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The 1981 Geological Report represents Gulf's second year explo- 

ration efforts on its Goodrich Coal Property in northeastern British 

Colmbia. 

The 1981 Gmdrich Geological Report encompasses cwrent results 

and interpretations of Gulf's lrost mbiticms drilling exploratiun and 

mppirqproject. 

The 1981 Report, in part, consists of drilling data cbtained 

after the Nowaker 7, 1980 anniversary date of saw Gccdrich licences 

which muld mt ke included in the 1980 Geological Report. The 1980 

drill boles repxted in the 1981 Geological Report are: DDH 80-37 to 

DDH 8044 and REH 80-51 to RDH 80-59. Similarly, geophysical work and 

road mnstruction ~rri.edcutaftertheNov~r i',1980 datehave also 

been included herein. 
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Gulf's Goodrich Coal Pryrty is located in northeastern British 

Cohmbia, scrre 60 road kilawtres west of Chetwynd. 

Until the & of the s-r exploration season, the Goodrich 

property consisted of 367 Crcwn an1 licences totalling some 107,741 

grces hectares. 

The Gccdrich property is underlain 9 northwesterly trending 

folded ard faulted strata of Lcuyer Cretaceclls age. Two years of field 

operation, that included detailed rapping and extensive hand tren&ing, 

has delineated the ncn-ccal bearing strata of the Femie to Mona& 

Fonmtions and the coal-bearing strata of the Brenot to Gething 

Formations. 

The 1981 exploration drilling programs amunted to 49 test holes 

for a total of 14,800 me'cres. Nineteen holes were rotary drilled for 

5,073 mtres and 30 were dianxxxd drilled for 9,727 metres. 

Contimation of drilling in tie Gccdri& Lossan area, tiere 

surface mineable coal potential exists, apprised the lrain exploration 

objective in 1981. 

To date, approximtely 100 million tcxxxs of potentially surface 

mineable coal has been estimated fran two of four seams within the 

upperGethingFom-&ion. 

The uppernxxt No. 1 seam with 80 million tonnes in-situ coal is 

containedwithin tieLossan-Axis syncline pair and averages a true seam 

thickness of approxiimtely 8 metres. The No. 3 coal seam constitutes 

the Sea2-d Cpenpfi Fotential with - 2Omillion tonnes in-situ. 
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In the northern half of the Goodrich Lossan area, where the 

No. 1 seam is &sent, the No. 3 seam attains a mimeable thickness cf 

approximately 4 metres. 

The aggregate true seamthickness of the fmrGething ccal seam 

is approximtely 16 metres over 180 metres. 

In-fill rotary drilling of 5 test holes in the 'Brenot" syncline 

atGcodri& East delineated surface a!al potential of less thanlmil- 

lion tmms. 

The Goodrich property is cmservatively estimated to axtain 

saw 1.25 billion tonnes of in-situ an1 resaxces within the Brenot 

and Gething fornations. Estimates sbahl both fox-nations sharing an 

equal potential of the cmlresaxce. 

Ccalguality determinations that include clean coal analyses are 

being mde cn coal sanples fran 30 core test holes. 

Preliminary results indicate both Gething arxi Brenot ccal s- 

tobe of bituminais rank for matallurgicalarxd export thexmalaarkets. 

TheGething coal is amdiumtohi@ mlatile mstal.lurgicalcoal 

with anaverage quality as follcws: 

d.m.m.f. 

Ash ET.1 VM 

10% 7-8 30-31% 

Future exploration drilling and gsological napping is reamen- 

ded over the next fenr years in mt mly the ptential surface mining 

areas, lxt also in those areas not yet fully explored. 
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2.0 WONS 

1. Based on the 1980 and 1981 mapping program it is 

recomnded that G.C.R.I. relinquish 95 crown coal 

licences totalling 27,969 hectares which oxer mostly 

non-coal bearing strata. The licences listed in Table 

2.0.1 are situated along the western edge of the Goodrich 

property as shown in Figure 2.0.1 (The licences listed in 

Table 2.0.1 were surrendered at the conclusion of the 

1981 field season). 

2. Further exploration drilling and mapping is recomnended 

on the Goodrich property. 
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T?mLE 2.0.1 

caoDFuc-l aAL mm 

8IJm%RYoFo3AL~- -EFfEO FALL 1981 

l&2enoe No. He&ares Date 0fAapisiticm 

5679 295 November 19, 1979 
5680 295 November 19, 1979 
5683 295 Novenker 19, 1979 
5687 295 Noventer 19, 1979 
5688 295 November 19, 1979 
5689 295 Noventer 19, 1979 
5691 295 Novenker 19, 1979 

5548 294 Noventer 26, 1979 
5549 294 Noverfber 26, 1979 
5550 294 Noveker 26, 1979 
5553 294 Novenbr 26, 1979 
5554 294 Novenker 26, 1979 
5557 294 Noverker 26, 1979 
5566 294 Novenbsr 26, 1979 
5567 294 Noverrker 26, 1979 

5521 295 Noventer 26, 1979 
5522 295 November 26, 1979 
5523 295 Novenhr 26, 1979 
5524 294 Novenker 26, 1979 
5526 294 Novenhr 26, 1979 
5527 294 Novertker 26, 1979 
5530 294 Novenbr 26, 1979 
5531 294 Noventer 26, 1979 
5533 294 Noverker 26, 1979 

5606 293 Noveker 26, 1979 
5607 293 Novenbr 26, 1979 
5608 293 Novenker 26, 1979 
5610 293 Novenbr 26, 1979 
5611 293 Novaber 26, 1979 
5612 293 Novenbr 26, 1979 
5613 293 Novenhr 26, 1979 
5614 293 Novenker 26, 1979 
5616 293 Novenbr 26, 1979 
5617 293 Novenker 26, 1979 
5621 292 iioventxx 26, 1979 
5622 292 Noventer 26, 1979 
5626 292 Novenher 26, 1979 
5630 292 Novenker 26, 1979 
5631 292 Novenker 26, 1979 
5632 292 Novenhr 26. 1979 
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ticeK!e No. Hectares Date of Acquisiticn 

6605 296 
6606 

Septenbr 29, 1980 
296 

6607 
September 29, 1980 

296 Septenbr 29, 1980 

6637 
6638 
6639 
6640 
6641 
6642 
6643 
6644 
6645 
6646 
6647 
6648 
6650 
6651 
6652 
6653 
6656 
6657 
665% 
6666 
6667 
6668 
6669 
6670 
6671 
6672 
6673 
6674 
6675 
6676 
6677 
6678 
6679 
6680 
6681 
6682 
6683 
6686 
6687 
6688 
6689 
6690 
6691 
6693 

296 Scptaker 29, 1980 
296 Septetir 29, 1980 
296 September 29, 1980 
296 Septenker 29, 1980 
296 Sqtaber 29, 1980 
296 Septenker 29, 1980 
296 September 29, 1980 
296 Septdr 29, 1980 
296 Septeker 29, 1980 
296 Septenixr 29, 1980 
296 Septabx 29, 1980 
296 Septenker 29, 1980 
295 Septenker 29, 1980 
295 Septenbx 29, 1980 
295 SeptenS3er 29, 1980 
295 Septenker 29, 1980 
295 Septerker 29, 1980 
295 Septendxr 29, 1980 
295 September 29, 1980 
295 Septenbsr 29, 1980 
295 Septcdxr 29, 1980 
295 Septenker 29, 1980 
295 September 29, 1980 
295 Sept&r 29, 1980 
295 Septmker 29, 1980 
295 Sqtenizer 29, 1980 
295 September 29, 1980 
295 SepterrS3er 29, 1980 
295 September 29, 1980 
295 Septenker 29, 1980 
295 September 29, 1980 
295 Septenter 29, 1980 
295 .5+-r 29, 1980 
295 Septenbr 29, 1980 
295 Septenker 29, 1980 
295 Septenbr 29, 1980 
295 Septeker 29, 1980 
294 Septenker 29, 1980 
294 Septeder 29, 1980 
294 Septenker 29, 1980 
294 Septen-ber 29, 1980 
294 Septenker 29, 1980 
294 Septenhr 29, 1980 
294 Septenker 29, 1980 
294 Septerrbsr 29, 1980 
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Hectare3 Ilace ofAa@sition 

6700 294 Septen33er 29, 1980 
6701 294 September 29, 1980 
6702 293 September 29, 1980 
6703 293 September 29, 1980 
6705 293 Septerrker 29, 1980 
6707 293 Septenker 29, 1980 

Total 95 27,969 
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3.1 Property Location, Size and Access 

Gulf's Goodrich coal property is situated within the 

Inner Foothills region of northeastern British Columbia, appro- 

xinately 60 road kilomtres west of Chetwynd. The town of 

Chetwynd and the approximate Goodrich block location is illus- 

trated in Figure 3.1.1. The city of Dawson Creek is located 

roughly 100 road kilometres east of Chetwynd. 

The Gccdrich property consists of 367 Crown coal licences 

which cover an area of approximately 107,471 hectares. Figure 

3.1.3 and the 1981 Goodrich Coal Licence Map (included with 

Volume II) shm the distribution of licences held by Gulf that 

made up the sunnaer 1981 Goodrich coal property. The licences 

were acquired, in several stages, to cover the northwest 

trending coal-bearing mer Cretaceous strata extending from the 

Burnt River in the south to Eleven Mile Creek in the north, a 

distance of approximately 90 kiloaetres. The distribution of 

licences held by Gulf with respect to other northeastern coal 

properties is sm in Figure 3.1.2. 

The Gccdrich property straddles the Pine River Valley 

transportation corridor comprised of the B.C. Railway and the 

John Hart Highway. Access to within the north and south portion 

of the Goodrich block, however, is limited. 
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Access to the south, within the Goodrich Lossan area, is 

only pxsible bj the all-weather gavel read mm& ard nain- 

tainedby CanforLimited of Chetwynd. TneHaslerCreek Road, as 

it's knam, turns off the J&n Hart Highway scms 27 kilanetres 

west of Chetqmd. The gravel read parallels the Hasler Creek 

smthward ad turns west along Brazion Creek where it omtinues 

thra@ theGulf ccalproperty and then turns north behindMamt 

Stephenson, tiere Canfor is cpening up DEW logging areas. A 

nunber of other Canfor Ltd. at-blocks, off the Hasler Creek 

Road, provide additional but limited fcmr+neel drive access to 

saw areas in the Goodrich Lcssan and Goodrich East mpping 

blocks. 

North of the J&n Hart Highway, the only vehicle access 

to the Mokerly area is afforded by the generally restricted 

service reads for B.C.'s transmission power lines. 

Access to a large pxticm of the Goodrich prcperty is 

primarily ky heliqter. 

3.2 BiqhysicxdEWai~ 

The Goodrich property is situated in the Rodq Mc*mtain 

Inner Foothills physicgraphical region. The topcgraphy of the 

region is daninated by northwesterly trending ridgss. 

Elevations in the area range fran 2100 m at Wmt Stephemon to 

680 metres at the Pine River Valley. Portions of the Pine, 
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Moberly and Sukunka river watersheds cut across and drain the 

Goodrich property. In addition, glaciation appears to have had 

a large influence in shaping the topography of the licence 

areas. 

Vegetation in the River valleys of the Goodrich property 

consists of spruce, birch and fir. The uplands adjacent to 

these valleys contain subalpine, spruce and fir. Alpine tundra 

is present but the type of vegetation is not knarn at this 

time. 

Wildlife noted in the Goodrich area consist of grizzly 

bear, black bear, nrzose, caribou, deer and wolves. Fish present 

in the licence areas have been reported to include dolly varden, 

mountain whitefish, arctic grayling, and rainbow trout. 

3.3 Eistory of Land Tenure 

During the suanaer of 1979, a reconnaissance exploration 

and napping program was carried out by Nor-west Resource Consul- 

tants for GCRI, in the Rocky Mountain Foothills of northeastern 

B.C. This program was based on reported surface observations of 

Minnes Group coals in the above mentioned area. 

The investigation of the area between the Moberly River 

in the mrth and the Burnt River to the south led to the oollec- 

tion of a large anrxnt of data. This data indicated possible 
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mistakes in published geological maps, resulting in a misinter- 

pretation of younger Cadomin and Gething strata for older Minnes 

Group sediments. Since the Gething Formation has historically 

been considered one of the formations with the greatest coal 

potential, GCRI acquired 184 coal licences (53,900 hectares) in 

1979. In 1980, GCRI applied for and received another 172 licen- 

ces (50,400 hectares), which included 40 licences optioned from 

M. Suska. An additional 11 licences (3,200 hectares) were 

transferred from Gulf's Trefi Property to Goodrich, to bring the 

total to 367 coal licences equalling 107,500 hectares. Figure 

3.3.1 illustrates the group of coal licences acquired on the 

above mentioned dates. 

3.4 Exploration History 

The following exploration projects were undertaken by 

Gulf prior to the 1981 field season: 

1979: A regional geological reconnaissance program was conduc- 

ted by Norwest Resource Consultants Ltd. on behalf of 

G.C.R.I. 

The investigation generally confirmed previously unknown 

coal-bearing strata between the Moberly River and Burnt 

River. Consequently, Norwest reconended the acquisition 

of 209 Goodrich ax1 licences (61,325 hectares) to oxer 
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sedimsnts of the Mimes Grcup tc Gething Formation. 

Exploration for 1980 was planned subsequently. 

1980: The first year, fill scale coal exploration drilling and 

mpping program was conducted from June 1 to November 7. 

1980, consisting of the following: 

1) 

2) 

3) 

4) 

5) 

‘5) 

7) 

8) 

reconnaissance mpping cm l:lO,OoO scale mps and 

1:5,000 scale air pbtographs: 

airphotos were fl0.m cm a 1:30,000 scale for mst 

of theGoodrich property: 

197 trenches were exposed, measured, and logged in 

detail: 

17 rotary tiles for a total of 3,645 metres: 

19 m diamnd holes for a total of 3,645 mstres: 

all drill holes were ge@ysically logged arxl 

their locations and elevations surveyed; 

coal quality analysis of m coal ard clean coal 

sarrples; and, 

approximtely 2 km of electrical (resistivity) 

surveys alongBra&mCreek md tote& the fea- 

sibility of alternate subsurface coal investiga- 

tion tehniques. 

Enam-aging results recamsded further drilling, 

ez@oration and napping toprcceed in198l. 
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3.5 RegicnalActivity 

Gulf's Goodrich prqerty is favourably situated within 

the northeast British Coluxrbia coal blodr. Other well knam 

projects in the area are Quintette (Den&on Mines), Monklran 

(Petro-Canada), Bullxcee Moxkain (Te& Corporation), arxi 

Belccurt (Denison/Gulf). 

Increased coal exploration activity, in the form of 

drilling and napping, has taken place in areas closer to the 

mich prqerty. The anpanies involved are Esso Resources 

Ltd., Shell Canada Resources Ltd., Utah Mines Ltd., J.W. MacLecd 

and Semper Resources, Teds Corporation, anl BP Exploration 

Canada Ltd. 

In addition to the Goodrich coal project, Gulf carried 

cut exploration drilling and !mpping programs on its Trefi ard 

Windfall properties. 

Figure 3.1.2 illustrates the distribution of ccal licen- 

ces heldw varicus aqxnies. 
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4.0 1981 EXPI0FWIoN PFfGlWl 

4.1 Cbjectives 

The objectives of the second year exploration program 

were largely based on those established for the successful 1980 

program. lbese are: 

1) Tb further delineate the coal potential of the Goodrich 

property by qeoloqical mapping and drilling programs. 

2) To largely concentrate the rotary and diamond drilling 

exploration m the possible open pit mining potential of 

the Goodrich Lossan block and, to a lesser extent, the 

"Brenot syncline" on the Goodrich East block. 

a) Dianwnd drilling in the Goodrich Iossan area was 

planned to further identify and delineate the 

Gething coal seam stratiqraphy and structures, and 

to obtain core samples for coal quality assess- 

ment. 

b) mtary drilling was undertaken as infill strati- 

graphic tests to check on coal seam continuity. 
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3) lb initiate a small regional dianond drilling program 

outside the Goodrich Iossan area to test other coal 

potential areas delineated by geological nspping. 

4) 'Ib continue and expand on previous geological napping 

efforts with the overall objective of isolating the coal 

bearing and non-coal bearing strata covered by the 

Goodrich coallicences. 

a) Reconnaissance rapping was undertaken cn the newly 

acquired licences and in areas previously not 

investigated. 

b) Eetail n-apping on a 1:5,000 scale was initiated in 

the northern half of Goodrich South, Goodrich 

East, Goodrich Lossan, and Goodrich Central south 

of the Pine River. 

5) To trench,measure, and log allcoalseamexposures. 

4.2 Field Caq and Logistics 

The 1981 Goodrich Coal Project oxsnenced on May 3, 1981. 

Field personnel were accomxxdated in notels and reals were 

obtained from several restaurants in Chetwynd, British Coltiia. 
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The geological rapping and drilling prcqranm were planned 

and operated out of the Stagecoach Motel in Chetwynd. The 

Geological and Support Staff of the Goodrich project are listed 

in Table 4.2.1. 

The geological field party consisted of 11-2 man crews 

and 4 trenchers who worked cm the Goodrich property from May to 

September. 

Diamond and rotary drilling was oxried out during nest 

of the summer; all proposed holes were mmpleted by Oct. 16, 

1981. 

A one-week break at staggered intervals for the geolcgi- 

cal and drilling teams proved helpful in msintaining their over- 

all high performance and nor-ale. 

All field operations were coordinated by T. sampietro. 

Round-the-clock radio communication was maintained with 

all field crews via a battery-operated repeater station, located 

on Mt. LeHudette, and small portable field radios. 

Transportation to and from town base and field areas was 

provided by four-wheel drive vehicles (from West Wheels Leasing, 

Calgary, Alberta) and helicopters (by Northern Mountain Helicop- 

ter, prince George, B.C.). Helicopter support consisted of 
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2-Dell 206 helicopters and/or one A-Star Helicopter. Dianond 

drill rigs were airlifted and roved by a Bell 205 helicopter. 

Indoor core storage facilities are maintained at North- 

land Storage in Chetwynd. 

Field supplies and service procurements were obtained 

wherever feasible from local outlets. A listing of all suppli- 

ers, service agents, and contractors is given in Table 4.2.2. 

The road construction undertaken during the program was 

carried out by a number of sub-contractors under the supervision 

of P. Demuellermeester of Chetwynd, B.C. A small trailer camp 

was established in November, 1980, at the road construction 

site. 

Topographic map coverage cn a l:lO,OOO scale was provided 

by R.M. Hardy & Associates for the 1980 exploration program. 

Maps at 1:25,000 scale ware prepared for the areas not covered 

by the l:lO,OOO maps. 'Ihe 1:25,000 topographic base maps ware 

derived from 1:50,000 map average of areas such as the White 

Rabbit block and the Moberly block. 
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Table 4.2.1 

Gulf Personnel 

G. D. Childs, P. Geol. 
A. E. Bienia, P. Ckol. 
H. D. Zschach, P. Geol. 

L. Callow 
G. E. Seve 

A. Rahmani 
D. R. Dauphinee 
J. B. Davidson 

J.LaMarre 
V. Odegaard 
A. Petsold 
V. Tapley 
L. Klatzel 
E. Bcgoslawski 
S. McKenzie 
F. Pedersen 
R. Inkster 
D. Gcer 
R. McIntosh 
C. Fitzgerald 

M. A. Dagenais 
D. Cruji 
W. Pedersen 
D. Dclph 
T. Hohss 

P. Howe 
M. Johnson 
S. Hansen 
M. Cassidy 
G. Love 
P. Byrne 
0. Bets 
D. Dales 
J. Dreysko 
L. Ieonard 
M. Sparks 
C.James 
G. Ingram 
G. Erikson 

Manager, Coal Exploration 
Froject Supervisor 

Project Geologist 
Coordinator, hviromental Planning 
Geologist 
Geologist 
Geologist 
Geologist 
Geologist 
Geologist 
Geologist 
Geologist 
Geologist 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geolcgical Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Geological Assistant 
Trencher 
Trencher 
Trencher 
Assistant Expsditor/Trencher 
Assistant Expeditor 
Assistant Expsditor 
Secretary 
Secretary 
Secretary 
Technologist 
Keypunch Operator 
System Analyst 
Systems Analyst 



Consultants 

Nomest Resource Consultants Ltd.: 

G. Hoffman Professional Geologist 
G. Jordan Professional Geologist 
I. Delas Geologist 
J. l.cader Geologist 
C. Williams Geologist 

(Mr. William joined the GCRI coal staff on November 1, 1981.) 

Independent Consultants 

J. E. Hughes 
W. Heck 
T. Sanpietro 
G. Hellyer 

Report Preparation 

G.C.R.I. 

Professional Engineer 
Accountant 
Expditor 
Field Reclamation Officer 

Dlraftinq Department 
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AcccmmKxIation 

Westward IM Calgary, Alberta 
Stagecoach Inn Chetwynd, B.C. 

Table 4.2.2 

LIsToFc2cmmcmFsANDsERvIcEs 

Aircraft 

Northern Mountain Helicopters Prince George, B.C. 

Coal Quality Studies 

Loring Laboratories Calgary, Alberta 

Fquipnentand Fuel 

P. Demuellermeester Chetwynd, B.C. 
W. J. Schilling II II 

Petro-Canada (Chetwynd-Pacific) II 11 

Esso II II 

Gulf II II 

Texaco II II 

Gsophysical Logging 

Rake Oil Enterprises 

Mapping Services 

R. M. Hardy & Associates 
D. E. Watson Sunreys Ltd. 

Truck Rentals 

Western Truck Rentals 

Calgary, Alberta 

Calgary, Alberta 
Delta, B.C. 

Calgary, Alta. 
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LIST OF ammvmms AND SERVICES (cont'd) 

Trucking 

Tortor Trucking 

Ccmnunications 

A.G.T. 
B.C. Telephones 
West Can Electronics 

Chetwynd, B.C. 

Calgary, Alta. 
Vancouver, B.C. 
Calgary, Alta. 

Miscellaneous 

Bassani Shothole Plug & Control Edrrpnton, Alberta 
Services Ltd. 

Northland Storage Chetwynd, B.C. 
Territorial Leasing Prince George, B.C. 
Economy Bookbinding Co. Calgary, Alberta 
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In October, 1980, a new set of aerial photographs were 

flown for the Goodrich property and produced by R.M. Hardy at a 

scale of 1:30,000. 

In preparation for the 1981 exploration season, 

R.M. Hardy produced 49 topographic base imps at a scale of 

1:5,000. Figure 4.3.1 illustrates the various scaled 

tqmgraphic map coverage of the Goodrich property. 

Don E. Watson Surveys Ltd. of Delta, B.C., provided the 

survey control for all drill sites, as well as control for the 

1:30,000 air photogr-try. Table 4.6.1 lists all drill hole 

location osordinates and ground elevations. 

4.4 Geological Mapping 

The 1981 mapping program was largely undertaken by Gulf's 

summar staff, consisting of geology graduates and students who 

worked under the direction and guidance of Gulf's permanent coal 

staff. Further assistance was provided by Norwest Resource 

Consultants Ltd. and J.E. Hughes, Consultant. 

The 1981 mapping program was carried out by groups of 

field parties assigned to specific maming blocks. 

The following six mapping blocks were established as 

shown in Figure 4.4.1. 
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V&i& Rabbit 
Mobarly 
Goodrich Central 
Goodrich East 
Goodrich Lossan 
Goodrich South 

Mapping was done on various scales depending on rrap 

coverage. Reconnaissance nepping was carried out on the White 

Rabbit and Moberly blocks on a 1:25,000 scale and on the south- 

em Fortion of the Gcodrich South cm a 1:50,000 scale. SoIre 

greater detail of reconnaissance was afforded by l:lO,OOO scale 

coverage of the northern two-thirds of the Goodrich Central 

block. Detail mpping on a 1:5,000 scale is available for the 

rerrainder of the Goodrich Central and Goodrich South blocks, and 

for all of the Goodrich Lossan and Gcodrich East blocks. 

All geology is interpreted on cross-sections for their 

respective map scale coverage except for the southenvnost 

Goodrich Central cross-sections which are drawn at l:lO,OOO 

scale with mps at 1:5,000 scale. All geology is subsequently 

corrpiled on a 1:50,000 topographic base nep. 

4.5 TLendling 

A hand trenching program was undertaken by up to two 

2-n tears under the direction of geologists responsible for 

their particular nspping areas. Tl-ie trenches were approximately 

0.5 metres wide, cut to a depth of 1.0 metres with lithologies 
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logged in detail. Trench logs for the 1981 trenches with 

locations and coal/coal + rock ratios are given in Appendix D. 

A 1:50,000 trench location map can also be found in the same 

Appendix. The 1980 trenches are plotted as approximate 

locations, whereas the majority of the 1981 trenches were 

surveyed using chain and conpass. A total of 153 hand trenches 

were dug and logged in 1981, supplementing 197 logged trenches 

completed during 1980. bring the tossan road maintenance 

program, where ditching was undertaken, the nwber 1 @thing 

coal seam was exposed in two locations. Overall, 100 trenches 

were dug on Goodrich South, 93 on Goodrich Central, 66 on 

Goodrich-Lcssan, 42 on Goodrich East, 37 on mite Rabbit, and 13 

on Moberly. 

4.6 Erilling 

The 1981 Goodrich project included 49 drilled coal test 

holes totalling 14,800 metres of drilling. Nineteen holes were 

rotary drilled for 5,073 metres and 30 were diamond drilled for 

9,727 metres. Of the 49 holes, 9 rotary drilled holes and 8 

diamond drilled holes were mnpleted in 1980 after the Noverber 

7 deadline for inclusion in the 1980 Geological Report. 

The locations of the Goodrich drill holes are shown in 

Figures 4.6.1 (a-c), 4.6.2, 4.6.3, on the Drill Hole Location 

map included with this Volume, and listed in Table 4.6.1. Drill 

hole locations are shmn cn all geological maps and cross- 
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sections, except for the 1:50,000 scale Geological Compilation 

map. Goodrich Property 1980 and 1981 Drill Hole Locations' nap, 

on a 1:20,000 scale, is included in Volume II to show the 

geographic locations of all 1980 and 1981 drill holes. 

Table 4.6.1 sunmarizes the general drilling statistics 

for the diamond and rotary drill holes. 

All drilling was supervised by Gulf personnel. The dril- 

ling contractors maintained two twelve-hour shifts each twenty- 

four hour period, seven days per week. 

Following geophysical logging, cementing procedures Were 

undertaken for only we drill hole, P.HD-81-10, to stop a flowing 

aquifer. Upon abandonment, each drill hole site was attended to 

by reclamation personnel to the extent that seasonal conditions 

permitted. 

4.6.1 D.iamnd Drilling 

D.W. Coates Enterprises Ltd., of Kamlmps, British 

Columbia wnducted the 1980 and 1981 drilling program 

reported herein. 'Ihe 1980 drill boles included in the 

1981 Geological Keport ware drilled during the Period 

November 7 to December 6, 1980. In 1981, the program 

comenced on June19 and was wrrpleted on October 17. 
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Three Longyear 44 drill rigs, each equipped with a 

ten foot wireline core barrel, were utilized to obtain 

'HQ' size (6.5 cm) core which was placed in wooden 10 ft 

(3.05 m) capacity core boxes after retrieval from the 

borehole. 

Diamond holes 80-37 to 80-43 inclusive, were 

drilled in the Goodrich Lossan block and 80-44 was 

drilled in the Goodrich East block. All but three of the 

1981 diamond holes were drilled in the Goodrich Lossan 

block. Diamond holes 81-07 and 81-09 were drilled in the 

Goodrich Central block and 81-12 was drilled in the 

Moberly block. 

The diamond drilling was mainly helicopter-suppor- 

ted, and support to drill holes adjacent to toad access 

was supplemented by ground vehicles. 

All diamond drill core was logged in detail by 

geologists assigned by Gulf's Coal Division. The axe 

description and geophysical logs are presented in 

Appendix B. 

4.6.2 RoDtary Drilling 

Alberta Southern Exploration Drilling Ltd., of 

Calgary, Alberta, conducted the 1980 and 1981 drilling 
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programs reported herein. The 1980 drill holes included 

in the 1981 Geological Report were drilled during the 

period November 20 to December 16, 1980. In 1981, the 

program was completed in two drilling sessions; the first 

conunencing July 7 and ending July 14, the second m-n- 

cing August 8 with completion of the 1981 drilling pro- 

gram on September 2. tiring the period July 24 to August 

5, the drilling rig was utilized on Gulf's Windfall pro- 

ject area to complete drilling requirerents there. 

A truck+ounted TH60 Cyclone air/water mmbination 

rig with a DHD Ingersoll-Rand downhole hanrner was uti- 

lized to drill 13 to 15 cm hole. 

Rotary holes 81-01 to 81-05, inclusive, were 

drilled in the Goodrich Fast block accessed via logging 

roads previously constructed by Canfor Ltd. Rotary bales 

80-51 to 80-59, inclusive, were drilled in the Gmdrich- 

Iossan block accessed via roads constructed by Gulf 

Canada Resources Inc. for ma1 exploration plrpases. 

No coring aperations were undertaken during rotary 

drilling as the holes were used for exploratory purposes 

only and geophysical logging was expected to provide 

sufficient data. 

The geophysical logs and drill hole suxunaries for 

the rotary holes are presented in Appendix C. 
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Table 4.6.1 

HOLE # 

80-51 

80-52 

80-53 

80-54 

80-55 

80-56 

80-57 

80-58 

80-59 

(1981 GECXCGICAL RERXU') 

UKATICN LICENCE 
cm) 

6 139 460.09 N 
550 520.58 E 

6 139 447.92 N 
550 889.69 E 

6 139 549.96 N 
551 051.65 E 

6 139 790.18 N 
550 378.94 E 

6 139 866.54 N 
550 554.70 E 

6 140 120.72 N 
550 362.06 E 

6 140 212.90 N 
550 287.11 E 

6 140 175.89 N 
549 704.61 E 

6 140 269.72 N 
549 837.67 E 

5671 

5670 

5670 

5671 

5671 

5671 

5671 

5671 

5671 

ELEVATION 
(ml 

1033.40 

1030.60 

1030.80 

1066.00 

1045.00 

1081.80 

1089.80 

1139.90 

1130.46 

mAL 
DRILLED (m) 

243.80 

256.00 

280.40 

237.80 

304.00 

335.87 

292.50 

299.30 

243.80 

ovEFu3uRDEN 
(m) 

16.46 

22.55 

50.28 

4.27 

16.76 

27.43 

16.15 

6.10 

6.09 



HOLE # LOCATION LICENCE 
cm) 

DJX 80-37 

II 80-38 

5675 1307.19 385.00 7.07 

5671 1223.10 465.20 26.96 

11 80-39 5676 1345.10 477.30 3.67 

11 80-40 

II 80-41 

II 80-42 

5551 1303.35 344.40 20.42 

5675 1349.94 272.10 12.19 

5676 1213.73 215.20 26.72 

II 80-43 5699 

II 80-44 

6 144 199.02 N 
546 336.51 E 

6 140 420.31 N 
549 218.35 E 

6 142 463.15 N 
547 816.38 E 

6 144 859.05 N 
545 734.23 E 

6 143 277.80 N 
546 323.44 E 

6 141 524.14 N 
549 044.21 E 

6 138 835.69 N 
551 611.15 E 

6 140 227.05 N 
554 554.67 E 

5702 
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JxuLLmLEslmlARY (ax&Id) 

1980 DI.MCND DRILL HOLES 
(1981 GKXCGICAL REPOKr) 

ELEVATION mAL OVERBURDEN 
(m) DRILLED (m) Cm) 

1068.27 

1154.10 

320.00 6.10 

193.00 4.13 



HOLE # 

RLxl 81-01 

II a-02 

II 81-03 

,I 81-04 

II 81-05 

II 81-06 

II 81-07 

II 81-08 

11 81-09 

" 81-10-l 

" 81-10-2 

LKATICti 
cm) 

6 139 880.25 N 
554 877.02 E 

6 140 290.32 N 
554 585.21 E 

6 140 166.16 N 
554 735.38 E 

6 140 306.96 N 
554 671.19 E 

6 139 687.54 N 
555 118.65 E 

6 139 524.98 N 
551 001.84 E 

6 139 469.70 N 
550 927.57 E 

6 139 110.61 N 
550 329.45 E 

6 140 899.06 N 
549 622.47 E 

6 141 423.50 N 
548 923.89 E 

6 141 416.37 N 
548 897.84 E 
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DRTLLHoLEsDMMmY (cont'd) 

1981 FC?FARf DRILL HOLES 

LICENCE ELEVATICeJ !lwmL OVFXBURDEK 
(m) DRILLED (m) (m) 

5702 1114.28 212.00 9.00 

5702 1173.55 213.00 21.30 

5702 1158.56 182.00 2.50 

5702 1173.55 222.00 2.50 

5702 1071.00 211.00 18.50 

5670 1029.73 286.50 41.50 

5670 1030.85 317.00 30.50 

5700 1042.25 290.00 36.50 

5671 1189.86 366.00 43.60 

5676 1224.98 abandoned 25.75 

5676 1226.98 280.00 25.75 



HOLE # LKATICN LICFNCE 
(m) 

DDH 81-01 

II 81-02 

6 140 535.09 N 
549 360.18 E 

6 141 262.56 N 
548 649.78 E 

6 140 345.03 N 
549 123.79 E 

6 140 363.69 N 
549 019.91 E 

6 140 603.32 N 
549 501.43 E 

6 141 169.73 N 
548 456.74 E 

6 149 684.34 N 
538 966.22 E 

6 142 369.36 N 
549 726.17 E 

6 146 075.75 N 
542 703.70 E 

6 142 022.10 N 
547 965.50 E 

6 143 916.40 N 
545 999.10 E 

6 170 582.90 N 
538 839.30 E 

6 142 083.50 N 
548 002.40 E 

6 141 669.00 N 
549 201.80 E 

5671 

5676 

II 81-03 

II 81-04 

5671 

5704 

II 81-05 5671 

II 81-06 5704 

II 81-07 5569 

II 81-08 

II 81-09 

II 81-10 

II 81-11 

II 81-12 

5672 

5555 

5676 

5675 

5761 

II 81-13 5676 

II 81-14i 5672 
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DRnLKLEsuMMmY (amt'd) 

1981 DIMlC+lD DFULL BXES 

ELEVATION 
Cm) 

1230.6 

1249.6 

1244.1 

1267.3 

1212.1 

1273.2 

1504.0 

1296.9 

1409.8 

1309.9 

1335.6 

1158.0 

1309.6 

1188.3 

!Kn?+L 

mnm~ Cm) 

385.55 

331.30 

440.40 

243.50 

427.00 

325.00 

296.00 

478.30 

342.60 

280.00 

339.00 

227.00 

130.00 

abandoned 

OVEFWJPJXN 

(m) 

8.50 

21.30 

8.00 

11.80 

13.40 

19.50 

6.75 

5.00 

16.30 

25.75 

12.50 

5.50 

4.00 
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HOLE # LOCATION LICENCE 

81-141 

81-15 

81-16 

81-17 

81-18 

El-19 

81-20 

81-21 

81-22 

DRILLBxEsJMmRY (ccmt'd) 

1981 DIMKIND DRILL aoLEs (Page 2) 

cm) 

6 141 658.90 N 
549 233.50 E 

6 143 410.50 N 
546 520.70 E 

6 142 588.40 N 
548 104.50 E 

6 142 726.60 N 
547 126.40 E 

6 140 416.80 N 
550 034.60 E 

6 141 437.50 N 
548 935.40 E 

6 139 699.80 N 
550 778.20 E 

6 139 699.80 N 
550 778.20 E 

6 141 081.30 N 
549 372.20 E 

5672 

5675 

5676 

5678 

5671 

5676 

5670 

5670 

5671 

ELEVATION 
(m) 

1185.8 

1329.2 

1342.0 

1372.0 

Top of 
Casing 
1118.4 

1223.3 

1039.5 

1039.5 

1217.5 

mAL 
DRILLED (m) 

ovFx?BmDEN 
(m) 

303.00 43.30 

193.80 12.50 

374.00 7.50 

412.00 9.00 

384.00 15.90 

380.00 29.00 

248.00 46.30 

245.00 44.50 

269.00 36.60 
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All rotary and diamond drill holes were geophysically 

logged by Rake Oil Enterprises of Calgary. The following suite 

of logs were run: 

1) Ganrca Pay-Neutron 
2) Sidewall Density 
3) Focus Beam Electric 

- 20 cm tool spacing for the entire length of the hole 
- 5 cm tool spacing wherever possible for detail of coal 

seam 
4) CaliperTool 
5) Deviation Survey 

Where unstable hole conditions prevented open hole log- 

ging, only the logs for gannna ray-neutron, density and deviation 

were run. To filter out the effects of the pipe joint in the 

rotary hole, the gm ray-neutron tool was run a second tin-e 

(to produce an overlay) after the pipe string was pulled off 

bottom by 1 to 2 metres. 

The geophysical tool response was recorded on 1:lOO scale 

mylar for the full length of the drill hole, and all significant 

coal zones were recorded on an expanded 1:40 scale in a repeat 

test run. Expanded scales are available for the density and 

focus beam electric logs. Paper prints were furnished as soon 

after the geophysical log tests were completed to permit preli- 

minary stratigraphic correlations, as well as to aid in selec- 

ting the core intervals for coal quality sample analysis. 
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A set of logs is provided in Appendices B and C. 

The deviation survey results were given to Gulf's 

computer group for 1:5,000 scale plan and sideview plots. These 

plots are attached for each drill hole data package in Appendix 

B and C. 

Reduction of the 1:lOO scale geophysical logs to 1:400 

scale were also trade to facilitate drill hole correlations. 

This scale of log was used in the geophysical log correlations 

found in Appendix A, Part 3. 

4.8 Other Surveys 

In conjunction with the 1981 drilling and napping pro- 

gram, several other surveys ware conducted. Three geophysical 

surveys ware run primarily to test the effectiveness of differ- 

ent geophysical survey methods cm a~1 deposits. If the surveys 

were effective, they muld then be utilized to help delineate 

the coal deposits and define future drill targets. 

A total of 3 types of reconnaissance surveys were run: 

1) Gravity Survey 

2) Electrmagnetic Survey 

3) High Resolution Seismic Survey (Mini-Scsie) 
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The results of these surveys are given in detail in 

Appendix E and are described briefly below. 

4.8.1 Gravity Survey 

Ager, Berretta & Assoc. from Vancouver, B.C. con- 

ducted the survey during November, 1980. 

Three gravity lines were completed in the Goodrich 

Iossan area (see xep, mndix E) for a total length of 

1,560 metres. A total of four anomalies were outlined. 

These anomalies have ken confirmed thxough diamond 

drilling. 

Although four anonmlies were identified and con- 

firmed, other anomalies that exist (as determined by dia- 

rnond drilling) were not identified by the survey. 

The effectiveness of the system is limited. The 

survey can give a general indication of dip of beds and 

some indication of the magnitude of thickness. The limi- 

ting factors are overburden, thickness, and steepness of 

strata. 



-47- 

Overall, the survey is of limited use. Its pri- 

mary use could indicate the presence of ooal deposits in 

a reconnaissance program. Hwever , placement of any 

drill targets other than a reconnaissance type drill tar- 

get would not be possible based on the type of genera- 

lized anomalies obtained as a result of the survey. 

4.8.2 Electrrmm gnetic Sunnay 

A resistivity survey was conducted by E.M. 

Electrcmag Exploration Ltd. from Calgary, Alberta, over 

one line cm the Goodrich Property during November for a 

total of approximately 1600 metres. The results have 

been reported in the 1980 Goodrich Geological Report. At 

that time, an interpretation of the data was not possible 

and E.M. Electromag Exploration Ltd. ware preparing to 

re-run the survey. The results of the second survey, 

which was run in the early part of 1981, were similar to 

the first run. A definite increase in resistivity 

occurred at depths ranging from 300 - 500 metres. This 

indicates a resistivity contrast at 300 metres and again 

at 500 metres. However, coal, fresh water and/or hydro- 

carbons are all resistive and if found at the same depth, 

it is inpossible to distinguish which is causing the 

response and an averaging effect may take place. As 

well, shales which are anisotropic will rusk coal lying 

directly below any sizeable thicknesses. 
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The system seems to be of limited use in ideal 

conditions. In the Goodrich area, the results of the 

survey did not help detect coal deposits or outline 

structure. The steep dips found in the area result in an 

averaging of responses from station to station, and the 

presence of water and shales mask any indication of the 

presence of coal. 

4.8.3 Mini Sosie 

A high resolution seismic survey was conducted by 

CGG - General Geophysics from Calgary, Alberta, on the 

Gcodrich Coal Property in April, 1981. One line was 

completed for a total length of approximately 8500 

metres . 

The survey was run over several different types of 

geological settings; from relatively flat lying strata in 

the east to highly complicated strata characterized by 

thrusting, folding, and steep dips in the west. 

The field results of this program were of varying 

quality, which is partially dependent on depth of over- 

burden. Discontinuous to moderately continuous shallow 

reflections were cbserved cn the eastern half of the 

line, reflecting generally moderate dips of 35-45'. 

. 
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The results of the western half of the line run 

are uncorrelatable. Even when data was screened, it 

retrained very discontinuous. Resolution on this part of 

the line is very poor and no correlation of coal seam or 

st.ructure can be made. 

The pmr response of this survey can be attributed 

to a) thickness of overburden 

b) steep dips ( > 45O) 

c) complex folding and faulting. 

The Mini-Sosie Survey appears to give a good 

response in flat-lying strata. Hmever, in areas of com- 

plex structures as in the Goodrich Lossan area, the sur- 

vey yields little or no useful data. 

4.9 Faad Construction andMainteMnce 

Road construction on the Goodrich Project was solely con- 

centrated in the Goodrich Lossan area to access the potential 

open pit site. Prior planning with the B.C. Forestry Service, 

Gulf hvironmsntal Planning Division, Wad Construction Super- 

visor, and the Goodrich Project Group resulted in the decision 

to apen up approximately 4.1 km of logging grade road. Canfor 

Ltd. was also consulted prior to the construction phase for 

advisement on where they would have built their road if the 
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decision had been nede to open up the planned for cut-blocks 

prior to Gulf's ooal drilling requirements. The final layout of 

Gulf's Lossan road was found to suit Canfor's requirements. 

Road construction oxmenced in late October and halted in 

mid-December of 1980. 'Ihe final construction phase was wmple- 

ted in May, 1981, with the installation of drainage ditches and 

culverts. 

A emall trailer camp was installed off the Hasler Creek 

to avoid travel to tm for the construction mews during the 

cold November and December (1980) winter season. 

The layout of the Lossan road is shown in Figure 4.6.1 

(a-c). Hoad construction began in the vicinity of FW 80-16. 

Maintenance of the newly built road, in part, entailed 

the hydroseeding of the road embankments and ditches towards the 

close of the 1981 field season. 

4.10 Baseline EnvirammtalStw3ies 

Baseline environmental studies onanenced in 1980 and have 

since been an ongoing and integral part of the Goodrich coal 

exploration projects. The following environmental studies and 

available reports in preparation for the Stage 1 development 

application include: 
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1980 - Baseline fisheries, benthcs, surface water guality and 
hydrology surveys - Gulf. 

- Early and late winter ungulate range surveys - Gulf. 

- Preparation of 1:50,000 semi-controlled airphoto mxaic- 
R.M. Hardy and Associates Ltd. 

- Preliminary vegetation mapping from airphotos - 
Biocon Research Ltd. 

- Preliminary soils mapping from air-photos - 
Pedology Consultants Ltd. 

- Preliminary wildlife habitat aspping from airphotos - 
Glen Smith Wildlife Consultants Ltd. 

- Archaeolcgy overviewmap and report - 
Lifeways of Canada Ltd. 

- Surficial geology mapping and report - 
Karl Rieker Surficial Geology Ltd. 

- Hydrcgeological mapping and report - 
Stevenson International Hydrology Ltd. 

1981 - Controlled 1:20,000 orthophoto preparation - 
TheOrthoshop. 

- Preparation of 1:50,000 orthophoto nrxsaic - 
Foto Flight Surveys Ltd. 

- Detailed soils and vegetation mapping and report - 
Pedology Consultants Ltd. 

- Preliminary recreation potential amming - 
Pedology Consultants Ltd. 
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- Seasonal surface water guality, hydrology, and knthos 
monitoring - Gulf. 

- Early and late winter ungulate range surveys - 
Gulf. 

- Wildlife habitat mapping and repcrt - 
Glen Smith Wildlife Consultants Ltd. 

- Landsat snow-free area survey for wildlife winter range 
mapping - Pegasus Earth Sensing Corporation. 

- Spring rare and endangered raptor survey, habitat map- 
ping and report - Lyndhurst Environmental Management Ltd. 

- Piezometer installation, monitoring, and reporting - 
Stevenson International Hydrcgeolcgy Ltd. 

4.11 Ideclamation 

Surface disturbance as a result of the 1980 and 1981 coal 

exploration drilling, road construction and ccal trenching pro- 

grams are limited, totalling roughly 36.7 hectares. Approxima- 

tely 25 hectares of surface disturbance was incurred in 1981. 

Road construction of approximately 4.1 lcn, in consultation with 

Gulf's Environmental Planning Division and the Chetwynd Branch 

Forestry Division, kept the surface disturbance to 7.5 hectares. 

Reclamation of all drill sites and tack-filling of tren- 

ches is generally initiated as seen after activity has keen ccm- 

pleted in the area. ?he xwL%ration program is under the direct 

supervision of Gulf's Environmental Planning Division. Surface 
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disturbances are reclaimed in accordance with the British Colum- 

bia "Guidelines for Coal and Mineral Exploration". 

Reclamation of helicopter drill sites generally entails 

cut timber to te "bucked-up" and laid on the ground. Soil expo- 

sure is rare as no heavy equipment was utilized in the site pre- 

paration. Timber cutting is kept to a minimum and generally 

depends on a ootiination factor of site location, forest cover, 

and landing area required for the helicopters. 

Reclamation of disturbed surface areas along the road 

consisted of installation of additional culverts and ditches, 

subsequent to the main road construction phase in late 1980, 

to allow proper drainage and therefore, road stability. Bydro- 

seeding with a standard B.C. Forestry grass mixture was under- 

taken at the end of the sunmer to stabilize the road embankments 

and drainage ditches. 

4.12 Cost Analysis and Application of WorkCredits 

The 1981 Geological Report covers the period from 

November 8, 1980 to January, 1982, for which exploration expen- 

ditures total $4,988,527.50. 

The summary of exploration expenditures incurred in the 

1981 Goodrich prcgramnes is given in Table 4.12.1. 

The application for work credits on the Goodrich coal 

licences is outlined in Table 4.12.2 and illustrated in Figure 

4.12.1. 
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m8LE 4.12.1 

GmDRIaicQALPRwKT 

Eiotwmf OF EeEsDr.KRF.s (Imv. 1980 - JAn. 1982) 

Wages & Salaries 
Supplies & Services 
Drafting &Reprcgraphics 
Consultant Fees 

FIEmEmMINATIcN 

Wages & Salaries 
Fquipmnt Rentals 
Supplies & Services 
Helicopter (Mapping) 

Equipment Rental 
Supplies &Services 
Expediter 
Personel-Accamda tion, etc. 

Slashers 
suppliee & services 
Catwork 
Mini-Sc6ie (Test) 
Helicopter (Drill Moves) 
Drilling 
Sample Analysis 

GmPHYS1Q+LlDGGm 

Sub-Total $141,142.69 

95,626.55 
48,495.39 
91.099.52 

112;491.01 
sut-~otal $347,712.47 

418,736.99 
87.651.11 
13.961.87 

248,811.W 
Sut-Total $769,160.97 

50,544.81 
21.242.12 
43;823.54 

213,328.39 
SWOtal $328,938.86 

44,652.OO 
40,907.74 

4,784.80 
82,320.35 

568,219.70 
1.392.387.28 

53;855.40 
Sub-Total $2,187,127.27 

S-al $215,442.36 

SUb-TOtd $256,686.46 
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Aircraft Charter 
Contractor & Slashers 
Fmvironmental Studies 

9.472.00 
34.412.27 

192,ooo.oo 
Sub-Total $235.884.27 

Salaries, Report Preparation, etc. sut-Tutal $506,432.15 





TABLE 4.12.2 - APPLICATICN OF VDRK CF%DI'IS - GamRIcHmALPmPEFVY 

Licence Effective 
No. Date 

4750 
4751 
5528 
5529 
5532 
5534 
5535 
5536 
5537 
5538 
5539 
5540 
5541 
5542 
5543 
5544 
5545 
5546 
5547 
5551 
5552 
5555 
5556 
5558 
5559 
5560 
5561' 
5562 
5563 

Apr. 23/79 
Apr. 23/79 
Nov. 26/79 

Hectares 1st Yea] 2nd Year 3rd Year 4th Year 
($7.50) ($12.50) ($12.50) ($25.00) 

293 X X 
293 X X 
294 X X 
294 X X 
295 X 3,687.50 
294 X X 
294 X X 
294 X 3,675.OO 
294 X 3,675.OO 
294 X 3,675.OO 
294 X X 
294 X 3,675.OO 
294 X 3,675.OO 
294 X 3,675.OO 
294 X X 
294 X X 
294 X 3,675.OO 
294 X 3,675.OO 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X $,675.00 
294 X %,675.00 
294 X X 

X 
X 
X 
X 

3,687.50 
3,675.OO 

X 
3,675.OO 
3,675.OO 
3,675.OO 

3.67g.00 
3,675.OO 
3,675.OO 

X 
X 

3,675.OO 
3,675.OO 

X 
X 
X 
X 
X 
X 
X 
X 

3,675.OO 
3,675.OO 

X 

7,325 
7,325 
7,350 
7,350 
7,375 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

(X = w c Credit qplied 
5th Year jth Year 7th Year 
($25.00) ($50.00) ($50.00) 

7,350 
7,350 
7,375 

7,350 

7,350 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

7,350 

14,700 
14,700 

14,700 

14,700 

14,700 
14,700 

14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

14,700 

14,700 
14,700 

14,700 

14,700 

14,700 
14,700 

14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

14,700 

1980) 
Tbtdl 

7,325 
7,325 

44,100 
44,100 
22,125 
11,025 
44,100 
14,700 
14,700 
14,700 
44,100 
14,700 
14,700 
14,700 
44,100 
44,100 
14,700 
14,700 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
14,700 
14,700 
44,100 



Licence Effective 
No. Eate 

5564 
5565 
5568 
5569 
5570 
5571 
5572 
5573 
5574 
5575 
5576 
5577 
5578 
5579 
5580 
5581 
5582 
5583 
5584 
5585 
5586 
5587 
5588 
5589 
5590 
5591 
5592 
5593 
5594 
5595 

Nov. 26/79 

TABLE 4.12.2 - APPLICATICNoFwIRKCXEDITS - GooDRICHCMLPIXJPERTY (2) 

lectares 1st Year 
($7.50) 

2nd Year 3rd Year 
($12.50) ($12.50) 

294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X 3,675.OO 3,675.OO 
294 X X X 
294 X X X 
293 X X X 
293 X 3,662.50 3,662.50 
294 X X X 
294 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X 3,662.50 
293 X X X 
293 X X 3,662.50 
293 X X 3,662.50 
293 X X X 
293 X X X 
293 X 3,662.50 3,662.50 
293 X X 3,662.50 
293 X X X 
293 X X X 
293 X X X 
293 X X 3,662.50 
293 X X X 

+ 
4th Year 
($25.00) 

(X =wI : Credit; 
5th Year ith Year 
($25.00) :$50.00) [$50.00) 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,325 

7,350 
7,350 
7,350 
7,350 

14,700 
14,700 
14,700 
14,700 

14,700 
14,700 
14,700 
14,700 

7,350 14,700 14,700 
7,350 14,700 14,700 
7,325 14,650 14,650 

7,350 7,350 14,700 
7,350 7,350 14,700 
7,325 7,325 14,650 
7,325 7,325 14,650 
‘7,325 7,325 14,650 
7,325 7,325 14,650 
7,325 7,325 14,650 
7,325 7,325 14,650 
7,325 7,325 14,650 
7,325 7,325 14,650 

14,700 
14,700 
14,650 
14,650 
14,650 
14,650 
14,650 
14,650 

14,650 

7,325 7,325 14,650 14,650 
7,325 7,325 14,650 14,650 

7,325 7,325 14,650 14,650 
7,325 7,325 14,650 14,650 
7,325 7,325 14,650 14,650 

7,325 7,325 14,650 14,650 

1980) 
Total 

44,100 
44,100 
44,100 
44,100 
14,700 
44,100 
44,100 
43,950 

7,325 
44,100 
44,100 
43,950 
43,950 
43,950 
43,950 
43,950 
43,950 
32,962.50 
43,950 

3,662.50 
3,662.50 

43,950 
43,950 

7,325 
3,662.50 

43,950 
43,950 
43,950 

3,662.50 
43,950 



Licence 
No. 

5596 
5597 
5598 
5599 
5600 
5601 
5602 
5603 
5604 
5605 
5609 
5615 
5618 
5619 
5620 
5623 
5624 
5625 
5627 
5628 
5629 
5670 
5671 
5672 
5673 
5674 
5675 
5676 
5677 
5678 

TABLE 4.12.2 - APPLICATICNOF~RKCFXEDITS - axlDRICHCXBLpIIoPEFUY (3) 

Iectares 1st Year :nd Year :rd Year ith Year 
($7.50) $12.50) $12.50) $25.00) 

293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X X X 
293 X 1,662.50 1,662.50 
293 X X X 
293 X X X 
292 X 1,650.OO 1,650.OO 
292 X X X 
292 X X X 
292 X X X 
292 X X X 
292 X X X 
292 X X X 
292 X X X 
292 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 

(X = w : Creditl 
ith Year ith Year 
:$25.00) :$50.00) 

7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 
7,325 7,325 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 
14,650 14,650 

14,650 14,650 

14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

1980) 
Total 

43,950 
43,950 
43,950 
43,950 
43,950 
43,950 
43,950 
43,950 
43,950 
21,975 
43,950 

7,300 

44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 



Licence 
No. 

5681 
5682 
5684 
5685 
5686 
5690 
5692 
5693 
5694 
5695 
5696 
5697 
5698 
5699 
5700 
5701 
5702 
5703 
5704 
5705 
5706 
5707 
5708 
5709 
5710 
5711 
5712 
5713 
5714 
5715 

TABLE 4.12.2 - APPLICATICN~~RKCRJ?.DI'IS - GOODRICHKlALPIDPElUY (4) 

lectares 1st Year !nd Year k-d Year Lth Year 
($7.50) :$12.50) :$12.50) :$25.00) 

295 X X !,687.50 
295 X X 1,687.50 
295 X X ),687.50 
295 X X ),687.50 
295 X X X 
295 X X X 
295 X X X 
295 X X X 
295 X X X 
295 X X X 
295 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X X 
294 X X 3,675.OO 
294 X X 3,675.OO 
294 X X X 
294 X X 3,675.OO 
294 X X 3,675.OO 
294 X X x 
294 X X 3,675.OO 
294 X X 3,675.OO 
294 X X X 
294 X X 3,675.OO 
294 X X 3,675.OO 

7,375 
7,375 
7,375 
7,375 
7,375 
7,375 
7,375 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

7,350 

7,350 

7,350 

(X = w c Credits @plied : 
jth Year 5th Year 7th Year 
($25.00) ($50.00) ($50.00) 

7,375 
7,375 
7,375 
7,375 
7,375 
7,375 
7,375 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

7,350 

7,350 

7,350 

14,750 
14,750 
14,750 
14,750 
14,750 
14,750 
14,750 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

14,700 

14,700 

14,700 

14,750 
14,750 
14,750 
14,750 
14,750 
14,750 
14,750 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 
14,700 

14,700 

14,700 

14,700 

1980) 
Tbtal 

3,687.50 
3,687.50 
3,687.50 
3,687.50 

44,250 
44,250 
44,250 
44,250 
44,250 
44,250 
44,250 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
3,675 
3,675 

44,100 
3,675 
3,675 

44,100 
3,675 
3,675 

44,100 
3,675 
3,675 



TABLE 4.12.2 - APPLICATIcNOFhWtKCREDIlS - CXDDFUCHcoALPIWPERlY 

Xcence 
No. 

5716 
5717 
5718 
5719 
5720 
5721 
5722 
5723 
5724 
5725 
5726 
5727 
5728 
5729 
5730 
5731 
5732 
5733 
5734 
5735 
5736 
5737 
5738 
5739 
5742 
5743 

5744 
5745 
5746 
5747 
5748 

Hectares 1st Year 
($7.50) 

hd Year 3rd Year ith Yea] 
:$12.50) p.50_! ($25.00: 

294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
294 X X 
293 X %,662.50 
293 X X 
293 X %,662.50 
293 X X 
293 X X 
293 X %,662.50 
293 X X 
293 X X 
293 X 1,662.50 
293 X 1,662.50 
293 X 1,662.50 
293 X 1,662.50 
293 X L,662.50 
293 X 1,662.50 
293 X X 
292 X X 

X 
3,675.OO 
3,675.OO 

X 
3,675.OO 
3,675.OO 
2,432.60 

X 
X 
X 
X 
X 
X 
X 

3,66;.50 
X 

3,662.50 
X 

3,66;.50 
X 
X 

3,662.50 
3,662.50 
3,662.50 
3,662.50 
3,662.50 
3,662.50 
3,662.50 
3,650.OO 

k Credit 
6th Year 
($50.00) 

7,350 
7,350 
7,350 
7,350 
942.4( 

(X = i 
5th Yeai 
($25.00’ _I 

7,350 

7,350 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
,7,350 
7,350 

7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 
7,350 

7,325 7,325 14,650 

7,325 7,325 14,650 
7,325 7,325 14,650 

14,650 

14,650 
14,650 

1980) 
Total 

44,100 
11,025 
11,025 
44,100 

4;617.40 
3,675 

31,832.60 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 
44,100 

7,325 
43,950 

7,325 

7,325 
43,950 
43,950 

7,325 
7,325 
7,325 
7,325 
7,325 
7,325 
3,662.50 
3,650 



cence 
Lb. - 

5749 
5750 
5751 
5752 
5753 
5754 
5755 
5756 
5757 
5758 
5759 
5760 
5761 
5762 
5763 
5764 
5765 
5766 
5767 
5768 
5769 
5778 
5779 
5780 
5781 
5782 
5783 

TABLE 4.12.2 - AF'PLICATION OF KM CREDITS - (3BXRICEl CIML PKIPEFUY (‘3) 

Iectares 

292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X 3,650.OO 3,650.OO 1,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 1,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X 3,650.OO 3,650.OO 7,300 
292 X X 3,650.OO 3,650 
292 X X 3,650.OO 3,650 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
293 X 3,622.50 3,622.50 7,325 
293 X 3,622.50 3,622.50 7,325 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 
292 X 3,650.OO 3,650.OO 7,300 

1st Year 2nd Year 3rd Year tth Year 
[$7.50) ($12.50) ($12.50) ($25.00) 

(X =wc k Credit! Applied 
5th Year 6th Year 7th Year 
($25.00) ($50.00) ($50.00) 

1980) 
Total 



TAEiLE4.12.2 - APPLICATIcNoFhDFXcREDITS - CXDRICHCIXLPF0PEFaY (7) 

.icence 
No. 

5800 
5801 
5802 
5803 
5804 
5805 
5806 
5807 
5808 
5809 
5810 
5811 
5812 
5813 
5814 
5815 
5816 
5817 
5818 
5819 
5820 
5821 
5822 
5823 
5824 
5825 
5826 
5827 
5828 

Effective 
Iste 

Jan. 14/80 

3ectares 

292 
292 
292 
292 
292 
292 
292 
292 
292 
291 
291 
291 
291 
291 
291 
291 
292 
292 
292 
292 
291 
291 
291 
292 
292 
292 
292 
292 
292 

st Year 2nd Year 3rd Year Ith Yeal 
$7.50) ($12.50) ($12.50) :$25.001 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,637.50 3,637.50 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 
3,650.OO 3,650.OO 

(X =w c Creditr @plied 
5th Year 5th Year 7th Year 
($25.00) ($50.00) ($50.00) 

1980) 
Total 

7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,275 
7,275 
7,275 
7,275 
7,275 
7,275 
7,275 
7,300 
7,300 
7,300 
7,300 
7,275 
7,275 
7,275 
7,300 
7,300 
7,300 
7,300 
7,300 
7,300 



.ux?nce 
No. 

5886 
5887 
5889 
5923 
5924 
5926 
5931 
5932 
5933 
5934 
5935 

TABLE 4.12.2 - APPLICATICNOFwORKCFBDITS - arlDRICHa3ALPIDPERTY (8) 

aectares 1st Year 2nd Year 3rd Year 
($7.50) ($12.50) ($12.50) 

292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
292 X 3,650.OO 3,650.OO 
291 X 3,637.50 3,637.50 
291 X 3,637.50 3,637.50 
291 X 3,637.50 3,637.50 
291 X 3,637.50 3,637.50 

1 
I 

4th Yeal 
[$25.001 

(X =w 
5th Year 
($25.00) 

1980) 
Total 

7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,300 
7,275 
7.275 
7;275 
7,275 



Licence 
No. 

6608 
6609 
6610 
6611 
6612 
6613 
6614 
6615 
6616 
6617 
6618 
6619 
6620 
6621 
6622 
6623 
6624 
6625 
6626 
6627 
6628 
6629 
6630 
6631 
6632 
6633 
6634 
6635 
6636 
6649 

TABLE 4.12.2 - APF'LICATICN OF WI% CXDITS - KIXXUCH C0AL PIUPEKIY (9) 

fectares 1st Year 2nd Year 3rd Year 4th Year 
($7.50) ($12.50) ($12.50) ($25.00) 

296 2,220.oo 
296 2,220.oo 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
148 1,110.00 
148 1,110.00 
295 2,212.50 

(X =w : Credit @plied 
5th Year kh Year Ith Year 
($25.00) :$50.00) [$50.00) 

1980) 
Total 

2,220.oo 
2,220.oo 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2.212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
1,110.00 
1,110.00 
2,212.50 



kence 
No. 

6654 
6655 
6659 
6660 
6661 
6662 
6663 
6664 
6665 
6684 
6685 
6692 
6694 
6695 
6696 
6697 
6698 
6704 
6706 
6708 
6709 
6710 
6711 
6712 
6713 

TABLE 4.12.2 - APPLICATICN OF WXK CRFoDITS - GOODRICH COAL PFQPm (10) 

Hectares 1st Year ?nd Year 3rd Year Ith Year 
($7.50) :$12.50) ($12.50) ($25.00) 

295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
295 2,212.50 
294 2,205.OO 
294 2,205.OO 
294 2,205.OO 
294 2,205.OO 
293 2,197.50 
293 2,197.50 
293 2,197.50 
293 2,197.50 
293 2,197.50 
293 2,197.50 
293 2,197.50 
293 2,197.50 
292 2,190.oo 
292 2,190.oo 

$,675.00 
),675.00 
1,675.OO 
),675.00 
1,675.OO 
l,675.00 
1,662.50 
1,662.50 
1,662.50 
),662.50 
1,662.50 
1,662.50 
),650.00 
),650.00 

S,675.00 7,350 

3,662.50 
3,662.50 
%,662.50 
%,662.50 
%,662.50 
%,662.50 
S,650.00 
S,650.00 

7,325 
7,325 

(X =w < Credit @plied 
5th Year 5th Year 7th Year 
($25.00) ($50.00) ($50.00) 

1980) 
Total 

2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2,212.50 
2.212.50 

16,950 
5,880 
5,880 
5,880 
5,872.50 
5,872.50 

16,847.50 
16,847.50 
9,522.50 
9,522.50 
9.522.50 
9,522.50 
9,490 
9,490 
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5.0 GEmfxY 

5.1 surmnary 

The Goodrich coal licences are situated west of Chetwynd, 

B.C. and lie within the Eocky Mountain Foothills. The property 

extends from the Burnt River in the south to Eleven Mile Creek 

in the north. 

Geologically, the area consists of an elongated, north- 

west trending, tectonic slice of ooal bearing and non-coal 

bearing Icwer CretaceousJurassic sediments. mt2 property 

exposes strata of the Fern&a Formation and the Beaudette, 

Crassier, and Fort St. John Groups. 

The regional geology of the Goodrich property is 

illustrated on a 1:50,000 geological coqilation map included 

with Volume II. Al.1 major structures referred to by name in the 

text have also been identified on the 1:50,000 geology map. 

Coal measures are found in the Brenot, Bresser, and 

Gething formations of the Crassier Group. 

Three areas with open pit mtential have been identified 

in synclinal structures. Tb date, the thicker coal seams come 

from the upper Gething Formation in two areas in the Goodrich 

Lossan block. Extensive drilling confirms the continuity of at 
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least four upper Gething coal zones, with an aggregate true 

thickness of 16 metrss over a 180 metre interval. 

The third area of open pit potential exists in the Brenot 

Formation in Goodrich East, but is of lesser economic signifi- 

cance. 

Other areas of open pit potential may be opened up with 

significant drill intersections at Soberly (DDH 81-12) and Good- 

rich Central (DDH 81-07). 

5.2 Regional Stratigraphy 

Cretaceous rocks are exposed along the entire foothills 

belt of the Rocky i%untains within northeastern British Colum- 

bia. These rocks contain deposits of several major deltas and 

reveal a complex interrelationship of continental to marine 

sediments (Stott, 1973). 

The Goodrich property is underlain by the Jurassic Fernie 

Formation, the Jurassic-Cretaceous Beaudette Group, and the 

Lower Cretaceous Crassier and Fort St. John Groups. A table of 

formations is presented in Table 5.2.1. J.E. Hughes' classifi- 

cation of the Upper Jurassic, Lower Cretaceous strata has keen 

adopted in this report, generally bacause of the clear field 

mapping distinction between the non-coal hearing Beaudette Group 

and the coal bearing Crassier Group. 
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TABU 52.1 
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A cross-sectim of typical geophysical log response to 

formation stratigraphy fromthe upperBrenotsnd upper Mcosebar 

is included it? Appendix A, Part 3. 

5.2.1 Fernie Formation 

The Fernie Fornetion of Jurassic age is the oldest 

unitexposedantheprope?-tyandwnsists of darkgreyti 

black shales, n&stones, siltstones and sandstones; 

shales and mdstcaes are generally the predominant 

lithologies. The Femie Fonmtion was deposited under 

marine conditions and represents a transgressive phase 

(stott, 1973). The fon-ation Ynickness was not recorded 

in the field, as there was no conplete section exposed in 

theGoodrich area. 

On the Gccdrich property the Femie is primarily 

found south of the Pine River. There, a southwesterly 

trending belt of Femie is exposed and upthrusted by the 

sub-parallel trending Gilliland thrust. In the north, 

the fonmtion caps a minor southeasterly plunging 

anticline which crosses the Mobsrly River just west of 

Frank Roy Creek. The arealexpsure of the formation is 

considered minor, due to its recessive uature. Limited 

exposure n&es it difficult to determine its stratigra- 

phic thickness. Much of the fonmtion was tree WVered 

and in most cases, it formed valleys. 
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5.2.2 Bsaudette Group 

The Upper Jurassic-Lmsr Cretacsous Beaudette Group tran- 

sitionally overlies the Femie Fomation and is axtprised of 

the Mouteith, Bsattie Peaks, aud Monach Fomations. me group 

hasaaaximm thickuess of approximtely 1000 mstres batween tie 

Burnt and Peace River areas, and is exposed throughout the 

Goodrich property. The group form positive areas like Mouut 

Bickford north of the Pine Valley, Mount Stephenson, Mouut 

Gillilaud south of the Pine Valley, and Mount LsBudette in 

GoodrichEast area. The Beaudstte Group oan 12 categorized as 

mostly mn-coal baring. 

5.2.2.1 Monteith J!bnmt.ion 

The Monteith Formation is the oldest of the Bsau- 

dette Group and consists of prsdominantly fine to madium 

grained sandstones of delta front or2gi.n (Stott, 1973). 

The formation is characterizedby scmsthick intsrvals of 

fine to cOarse g-mined quartsites at the top. This 

resistant unit is interkeddsd with minor recessive 222ds 

of shale and thin keds of mnglomsrate. The Monteith 

Fomtion is generally finer graiued thau the Monach 

(especially the quartsites) and the two can usually 12 

distinguishad m that lx&s (Karst, 1980). The formation 

varies in thidkness from 350 to 450 msUes, and is 

predo minautly exposed along the west edge of the property 

and in other isolated locations. 
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5.2.2.2 Beattie Peaks F-tion 

The Beattie Peaks wnfornebly overlies the Mon- 

teith. The formation mnsists of fine to nedium grained, 

brm to n-edium grey eandstcnes with minor iron- stain. 

Tidal flat, pro-deltaic, end mid-basin deposits are 

represented in the thinly bedded narine shales and silt- 

stones facies (Stott, 1973). Thin, fine-gained sand- 

stones with ironstone banding were also found during 

mapping. 

The fornetion varies in thidkness from 250 metres 

in the east, to 300 metres to the west of the property. 

The Beattie Peaks is very well exposed throughout the 

Property, and its mntact with the underlying Monteith 

Formation forms the nejority of the peaks and the ridges 

thatliewithintheproperty. 

5.2.2.3 bbnach Formatian 

The Monach Formation represents the top of the 

Beaudette Group and consists of marine lithic and quart- 

zose sandstones. Thin resistant beds of clean, -se 

grainedwhite quartsites are found at the top, alongwith 

minor shales, siltstones and sandstones with occasional 

thin wnglomsrates. The quartsose to argillaceous sand- 

stone facies of the Monach Fomation represents delta- 

front deposits (Stott, 1973). 
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This formation conformably overlies the Beattie 

Peaks Formation and varies in thickness from 150 to 225 

metres . Exposures of the fornation are widespread 

throughout the property due to its resistance to erosion. 

5.2.3 Crassier Group 

The Crassier Group, of Iower Cretaceous age, 

represents a period of coal maasure deposition. It is 

subdivided into three formations: the Brenot, Dresser, 

aad Gething Formations (Hughes, 1964). The Crassier 

Group is equivalent to the Bullhead Group, excluding the 

Brenot Formation. _ 

The Crassier Group has a complex lithology shown' 

by assemblages and cyclothems of shales, mudstones, 

coals, siltstones, sandstones, grits, and conglomerates. 

In the eastern foothills, and as far west as Mount Bick- 

ford in the Pine Valley, the fonmtions of the Crassier 

Group are more clearly differentiated than further west 

(Hughes, 1964). 

The group covers the majority of Goodrich pro- 

perty, and is involved in a series of folds and faults. 

Many of the valleys and associated drainage systems run 

through bedrock of this group. 
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The group varies in thickness from 345 to 1015 

metres . The variation in thickness is due to facies 

changes and depositional factors, particularly the 

Dresser and Cadomin relationship. 

5.2.3.1 Brenot Formation 

The continental rocks and the coal maasures that 

underlie the Dresser Formation, were first recognized by 

J.E. Hughes in 1964. He proposed that these rocks he 

called the Brenot Formation. 

This formation was left unnamed by Stott, 1973, as 

he refers to it as a succession of continental strata 

that lies above the Nonach Formation. The formation lies 

between the Beaudette Group and the Dresser Formation 

above, in the Goodrich area. The upper part of the 

Brenot Formation consists of salt and pepper, very fine 

to fine grained sandstones, and coal. Carbonaceous nmd- 

stones, dark grey siltstones, thin coals, and occasional 

medium grained sandstones wmprise the lower part of the 

formation. According to Hughes, 1964, cyclic deposition 

was amamn in the order: fine grained, argillaceous 

sandstones, thin beds of silty and sandy mudstones with 

coarse plant debris (floor); thin, fissile, carbonaceous 

shales (roof) passing upward to mdstones and shales: 

thinly inter&added shales and sandstones. The formation 

differs from the Gething Formation in its greater propor- 

tion of sand and silt, and thinner bedding (Hughes, 

1964). 
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The Brenot Formation varies in thickness from 300 

to 500 metres, and is exposed everywhere in the property. 

Maximum exposure of the formation occurs in the area 

between the Pine and Burnt Rivers. 

5.2.3.1.1 Coal Occurrences 

In the Brenot Formation, coal seams have been 

found in the White Rabbit, Goodrich East, Goodrich Iossan 

and Goodrich South blocks. The seam occur in the upper 

and middle Brenot in the north and in the middle and 

lower Brenot in the south. The coal/coal + rock ratio 

ranges from 0.04 m/0.04-m to 2.18 m/2.18 m. The coal is 

fairly clean with minor rock splits. A coal seam with a 

coal/coal + rock ratio of 5.52 m/5.52 m, true thickness, 

(BCT-80-Sp3-;Bl) was trenched in 1980. The seam occurs in 

the Gacdrich Fast block approximately 5 m east of the 

Beaudette thrust and therefore, may be fault thickened. 

5.2.3.2 Ca&omin/Dresser Formation 

The Cadomin/Dresser Formation of the Lower Creta- 

ceous Crassier Group conformably overlies the Brenot For- 

mation, and its upper contact with the Gething Formation 

is gradational. 
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South of the property, the formation is known as 

the Cadomin Formation and is defined by Stott, 1965, as: 

"massive conglomerates wntaining well rounded 

pebbles, cobbles, and boulders of extremely 

resistant rocks. Some warse-grained sand- 

stone, minor coal, and shale are included 

within the formation at some localities." 

Further north, according to Stott, 1965, the wn- 

glomerate is nore lenticular and much less prominent, and 

disappears south of the Pine River.' Pebbly, warse 

grained sandstone in a similar stratigraphic position 

within the Peace River foothills is considered egui- 

valent. 

_ . . 

J.E. Hughes, 1964, defined the Cadomin Formation 

north of Goodrich property, and in the vicinity of the 

Peace mver Canyon region, as: 

'Very coarse to madium grained sandstones and 

grits. They form beds of 3 to 12 metres 

thick. The formation may contain one or a 

few beds of conglomerates more than 3 metres 

thick, but these are absent at some locali- 

ties. Altogether, the sandstone makes up 

more than two-thirds of the formation. The 
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coarse sandstone and grits form nore than 

one-third, or as much as one-half of the 

formation. The intervening coal measures 

consisting of shale, siltstone, medium and fine 

grained sandstone, form units up to 30 metres 

thick." 

The elastic sediments that were described bystott 

in the Peace River region, are essentially the samesedi- 

ments that were described by Hughes in the same area. 

J.E. Hughes called the sediments that occupy this strati- 

graphic position, the Dresser Formation. These sediments 

are deposited in a series of alluvial fans (Bajada-like 

distribution) as shown in Figure 5.2.3.2.1. 

According to the descriptions of these formations 

by both authors, the Cadomin Formation falls within the 

proximal to mid-fan part of the alluvial fan, whereas the 

Dresser Formation falls within the distal part of the 

fan. 

Gn the Goodrich Property, the formation consists 

of medium to very coarse grained sandstone, grits, con- 

glomerates, and discontinuous coal measures of varying 

thicknesses. The definition of these elastic sediments 

in the Goodrich property fits the distal part facies of 

the fan, in other words, the Dresser Formation. The 
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discrepancy in opinions as to what to 011 tiis foraetion 

is directly linked to the lateral accretion as to which. 

sediments are laid down in a &wn dip pattern, as ehcwn 

in Figure 5.2.3.2.1, which is characteristic of fan 

deposits. Therefore, it depends on where the study area 

is located on the fan. If the location falls within the 

distal part of the fan, as is the ose with the Gocdrich 

property, the problem could then be solved by adopting 

the stratigraphic term "Dresser FoMtion". If it falls 

within the proximal or mid-fan area, then one should 

adopt the stratigrephic term "Cadomin Formation". The 

thickness of the Dresser Formation varies from 125 to 250 

metres, with an increase in thickness tcward the north- 

west of the property. DDH 81-08 intersected a full sec- 

tion of the Dresser Fonmtion north of the Gadrich 

Lossan block. The logs /of DDH 81-08 have been included 

in the illustration of typical geophysical log response 

to for-x&ion stratigraphy in this case the Dresser Forae- 

tion, found in Appendix A, Part 3. The formation is very 

resistant to erosion, therefore the exposures are widely 

distributed throughout the Gccdrich property. 

To the south of the property, and particularly in 

the Gccdrich South Block, (i.e. Gccdrich Peak Saddle) the 

Cadomin/Dresser-like elastic sediments core exist. The 

nsme "Cadomin Formation" has been applied in this ose. 



Figure 5.2.3.2.1 

ALLUVIAL FAN MODEL TO ILLUSTRATE 
CADOMIN-DRESSER FACIES RELATIONSHIP 
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5.2.3.2.1 Coal Occurrences 

In the Cadomin/Dresser Fox-n&ion, coal seams have 

been found and trenched in the Moberly, White Rabbit, and 

Goodrich Central blocks. These cccur in the upper part 

of the formation. The wal/coal+ rook ratio averages 

frcm 0.24 m/Q.70 m to 2.36 m/2.88 mwith seams thickening 

and becoming cleaner (fewer rock bands) tward the north. 

The coal seams found in the White Rabbit block were 

trenched on the east limb of a syncline which has an 

apparent 1 to 2 km strike length. 

5.2.3.3 Gething Formatim 

The non-marine Gething Formation .also of the 

Cra.+.er Group, oonformably overlies the Dresser 

Formation, and underlies the Bluesky EWmation of the 

Fort St. John Group. It. consists of multiple fining 

upward cyclothems that suggest a strong fluvial 

environment. DDH 81-08 and DDH SO-39 illustrate the 

depositional cycle of the Gething Fornation. 

The Gething Formation is distinguished from the 

Brenot Formation by its greater proportion of shales and 

numerous coal measures (Hughes, 1964). It consists of 

dark grey mudstones; siltstones; lithic, very fine to 

coarse grained sandstones: carbonaceous, silty and sandy 
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m&stones; coalified plant debris; minor bentonite, black 

shale: occasional minor tuffs in the upper part: and 

ccals . Drill holes of the Goodrich Lossan area indicate 

that below the Bluesky Formation the upper Gething is 

made up of distinctive, interbanded, dark gray mudstones 

and lighter grey siltstones approximately 30 - 4-G metres 

thick. The sandstones in the upper portion of the 

formation contain pebbles and am1 stringers. They are 

cross-bedded, bioturbated, and shav evidence of soft 

sedimsnt dsformation. Fossil bivalves and worm burrows 

are also found in s- parts of the formation. The 

formation varies in thickness from 150 to 450 metres. 

Variations in thickness are due to both paleotopography 

and to facies changes. According to Hughes, 1964, the 

formation is 320 mstres thick in the Peace River Canycn, 

and is between 485 and 550 metres thick in its eastern 

outcrops in the Pine Valley. In the Gcodrich Lossan 

area, drill holes intersected approximately 380 to 430 

metres of Gething. Much of tie formation is exposed in 

the central pert of the property and is mxmonly folded 

and faulted. 

5.2.3.3.1 Ccal Occurrences 

In the Gething Formation, coal seams have been 

found and trenched fhroughcut the whole of the Goodrich 

Prope~Y * The majority of the seams cocur in the upper 



-82- 

and middle Gething, with soms in the lower GethingForma- 

tion. The majority of the seams trenched were over one 

metre thick with fewer rock splits tcwsrds the north. 

Generally, the coal/coal + rock ratio averages from 

0.50 m/O.50 m to 4.73 m/7.19 m. In the north, the coal/ 

coal + rock ratio averages from 0.20 m/O.20 m to 3.91 m/ 

4.12 m. In the White Rabbit block, a seam with a oxl/ 

coal + rock ratio of 3.08 m/3.79 m (true thickness) was 

trenched and found to be cn the west limb of tie White 

Rabbit syncline, which has an apparent 1 to 2 km strike 

length. 

5.2.4 Fort St. John Group 

The Lc~er Cretaceous Fort St. John Group of the Pine 

River fcothills include the Bluesky, Moosebar, Comrotion, Gocd- 

rich, and Cruiser Formations. The narine shale to marine sand- 

stone, and non-rmrine reeks caused by both vertical and lateral 

facies changes are a characteristic feature of the group (Stott, 

1960). 

The Bluesky and Mcosebar are the only two formations 

outcropping in the central region of the Gocdrich property. 

High elevations and extensive differential erosion were the 

major factors oontributing to the disappearance of rest of the 

younger fornetions of this group cn the Gocdrich property. 
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5.2.4.1 Bluesky Formation 

The Bluesky Fornetion represents the basal unit of 

the Fort St. John Group in Northeast British Columbia. 

The formation consists of fine to medium grained sand- 

stone, rrmdstone, and thin, very coarse oonglomarates 

having well rounded qzctzite phenoclasts of up to 15 

centimetres across in a sandstone matrix (R.H. Karst, 

1980). The Bluesky is glauconitic and in the Gccdrich 

Lossan Block, drill hole intersections shckv the unit 

thickness to range from 2 - 5 metres. According to R.H. -~ . 
Karst et al, 1979, tie Bluesky represents shoreline 

deposition of the rapidly transgressing Cl earwater sea 

frcmthe north. Therefore, the Bluesky is a transitional 

unit, causing a discrepancy as to where the fornetion 

should be placed - within the Moosebar or the Gething 
-._. 

Formations. R.H. Karst, 1980, placed the Blues@ in the 

Gething Formation because of its ozarse elastic character 

and because it is easy to recognize cn geophysical logs. 

An exanple of typical geaphysical log response to the 

formation is given in Appendix A, Part 3. 

Recent studies, according to stow, 1965, 

particularly of data from wells, indicates that tie 

Bluesky is more probably equivalent to the upper beds of 

the Gething Formation. Nevertheless, coal geologists of 

Gulf Canada Resources assigned a formation status to this 
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horizon, and assigned it to the Fort St. John Group. 

: Geophysical log wrrelation of tiis tit is the 'main 

reasm for the fornational status given. 

The formtion is exposed in various areas along 

the limbs of the Lossan and Axis .synclines. 

5.2.4.2 Mcoseher Fonmtion 

The Moosebar Formation is the youngest fometion 

exposed on the property. The mrine Mcosehar Fonmtion 

consists of dark to msdium grey mdstones, grading upward 

to dark grey siltstones. Highly gl.aumnitic beds cccur 

near the base of the formtion and its contact with the 

Blue&y. 

The upper ?zeds of the Moosebar, according to 

Stott, 1965, are gradational and the upper bxmdary with 

the Cornnotion Fonmtion is drawn at the &se of the first 

thick succession of sandstone. 

The formation decreases in thickness southward 

from Peace River tmard upper Smky River, and reaches 

its neximnn thickness of 250 metres cm the south side of 

Peace River at Contact Point (M&earn and Kindle, 1950). 



-85- 

Diammd Drill Hole 81-02 intersected approximately 

270 metres of the Mcosebar. As mny as 6 tuff bands up 

to 10 an in thickness have hen identified in the axe 

and on the geophysical logs. Three of these bands are 

contained within 20 - 30 metres aLove the Moosebar-Blue- 

sky contact. I 

i 

Exposure of this fonmtion is limited, due to its 

recessive nature. South of the Pine Valley, the min 

exposure occurs at the headwaters of Brazion Creek. 

North of tie Pine Valley, the formation is exposed along 

Fisher Creek west and Crassier Creek east. 



1 .  

. . The Boulder Creek member acnsists of fine gra-ined, 

we&l sorted sandstones, massive axglomerates, and r-xx- 

marine nudstones and sandstones. The qper part of the 

member is continental and contains ccal seams, snd the 

basalprt of the mmnber axsists of a thick, sandstone- . 
conglomerate unit that ccarsens md (Karst, 1980). 

The mader varies in" thi&ness..frcm 80 to 110 metres. 

The Walton mmber, or previously kncxn as msnicer 

IV (Hughes, 1967), is tie upper part of the Corrmotion 

Formation. The member varies in thickness frcm 50 to 80 

metres and consists of siltstones, thin sandstones, and 

coal. 

The Ccanntion Formation was not mapped in great 

detail in the Gccdrich area, as this formation exposure 

is limited and occurs outside of tie licence's nxtheas- .- 
tern boundary. 

, 

5i2.4.3 Haslei: Fonrs$ion i . 

@i 

. : 

8' 

The Hasler Formation comprises .merine shales, 

minor sandstones, and siltstones. The formation was 

defined w Wickenden & Shaw (1943, P. 6) as those shales 

overlying the CommAion Formation. The formation varies 

in thickness from 210 - 340 metres and is exposed outside 

and along the rxxtheastem part of the licence, where 

detailed mapping was very 1imLted. This marine origin 
_. 

formation is very recessive and exposed cnly in luw alti- 

.tude areas.. 



5,2.4.4.Camut& Formation 

The Ccasotion Formation was defined by Wickendan & 

shaw (1943, P. 5) as a succession of sandstones, shales, 

and conglomerates, follo+& by thin coal measures wnfor- 

mably overlying the Ncosebar Form&ion. The Connotion 

Fonration is ccqo& of four. distinct members; the 

Gates, Hulcross, Boulder Creek, and'the Walton member. 

The Gates member is conprised of black, fissile 

carbonaceous shales, dark rubbly nudstones, sandstones 

and siltstones, and thin coal measures. The contact with 

the overlying Hulcross is abrupt and defined by the first 

influx of sand and carbonaceous sediments. There is 

often a +&in, coarse angloaerates at the top of the 

formation, followed by thin sandstones, carbonaceous 
/ 

shales, and thin coals.. The coarse sandstone-conglo- 

merate units often coarsen upward suggesting a prograding 
. 

delta (Karsi, 1980). The maker varies inhickness from 

80 to 200 rretres. ‘I 

The Hulcross rsa&er is made up of recessive marine 

Gdstones, which often display laminae of very fine 

grainkd sand. Ripplemarks in sow sand laminae suggest 

that the water depth was rot great (Karst, 1980). The 

member conformably overlies and is overlain by the Gates 

and.the Boulder Creek members, respectively. The Hul- 

cross member varies in thickness from 90 to 120 metres. 
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5.3 GcodrichsOuth 

5.3.1 SLalmary 

The Goodrich South block is in the southernrsxt 

portion of licences located south of Brazion Creek and 

west of the Burnt River as shown in Fig. 5.3.1.1. 

Remnnaissance mapping at l:lO,OOO and 1:50,000 

scale was undertaken in the peripheral areas of the block 

and 1:5,000 scale plane table surveys were conducted in 

the northern half. Tne geology naps and cross-sections 

at 1:5,000 and l:lO,OOO scale can be found in Appendix A, 

Part 2. 

No drilling has been done on the block to date. 

The 1:50,000. scale geological compilation i'rap, 

included with Volume II, illustrates the regional and 

structural trend of the Minnes and Bullhead strata. 

Generally, the area can te conceptualized as a sequence 

of folded and faulted sediments trending in a 

northwesterly direction. 
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5.3.2 Detail Geology 

Goodrich South can be geologically characterized 

by 4 major folds and 3 major thrust faults situated 

within the general northwest-southeast trend. 

5.3.2.1 Folds 

In the most western area of Cc&rich South, the 

LeMoray syncline (J.E. Hughes, 1967) extends thoughout 

LeMoray Creek and southwards from the Pine River. 'Ihe 

syncline plunges to the north thus exposing the older 

formations in the south. All exposed strata is totally 

non-coal bearing as shown on cross-sections C-C' and D-D' 

in Appendix A, Part 2. 

Northeast of the LeMoray syncline is another 

extensive, continuous fold: the Stephenson anticline, 

extending south to the North Burnt River. '!&is fold 

plunges to the south at a low angle and also exposes 

totally non-coal bearing strata of the lower Minnes 

Group as shown on cross-sections A-A', B-B', 6-C' and 

D-D' in Appendix A, Part 2. 

The Goodrich South syncline is a prominent but not 

extensive fold and represents the first major structure 

on the west within coal-bearing strata. It extends 

through the Goodrich Peak saddle, exposing the Gething 
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Formation which includes some trenched coal measures. 

The Gething is underlain by prominent Cadomin strata to 

the east and approximately 20 m. are exposed. The fold 

is not oonplete, however, as this Cadomin is faulted out 

to the west of syncline axis. Fault displacement is not 

great; approximately 50 m. and Cadomin toulders can be 

traced along the contact of the fault as shown on 

cross-sections C-C' and D-D' in Appendix A, Part 2. 

The Goodrich South anticline extends northeast of 

Goodrich Peak. It originates at Brazion Creek and 

extends to the Burnt River. It exposes the Brenot Forma- 

tion but locally near Goodrich Peak, exposes older Honach 

and Beattie Peaks strata as shown on cross-sections B-B', 

C-C', and D-D' in Appendix A, Part 2. 

5.3.2.2 Faults 

Thrust faults cdl the Goodrich South block have 

limited the area of distribution of ooal bearing strata. 

The Gilliland and the associated splay thrusts are 

extensive throughout the Goodrich licences, south of the 

Pine River. The most important aspect of these thrusts 

is that they expose, by fault displacement, the oldest 

rocks on the property. Ihese are the Beattie Peaks, 

Monteith, and Femie Formations. In mapping the 

extension of these major thrust faults, a boundary is 

determined separating the coal tearing strata (east of 
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the fault) from the non-coal bearing strata (west of the 

fault). A complete section of the Femie Formation 

including the basal Nordegg unit is exposed along the 

western flank of Goodrich South as shown on cross- 

sections A-A', B-B', C-C' and D-D' in Appendix A, Part 

2. 

The Burnt thrust originates at Mt. Stephenson and 

extends south to the North Burnt Piver; strike length of 

9-10 km. Fault displacement of this structure is not 

great; approximately 50 m. Generally, lower Gething, 

Cadomin, or upper Brenot has been thrust upon middle or 

lower Brenot in the vicinity of this fault as shown on 

cross-sections A-A', B-B', C-C' and D-D' in Appendix A, 

Part 2. 

5.3.3 Coal Occurrences 

The middle and upper Brenot and lower Gething 

represent the prominent stratigraphic setting for the 

major coal cccurrences in Goodrich South. Most trenching 

and seam logging on the block were mapleted in 1980 and 

are located on the Goodrich Peak saddle. Some 38 coal 

trenches were logged in the Brenot, ranging from 0.06 m. 

to 3.16 m.; although the average is less than 0.50 m. Of 

these 38 seams, seven have a coal to coal + rock ratio 

ranging from .19/.58 to 1.11/1.23; with an average of 

less than 1.0/2.0. Also, in the same location, some 30 
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coal trenches.were logged in the Gething in-the Goodrich 

South syncline. Their thicknesses range from 0.06 m. to 

1.41 m.; with an average of less than 0.50 m. Of these 

30 intersections, twelve have a ooal tc coal + rock ratio 

ranging from 0.88/4.26 to 1.41/1.94; with an average of 

less than 1.0/2.0. 

Other logged coal seams in Goodrich South are 

located along the North Burnt River and the eastern 

Brazion Creek. The former exposes 7 coal outcroppings; 

the thickest is 1.41 m., and exposures have an average 

1.0/2.0 coal to coal + rock ratio. The latter exposes 9 

coal outcroppings; the thickest 1.07 m., with an average 

of 0.60/0.80 coal to coal & rock ratio. 

The thickest seam on the block was identified in 

the Brenot on Goodrich Peak Ridge. It is 3.16 m. true 

thickness. The exposure of soms 68 coal shows on 

Goodrich Peak Ridge, in the Goodrich South syncline, are 

only of limited extent. Off the ridge, the topography 

decreases by more than 300 m.; thus nust of the coal 

bearing strata may have baen eroded. 

Continuity of the coal seams found on the Goodrich 

Peak Ridge would have to bs tested by drilling, due to 

lack of exposure. 
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5.4 fkxdrichLossanBlc& 

5.4.1 SuxImry 

The Goodrich Lossan block is located approximately 

central to those Goodrich licences situated south of the 

Pine Pass as shm in Figure 5.4.1.1. Access was 

afforded by Ihe Hasler Creek road. 

Initial geological conclusions, as to the open pit 

coal mining potential west of Axis Creek, have so far 

resulted in the concentration of exploration drilling and 

detailed napping cm a 1:5,000 scale in the Goodrich 

Lossan area. 

Geology neps and cross-sections at a 1:5,000 scale 

are provided in Appendix A, Part 2. A generalized 

geological oonpilation &p at 1:50,000 scale, covering 

all of the Goodrich property, is included with Volume 

II. 

Results of the 1980 and 1981 drilling and mapping 

data indicate a nuch nore tightly folded and faulted coal 

bearing sequence '&an what was suggested in the pre-1980 

surface and airphoto geology interpretation. 
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To date, the drill hole intersections of the 

,pppenmst Gething No. 1 seam constitutes the bulk of the 

possible open pit coal reserves. The No. 1 coal seamhas 

been successfully correlated and traced as far as 5.5 km 

along the strike of lhe Lossan syncline. The true seam 

G+?-mess over mast of the syncline averages approxima- 

tety 8 metres but ranges from 10 metres in the south to 1 

metre in the north, where it appears to thin as the seam 

comes to the surface. 

Along strike, and to the north of the Lossan and 

AxiS syncline pair, exists another area with cpen pit 

potehtial. The No. 3 seam here attains a true thick- 

ness of up to 4 metres. 

5.4.2 Detail Geology 

5.4.2i1 E'olds 

The four Msrthwesterly trending fold structures 

mentioned in Goodrich South continue through the Good- 

rich Losssn block and into Goodrich Central. These are 

fromwest to east, the LeMoray syncline, -Stephenson enti- 

cline, Goodrich syncline, and the Goodrich anticline 

which form part of the Goodrich synclinorium. In addi- 

tion, several other folds have been identified in the 

Goodrich synclinorium by surface mapping and drilling. 

These are from west to east, the Lossan anticline and 
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Syncline, Goodrich anticline, Axis Creek syncline, and 

the Brazion Creek anticline. A further syncline being 

adjacent to and west of the Lossan anticline nay exist; 

however, if present it is obscured by the Brazion Creek 

thrust and the lack of reliable surface and subsurface 

data. 

-The north plunging LeMoray syncline exposes a sec- 

tion of the non-coal bearing Beaudette Group and some of 

the Jurassic Femie Formation. The east limb of the syn- 

cline is terminated by the combination of the NW-trending 

Gilliland thrust. It is this thrust which cuts through 

the Femie Formation, limiting its exposure. 

The Stephenson anticline continues NW of Mt. 

Stephenson to a point where it is terminated by the 

Gilliland thrust. The strata exposed by the Stephenson 

anticline includes the guartzites and sandstones of the 

Monteith and Monach Formations; the sandstones and shales 

of the Beattie Peaks Fomation; and some of the coal 

bearing Brenot Formation. A partial section of the above 

mentioned formations my G cbserved in vertical to over- 

turned strata on the Brazion Creek road. 

The Goodrich synclinorium is a continuation of the 

NW-trending Goodrich syncline. This synclinorium under- 

goes increasing structural nodification and complexity on 
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the Goodrich Lossan block. These alterations are in the 

form of tight folds which developed later, or contenpora- 

neously, with faulting. The Goodrich synclinorium is a 

double plunging syncline with the plunge reversal estim- 

ted to te in the vicinity of cross-section line N3250 

(Appendix A, Part 2). The southern portion of the struc- 

ture plunges north at 20° to 30° to the Brazion Creek 

valley. North of Brazion Creek, it shallows to 6O. The 

northern portion of the structure has a southern plunge 

of 70 south. 

The marine Moosebar and coal-bearing Gathing For- 

mations are contained in the Lossan anticline, Iossan 

syncline, and the Axis Creek syncline. Middle Gething 

strata is present in the Goodrich anticline. 

The oblique and northwest trending Brazion Creek 

anticline has a limited, if not significant, impact on 

the Goodrich synclinorium in several ways. One, it 

brings to surface lower Gething, Bresser and Brenot stra- 

tigraphy. Two, it reveals its inpact in the steep and 

overturned limbs of the Goodrich anticline. Three, it 

has partial if not total control of the East Brazion 

Creek thrusts and associated splays. 
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5.4.2.2 Faults 

As on the Goodrich South black, the Gilliland 

thrust mintains its northwest-southeast structural trend 

on the Goodrich Lossan block. Stratigraphic displacement 

of the Femie Formation onto the Beattie Peaks or 

Monteith Font&ion is estimated in the order of 200 to 

300 metres. The Gilliland thrust contributes to the 

failed limb of the Stephenson anticline. 

The Pyramis thrust plate contains numerous secon- 

dary folds and fault splays that give rise to a complex 

structural pattern. On the Goodrich Iossan block, the 

leading edge of the overthrust changes stratigraphically 

southeastward from the Femie Formation through the 

Beaudette Group, to the Brenot Formation. The Gething 

Formation comprises the fcotwall of the Pyramis thrust. 

An easterly located splay of the Pyramis thrust, 

although limited in length, is significant to the 

Goodrich Lossan area in that it overrides the younger 

Mcosebar For-n&ion contained in the Lossan-Axis 

synclinorium. The splay is interpreted as a relatively 

high angle fault of considerable movement. Correlation 

of drill hole data (DDH 81-04, RDH 80-12, RDH 81-08, and 

RDH 80-11) indicates the removal of the Upper Gething 

strata in the overthrust. In the upper Gething footwall, 

folding occurred concurrently with the Pyramis thrust 
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splay resulting in imbricate thrust. This structure is 

recognized in DDH 80-38 on cross-section line N3250 

(Appendix A, Part 2) where the stacking of smaller thrust 

plates repeated the Bluesky Formation. 

The broadening of the Goodrich syncline and north- 

ward development of secondary folding produced a tightly 

folded and faulted synclinorium. 

The Nest and East Brazion thrusts encompass a set 

of relatively small, narrow fault slicestnat cut the 

coal bearing section of the Gething Forrration and marine 

Mcosebar Formation. . Displacement of the individual 

thrusts is estimated to be between 50 to 100 metres. 

Deviation of the fault traces from regional strike 

suggests that the southern extensions of the West and 

East Brazion thrust plates oonsist of a set of four tear 

faults. Differential novesent probably forced a separa- 

tion in the Brazion thrust plate while further, relative 

movement caused son'e rotation and overlap of the indivi- 

dual plates. Although displacereent is considered minor 

and relatively localized, the oblique trending fault 

traces are readily evident in the surface configuration 

of Brazion Greek and subcrop pattern of the Dresser 

Formation. 
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The Brazion thrust contributes to fault repeated 

coal sections in the west limb of the Lossan anticline, 

and the west limb of the Lossan syncline. 

Several drill intersections (DDH 80-19, DDH 81-20, 

21, DDH 81-18, DDH 80-33, and DDH 81-22), 'along the west 

limb of the Lossan syncline, point to the possibility of 

folded or overturned thrust repeats in steep to over- 

turned upper Gething strata. 

5.4.3 CoalCkcurrences intheGcodrich LossanBlock 

Coals occur throughout the Crassier sequence on 

theGcodrichLossan block. However, sean~ that ney be of 

commercial value were only encountered in the upper 

portion of the Gething Fornation. The coal seams 

trenched in the 1981 program are recorded on trench logs 

presented in Appendix D. 

5.4.3.1 Brenot Formation 

Numerous coal occurrences in Brenot strata were 

noted on the Goodrich Lossan block. In most cases, the 

thicknesses of the coal seams were too sinall to be signi- 

ficant. The thickest coal seam trenched has a true coal 

to coal + rock ratio of 1.17 to 1.17 m (LB-8109). This 
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seam was trenched on the eastern limit of Cc&rich iossan 

adjacent to Goodrich East. 
: 

The greater portion of Brenot outcrops lie CX-I the 

eastern edge of Goodrich Lossan adjacent to Goodrich 

East. 

I 

Approximately 150 m of upper Brenot sediments were 

cored and logged from diamond hole D-8108. The ma1 

seams were found to be numerous 'but less than one matre 

in thickness. 

5.4.3.2 Dresser Formation 

Coal seams were noted within the Dresser Formation 

at several locations. However, none were trenched due to 

time constraints in 1981. 

A complete section of the Dresser Fomstion was 

cored in DDH 81-08 on the eastern edge of Goodrich 

rA3ssan. Coal seams again are numerous but thicknesses 

rarely approached one netre. 

Outcrops of the coal-bearing Dresser Forn?ation are 

confined largely to the area south of the Brazion Creek, 

and to the western slope of Mt. LeHudette. 
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5.4.3.3 Gething Formation 

Coal Occurrences in the Gething J?ormation may he 

divided into three stratigraphic intervals. These are 

the lower, middle and upper Gething sequences. The divi- 

sions are based on the presence of probable economic coal 

seams, sand to shale ratios, and the frequency and nature 

of the cyclothems. The upper and middle Gething contain 

the first four correlatable coal seams. Seamsland 

lie in the upper Gething, while Seams 3 and 4 lie in the 

younger portion of the middle Gething. The aggregate 

true seam thickness for the four seams is approximately 

16 metres over 180 m. 

The coal seam stratigraphy is illustrated on the 

geophysical log correlations presented in Appendix A, 

Part 3. Depositionally, the coal stratigraphy changes 

from south to north. The Number 1 seam remains the 

thickest seam until approximately cross-section line 

N5500 shown cdl the 1:5,000 geology map (Appendix A, Part 

2), where it bsgins to thin substantially. North of line 

N5500, Seam 3 begins to increase in thickness. 

The lowermost section of the Gething Formation 

ranges in thickness from 130 m to 180 m. It is charac- 

terized by abundant, thin coals ranging from 0.50 m to 

3.0 metres in thickness. Cyclothems are well developed; 
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tend to be complete and fairly regular, ranging from one 

metre to twelve nmtres between cycles. Exposures of this 

sequence can be observed on the second Canfor logging 

road east of Axis Creek. Additional exposures are found 

in Beaudette Creek and several of the creeks flowing on 

the west slope of Mt. LeHudette. 

The six trenches completed in lower Gething strata 

for 1981 were located in the general area of the above 

mentioned exposures. The two greatest seam thicknesses 

trenched were: 

Trench Coal/Coal + Bock Location 

I5 8101 2.89 m / 2.89 m S.W. Mt. LeBudette 

LB 8102 2.84m/2.84m 'I I' " 

Diamond hole DDH 81-08 encountered what is 

believed to be a complete sequence of lower Gething sedi- 

ments. In addition, a three matre seam was cored at what 

is regarded as the Gething-Dresser contact. This seam 

probably corresponds to the above mentioned trenches. 

The middle Gething interval of approximately 250 m 

is characterized by a definite increase in the sand to 

shale ratios, and decrease in the number of coal seams. 

Sandstones range in thickness from five to twenty-five 

metres and coal seams from 0.50 m to approximately 4.0 m. 
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Cyclothems are generally large where complete. This 

interval, as previously mentioned, contains the Number 3 

and 4 seams in its upper interval. 

Surface exposures of this largely arenaceous hori- 

zon can be seen in the upper portions of Axis Creek, and 

several of its western flowing tributaries. Additional 

exposures lie on the eastern slope of Mt. Stephenson. 

Trenches believed to be in middle Gething sedi- 

ments are confined to the upper reaches of Axis Creek and 

just south of DDH 81-16. These four trenches are listed 

below: 

Trench Coal/Coal+Hock 

LJ3T 8107 3.12 m / 3.64 m 

Is 8108 0.35 m / 0.61m 

11 8115 1.86 m / 2.22 m 

In 8116 1.90 m / 2.40 m 

The middle Gething coal seamS have been intersec- 

ted in at least three drill holes: DDH 81-05, DDH 81-14, 

and DDH 81-17. 

The upper Gething sequence is characterized by 

approxirstely 90 metres of sediments and coal sea.ms 1 and 
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2. Coal seam 1 ranges from 2 to 10 metres in thickness, 

depending on the location within the property. 

Outcrops of ooal seams 1 and 2 can ba seen in Axis 

Creek, north of the Brazion Creek road. 

The number 1 seam has been trenched by backhoe in 

two places. These locations were both on the Lossan 

block road and on the west limb of the Goodrich anti- 

cline. Trench LB 81-13 had a ooal to coal + rock ratio 

of 6.45 m/10.75 m, while LB 81-14 had a ratio of 6.75 m/ 

12.23 m. 

Additional outcrops of the number 1 seam have been 

difficult to locate due to the heavy vegetation aver. 

Trench data and drill hole intersections (DDH 

81-10, DDH 81-06, DDH 81-05, and DDH 81-01) show gccd 

seam continuity of the number 1 seam along the east limb 

of the Lossan syncline. 

The structural complexity of the Goodrich Lossan 

block is clearly demonstrated in the geophysical log 

correlations that have been prepared across and along 

strike of the Dossan-Axis syncline pair. (Appendix A, 

Part 3). 
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Evidence of thrust faulting has keen found -in 

drill holes DDH 80-38, DDH 80-28, and DDH 80-19 where the 

number 1 seam is repeated. 

The geological cross-section line N3250, provided 

in Appendix A, Part 2 illustrates the thrust repeat of 

the number 1 seam in DDH 80-38 located in the Lossan 

syncline. 

Dimnd drill holes DDH 81-22, DDH 80-33, and DDEI 

81-18, and a number of rotary holes along the west limb 

of the Axis syncline indicate that the number 1 seam is 

thrusted and overturned. 
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5.5 Gccdrich East Block 

5.5.1 sunnrary 

The Goodrich Fast block is located east of the 

Goodrich Lossan block and extends from Brazion Creek in 

the south, to just north of Falling Creek, as shown in 

Figure 5.5.1.1. 

Geology maps and cross-sections at a 1:5,000 scale . 

are provided in Appendix A, Part 2. A generalized 

geological compilation map at 1:50,000 scale, covering 

all of the Goqdrich property is included with Volume II. 

The structure of the area is dominated by folding, 

normal and thrust faulting, and associated shearing in 

minor structures created by southwesterly tectonic move- 

ment. Folding generally becomes irore ncderate towards 

the eastern border of the block. Geological cross- 

section AA-AA' typifies the tectonic style of the 

Goodrich East block. 

With the discovery of near surface coal of appro- 

ximately 2..2 metres true thickness, additional drilling 

was undertaken in 1981 to further delineate the coal 

bearing, southeast plunging "Brenot" syncline. 
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A total of 8 drill holes were drilled in the 

"Brenot" Gqncline to date; 5 holes in 1981 and 3 holes in 

1980, totalling 1,642.5 metres. The locations of the 

drill holes are shown on Map lQ43 in Appendix A, Part 2. 

At p&esent, less than 1 million tonnes of in-situ 

coal have &en identified. The continuation of the coal 

seam is a possibility towards the northwest, where higher 

ground exists. 

5.5.2 Detail Geology 

5.5.2.1 Folds 

The strata are folded into structures with fold 

axes oriented northwest to southeast, and plunges orien- 

ted slightly to the southeast. The general structures on 

the block conskst of regional anticlines and a syncline, 

with associated minor synclines and anticlines. 

The Falling Creek anticline, a major fold in the 

area, plunges slightly to the southeast. The fold is 

contained within the Brenot Formation, except in the 

south where the fold exposes the stratigraphically 

younger Dresser Formation, as illustrated in cross- 

sections BB-BB' and CC-CC' in Appendix A, Part 3. To the 

west, the Burnt anticline plunges steeply to the 
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southeast, exposing the oldest strata in the area, the 

Monteith Fomation, northwest of the property. Exposing 

the Brenot Fonnation to the southeast, the fold gradually 

terminates against the westerly dipping thrust fault. 

The min coal seam is found on the eastern limb of 

the "Brenot" syncline, as thrusting and erosion have 

apparently removed the coal-bearing western limb of the 

syncline. The southeastern end of the fold terminates 

against the adjacent thrust fault. 

5.5.2.2 Faults 

The Burnt Normal fault strikes northwest to south- 

east across the center of the block. The fault zones are 

believed to dip to the southwest. The inferred location 

is shown on the 1:5,000 scale Goodrich East maps in 

Appendix A, Part 2, and on the 1:50,000 scale geological 

compilation included with .Volume II. To the northwest, 

the fault exposes stratigraphically older strata than 

that of the southeast. Two reasons why this can occur 

are either the vertical displacement' of the footwall to 

the northwest is greater than that of the southeast, or 

because of uniform displacement with extensive erosion in 

the northwest as compared to the southeast. 
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The West Brazion Creek thrust strikes northwest to 

southeast across the western part of the block. The 

dip-slip displacement of the thrust is small, and this is 

evident here as the up-thrusted and downthrusted strata 

on both sides of the fault consist of the Brenot 

Fornmtion. 

Ceviation from the regional trend is evident in 

the ea%%&&& thrust, as this thrust strikes 

north to south and dips toward the west. 

The Falling Creek thrust dipping west and striking 

northwest to southeast, has the greatest displacement in 

the area, as shown on cross-section R-R' in Appendix A, 

Part 2. The non-coal hearing Beattie Peaks Formation has 

been up-thrusted onto the stratigraphically younger 

Brenot Formation. The dipslip displacement of the fault 

has a magnitude of approximately 400 metres. 

Thrust faults of minor scale are present in the 

area, especially near the crest of the folds. These 

minor thrust faults may be of limited extent, as faulting 

often grades laterally into folds and vice versa. 
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5.5.3 Ccal Occurrences 

Drilling on the "Brenot" syncline was initated in 

1980 with the discovery of a coal outcrop of approxima- 

tely 2.18 metres. Trench BCT-80-Sp3-B2 as shown in 

Figure 5.5.3.1 was logged in 1980 and illustrates the 

coal seam thickness. One dianond and two rotary drill 

holes were drilled at that time. The 1981 drilling 

program also mncentrated on the "Brenot" syncline. A 

total of 5 rotary drill holes were drilled. The ooal 

zone and major intersections of these holes, including 

RDH 80-05 and RDH 80-06 drilled in the previously re~r- 

ted 1980 program, are shown in Table 5.5.3.1. 

Seven drill holes of eight successfully intersec- 

ted a 1.42 to 2.79 metres thick correlatable coal seam in 

the 'Wenot" syncline. This seam has been labelled the 

Bl seam. 

The Bl seam occurs within the up@r third of the 

Brenot Formation. 'Ihe seam reaches a gross thickness of 

2.79 metres in DDH 80-44. The minor variation in thick- 

ness of the Bl seam is structurally controlled, as the 

seam reaches its maximum thickness at the fold axes of 

the syncline in DDH 80-44, and decreases in thickness 

toward the eastern limb as defined by RDH 80-06 and FDH 

81-04. Toward the southeast, FDH 81-05 defines the 

southern limit of the seam, as this hole showed no coal 
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Hole No. T.D. 

DDH-80-44 193.0 m 

m-80-05 193.55 m 
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Bl 28.50 
34.55 

Bl 42.20 
50.52 
98.58 

116.65 
183.33 

RH-80-06 178.31m Bl 

seam Coal Zone - Major Intersections Cm) 

- 31.29 (2.79) 
- 35.20 (0.65) 

- 44.94 (2.74) 
- 51.67 (1.14) 
- 99.01 (0.43) 
- 178.65 (2.00) 
- 186.28 (2.95) 

3.12 4.54 (1.42) 
18.05 - 18.80 (0.75y--- 
62.09 - 62.66 (0.57) 
64.18 -. 65.94 (1.76) 

153.79, - 160.65 (6.86) 

- 32.63 (2.16) 
- 68.05 (0.74) 
- 147.67 (0.95) 
- 154.75 (0.89) 
- 163.90 (2.45) 

Bl 30.47 
67.31 

146.72 
153.86 
160.45 

W-81-01 

RH-81-02 

RH-81-03 

m-81-04 

N-81-05 

219.40 m 

213.70 m 

201.20 m 

224.0 m 

219.40 m 

Bl 28.68 
34.85 

Bl 42.86 
48.31 

- 

- 31.18 (2.50) 
- 35.52 (0.67.) 

- 45.20 (2.34) 
- 49.19 (0.88) 

- 39.54 (1.87) 
- 46.96 (0.92) 
- 198.40 (1.40) 

Seam Fzded 

Bl 37.67 
46.04 

197.00 
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intersections. Sandy to silty materials overlie the seam 

(roof), and the seam is underlain by shaley to muddy 

materials (floor). 

Other coal zones of minor significance were 

intersected. The coal zones are discontinuous, very 

thin, and of a low coal to coal + rock ratio. 

Seven trenches were measured and logged in the 

Gething Formation in the 1981 exploration program. Five 

of these trenches were located just northeast of East 

Brazion Creek thrust, in the vicinity of the Gulf-Esso 

property boundary to the east, and two trenches are 

located east of Falling Creek thrust. Their coal 

thicknesses range from 0.35 to 2.17 metres, and have an 

average thickness of 1.4 metres. The ratio of coal/coal 

+ rock ranges from 0.35/0.35 to 2.17/2.17, and averages 

1.411.7. The coal trench logs and a trench location mp 

can be found in Appendix D. 
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5.6 Goodrich Central 

5.6.1 SW 

The Goodrich Central block constitutes the largest 

mapping block in the property. The block extends south 

from the Koberly River, across the Pine Pass, to the 

Mount'Stephenson area. The area covered by the Goodrich 

Central block is shown in Figure 5.6.1.1. 

Reconnaissance mapping was carried out on a 

l:lO,OOO scale for the northern two thirds of the 

property while 1:5,000 map coverage exists in the 

southern area. 

The geological maps and cross-sections can be 

found in Appendix A, Part 1. 

Exploration drilling of two diamond holes was 

undertaken in a previously undrilled Gething syncline. 

Seam thicknesses intersected and numerous coal trenches 

in the area suggest this area to contain gccd coal 

potential. 
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5.6.2.1 Folds 

All folds on Goodrich Central have a general 

northwest to southeast trend. The folds south of the 

Pine River Valley have a gentle southern plunge, while 

those north of the Pine have a northern plunge. Exposure 

of the younger Gething strata southwards and northwards 

is illustrated in cross-sections GG to FF' and BB' to 

II', respectively (Appendix A, Part 1). 

The southern portion of Goodrich Central lying 

between the Pine River Valley to the north and the Lossan 

Block to the south, consists of four nsjor folds and 

numerous small folds. The four major folds are, from 

west to east, the Lossan anticline and syncline, the Big 

Boulder anticline, and the LeHudette monocline. 

The numerous fold pairs due east of Pyramis Peak 

to the Lossan anticline expose Brenot sediments from the 

Pine River south for approxtitely four kilonetres. 

South of this point, they may expose Brenot, Cadomin or 

Gething sediments because of the southest deepening of 

the synclinorium. 
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Approximately 2.5 kilometres east of Pyramis Peak 

lie the Lossan anticline-syncline pair. These southward 

plunging structures are traceable from the Lossan block 

in the south to the Pine River in the north. Qw my 

continue north of the Pine River, but information is 

lacking. These two structures plunging southeast expose 

first Brenot sediments and then Cadomin/Dresser, Gething 

and Moosebar strata, south of the Pine. 

The Big Boulder anticline (J. Hughes, 1967) 

bisects Goodrich Central .in a north-south direction, 

lying on toth sides of the Pine River. South of the 

Pine, it lies roughly 4.5 kilometres east of Pyramis 

Peak. It exposes Beaudette Group sediments for four 

kilometres. Following this, it exposes the coal bearing 

Brenot followed by more Beaudette Group strata. 

Eight kilorretres east of Pyramis Peak, the 

westerly dipping LeHudette monocline is exposed. This 

structure o3uld be the western limb of the failed Bick- 

ford anticline, which lies north of the Pine Valley. 

This structure exposes Monach, Beattie Peaks, and 

Monteith sediments. 

As previously stated, the structures north of the 

Pine Valley have a gentle plunge to the north. The folds 

lying west of the Pyramis thrust expose Beaudette 
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sediments. East of this thrust the folds expose 

sediments of the coal bearing Crassier Group. 

Three kilometres to the east of the Pyramis thrust 

lies the northward continuation of the Big Boulder anti- 

cline (J. Hughes, 1967). This anticline continues north 

of the Pine Valley for 11.5 kilometres before dying out. 

Monteith, Beattie Peaks, and Monach sediments are exposed 

in the vicinity of the Pine Valley. Tothenorth,mem- 

bers of the Crassier Group are exposed. 

The Coyote syncline, located west of Mt. Bickford 

and named by J. Hughes (1967) is a long and narrow, 

regionally trending syncline confined almost exclusively 

within the Dresser Formation. 

The Bickford anticline, located along Mt. Bick- 

ford, brings to surface, portions of the non-coal bearing 

Beaudette Group. Structurally, the west limb of the 

Bickford anticline may be equivalent to the westerly 

dipping IeHudette monocline. Southeastward, the 

monocline is interrupted by the Burnt Normal Fault. 

5.6.2.2 Faults 

The five major thrust faults within the Goodrich 

Central block are the Burnt, Beaudette, IeUudette South, 



-120- 

the Little Boulder thrust to the north of the Pine River, 

and the Pyramis thrust extending from the north to south 

of the Pine River. To the south of the Pine River, the 

Burnt thrust strikes northwest-southeast and dips to the 

west. Southwest of the LeMoray Creek watershed, the 

fault thrusts the stratigraphically older Dresser 

Formation over the Gething Formation. As shown by 

cross-section E-E', the total dip-slip displacement of 

the thrust is about 140 metres. To the north, and close 

to cross-section F-F', the fault cuts the Gething 

Formation. South of the Pine River, the thrust is 

totally mntained within the Brenot Formation and 

maintains displacement of about 140 metres, as seen in 

cross-section G-G'. 

The Beaudette thrust is located approximately in 

the canter of the block, and runs through the Brenot For- 

mation. The fault has thrust the Monach Fommtion over 

the Brenot Formation in two separate locations; one just 

south of cross-section F-F' and the second location is at 

cross-section G-G'. The dip-slip displacement of the 

fault at cross-section F-F' is 100 metres and it 

increases towards the north where it reaches its maximum 

magnitude of 500 metres, as shown by cross-section G-G'. 

The LeHudette thrust runs along the eastern edge 

of the block; it has a very minor effect on the geology 
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of the area. Fault displacement, is considered minor. 

From the west, the Beattie Peaks and Monteith Formations . 

terminate against the southern and the northern part of 

the thrust, respectively. North of the Pine River, the 

Little Boulder thrust extends to the White Rabbit north 

and the Pine River south, upthrusting older strata over 

stratigraphically younger sediments. Between cross- 

sections I-I' and M-M', the Monteith Fomation has been 

thrust onto itself. l'he dip-slip displacement of the 

fault is 80 metres, as shown on cxoss-section I-I', and 

XiZihtains the same sense and magnitude of displacement as 

illustrated by cross-section M-M'. 

The Pyramis thrust is a wjor fault that extends 

south of the White Rabbit block to just north of Wunt 

Stephenson. North of the Pine',‘ the stratigraphically 

older strata of the Monach and Beattie Peaks Formations 

are thrust over the younger strata of the Brenot and 

Gething Fonrations. If one can add the total stratigra- 

phic thicknesses of the overthrusted and eroded forma- 

tions, namely the Monach, Brenot, and the Dresser Porrra- 

tions, then roughly 700 metres of displacement can be 

assigned to this major thrust. South of the Pine River, 

the Monteith Formation has been thrust over the strati- 

graphically younger B&not Formation. 
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Other thrust faults are present in the area, but 

- they have a limited effect on the geology of the G&rich 

Central block. 

5.6.3 Coal Cccurrences 

In the 1981 program, numerous ooal occurrences 

were noted throughout the Crassier Group with the Brenot 

and Gething Formations showing the best potential. The 

net measured coal thicknesses ranged from 0.15 m to 3.08 

m, with an average thickness of 0.95 m. 

Trench data in Appendix D shows that numerous coal 

seams were located in Goodrich Central. The greatest 

thickness was noted in a trenched Gething seam on Eagle 

Creek. This trench lies northwest of DDH 81-07 and has a 

true seam thickness of 3.08 m. Other trenches in the 

area reveal true seam thicknesses ranging from 1.0 m to 

2.0 metres. 

'IWo diamond holes, DDH 81-07 and DDH 81-09, were 

drilled in Goodrich Central. Both drill holes 

encountered numerous seams with the thickest seams as 

follows: 

Dole True Thickness-Coal/Coal f Rock * 

D 8107 2.02 / 2.13 185.62-190.30 

D 8109 1.98 / 1.98 52.79- 55.22 
1.49 / 1.49 126.31-130.71 
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It should IX noted that cross-section lines E-E' 

and F-F' do not indicate the true potential of the 

Gething in the area. As previously stated, additional 

se- from 1.0 m to 2.0 m do exist and are not shown on 

the cross-sections. As a result, more work is required 

in the area. 
i 

I 
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5.7 Soberly Block 

5.7.1 surrsnary 

The Moberly block is situated in the outer fcot- 

hills of the Rocky Mountains. The Qcences cover an area 

extending northwest from the Pine River to just south of 

Mount McAllister. The block is situated northeast and 

adjacent to the Goodrich Central block, as shown in 

Figure 5.7.1.1. 

Reconnaissance mapping was continued from 1980 on 

a 1:25,000 scale. Airphoto interpretation was utilized 

for inaccessible areas on the Moberly block. The 

1:25,000 geology map and cross-sections can ke found in 

Appendix A, Part 1. 

The structure of the area is dominated by north- 

westerly trending and westerly dipping thrust faults and 

folds. Some of these faults .and folds have a major 

effect on the Moberly land forms. 

The nejor structures within the Soberly block are 

the Bickford, Crassier and Fisher anticlines, and the 

Fisher syncline to the south of the Soberly River. North 

of the Moberly River, the Carbon and Soberly thrusts form 

the major structure. 
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The Mobarly block exposes strata from Monteith up 

to the youngest strata found anywhere on the Goodrich 

property, namely the Conmotion and Hasler Formations of 

the Fort St. John Group. To date, no coal showings have 

been reported from these two formations. 

Coal measures of the Crassier Group are exposed 

along the major folds in the area. 

5.7.2 Detail Geolcgy 

5.7.2.1 Folds 

The strata is folded into regional and local anti- 

clines and synclines with the fold axes oriented north- 

west to southeast. The folds are plunging slightly to 

the southeast. 

The Bickford anticline is located between the Pine 

and Moberly Rivers. South of the Moberly River, the axis 

of the fold runs along the western edge of the propeay 

and is contained within the Monteith Fornation. The fold 

terminates against a westerly dipping thrust, just south 

of Mt. Bickford. The Crassier anticline, plunging 

slightly to the northeast, deviates from the regional 

trend exposing the stratigraphically younger Dresser 
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Foraetion to the north and tie Brenot Forn-etion to the 

SO&h. The fold grades laterally to a fault and joins 

the Carbon thrust at its northern tip. 

In the center of the block and between the Pine 

and Moberly Rivers, the Fisher anticline strikes 

northwest-southeast with the upper pert adjacent to the 

Moberly River. This anticline, plunging very steeply 

tcxards the southeast, exposes, in a relatively short 

horizontal distance, Ihe stratigraphically younger Brenot 

F-ton to the S~#I and the Monteith Fornetion to the 

north. 

The Fisher qncline is the only nejor fold in the 

area. The syncline strikes northwest-southeast and is 

contained within the Gething Fonmtion. Secondary folds _ _ 

occur in areas that contain inwqxstent beds of 

argillaceous sediments. These folds are compressional 

and oonsidered diswntinuous. 

5.7.2.2 Faults 

The Carbon thrust strikes northwest to southeast 

across the west edge of the property. The fault zone 

originates at the te rmination point of the Crassier 

anticline, south of the Moberly River. The fault dips to 

the west and the dip-slip displacement has a magnitude of 
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approximately 200 metres. Due toerosion, the younger 

beds of the Crassier Group are removed from the upthro.m 

western side of the fault, but are preserved on the &NII- 

thrcxm eastern side. 

The trace of the Moberly fault is inferred to lie 

- within the regional trend of the Soberly block strut 

tures, as shown on the 1:50,000 geological map. Dipping 

to the west, the timst has a very small angle of bade, 

and has the appearance of a norm1 fault as the outcrop 

pattern is relatively uniform and shms no change in 

topography. The upthrom and dcwnthrc~3 sides of the 

fault belong to the Gething Forn-etion, therefore the 

dip-slip displacement of the fault does not exceed the 

stratigraphic thickness of the forration which is 200-450 

me&es. Cross-section S-S' in Appendix A, Part 1, shuvs 

that the dip-slip displacemant is in tie neighbourhti of 

50 to 70 metres nexinum. Cther local faults are present 

in the area, but they are considered to be of minor 

irprtsnce. 

5.7.3 cca10ccLlrrences 

In the 1981 exploration program, a total of 12 

trenches were hand dug, measured and logged to supplemsnt 

existing data on coal seam exposures previously reported 

in the 1980 Geological Report. Tne trench logs can be 
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found in Appendix D, and the locations of the trenches 

are shown on the trench location map'in Appendix D. 

One diamond drill hole, DDH 81-12 was drilled to a 

depth of 227 m to confirm the seam continuity of a rearby 

trench (ME 81-091, located west of i the Fisher Creek 

syncline. The ooal/coal + rock thickness of the trench 

measured 3.91/4.12 m. In comparison,' the Gething coal 

seam intersections of DDH 81-12 are as follows: 

Depth Interval 

9.79 - 12.79 m 

50.58 - 52.33 m 

171.49 - 172.66 m 

Seam Thickness 

3.0 m 
I 
'1.75 m 

1.17 m 

A second trench (MB 81-01) with notable Gething 

coal thickness was found south of the Moberly River cn 

the B.C. Hydro Power Line service road. The seam attains 

a coal/coal + rock thickness of 3.60/4.09 m. The seam is 

presently mapped on the west limb of an anticline located 

east of the Carbon thrust. 

Approximately 25 metres to the south, trench MB 

81-02 is thought to contain the same seam intersected in 

trench MB 81-01. However, the abnormal thickness of a 

rock split in the middle of the seam is subject to 

further investigation. The coal/coal + rock true thick- 
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ness is 5.34 m/ a.54 m. The proximity of the Carlxm 

thrust nosy have repeated the seam at trench location MB 

81-02. 

Another coal exposure of 2.96 m thickness has teen 

mapped in the northern area of the Soberly Block in the 

vicinity of the Moberly thrust. Further work is warran- 

ted here to trace the extent of the coal seam. 
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5.8 White Rabbit 

5.8.1 Sunmary 

The White Rabbit block consists of the 

northernmost licences of the Gcodrich property as shown 

in Figure 5.8.1.1. The block is located south of Eleven 

Mile Creek and north of the Moberly River. 

Reconnaissance moping was undertaken on a 

l:lO,OOO scale. Generalized cross-sections were 

constructed at the same scale and can he found, along 

with the geology maps of-white Rabbit, in Appendix A, 

Part 1. 

To date, only one diamond drill hole (DDH 80-32) 

exists on the property which was reported on in the 1980 

Geological Report. 

Formation exposure in the White Rabbit block is 

better than average in the deeply incised stream valleys, 

displaying excellent examples of tight folding and 

faulting. 

To date, the most encouraging coal find exists in 

the Gething Formation, where trench WR-81-02 exposed a 

3.07 m seam. The trench logs can be found in Appendix D; 

locations of trenches on the map in Appendix D. 
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5.8.2 Detail Geology 

5.8.2.1 Folds 

The areas of all major folds trend nortnwest- 

southeast and are horizontal, or plunge shallowly. The 

Moberly anticline which occurs along the western ridge 

can he traced from a splay of tne Little Boulder thrust, 

abut sevenlanrorth of tiehighway inGo3drich Central, 

to ahout six km north of the Xoberly River in White 

Rabbit. In IheWhiteRabbitblock; BeattiePeaks, Wnach 

and Brenot Formtions are exposed along this northward 

plunging anticline. 

The White Rabbit anticline, which cccurs along the 

eastern ridge, canbe tracsd fromabout fourkmduewest 

of Mt. Bickford in Gadrich Central, to about two km 

south of Carbon Creek in White Rabbit. Future mapping 

may show that this anticline is actually the northern 

continuation of the Big Boulder anticline (J. Hughes, 

1967). In the White Rabbit block, this anticline exposes 

the Monach, Brenot and Dresser For-n&ions. 

The White Rabbit syncline runs down the center of 

the block as shm in cross-sections Yy' and XX', and is 

traceable to the V@ite Rabbit thrust (which terminates 

the syncline in the south), sbxt four &a north of the 

Moberly River to the property boundary in the north. 

This synclins exposes Brenot, Dresser and Gething and 

plunges shallmy south, south of Carbon Creek. 
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5.8.2.2 Faults 

All Irajor faults are rxxthwest-southeast trending, 

with southwest dips. The probable amtinuation of the 

pyramis thrust is traceable from &out four km northwest 

of the Moberly River to two km rxxthwest of Cartin Creek, 

running alnust entirely cutside of, but su@arallel to, 

the western lmmdary of the pro-y. The Fyramis thrust 

proper is exposed only in the extreme southwest &.ge of 

the property. 

The White Rabbit thrust outcrops in the enter of 

the property, south of Cartin Creek and in the west-cen- 

tral region, north of Cartin Creek. It is traceable from 

twokmsouth of theMoberly River inGazdrichCentra1, to 

five and cne-half km south of Eleven Mile Creek in the 

north. There are several splays off the White Rabbit 

thrust, most of which are rxx-th of Cartin Creek. Brenot 

and Dresser Fox-rations are thrust cnto Dresser by this 

fault. The White Rabbit syncline is cut off in the south 

by tie White Rabbit thrust. 

To date, a greater amxnt of structural data is 

available from the central srsa of the White Rabbit block 

(just south of carbon Creek), as this area was concen- 

trated upon during Irapping. 
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6.0 axAL REsomas 

6.1 potential Regional Coal Resources 

Exploration on the Goodrich property to date has identi- 

fied potential in-situ coal resources within the Brenot and.~ 

Gething Fomations conservatively estimated at approximately 

1.25 billion tonnes. 

The in-situ regional reserves of the Goodrich property 

have keen calculated for each geological mapping area, as shown 

in Figure 6.1.1. Table 6.1.1 shows the range of true seam 

thicknesses used that amprise the coal resource base of the 

Brenot and Gething Formations. Will hole intersections and/or 

coal trench measurements constitute the coal seam data base used 

in the reserve estimtes. The in-situ coal resources were cal- 

culated.by the geological cross- section methcd to a vertical 

depth of 500 metres. A specific gravity of 1.5 was used for the 

tonnage calculations. 

6.2 Potential Resources of Surface Mining prospects 

6.2.1 Goodrich ihssan Block 

The 1980 and 1981 exploration drilling efforts 

have mainly been directed towards delineating the surface 

mining potential of the upper Gething coal seams in the 
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TABLE 6.1.1 A. 

SUMMARY OF E0l'ENTIAL IN-SI'IU RM;hALv COAL RFSOURCES 
FORTHEBRENUl'ANDGEXHINGEDRMATICNS 

GETBINGEYn 
(in million tonnes) 

Brenot E'm. 
& 

Gething Fm. 

GeOl. 
Blk. 

True Seam Thickness Subtotal TrueSeamThickness 
>0.5m >l.Om >Z.Om >3.Om 

Subtotal Subtotal 

CL507-h, I.o-,?.o ‘7.0-3.0 a- 
>0.5m >l.Om >2.h >3.Om 

0,5- /.o /.o- a.0 d-o-3.0 

White Rabbit 15 42 - - 57 - 68 - 32 100 157 

r4ober1y - I - - --. - 148 - 97 246 246 
, 

Goodrich 
Central - -. - - - - 74 58 23 155 155 

Goodrich 
lkssan - - - - - - 20 80 100 100 

Goodrich 
East I - 70 - 70 - - 10 9 19 89 

Goodrich 
south - 121 - 374 495 - - 8 - 8 503 

mm 15 163 70 374 622 290 96 241 627 1,250 ir 

3 
2 

i 

12 
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Goodrich Lossan block. The general area with possible 

open pit coal potential is illustrated in Figure 6.2.1. 

The open pit resources were calculated by the 

cross-section method and a specific gravity of 1.5 was 

applied in the tonnage calculations. 

Two areas of open pit potential are defined by the 

No. 1 and No. 3 coal seams. 

6.2.1.1 No. 1 Seam 

Preliminary resources from the Lossan-Axis syn- 

cline pair have been calculated at roughly 80 million 

tonnes of coal in place. Mineable coal thicknesses range 

from 1.14 metres in the north to over 10 metres in the 

south. The No. 1 seam thickness averages approximately 8 

metres. 

The suborop trend of the No. 1 seam is shown on 

the 1:5,000 geology maps included in Appendix 1, Part 2. 

6.2.1.2 No. 3 Seam 

The preliminary resources from the No. 3 seam have 

been estimated at 20 million tonnes of coal in place. 

The true thickness averages approximately 4 metres. 
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No attempt has keen mde at this time to define 

the limits of the possible open pit area. Additional 

drilling is required, particularly in the northern area 

to delineate the subcrop trend of the No. 3 seam. 
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7.1 sumnary 

Loring Laboratories of Calgary are presently continuing 

the coal quality assessment of the 1981 cOre samples. The indi- 

vidual ply samples are at iTnis time, being actiined for washabi- 

lity and clean coal analyses. Petrographic analysis is not 

available at this time. This datawill ke reported under sepa- 

rate cover when it ?zecxes available. 

To date, proximate analyses were cxpleted on 241 sampled 

core int-1s taken from 22 test holes. The following is a 

typical range of coal quality results from the Gething No. 1 

seem on an air-dried basis. 

TABLE 7.1.1 

TYPIC!Z&RAK@OFPRXIW+TS ANALYSIS (AIR-DRIED BASIS) 

Total 
Moisture 

% E 1.1-2.4 

i 

Ash Volatile Fixed Sulphur Gross FSI 
% Matter Carlxm % Calorific 

% % Value 
BtLl/lb 

11.1-16.9 23.2-28.6 58.6-64.5 0.2-O-28 12,500-13,300 8.0 
MJ/kg 

29.08-30.94 
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The results of the individual ply samples (raw head 

analysis) are included with each drill hole data set in Appendix 

B. Coal seam data sheets have been prepared, and included in 

Appendix B, to allow ready comparison between the geophysical 

tool response, coal core description, and latmratory analyses. 
, 

Clean coal analyses of the 8 core holes (DDH 80-37 to DDH 

80-44) drilled after November 7, 1980, are included with each 

drill hole package in Appendix B. The results indicate that the 

Gething coal is of bituminous rank, suitable for matallurgical 

and export theme1 markets. &E-G&thing No. 1 seam has an 

average ash of less than lo%, Volatile Elatter of 30-31%, and FSI 

between 7-8. 

_ ._ _ . 



-145- 

8.0 ~ERENCES 

Stratigraphg! 

1. Ager, Barretta 
and Associates Ltd.: 

2. Alberta Study Group: 

3. Bennison, G.M.: 

4. Gulf Canada Resources 
Inc.: 

5. mff, P. Mch. D., 
F.R.S.E.: 

6. Frebld, Hans: 

I. Gilchrist, R.D.: 

Goodrich Coal Survey; 1981. 

Lower Cretaceous of the Peace River Region: 
Western Canada Sedinentary Basin; Rutherford 
Mem. Vol., Am. Asscc. Petrol. Geol., Tulsa, 
Okla., 1954. 

An Introduction to Geologic Structures and 
Maps; (Third Edition - Metric), Edward Arnold 
Press, 1975. 

Goodrich Coal Project Geological Repxt; 
In-House, 1980. 

Correlation Studies in the tiaca River 
Coalfield (93-P); In-House, 1978. 

The Jurassic Femie Group in the Canadian 
Rocky Mountains and Foothills; Geol. Sum. 
Can. Mem. 287, 1957. 

Burnt River Area (93 P/4,5); 1978. 

8. Gilchrist, R.D., Flynn, B.P. 
& Hauser, R.L.: Mount Spieker Area (93 P/3); 1978. 

9. Hage, C.O.: Geology Adjacent To The Alaska Highway Between 
Fort St. John and Fort Nelson, British 
Columbia; Geol. Surv. Can., Paper 44-30, 
1944. 

10. Hughes, J.E.: Jurassic and Cretaceous Strata of the Bullhead 
Succession in the Peace and Pine River 
Foothills; B.C. Dept. of Mines & Petroleum 
Resources Bulletin #51, 1964. 

Geology of the Pine Valley - Mount Wabi to 
Solitude Mountain, Northeast British Columbia; 
B.C. Dept. of Mines & Patrol. Resources 
Bulletin #52, 1967. 

Goodrich Project, The Moberly Prospect; 
In-House, 1980. 



-146- 

REFERENCES 

Stratigraphy (cont'd) 
b 

11. Jeletsky, J.A.: Macrofossils, Zones of the Marine Cretaceous 
of the Western Interior of Canada and Their 
Correlation With the Zones and Stages of 
Europe and the Western Interior of the United 
States: Geol. Surv. Can. Paper 67r72, 1968. 

12. Jordan, Geoff, P.Geol.: Coal Cccurrences in the Minnes Group and 
Gething Fomstion Between the 'Moberly and 
North Burnt Rivers, Northeast British 
Columbia; Norwest Resource Consultants Ltd., 
In-house, 1979. 

Coal Occurrences in the Minnes Group Between 
the Torrens River and Mount Reesor, Northeast 
British Columbia; Norwest Resource Consultants 
Ltd., In-house, 1979. 

Coal Exploration in Northeast British 
Columbia; Norwest Resource Consultants Ltd., 
In-house, 1979. 

13. Karst, R.H.: 

14. Lang, A.H.: 

15. Mail, A.D.: Daltas, Facies Models; G,A.C. plbl., 1979. 

16. Mathews, W.H.: Geology and Coal Resources of the Carton Creek 
- Mount Bickford Map Area; B.C. Dept. of Mines 
Bulletin #24, 1947. 

17. McKechnie, N.D.: 

Correlation of the Lower Cretaceous 
Stratigraphy of Northeast British Columbia 
from Foothills to Plains; B.C. Min. of hergy, 
Mines & Pet. Res. Paper 1981-1, 1981+ 

Moberly Creek Map Area, Alberta; Geol. Surv. 
Can. Paper 47-11, 1947b. 

Moberly Creek, Alberta; Geol. Surv. Can. Map 
963A, 1947c. 

Coal Reserves of the Hassler Creek - Pine 
River Area, British Columbia; B.C. Dept. of 
Mines Bulletin #36, 1955. 



-147- 

REFERENCES 

Stratigraphy (cont'd) 

1%. McLean, J.R.: 

19. McLeam, F.H. and 
Irish, E.J.W.: 

20. M&earn, F.H. and 
Kindle, E.D.: 

21. Muller, J.E.: 

22. Newson, A.C., P&sol.: 

23. Pearson, D.E. and 
Grieve, D.A.: 

24. Pugh, D.C.: 

25. Reinson, G.E.: 

26. Schultheis, N.H. and 
Mountjoy, E.W.: 

27. Spivak, J. 

Cadomin Fonration: Fastem Limit and 
Depositional Environment; Geol. Surv. Can. 
Paper 76-X3, 1976. 

The Cadomin For-ration: Stratigraphy, 
Sedimentology and Tectonic Implications; Can. - 
Pet. Geol. Bulletin Vol. 25, No. 4, 1977. 

Some Coal Deposits of the Peace‘ River 
Foothills, British Coltiia; Geol. Surv. Can. 
Paper 44-15, 1944. 

Geology of Northeast British Columbia; Geol. 
Surv. Can. Mem. 259, 1950. 

Pine Pass, British Columbia; Geol. Surv. Can. 
Map 11-1961, 1961. 

Pine Pass Coal Project, Northeast British 
Columbia; Noreen Energy Resources Ltd., Coal 
Exploration Dept., Vol. 1, 1980. 

Petrographic Evaluation of the Crowsnest 
Co&field; B.C. Min. of Mines and Petrol. 
Res., Can. Inst. of Mining and Metallurgy 
(80th Annual Meeting), 197%. 

The Subsurface Gething and Bluesky Formations 
of Northeastern British Coltiia; Gael. Surv. 
Can. Paper 60-1, 1960. 

Barrier Island Systems, Facies Mcdels; G.A.C. 
Publ., 1979. 

Cadomin Conglomerate of Western Alberta - A 
Result of Early Cretaceous Uplift of the Main 
Ridges; Bulletin of the Can. Pet. Geo., Vol. 
26, No. 3, 197%. 

Geology and Coal Deposits of Hassler Creek 
Area, British Cclunbia; Gael. Surv. Can. Paper 
44-7, 1944. 



-148- 

REFERENCES 

Stratigraphy (cont'd) 

28. Stott, D.F.: 

29. Ting, F.T.C. and 
Spa&man, W.: 

30. Utah Mines Ltd.: 

31. Walker, -R.G. and 
Cant, D.J.: 

32. Waters, B. and 
Vincent, B.D., P.Geol.: 

Cretaceous Rocks Between Smoky and Pine 
Rivers, Rocky Mountain Foothills, Alberta and 
British Columbia; Geol. Surv. Can. Paper 
60-16, 1960. 

Femie and Minnes Strata North of Peace River 
Foothills of Northeastern British Columbia; 
Geol. Surv. Can. Paper 67-19, 1967. 

The Cretaceous Snaky Group, Rocky Mountain 
Foothills, Alberta and British Columbia; Geol. 
Surv. Can. Bulletin #132, 1967. 

Lower Cretaceous Bullhead and Fort St. John 
Groups Between Smoky and Peace Rivers, Rocky 
Mountain Foothills, Alberta and British 
Columbia; Geol. Surv. Can. Bulletin #152, 
1968. 

Lower Cretaceous Bullhead Group Between 
Bullarose Mountain and Tetsa River, Rocky 
Mountain Foothills, Northeast British 
Columbia, Geol. Surv. Can. Bulletin #219, 
1973. 

The Cretaceous System in Northern British 
Columbia; Geol. Surv. Can. Special Paper No. 
13, 1974. 

Scientific and Technical Reports: Bickford 
and Gorman Creek, Two New Fomations of the 
Jurassic-Cretaceous Minnes Group, Alberta and 
British Columbia; 1981. 

The Coal Lithotype Concept and Seani Profile 
Conference on Carb. Stratigraphy; 1971. 

Report on Carbon Creek, Northeastern British 
Columbia; 1977. 

Sandy Fluvial Systems, Facies Models; G.A.C. 
Publ.; 1979. 

Mt. Klappan Property, Groundhog Coalfield, 
Northwest British Columbia (NTS 104 H/2); 
Field Geology, ESSO Minerals Canada, 1980. 



-149- 

REFERENCES 

Stratigraphy (cont'd) 

33. Wickenden, R.T.D. and Stratigraphy and Structure in Kount 
Comtion Creek Map Area, British 
Ged. surv. can. Paper 43-13, 1943. 

Hulcross- 
Columbia; 

34. Ziegler, W.H. and The Minnes Formation; Fdmnton. Geol. Sm. 
Pocock, S.A.J.: Second Annual Field Conf., Guidebook, pp. 

43-71, 1960. 

35. Zschach, H., Seve, G. Belcourt Report cn Stratigraphy and Structure; 
& Flynn, B.P.: In-House Report, 1979. 



-150- 

REFERENCES 

Structure 

1. 

2. 

3. 

4. 

5. 

6. 

Bally,A.W,, Gordy,P.L. 
& Stewart, G.A.: 

Bielenstein, Hans V.: 

Burk, C.F.,Jr.: 

Dahlstrom, C.D.A.: 

Fitzgerald, E.L.: 

Irish, E.J.W.: 

7. Jones, P.B.: 

8. Link, T.A.: 

9. Price, R.A.: 

Structure, Seismic Data and Orcgenic Evolution 
of Southern Canadian Pocky Mountains; Can. 
Petrol. Geol. Bulletin, Vol. 14, No. 13, 1966. 

Thrust Faults: A Problem in Western Canadian 
Coal Mines; CARMET Report (Aw/MRL 75-011, 
1975. 

Upper Cretaceous Structural Development of the 
Peace River Arch; Jour. Alta. Sot. Petrol. 
Geol., Vol. 10, No, 5, 1962. 

structure, Isopach and Facies Maps of Upper 
Cretaceous Marine Successions, West-Central 
Alberta and Adjacent British Columbia; Geol. 
Surv. Can., 1963. 

Structural Geology in the Eastern Margin of 
the Canadian Pocky Mountains; Can. Pet. Geol., 
Vol. 18, No. 3, 1970. 

Structure of British Coltiia Foothills, 
Canada; Am. Assoc. of Petrol. Geol. Bulletin, 
Vol. 52, No. 4, 1968. 

Structure of the Northern Foothills and 
Eastern Mountain Ranges of Alberta and British 
Colwlbia; Geol. Surv. Can. Bulletin 168, 1968. 

Folded Faults and Sequence of Thrusting in 
Alberta Foothills: Am. Assoc. Petrol. Geol., 
Vol. 55, No. 2, 1971. 

Interpretations of Foothills structures, 
Alberta, Canada; Am. Assoc. Petrol. Geol. 
Bulletin, Vo. .33, E30. 9, 1949. 

Geologic Structure of the Canadian Pocky 
Mountains Between Bow and Athabasca Rivers, A 
Progress Report; Geol. Assoc. Can. Special 
Paper #6, 1970. 

See Also: Stratigraphy References Nos. 4, 10, 12, 23, 30, and 35. 



-151- 

REFERENCES I 

Environmental 

1. Frovince of B.C.: Handbook of Environmental Protection and 
Reclamation in Coal Exploration; Ministry of 
Mines and Petroleum Resources, 1978. 

2. Ricker, Karl E., Ltd.: Quaternary and Environwntal Geology of the 
Goodrich Licence Area and the Hassler Valley 
Corridor Foothills Belt, East Central British 
Columbia, Northeastern Coal Block; Vancouver, 
B.C., In-house, 1981. 

3. Technan Ltd.: Reclamation of British Columbia Exploration 
Activities; 1980. 



APPJmDlx 1.1 

ILiXTIEOF GOODRICU 
COAL LTmcEs 



Licede 

5521 
5522 
5523 
5524 
5525 
5526 
5527 
5528 
5529 
5530 
5531 
5532 
5533 
5539 
5547 
5548 
5549 
5550 
5670 
5671 
5672 
5673 
5674 
5675 
5676 
5677 
5678 
5695 
5696 
5698 
5699 
5700 
5701 
5703 
5704 
5724 
5725 
5727 
6675 
6676 
6677 
6686 
6687 

93-o-8 
93-O-8 
93-o-8 
93-c-8 
93-c-8 

I 93-c-8 

‘I 
93-o-8 
93-o-8 
93-o-8 
93-c-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 

, 93-c-8 
93-o-8 
93-c-8 
93-o-8 
93-o-8 
93-o-8 
93-c-8 
93-o-8 
93-c-8 
93-o-8 
93-o-8 / 
93-c-8 
93-o-8 
93-o-8 
93-3-8 
93-o-8 
93-3-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 
93-o-8 
93-38 
93-o-8 
93-38 
93-o-8 

Block 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
G 
G 
J 
K 
K 
K 
K 
G 
G 
J 
J 
J 
K 
J 
K 
K 
G 
G 
G 
G 
G 
G 
G 
G 
J 
J 
J 
F 
F 
F 
L 
L 

units Hectares 

41,42,51,52 
43,44,53,54 
45,46,55,56 
61,62,71,72 
63,64,73,74 
65,66,75,76 
67,68,77,78 
81,82,91,92 
83,84,93,94 
85.86.95.96 
87;&3;97;98 
47,48,57,58 

295 
295 
295 
294 
294 
294 
294 
294 
294 
294 
294 
295 
295 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
295 
295 
294 
294 
294 
294 
294 
294 
294 
294 
294 
295 
295 
295 
294 
294 

49,50,59,60 
47,48,57,58 
3, 4,13,14 
5, 6,15,16 
7, 8,17,18 
9,10,19,20 

85,86,95,96 
87,88,97,98 
7, 8,17,18 

27,28,37,38 
29,30,39,40 
21,2?,31,32 
9,10,19,20 

41,42,51,52 
1, 2,11,12 

43,44,53,54 
45,46,55,56 
63,64,73,74 
65,66,75,76 
67,68,77,78 
69,70,79,80 
83,84,93,94 
89,90,99,100 
3, 4,13,14 
5, 6,15,16 

49,50,59,60 
47,48,57,58 
69,70,79,80 
89,90,99,100 
1, 2,11,12 
3, 4,13,14 



Licence EP 

5679 93-c-8 
5680 93-o-8 
5681 93-0-8 
5682 93-s-8 
5683 93-0-8 
5684 93-o-8 
5685 93-c-8 
5686 93-c-8 
5687 93-c-8 
5688 -93-c-8 
5689 93u8 
5690 93-c-8 
5691 93u8 
5692 93-c-8 
5693 93-c-8 
5705 93-G-8 
5706 93-o-8 
5707 93-o-8 
5708 93-O-8 
5709 93-o-8 
5710 93-c-8 
6605 93-P-4 
6606 93-P-4 
6607 93-P-4 
6608 93-P-4 
6609 93-P-4 
6610 93-P-5 
6611 93-P-5 
6612 .93-P-5 
6613 93-P-5 
6614 93-P-5 
6615 93-P-5 
6616 93-P-5 
6617 93-P-5 
6618 93-P-5 
6619 93-P-5 
6620 93-P-5 
6621 93-P-5 
6622 93-P-5 
6623 93-P-5 
6624 93-P-5 
6625 93-P-5 
6626 93-P-5 
6627 93-P-5 
6628 93-P-5 
6629 93-P-5 
6630 93-P-5 
6631 93-P-5 
6632 93-P-5 

Block units Hectares 

A 47,48,57,58 295 
A 49,50,59,60 295 
A 65,66,75,76 295 
A 67,68,77,78 295 
A 69,70,79,80 295 
A 85,86,95,96 295 
A 87,88,97,98 295 
A 89,90,99,100 295 
B 61,62,71,72 295 
B 81,82,91,92 295 
B 83,84,93,94 295 
G 1, 2,11,12 295 
G 3, 4,13,14 295 
G 21,22,31,32 295 
G 23,24,33,34 295 
H 5, 6,15,16 294 
H 7, 8,17,18 294 
H 9,10,19,20 294 
H 25,26,35,36 294 
H 27,28,37,38 294 
H 29,30,39&o 294 
L 27,28,37,38 296 
L 29,30,39&o 296 
L 49,50,59,60 296 
L 69,70,79,80 296 
L 89,90,99,100 296 
B 89,90,99,100 296 
C 81,82,91,92 295 
C 83,84,93,94 295 
C 85,86,95,96 295 
C 87,88,97,98 295 
D 7, 8,17,18 295 
D 9,10,19,20 295 
D 25,26,35,36 295 
D 27,28,37,38 295 
D 29,30,39&o 295 
D 47,4X%,57,58 295 
D 49,50,59,60 295 
D 67,68,77,78 295 
D 69,70,79,80 295 
D 83,84,93,94 295 
D 85,86,95,96 295 
D 87,88,97,98 295 
D 89,90,99,100 295 
E 1, 2,11,12 295 
E 3, 4,13,14 295 
E 5, 6,15,16 295 
E 7, 8,17,18 295 
E 9,10,19,20 295 



'XQDRICZ-SOUIS (Ccwr'D) 

Licence 

6633 
6634 
6635 
6636 
6637 
6638 
6639 
6640 
6641 
6642 
6643 
6644 
6645 
6646 
6647 
664a 
6649 
6650 
6651 
6652 
6653 
6654 
6655 
6656 
6657 
6658 
6659 
6660 
6661 
6662 
6663 
6664 
6665 
6666 
6667 
6668 
6669 
6670 
6671 
6672 
6673 
6674 
6678 
6679 
6680 
6681 
6682 
6683 

Ei?? 

93-P-5 
93-P-5 
93-P-5 
93-P-5 
93-c-l 
93-O-l 
93-c-l 
93-c-l 
93-c-l 
93-o-l 
93-o-l 
93-o-l 
93-O-l 
93-o-l 
93-G-l 
93-o-l 
93+a 
934-a 
93-c-a 
93-c-a 
93-o-a 
93-o-a 
93-c-a 
93-o-a 
93-38 
93-o-a 
93+8 
93-o-a 
93-o-a 
93-c-a 
93-c-a 
93-o-a 
93-c-a 
93-o-a 
93-c-a 
93-o-a 
93-o-a 
93-c-a 
93-c-a 
93-c-a 
93-o-a 
93-c-a 
93-c-a 
93-o-a 
93-c-a 
93-c-a 
93-c-a 
93-c-a 

E 
E 
F 
F 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
C 
F 
F 
F 
F 
G 
G 
G 
G 
G 
G 

21,22,31,32 295 
23,24,33,34 295 

7.8 
9;io 

148 
148 

21,22,31,32 296 
23,24,33,34 296 
25,26,35,36 296 
41,42,51,52 296 
43,44,53,54 296 
45,46,55,56 296 
61,62,71,72 296 
63,64,73,74 296 
65,66,75,76 296 
81,82,91,92 296 
83,&2,93,94 296 
85,86,95,96 296 
1, 2,1L,12 295 
3, 4,13,14 295 
5, 6,15,16 295 
7, 8,17,ia 295 
9,10,19,20 295 

21,22,31,32 295 
23,24,33,34 295 
25,26,35,36 295 
27,28,37,38 295 
29,30,39,40 295 
41,42,51,52 295 
43,44,53,54 295 
45,46,55,56 295 
61,62,71,72 295 
63,64,73,74 295 
ai,a2,93,92 295 
83,84,93,94 295 
63,64,73,74 295 
85,86,95,96 295 
87,a8,97,98 295 
89,90,99,ioo 295 
ai,a2,91,92 295 
1, 2,11,12 295 
3, 4;13,14 295 

21,22,31,32 295 
23,24,33,34 295 
5, 6,15,16 295 
7, 8,17,ia 295 
9,10,19,20 295 

25,26,35,36 295 
27,28,37,38 295 
29,30,39,40 295 



Licence ET Block 

5543 93-o-8 J 
5544 93-O-8 J 
5545 93-c-8 J 
5546 93-c-8 J 
5551 93-G-8 K 
5552 93-Q-8 K 
5553 93-o-8 K 
5554 93-c-a K 
5555 93-c-a K 
5556 93-o-a K 
5557 93-G-8 K 
5558 93-3-a K 
5559 93-G-8 K 
5560 93-c-a K 
5561 93-o-8 K 
5562 93-c-a K 
5563 93-o-8 K 
5564 93-o-a K 
5565 93-o-8 K 
5566 93-o-a L 
5567 93u8 L 
5568 93-o-a L 
5569 93-o-8 L 
5570 93-Q-9 C 
5571 93-c-9 C 
5572 93-O-9 C 
5573 93-o-9 C 
5574 93-39 C 
5575 93-O-9 D 
5576 93-O-9 D 
5577 93-O-9 D 
5578 93-O-9 D 
5579 93u9 D 
5580 93-o-9 D 
5581 93u9 D 
5582 93-O-9 D 
5583 93-O-9 D 
5584 93-o-9 D 
5585 936-g D 
5586 93-O-9 D 
5587 93-O-9 D 
5588 93-O-9 D 
5589 93-O-9 E 
5590 93u9 E 
5591 93-O-9 E 
5592 93-o-9 .E 
5593 93u9 E 
5594 93-O-9 E 

units 
67,68,77,78 
69.70,79,80 
87,88,97,98 
89,90,99,100 
23.24.33.34 
25;26;35;36 
27,28,37,38 
29,30,39,40 
45,46,55,56 
47,48,57,58 
49,50,59,60 
65,66,75,76 
67,68,77,78 
69,70,79,80 
81,82,91,92 
83,84,93,94 
85,86,95,96 
87,88,97,98 
89,90,99,100 
21,22,31,32 
41,42,51,52 
61,62,71,72 
81.82.91.92 
5; 6;15;16 
7, 8,17,18 
9,10,19,20 

29,30,39/m 
89,90,99,100 
1, 2,11,12 
3, 4,13,14 

21,22,31,32 
23,24,33,34 
25,26,35,36 
41,42,51,52 
43,44,53,54 
45,46,55,56 
63,64,73,74 
65,66,75,76 
81,82,91,92 
83,84,93,94 
85,86,95,96 
87,88,97,98 
1, 2,11,12 
3, 4,13,14 
5, 6,15,16 
7, 8,17,18 
9,10,19,20 

23,24,33,34 

Hectares 

294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
293 
293 
294 
294 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 



GOODRICH- (CXN.P'D) 

Licence Block 

5595 93-39 E 
5596 93-c-9 E 
5597 93-c-9 E 
5598 93-39 E 
5599 93-o-9 E 
5600 93-c-9 E 
5601 93-o-9 E 
5602 93-G-9 E 
5603 93-O-10 H 
5604 93-c-10 H 
5605 93-c-9 D 
5606 93-c-10 A 
5607 93-c-10 H 
5608 93-c-10 H 
5609 93-310 H 
5610 93-O-10 H 
5611 93-O-10 H 
5612 93-O-10 H 
5613 93-o-10 H. 
5614 93-c-10 H 
5615 93-310 H 
5616 93-O-10 H 
5617 93-O-10 H 
5618 93-310 H 
5619 93-O-10 H 
5620 93-c-10 H 
5621 93-O-10 H 
5622 93-c-10 H 
5623 93-c-10 I 
5624 93-O-10 I 
5625 93-O-10 I 
5626 93-310 I 
5627 93-c-10 I 
5628 93-O-10 I 
5629 93-c-10 I 
5630 93-O-10 I 
5631 93-c-10 J 
5632 93-O-10 J 
5720 93-c-8 K 
5729 93-c-8 K 
5730 93-G-8 K 
5731 93-c-9 C 
5732 934-g C 
5733 93-39 C 
5734 93-o-9 C 
5735 93-c-9 C 
5736 93-c-9 C 
5737 93-39 C 

units 

25,26,35,36 
27,28,37,38 
29,30,39&o 
45,46,55,56 
47,48,57,58 
49,50,59,60 
67,68,77,78 
69,70,79,80 
41,42,51,52 
61,62,71,72 
89,90,99,100 
81,82,91,92 

1, 2,11,12 
3, 4,13,14 

21,22,31,32 __._ 
23,24,33,34 
25,26,35,36 
43,44,53,54 
45,46,55,56 
47,48,57,58 
63,64,73,74 
65,66,75,76 
67,68,77,78 
81,82,91,92 
83,84,93,94 
85,86,95,96 
87,88,97,98 
89,90,99,100 
3. 4.13.14 
5; 6;15;16 
7, 8,17,18 
9.10.19.20 

23,24,33,34 
25,26,35,36 
27,28,37,38 
29,30,39&J 
1, 2,11,12 

21,22,31,32 
43,44,53,54 
61,62,71,72 
63,64,73,74 
25,26,35,36 
27,28,37,38 
45,46,55,56 
47,48,57,58 
49,50,59,60 
67,68,77,78 
69,70,79,80 

Hectares 

293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
294 
294 
294 
293 
293 
293 
293 
293 
293 
293 



GooDFU!EI- (CiVl?D) 

Licence 

5738 
5739 
5742 
5778 
5779 
5780 
5781 
5782 
5783 
6688 
6689 
6690 
6691 
6692 
6693 
6694 
6695 
6696 
6697 
6698 
6699 
6700 
6701 
6702 
6703 
6704 
6705 
6706 

. 6707 
6708 
6709 
6710 
6711 
6712 
6713 

! 

i& 

93-o-9 
93-o-9 
93-c-9 
93-39 
93-o-9 
93-c-9 
93-39 
93-o-9 
93-o-9 
93-c-a 
93-o-a 
93-o-a 
93ua 
93-3a 
93-c-a 
93-39 
93-39 
93-o-9 
93-c-9 
93-c-9 
93-o-9 
93-o-9 
93-c-9 
93-C-9 
93-o-9 
93-o-9 
93-39 
93-3-9 
93-39 
93-c-9 
93-c-9 
93-o-9 
93-c-9 
93-c-9 
93-c-9 

Block 

D 
C 
E 
E 
E 
L 
L_ 
I 
I 
L 
L 
L 
L 
L 
L 
B 
C 
C 
C 
C 
D 
D 
D 
D 
D 
D 
D 
D 
D 
E 
E 
E 
F 
L 
L 

units Hectares 

61,62,71,72 293 
87,88,97,98 293 
21,22,31,32 293 
87,88,97,98 293 
89,90,99,100 293 
9,10,19,20 292 

29,30,39,40 292 
1, 2,11,12 292 

21,22,31,32 292 
23,24,33,34 294 
43,44,53,54 294 
63,64,73,74 294 
65,66,75,76 294 
83,84,93,94 294 
85,86,95,96 294 
9,10,19,20 294 
1, 2,11,12 294 
3, 4,13,14 294 

21,22,31,32 293 
23,24,33,34 293 
5, 6,X,16 294 
7, 8,17,18 294 
9,10,19,20 294 

27,28.37,38 293 
29,30,39,40 293 
47,48,57,58 293 
49,50,59,60 293 
67,68,77,78 293 
69,70,79,80 293 
43,44,53,54 293 
65,66,75,76 293 
85,86,95,96 293 
9,10,19,20 293 
7, a,i7,18 292 

27,28,37,38 292 



GooDiUCK-EMT 

Licence 

5534 93-o-8 
5535 93-o-8 
5536 93-c-8 
5537 93-c-8 
5538 93-O-8 
5540 93-38 
5541 93-o-8 
5542 93-c-8 
5694 93-o-8 
5697 93-c-8 
5702 93-o-8 
5711 93-G-8 
5.712 93-o-8 
5713 93-o-8 
5714 93-c-8 
5715 93-38 
5716 93-c-8 
5717 93-o-8 
5718 93-o-8 
5719 93-c-8 
5720 93-c-8 
5721 93-38 
5722 93-o-8 
5723 93-O-8 
5726 93-o-8 

Block 

J 
J 
J 
J 
J 
J 
J 
J 
G 
G 
G 
H 
H 
H 
H 
H 
H 
H 
H 
H 
I 
I 
I 
J 
J 

units 
I 

Hectares 

21,22,31,32 294 
23,24,33,34 294 
41,42,51,52 294 
43,44,53,54 294 
45,46,55,56 294 
61,62,71,72 294 
63,64,73,74 294 
65,66,75,76 294 
41,42,51,52 294 
61,62,71,72 294 
81,82,91,92 294 
45,46,55,56 294 
47,48,57,58 294 
49,50,59,60 294 
65,66,75,76 294 
67,68,77,78 294 
69,70,79,80 294 
85,86,95,96 294 
87,83,97,98 294 
89,90,99,100 294 
5, 6,15,16 294 
7, 8,17,18 294 
9,10,19,20 294 
1, 2,11,12 294 

25,26,35,36 294 

1 



Licence EP Block units Hectares 

4750 
4751 
5743 
5744 
5745 
5746 
5747 
5748 
5749 
5750 
5751 
5752 
5753 
5754 
5755 
5756 
5757 
5758 
5759 
5760 
5761 
5762 
5763 
5764 
5765 
5766 
5767 
5768 
5769 
5886 
5887 
5889 
5923 
5924 
5926 
5931 
5932 
5933 
5934 

93-O-9 F 
93-O-9 F 
93u9 E 
93-O-9 E 
93-O-9 E 
93u9 E 
93-O-9 F 
93-O-9 F 
93u9 F 
93u9 K 
93u9 K 
93u9 K 
93-O-9 K 
93-Q-9 K 
93-O-9 K 
93u9 K 
93-O-9 K 
93-O-9 K 
93-o-9 K 
93-o-9 K 
93-c-9 L 
93u9 L 
93-O-9 L 
93u9 L 
93-O-9 L 
93-c-9 L 
93U16 C 
93-O-16 D 
93U16 D 
93u9 K 
93u9 K 
93u9 K 
93-O-16 C 
93-O-16 C 
93-O-16 C 
93Ul6 D 
93-c-16 D 
93-O-16 D 
93-O-16 D 
93-C-16 D 

43,44,53,54 
63,64,73-,74 
41,42,51,52 
61,62,71,72 
63,64,73,74 
83,84,93,94 
65,66,75,76 
85,86,95,96 
87,88,97,98 
5, 6,15,16 
7, 8,17,18 
9,10,19,20 

25,26,35,36 
27,28,37,38 
29,30,39,40 
47.48.57.58 
49;50;59;60 
67,68,77,78 
69,70,79,80 
89,90,99,100 
1, 2,11,12 
3, 4,13,14 
5, 6,15,16 

21,22,31,32 
23,24,33,34 
25,26,35,36 
9,10,19,20 
1, 2,11,12 

21,22,31,32 
3, 4,13,14 

23,24,33,34 
45,46,55,56 
27,28,37,38 
29,30,39,40 
49,50,59,60 
41,42,51,52 
61,62,71,72 
63,64,73,74 
83,84,93,94 
85,86,95,96 

293 
293 
293 
293 
293 
293 
293 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
292 
291 
291 
291 
291 



5801 
5802 
5803 
5804 
5805 
5806 
5807 
5808 
5809 
5810 
5811 
5812 
5813 
5814 
5815 
5816 
5817 
5818 
5819 
5820 
5821 
5822 
5823 
5824 
5825 
5826 
5827 
5828 

Es 

93-c-10 
93-O-10 
93-O-10 
93-c-10 
93-O-10 
93-o-15 
93-o-15 
93-315 
93-o-15 
93-o-15 
93-c-15 
93-315 
93-c-15 
93-o-15 
93-315 
93-O-15 
93-c-10 
93-c-10 
93-c-15 
93-c-15 
93u15 
93u15 
93u15 
93-c-10 
93UlO 
93-O-10 
93UlO 
93u15 
93-c-15 

Block units Hectares 

I 
I 
I 
J 
J 
B 
B 
B 
B 
B 
B 
C 
F 
F 
F 
F. 
J 
J 
B 
C 
C 
C 
F 

47,48,57,58 
67,68,77,78 
69,70,79,80 
81,82,91,92 
83,84,93,94 
3, 4,13,14 
5, 6,15,16 

23,24,33,34 
25]26;35;36 
69,70,79,80 
89,90,99,100 
81,82,91,92 
1, 2,11,12 
3, 4,13,14 

23,24,33,34 
25.26.35.36 
85;86;95;96 
87,88,97,98 
49,50,59,60 
41,42,51,52 
61,62,71,72 
83,84,93,94 
45,46.55,56 

292 
292 
292 
292 
292 
292 
292 
292 
292 
291 
291 
291 
291 
291 
291 
291 
292 
292 
292 
292 
291 
291 
291 
292 
292 
292 
292 
292 
292 

I 
J 
J 
J 
B 
B 

49;50;59;60 
61,62,71,72 
63,64,73,74 
41,42,51,52 
27,28,37,38 
1, 2,11,12 
































































































































