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1. 

SECTION 1.0 INTRODUCTION 

In the summer of 1979,field work on the Peace River 

Canyon coal properties of Cinnabar Peak Mines Ltd. began 

in early June and ended in late August with a field crew 

encompassing some 40 personnel. The work consisted of 

an extensive reflection and refraction seismic survey de- 

signed to evaluate the Gething Formation on Portage and 

Johnson Mountains and to provide additional structural 

information on the properties. Some geological field ex- 

aminations were made in conjunction with the survey as 

additional input to the structural evaluation. .. Future 

exploration and mine planning programs are expected to be 

designed from the integrated geological/geophysical inter- 

pretations. The survey was conducted along hand cut 

traverses. Field personnel and equipment were transported 

with helicopter support. 



2. 

SECTION 2.0 SUMMARY AND RECOMMENDATIONS 

2.1 Summary 

A geophysical survey consisting of traverses totalling 

22.44 line km. was conducted over the property. The seismic 

survey was carried out to provide coverage through contin- 

uous refraction and reflection techniques which permit a 

comprehensive structural analysis when coordinated with 

the surface and subsurface geological data'previously re- 

ported. (see references) Geophysical data was obtained 

at 30 meter intervals along the traverseswhich provided 

a total of 763 reflection and refraction profiles. 

All refraction data has been evaluated for near and . . 

sub surface information. The reflection data was processed 

and computer enhanced for interpretation. An evaluation 

of the data, integrated with the geological information 

has provided guidelines for effective drilling and mine 

planning on the property. 

The Gething formation thickness established on the 

east and west flanks of Portage and Johnson Mountains 

appear greater than initially projected. Greater coal 

reserves than previously interpretated may be available 

in these areas. 



3. 

2.2 Recommendations 

With the confirmation of Gething Formation thicknesses 

and implicitlythe coal seams.therein,the continuation of 

the exploration program is justified and recommended. 

This program will be directed to obtaining data for 

the establishment of an open-pit mine on and near the 

southern slopes of Mount Johnson and extending northwest 

as well as on the east and south east slopes. 

It will include additional drilling with a further 

drilling program recommended to establish the continuity of 

the seams down slope southwest of Mount Johnson for a pro- 

jected underground mine. r 

A comprehensive drilling program is also recommended 

on the east and southeast slopes of Mount Johnson to obtain 

data for the possible establishment or extension of an open- 

pit mine. 

Further drilling of one or two holes is recommended 

on the west side of Portage Mountain to evaluate the coal 

seams of the middle and lower Gething. With the rapid 

increase in values of thermal coals, and the known high 

thermal quality of the lower Gething coals, reserves and 

mineability should be established. 



4. 

SECTION 3.0 WORK CONDUCTED 

The seismic survey was conducted over a 3 month 

period from June to August, 1979. 

Hand cut traverses totalling 22.44 line kilometers 

on 5 lines were completed using a helicopter supported 

operation for transportation of field personnel and the 

seismic equipment. The survey was shot by Canjay Ex- 

ploration (1976) Ltd. of Calgary, Alberta under direction 

of Werner Exploration Consultants Ltd. of Calgary, Alberta, 

and the general supervision of Geoquest Consultants Ltd. 

of Edmonton, Alberta. 

The seismic spread confi'guration consisted of 48 

stations with geophone groupings at 30 meters. Geophones 

were planted in in-line groups of 9 spaced at 3.5 meters. 

Dynamite was used as the energy source with each shot 

point located at the mid point of the 48 stations. This 

provided a split spread layout of 24 stations on each side 

of the shot point. The dynamite source was layed out as 

a group of either 7 or 14 holes per group at an average 

hole depth of 5 feet. Holes were tamped with cement to 

reduce air blast and other seismic noise. 

The split-spread configuration was maintained over 

the majority of the survey. Exceptions occurred only at. 

the ends of the lines where the spread lengths extended 

to 48 stations one way. 



5. 

Each 30 meter station on the traverse was also occupied 

as a shot-point resulting in some 763 reflection and refrac- 

tion profiles being obtained during the courses of this sur- 

vey . Footage drilled to accomodate this number of shot- 

points approximated 20,000 feet. 

This multifold field technique (Fig. 3.1) is used to 

provide a different geometric configuration to a common sub- 

surface depth point through recording seismic ray patterns 

at various distances. By appropriately defining the re- 

flected ray paths as being received at these common depth 

points, the recorded data may be identified, appropriately 

processed and summed to give significantly increased desired 

signal enhancement while eliminating undesirable seismic 
. . 

noise. A six-fold multipliciiy diagram (Fig. 3.2) illus- 

trates the methodology of the sequence by using every second 

station as a shot point and the principles of the common 

depth point summation or stack. In the current survey a 

twelve-fold multiplicity or 1200% common depth point stack 

process was used. 

Near surface refraction data was used for overburden 

analysis and velocity evaluation to provide corrections re- 

quired for the individual traces at each shot point. Each 

trace requires individual corrections before computer pro- 

cessing may be attempted. 

In addition the refraction data may be integrated with 

the reflection data for sub-surface structural analysis. 



SECTION 4.0 SURFICIAL GEOLOGY 

. The geologic structures in the vicinity of the Peace 

River, which covers the mining areas of immediate interest, 

consists of three northerly trending bands. The central 

band is the most disturbed. It is about 1.5 miles wide, 

and crosses Portage Mountain, Grant Knob, and part of Mount 

Johnson. The western border of the central structural band 

is gradational with westerly dips steepening from 15' or 

less to as much as 20'. Farther east the dips decrease 

toward the axis of the southerly extension of the Butler 

Anticline. The eastern structural band is up to three miles 
. . 

wide on the Cinnabar Peak Mines Ltd. properties. South of 

the Peace River the strike'is also northerly, but most of 

the dips are in the range 5' to 20' east. Overburden and 

Moosecall Lake obscure the structure of most of the Gething 

and Moosebar formations south of the Peace River Canyon 

away from the canyon. 



7. 

SECTION 5.0 GEOPHYSICAL-GEOLOGICAL STRUCTURE INTEGRATION 

5.1 Seismic Refraction Analysis 

Cross sections of seismic first arrival plots compiled 

at four shot point intervals for lines P-l, P-Z, P-3, P-4, 

and P-5 (Figs. 5.1.1 to 5.1.5). 

Near surface velocity analyses in conjunction with 

surface topography indicates consistency in the bedrock 

velocities averaging 3658 meters/second (12,000 feet/second) 

for both the Gething and Cadomin formations. Velocities in 

areas of thicker overburden i.e., near Moosecall Lake are 

in the range of 1220 meters/second (4000 feet/second). 

The near surface data analysis and time corrections 

were provided by STACS Data Services Ltd. of Calgary, Alberta. 

Overall average velocities and projected depth of 

penetration as a function of spread length i.e., 750 meters, 

suggest no significant higher velocity interfaces occur 

within the Cadomin and imply that little reflection activity 

might occur within this unit. 

Analysis of the refraction data across the major axis 

of the Portage Mountain and Johnson Mountain structure provides 

no evidence of the fault trace projected from surficial and 

photogeological evidence. 

The nature of the Cadomin lithology as previously re- 

ported (see references) would suggest that little significant 

bedding continuity is available for definitive seismic analysis. 



8. 

5.2 Seismic Reflection Analysis 

A seismic reflection record section was produced for 

lines P-l, P-2, P-3, P-4 and P-5, (Figs. 5.2.1 to 5.2.5). 

These data, as presented, have been fully corrected 

for surface topographic effects, weathering and overburden 

low velocity effects, as well as seismic ray path variations 

for the Common Depth Point 1200% stack described earlier 

in this report. 

All near surface corrections have been applied using 

a final correction velocity of 3658 meters/set. (12000 ft./ 

set) to reduce the data to a datum of 610 meters (2000 ft.) 
r. 

above sea level. 

Each trace represents the computer processing and final 

summation of 12 field recordings. 

The record section is presented in a vertical time mode 

with 0.00 seconds on each section representing the reference 

surface of 610 meters above sea level (2000 ft. A.S.L.) 

The corrected data was processed through computer en- 

hancement techniques and presented as conventially displayed 

sections by Veritas Seismic Processors Ltd. of Calgary. 



9. 

5.3 Seismic Reflection Interpretation 

Interpretation of lines P-l, P-2, P-3, P-4 and P-5 

are presented in Figures 5.3.1 to 5.3.5 inclusive. 

Reflection continuity has been evaluated and re- 

flection dip segments are identified and plotted. 

As the lithology of the Gething formation includes 

thick massive sandstones with considerable lateral continuity 

it is expected that velocity interfaces between these sand- 

stones and overlying shales, coal seams etc. would provide 

a most adequate reflection system. The underlying Cadomin 

is not expected to provide significant reflection energy 

returns. 

The interpreted profiles are presented with the surface 

elevation profile translated to a seismic time surface. 

With the Cadomin formation providing minimum coherent seismic 

signals, a Cadomin-Gething formation interface has been 

established. The resultant Gething formation thickness is 

therefore determined as that interval between the surface 

(seismic) and the top of Cadomin.(Fig 1.4) 

Minor faulting in the Gething is clearly evident. No 

attempt to deduce displacement has been made. No evidence 

of this faulting is seen in the seismic refraction data. 

Questionable minor faulting in the Cadomin and Pre-Cadomin 

is evident near the axis of the major structure. 



5.4 Geological Structure Analysis 

Cross-sections Fig. 5.4.1, 5.4.2, 5.4.3, 5.4.4, 5.4.5, 

include the geophysical data of lines P-l to P-5, and also 

includes surface and subsurface information previously re- 

ported (see references). 

These data have been placed on an exaggerated vertical 

scale to be consistent with the geophysical cross-sections 

presented separately. 

Dip projections and surface structural data coordinated 

with the seismic data have tended to confirm the general 

structural make-up of the properties. I. 

Minor faulting has been confirmed in a number of areas 

and overall Gething Formation thickness is thought to be 

more extensive than previously considered. 

Coordination of these data also suggest that the west 

side of Portage Mountain and the east side of Mount Johnson 

have considerable mineable open pit coal reserve potential. 



11. 

SECTION 6.0 CONCLUSIONS 

The seismic data obtained through the Common 

Depth Point 1200% stacking technique has provided 

significant additional sub-surface data to that ob- 

tained by previous exploration modes. 

Fault traces have been identified and located. 

Overburden analysis and Gething formation thick- 

nesses have been obtained wh$ch will provide guide- 

lines and directions for evaluation of the structure 

and stratigraphy of the subject property. 



Coordination of the geological and geophysical 

data has suggested increased thicknesses in the Gething 

Formation and will establish the priorities of future 

exploration and planning in the area. 

Additional coal reserves may occur because of the 

Gething Formation thicknesses with the anticipated in- 

creased mineable reserves occuring in the middle to lower 

section of the Gething. 

Respectfully submitted, 

February 6, 1980 
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