ) .  

TASEKD LAKE SECTION 

The target area north of Taseko Lake consisted mainly of similar lithologies 

to Division A and were judged to be dominately fluvial with channels and 

floodplain sediments fairly wide spread. Photographs of the units are 

illustrated in Plates 9 and 10 in Appendix 6. 
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SUMMATION 

Because t h e  type  s e c t i o n  has  descr ibed  sediments of both A and C t o  be 

s e p a r a t e  u n i t s  it is probable t h a t  A is  a d i s t a l  u n i t  and would have an 

a l l u v i a l  f a n  with s i m i l a r  c h a r a c t e r i s t i c  t o  C i n  its proximal s t a g e .  

Therefore ,  it is  l o g i c a l  t o  conclude t h a t  Divis ion  C, a  proximal a l l u v i a l  f a n  

sequence, had a d i s t a l  equ iva len t  s i m i l a r  t o  Divis ion  A. Should t h i s  be t h e  

c a s e ,  a t  l e a s t  2 pe r iods  of u p l i f t  and depos i t ion  could be recognized wi th in  

t h e  Kingsvale Group. 



COAL GEOLOGY 

COAL DEPOSITION 

Based upon t h e  presence of p l a n t  f o s s i l s  and t h i n  coaly i n t e r v a l s ,  i t  would 

appear t h a t  while  some f l o r a  assemblages e x i s t e d  a t  t h a t  time, t h e  proper  

c o n d i t i o n s  f o r  c o a l  swamp accumulation i n  t h e s e  i d e n t i f i e d  p o r t i o n s  of t h e  

prospect  and d i d  not  e x i s t .  The determining f a c t o r s  could be: 

1 )  u n s u i t a b l e  c l ima te .  

2) u n s t a b l e  d e p o s i t i o n a l  bas in  with l i k e l y  high v a r i a b l e  cond i t ions .  

3) l a c k  of e s t a b l i s h e d  widespread d e p o s i t i o n a l  a r e a s  i.e. back swamp o r  
b l a n k e t / p a r a l i c  bogs due t o  t e c t o n i c  i n s t a b i l i t y .  

Coal could occur wi th in  e i t h e r  s e c t i o n  of t h e  Jackass  Mountain and Kingsvale 

Groups i f  t h e  above cond i t ions  were met bu t  evidence from t h e  r e p r e s e n t a t i v e  

a r e a s  and r e p o r t s  on t h e  sediments i n  o t h e r  a r e a s  by va r ious  au thor s  don ' t  

suppor t  t h i s  p o s s i b i l i t y .  
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COAL QUALITY 

Coal samples taken from the Chilcotin prospect were analyzed at Loring 

Laboratories. The coal is classified as a sub-bituminous 'C1 coal* with the 

following quality analysis. Additional copy of this analysis is shown in 

Appendix 3. 

AIR DRIED BASIS 

H20 Percent 

Ash Percent 

Volatile Matter Percent 

Fixed Carbon Percent 

Sulphur Percent 

Calorific Value (BTU/lb) 

Equilibrium H20 Percent 

Specific Gravity 

*A.S.T.M. mnmf Heating Value 8615 BTU/lb. 



CONCLUSION 

The sediments o f  the  Jackass Mountain Group and the Kingsvale Group were 

in te rp re ted  t o  be a l l u v i a l  fan t o  f l oodp la in  sediments which were desposited 

along a scarp created by tec ton ic  a c t i v i t y  i n  the  Tyaughton Trough dur ing 

Jurassic and Cretaceous time. The sediments represented an areas where the  

o v e r a l l  energy o f  the f low regime and the  unstable nature o f  the  basin 

prevented proper condi t ions f o r  coa l  swamp accumulation. Small coa l  and coaly 

sediment occurrences were located w i t h i n  these sediments bu t  show no 

con t i nu i t y  o r  value as an economic resource. I t  i s  therefore concluded t h a t  

coa l  i s  u n l i k e l y  t o  be found i n  t h i s  area and based on our work t o  date 

f u r t he r  work i s  no t  recommended. 
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APPENDIX 4 

LIST OF EXPENDITURES 

The 1984 budgetary figures included a sum of $105,000 for reconnaissance in 

the Chilcotin - Nechako project areas. An allocation of funds to the 

Chilcotin project consisted of $55,000. The cost to complete the proposed 

program was tabulated to be $55,106.56. A cost breakdown is provided below: 

Helicopter 

Helicopter Fuel 

Accommodation 

Subsistence 

Truck Rental 

Fuel 

Field Purchases 

Salaries and Administration 








































































































































