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AGER, BERRETTA & ASSOCIATES INC. 

Telephone: (604) 669-7748 

CONSULTING 
GEOPHYSICISTS i 

206 - 595 Howe Street 

Voncouv~r, B.C., Canada 
V6C 2T5 

SUMMARY 

Reconnaissance gravity lines were run across potential 
coal bearing areas near Chetwynd, B.C.. The method has been 
successful in that anomalous responses indicative of coal 
deposits were obtained and drill.targets have been located. 

Respectfully submitted, 

Gordon El$/s, 
January 1981 



GOODRICH COAL SURVEY 
. 

At the request of Gulf Canada Resources Inc. Ager, 

Berretta & Associates.completed a reconnaissance coal 

survey west of Chetwynd, B.C. The purpose of the survey 

was to test the effectiveness of the gravity method to 

locate relatively deeply buried coal deposits and to define 

drill targets. 
. 

SURVEY PROCEDURES 

The crew stayed in Chetwynd and drove to and from the survey 

area. The terrain is relatively flat and survey lines were run 

along roads at right angles to the assumed geological strike. 

Station spacing was 15'metre~s on a'il'.lines. Elevations were 

obtained through standard leveling methods using a Pacific S&2 

automatic level. Station elevations are within a relative accuracy 

of 40.01 feet. Elevation datumis arbitrary'. . : 
Gravity observations were made using a LaCoste & Romberg 

Model G gravity meter (serial no. 199) with reading accuracy of 

5 0.02 milligals. Instrument and diurnal-drift were accounted 

for by periodically tying into base stations established in the 

field and tying into National Network station 9167-67 in Chetwynd 

every morning and evening. Absolute gravity in the survey areas 

can be determined through the ties to the National Network station. 

GEOLOGIC PARAMETERS -- .~. 

The survey targets lie beneath 100 or more metresof 

alluvial overburden. The bedrock is highly folded sediments. 

Drill holes have intersected coal, one section of which was over 

100 metres thick. The attitude of the coal is unknown and the 

100 metre intersection may be down dip or thr0ugh.a series of 

tightly folded sections of a much narrower seam. Some of the 
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other drill holes have intersected relatively narrow seams. 
Topography of the overburden/bedrock interface is unknown 

but it could include considerable relief and be the source of 
gravity anomalies. 

SURVEY RESULTS 

The three gravity lines completed will be referred to as 

follows:' 

a) top road line, 27 stations, 390 metres long: 
b) middle road line, 12 stations, 165 metres; 
c) bridge road line,-68 stations, 1005 metres; 

Bridge Road Line 
The bridge road line (Figure 1) gravity data yields two 

anomalous zones, one centered at 210 west (station 13) and the. 
other centered at 525 west (station 36). Both anomalies are 
approximately 0.4 milligals in magnitude. The anomaly at 210 
west is coincident with the drill hole which intersected over 100 
metres of coal. The gravity response suggests that the true 
thickness of actual coal is much less-in the order of 30 metres 
or less depending on the density contrast between the coal and 
host rock. 

The anomaly at 540 west is of the same order of magnitude. 
The symmetry of the response suggest that the source of the anomaly 
is dipping fairly steeply to the west. Drill hole location is 
recommended at 540 west. 

There may be a third anomaly on the west end of the grid 
(9-90 west) but the data does not extend far enough west to properly 
define the anomaly. As a lower priority target a drill hole 
would be placed at 990 west. 

. 



Middle Road Line 

The middle road line(pigure 2)is.too short to delineate any 

targets of the size or at the assumed depth of those on the 

bridge road line. There is a gravity anomaly centered at approx 

-imately 122 west but the magnitude and extent of this response 

suggests that it is caused'by a near surface source. If the 

overburden were found to be on1y.a few metres thick here, this 

would become a drill target. If the source is a coal seam, the 

gravity response suggests that it is very steeply dipping and 

only a few metres wide. Drill hole location would be critical 

in this situation.. 
~: 

Top Road Line _.. .~" 

The gravity response on this line '(Figure 3) exhibits an 

anomaly almost identical to those on ~the bridge road‘ line, 2 
Symmetry of the response indicates that the. source is dipping 

moderately to the west. A drill.h.ole located at 110 west should 

explain the source of this~ anomaly; 

CONCLUSION 

The gravity survey has defined three primary drill targets, 

two on the bridge road line and one on the top road line, and 

two secondary targets. The effectiveness of the system will 

be determined by the results of the drilling program. 

. . 



APPENDIX 

GRAVITY FUNDAMENTALS 

There are a number of steps required in order to obtain 

meaningful, relative gravity values from raw field data. The 
final values are referred to as Complete Bouguer Gravity and are 
derived from the following components: . 

9, = 

gfa= 

gbs= 

91 = 

gt = 

observed gravity = field observations corrected for 
drift and adjusted to National Grid Base. 

free air effect = correction for the relative distance 
of observation points from the center of mass (earth). 
This calculation moves all stations to a common- elevation 
and corrects for relative differences in distance from 
the source mass. -. 

bouguer slab effect = correction for the relative 
differences in amounts of surface rock below gravity 
stations. This calculation requires that a mean density 
or rock type between the lowest and highest grid 
elevations be established. All stations are shifted 
to a common datum as in the free air effect except 
that the vertical change is through an assumed slab of ' 
the derived density. .~... 

latitude correction - correction for change of observed 
gravity with change in latitude - due primarily to 
the difference in the earth's radius between the 
poles and equator. .;. 

terrain correction = correction for variations 
caused by local terrain. The vertical component of 
the gravitional effect exerted by nearby hills, or 
not exerted by valleys or gullys, will effect the net 
reading obtained at any one station. The overall 
effect on a given line profile or grid area will be 
a function of the station spacing relative to the 
frequency of the terrain correction. 

Accurate and appropriate application of the above corrections 
yields Complete Bouguer Gravity values which are in theory, free .. 

from all effects excepts those caused by realtive changes in density 
within rock units below the survey area. . 



G cb = go - (gfa + gbs + 91 + gt ) = Complete Bouguer Gravity. 

Changes in relative gravity vaiues which may result in 

"anomalous" readings are a function of: 

- the difference in densities between rock units. 

- the sizes of rock units relative to each other and relative 
to the grid spacing or "target" size. 

- the distance from the area of density contrast to the 
observation points. 

For example; steeply dipping, near surface massive sulphide deposits 
or coal seams will give sharp featured gravity anomalies, 
the former greater than background, the platter less than 
background. Density contrasts at depth, such as slopes or 
changes in basement stratigraphy , will result in very low 
frequency changes, often referred to as gradients. ~. 

.- 

. . . 

-...-. ;. . . 

. . . 

- 





MGALS 

91.0 

METRES 

METRES 150 120 

i GULF - GOODRICH COAL 
L 

BOUGUER PROFILE 
MIDDLE ROAD LINE 

I DATE; JAN. 1981 
I 

AGER,BERRETTA 8 ASSOC 
VANCOUVER, B.C. 





- 

GULF CANADA RESOURCES LTD. 
2'~. 

OPERATIONS‘REPORT 

MINI-SOSIE TEST 

GOODRICH COAL PROPERTY, CHETNYND, B. C. 

(APRIL 1981) 

COMPAGNIE GENERALE DE GEOPHYSIQUE 



“‘3 

1 1NTR0DUCT10N 

CONTENTS . 

2 FIELD CONDITIONS 

3. PROGRAM 

4 COMPOSITION OF CREW 

5 STATISTICS 
--- 

.6~~.., TOPOGRAPHIC bPERATIONS 
_ 

7 PRODUCTION PARAMETERS 

8 -TEST 

9 CONCLUSIO'N 

_’ 

ENCLOSURES 

1 LOCATION OF.SURVEY SCALE l/500,000 

2 SHOT POINT LOCATION MAP SCALE l/10,000 

3 LIST OF ELEVATIONS 

4 LIST OF COORDINATES 

5 LINE CHAINING REPORT 

6 ACTIVITY REPORT 



'j 1. INTRODUCTION 

From April 11 to April 22, 1981, Compagnie Generale de Geophysique con- 
ducted a high resolution seismic survey for Gulf Canada Resources Ltd., 
using the Mini-Sosie* technique. 

The area of study was located approximately 70 kilometres to the south- 
west of Chetwynd, B. C., on a Canfor logging access road. 

The survey was performed as an.experiment to determine the suitability 
of the Mini-Sosie method for coal exploration in this region. 

The target zone of the survey is a series of coal seams in the Upper Gething 
Formation of the Bullhead Group. The depth of the target zone is between 
0 and 150 milliseconds two-way time. Overburden is variable from 0 to 50 
metres in thickness, and the coal seams themselves generally vary in thick- 
ness from 10 to 100 metres. The geology is very complicated tectonically, 
characterized by overthrusting strong dips,~ and several generations of 
folding. The eastern end of the line is characterized by a thin layer of 
overburden, and simpler tectonic structures. 

Approximately eight and a half kilometres of line were shot. 

FIELD CONDITIONS 

The program was shot between kilometre 37.5.and kilometre 46 on a Csnfor 
logging access road which cuts off Highway 97, approximately 30 kilometres 
southwest of Chetwynd. The terrain condition itself was relatively good, 
being snow-covered for the first half of the survey and generally muddy 
during the latter part. It was necessary to have a grader clear the road 
for initial access to the survey location. The area was mountainous, with 
considerable changes in elevation along the survey line. 

Access to the line from Highway 97 was very good, except during periods of 
heavy snow. 

The ambient noise was occasionally high, due to gusting wind conditions and 
the difficulty in planting the geophones solidly into the still frozen sur- 
face of the side of the road. 

3. PROGRAM 

i? 

The program consisted of one line along the existing Canfor logging road 
between kilometre 37.5 and kilometre 46. It was preceded by three tests 
to determine the most suitable shooting parameters. Test 1 spread was located 
between flags 553+5 and 576+5, with shots at both east and west ends of the 
spread. Test 2 spread was located between flags 183+5 and 206+5, again 
with shots at both ends of the spread. Test 3 was located at flag 118, at 

* Trademark of Elf-Aquitaine (Production) 
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the west end of the line. More than one noise spread was necessary because 
of the variation in the depth of the overburden from west to east, and 
because of variation in structural complexity along the seismic line. The 
corresponding arrays and field operations are described in detail in the 
monthly report. 

All tapes of tests, as well as of production lines, were returned to CGG 
Data Processing in Calgary for processing. 

~:4. COMPOSITION OF CREW 

4.1 Personnel 
- 

1. Supervisor 

- ~. 1 Party Manager -2 
1 Observer 

1 Surveyor 

1 Mechanic 

1 Line Truck Driver 

f-7 
5 Helpers 

‘L-1 
4.2 Vehicles 

1 4x4 Recording Truck 

1 4x4 Cable and Geophone Truck 

1 4x4 Wacker and Spares Truck 

1 4x4 Survey Vehicle (Bronco) 

1 4x4 Liaison Vehicle 

4.3 Equipment 

1 24-channel Mini-Sosie Unit made up by interfacing two Input/Output 
DHR-1632 MS 12-channel Recorders/Processors and Single Tape/Plotter 
Unit 

500 or 1000 samples per channel 

Sign-bit recording option 

Sample rates: l/4, l/2, 1, 2 and 4 ms. 

Record length (configuration dependent): l/g, l/4, l/2, 1, 2 
or 4 seconds 

~ ‘-.‘) 

(. -. 
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Input/Output RLS-120-24-Rotalong Switch' 

Input/Output MSA-1Multiple Source Adapter 

Input/Output SS-1 source sensors 

Tektronics Storage Oscilloscope 

Wacker GVR 200 Y Rammers.(220 lb. each) 

Wacker GVR 151Y Rammers (150 lbs. each) 

Mark Products L25E 40 Hz geophones on 49 strings 

Take-outs on 12 x 6 50-pair Random Lay Cables, take-out interval = 
20 metres -. 
SO-pair 200 metre jumper cables ,: 

Reels of sensor cable (2,800 ft., 8 conductors) 

Motorola portable trans&ver (5 watts) 

Wild TO compass theodolite and rod 

Hewleit-Packard HP-19C programmable calculator 

General Electric Portable Transceivers 

) 5. PRODUCTION AND STATISTICS 
. 

The detailed figures are shown in the attached monthly report. In summary, 
moving time to and from the field represented approximately 25% of the total 
time, and the average number of shots per day was 83. 

6. TOPOGRAPHIC OPERATIONS 

Th,e instruments used were a Wild TO compass theodolite and an inverted rod. 

X, Y and 2 have been surveyed every three stations (30 metres) from station 
101 to station 196. 

From station 196 to station 950, every four stations (40 metres) were surveyed. 

Coordinates are computed from the values given by Gulf on drill holes along 
the side of the seismic line. Although coordinates for 50 drSl1 holes were 
supplied, the surveyor was able to locate only four of these. These four 
drill holes-DH 29, DH 52, DH 53 and DH Ulwere used to establish a bearing 
(26O 00'). - 

0 i 
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Two closures were made to complete the survey. The first closure between 
DH 29 and DH 01 tied within three metres for the X - Y coordinates. For 
the elevation,. there was no error in the closu-ie. The second closure, 
starting at'DH 01 and ending'back at DH 01 which covers a distance of 12 
kilometres, was in error by 10 matres on the Y coordinate and one metre OR 
the X coordinate. 

~For the elevation, there was an er&or of one metre. 

After completion of the survey, tags were nailed to trees and posts at 
approximately every 250 metres. and all flags were picked up and removed. 

_.- 
7. PRODUCTION PARAMETERS 

Sampling: 1 millisecond 

Record Length: 0.5 seconds 

CDP Coverage: 1200% 

Low C&t Filter; 30 Hz :':y 
Trace Interval: 10 metres 

Offset: 90 metres 

Geophone Array: 9 geophones in a line sprqad over 30 metres 

Ramming Segment: 10 metres 

Number of Pops: 1300 with 2 rammers ... 

Geophones, shot point patterns, offset values, etc., are described in detail 
in the attached monthly report. 

a. TESTS 

Tests were carried out on two noise spreads, followed by a few final tests 
at the west end of the line. 

Test #l 

The first test position consisted.of a noise spread of 24 groups of bunched 
geophones, laid out between flags 553+5 and 576+5. Two shots, with offsets 
of 5 metres and 10 metres were carried out immediately to the west of flag 
553+5, and two shots to the east of flag 5765, also with offsets of 5 metres 
and 10 metres. 
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The first breaks show only one distin'ct.layer, w&th a velocity bf approxi- 
mately 4,000 metres/second. 

The ground roll velocity ranges from 1100 metres/second to 1800 metres/second, 
with a period of from 15 to 25 milliseconds, a wave length varying between 
16 and 40 metres, and a frequency of approximately 40 to 60 Hz. 

This ‘first test was carried out in an area of little to no overburden. The 
reflections of most interest occur from 0 to 150 milliseconds. Because of 
the shallow depth of the'target zone, these reflections interfere with both 
the first breaks and with the ground roll. 

Test #2 _- 

The Second test position consisted of a noise spread of 24 groups of bunched 
.- geophones, laid out between flags 183+5 a@ 206f5. TWO shots, with offsets 

of 5 metres and 10 metres were carried out immediately to the west of flag 
183+5, and two shots to the east of flag 206+5, also with offsets of 5 and 
10 metres. 

!, 1, 

The first breaks show two distinct layers:' .: 

a) 2000 metres/second (overburden) 
b) 3300 - 3500 metres/second 

. 
The ground roll velocity ranges from 450 me'tres/second to 1000 metres/second: 

VELOCITY FREQUENCY WAVE LENGTH 

450 m/s 20 - 3oHz' 13 - 22 metres 

500 m/s 25 - 30 Hz 15 - 20 metres 

loo0 m/s 25 Hz 40 metres 

This second test was carried out in an area with overburden to a depth of 
approximately 25 to 30 metres. Again, the reflections of most interest occur 
at around 100 milliseconds, and interfere with both the first breaks and the 
ground roll. 

Because the layers of interest are very shallow, the chosen configuration was 
a split-spread with an offset of 45 metres either side of the shot point, and 
the recording patch at a distance of from 45 to 155 metres either side of 
the shot point. 

Further tests were performed using 30 Hz, 50 Hz and 60 Hz low-cut filters. 
The low-cut filter of 30 Hz was then chosen to be applied for the survey. 

. 
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The geophones were spread over a distance of 30 metres to attenuate some of 
the ground roll, with a new group of geophones .beginning every 10 metres. 

9. CONCLUSIONS. 

The field results of this program were of varying quality, partially dependent 
on depth of overburden. Discontinuous shallow reflections were observed, 
generally with steep dips. Discontinuous, reflections at greater depths were 
also observed. 

. . 
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