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This is to  cer t i fy  that  I obtained a Bachelor of Science Degree in 

Geological Science a t  Queen's University in 1977, and a Master of 

Science Degree in  Geology a t  the University of Western Ontario i n  

1980. 

My geological experience has keen through exploration and mpping 

prcqrm i n  Newfoundland, Saskatchewan, and British Columbia, 

including two sumners w i t h  the British Columbia Ministry of 

Energy, Mines and Petroleum Resources. I have keen employed as a 

geologist in the Coal Division of Gulf Canada Resources Inc. since 

1980. 
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The Panoram Coal Licences a r e  located i n  

Northwestern B r i t i s h  Columbia, approximately 234 a i r  

k i l m t r e s  north of Smithers, B r i t i s h  Coldia .  The 

Licence Block lies within the Groundhog Range tetween 

the  Skeena and Nass Rivers. 

1.2.0 Access 

The cleared right-ofway f o r  the abandoned 

Prince George - Dease Lake B r i t i s h  Colurbia Railway is 

1 5  kilorretres northeast  of the  l icences,  and rail 

t racks  are i n  place as f a r  as the c a p  ( s h m  i n  

Figure 1.1), about 40 kilometres east of the licences. 

The s e a  p o r t  of Stewart is only 129 a i r  k i l o m t r e s  to 

t he  southwest, but  no access i n  this d i rec t ion  

present ly  ex is t s .  

1.3.0 Licences 

The property held comprises 43 l icences  with a 

total area of 12 061 hectares. 
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1.4.0 Ownership 

Qllf Canada Resources Inc. holds 100% i n t e r e s t  

i n  the Panorama licences. 

1.5.0 Exploration 

To date, investigation of the Panorama Licence 

Area has included hel icoptersupported geological mp- 

ping of the e n t i r e  area on a 1:10 000 sca l e  i n  1980 

and 1981, hand trenching of a l l  seam discovered i n  

excess of 0.5 metres i n  thickness, and petrographic 

and qua l i ty  analysis  of coal  sarrples from the 

trenches. 

1.6.0 Geology 

The Panorama Licences are underlain by lower to 

middle Cretaceous sedimentary rccks of the Skeena 

Group, which is subdivided i n t o  four  s t ra t igraphic  

sequences; the Panorama, the Groundhog, the Malloch, 

and the uppermst Rhondda. Major coal developmnt is 

confined to the Groundhog sequence which is contained 

b e b e e n  p d n e n t  Oyster-bearing m r i n e  bands. Flex- 

u r a l s l i p  folding and thrust ing i n  rmny l o c a l i t i e s  

thickens the coal-karing sequence, and by repe t i t ion  

increases the number of coal  seams. Late n o m l  

f a u l t s ,  however, restrict the d is t r ibu t ion  of the coal 

measures. 
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1.7.0 Resource Potential 

The resource potential in the Panorama Licence 

Area is contained within the Groundhog seqence. 

Although nine coal seams with an aggregate thickness 

of 9.1 metres occur in the Groundhog sequence, struc- 

tural  thickening and erosion change total  coal thick- 

ness in m s t  locations. 

The Inferred Resources of the area where the 

Groundhog sequence outcrops are e s t h t e d  to  be 240 

million tonnes . 

1.8.0 Coal Quality, 

The w a l  of the Panoram area is anthracite, as 

determined by vi t r ini te  reflectance measuremnt rm 138 

individual coal samples. Because of oxidation, vola- 

t i l e  m t t e r  yields of the coals are erihanced and calo- 

r i f i c  values are reduced, so their rarik cannot be 

determined by means of proximate analysis of trench 

sanples . 
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2.1.0 Objectives 

The objectives of the 1981 Panorama exploration 

program were: 

a )  to map precisely the d is t r ibut ion  of strati- 

graphic uni t s  defined i n  the 1980 program; 

b to map a l l  s igni f icant  coal seam and to deter- 

mine t h e i r  r e l a t ive  s t ra t igraphic  posit ion; 

C )  to define s t ruc tu ra l  domains; 

d >  to trench seam f o r  accurate resource 

appraisal  ; 

e) to es tab l i sh  coal rank; 

f )  to del ineate  areas of potent ial ly  surface- 

mineable resources; 

9 )  to es tab l i sh  the s i z e  of the resources in  those 

areas; and, 

h to select sites f o r  future d r i l l i n g  program. 

The Panorama coal licences a re  located beween 

the  Nass and Skeena Rivers of northwestern Br i t i sh  

Columbia, within the Groundhog Ranges of the Skeena 

Mountains (Figure 2.1). The area is between 56O44' 

and 56O53' north l a t i t ude  and 128O24' and 128O39' w e s t  

longitude . 
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2.3.0 Coal Licences 

Forty-one w h o l e  l icences and two p a r t i a l  licen- 

ces corrprise the Panoram licence block. The area 

contains 12  061 hectares. The d is t r ibu t ion  of these 

l icences is sham i n  Figure 2.2, and a l i s t i n g  of them 

occurs as Appendix I. Licences 5482 to 5520 inclusive 

w e r e  acquired on November 5, 1979. A subequent  

appl icat ion f o r  l icences 7037 t o  7042 inclusive was 

made on Apr i l  1, 1981. 

The Panoram coal licences are wholly mned !q 

Gulf Canada Resources Inc. 

2.5.0 Access 

A t  present, there is no road access to the area 

of the Panoram coal  licences. The cleared right-of- 

way f o r  the abandoned B r i t i s h  Columbia Railway &tween 

Prince George and Dease Lake l i e s  15 kilometres e a s t  

of the Panorama licence block (Figure 2.3). Present 

ra i lhead is 39 kilometres southeast  of the l icence 

block. 
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The coal  l icences are 129 a i r  kilometres east 

of Stewart, B.C. (population 1,357), 249 kilometres 

northeast  of Terrace (population 9,991), and 234 

k i l o m t r e s  north of Smithers (population 3,864). 

2.6.0 Biophysical Envinxrment 

The Panoram licences a r e  lted within the 

Skeena Mountains' physiographic region (Figure 2.3). 

Topography r e f l e c t s  the underlying s t ruc ture  somewhat, 

bu t  is strongly influenced by the regional drainage 

pat tern.  The height of land i n  the middle of ,he pro- 

per ty  £ o m  a drainage divide. Anthony Creek and 

Panoram Creek f l a r  west from the l icence block i n t o  

the N a s s  River. Beirnes Creek i n  the north and 

Curr ier  Creek i n  the e a s t  f l m  northeast  i n t o  the 

Skeena River. The Nass and Skeena Rivers approxim- 

t e l y  p a r a l l e l  each other,  f l a r i n g  south and then west 

to the Pacif ic .  

Elevations range from less than 700 metres a t  

the Nass River i n  the southwest comer of the pro- 

per ty ,  to over 2 000 metres on Cushing Ridge to the 

east. 
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Many who have worked i n  the Panoram area have 

remrked on the abundance of prec ip i ta t ion  t h a t  

character izes  local weather patterns. Approximately 

half the yearly prec ip i ta t ion  f a l l s  as snau. Most 

s u m r s  are reported as "exceptionally w e t "  (Buckham 

and Latour, 1950), with frequent days of precipi ta t ion.  

Daily tenperatures range between O°C and 30°C during 

the sumner mnths.  

The 1981 f i e l d  season w a s  a par t icu lar ly  dry 

and warm one. Of the eighty-six days spent i n  the 

f i e l d ,  only on twenty-f ive days did any prec ip i ta t ion  

f a l l ;  on mny of the m i n i n g  days, telrperatures 

exceeded 20°C. 

The xost abundant trees a r e  the alpine species, 

including f i r ,  white and black spruce, lodgepole pine, 

aspen, balsam, poplar and white birch. The tinker 

l i n e  is approximately 1 350 metres above sea leve l  

with timber qu i t e  dense h e l m  1 100 metres. 

Game appeared p l en t i fu l  with frequent s ight ings 

of m e ,  caribou, nvuntain goat and black bear. 

Grizzly bears w e r e  also observed on r a re  occasions. 

Grouse and ptarmigan are  abundant as are Canada geese 

i n  the l a t e  sumner. Steelhead and r a i m  trout, 

cohoe salmon and dol ly  varden a r e  reported i n  the 

upper Skeena and Kluatantan Rivers ('Ibrrpson, 1977). 



3.1.0 Introduction 

Thirty-seven of the Panorama coal  l icences w e r e  

applied f o r  i n  June, 1979. Subsequent to the 1980 

f i e l d  season, a fur ther  s i x  l icences were cbtained. 

3.2.0 Cartography 

G o v e m n t  maps a r e  avai lable  f o r  the P a n o r m  

area on both the 1:50 000 and 1:250 000 scale. For 

the purpose of de ta i led  mapping, this coverage was 

augmnted by maps on a 1:10 000 scale w i t h  l o m e t r e  

contour in te rva ls  prepared from exis t ing  a e r i a l  photo- 

graphy by Hardy and Associates (1978) Ltd.  (Appendix 

VII). 

3.3.0 Field Canp 

Field carp operations began June 17, 1981 a t  a 

site adjacent to the Chiprmnk a i r s t r i p  along the 

Skeena River. A l l  i n i t i a l  supplies and equipment were 

f lcwn from Smithers, Br i t i sh  Columbia, as w e r e  weekly 

supplies. The camp consisted of f i v e  16 x 1 4  f o o t  

ten ts ,  used f o r  cooking, dining, recreat ion and o f f i ce  

f a c i l i t i e s ;  and ten smaller personnel tents .  Paver 



f o r  the l i g h t s  and f reezer  was supplied by a 3.5 kW 

gasoline generator. A propane heater provided hot 

water f o r  the shckver f a c i l i t i e s  and kitchen. Canp 

operations ceased on Septenker 11, 1981, when rmch of 

the canp equipment was returned to Smithers f o r  winter 

storage.  

3.4.0 Geologic MKping 

The Panoram coal  p ro jec t  u t i l i z e d  7 crews, 

each consisting of a geologist  and a geological assis- 

tan t .  The crews w e r e  a i r suppor t ed  by a Hughes 500D 

helicopter.  

'ho mthcds of mpping w e r e  enpl~yed.  Exten- 

s i v e  ncdified plane-table surveying of traverse l i n e s  

assured accurate location of outcrop on 1:10 000 sca l e  

map cards. Occasional use was mde of 1:10 000 scale 

orthophotos where l imited vegetation cover a l l m e d  

accurate ident i f ica t ion  of outcrop. A l l  geological 

information was transferred from the m p  cards, ortho- 

photos and f i e l d  notes to 1:10 000 sca l e  dylar  m p s  in 

the f i e l d  off  ice. The r e su l t s  of the geological mp- 

ping program are s m r i z e d  a t  a sca le  of 1:50 000 a t  

the  end of the t e x t  (Appendix I V ) .  The same m p s  and 

c r o s s s e c t i o n s  are provided a t  1 : l O  000 scale i n  

Appendix VIII. A map out l ining each of the traverse 

locat ions is presented i n  Appendix V. 



A hand-trenching program was an integral part  

of the f ie ld  mpping program. A two- crew worked 

under the direction of geologists who had teen respon- 

s ib l e  for  mpping particular areas. The objective of 

trenching was to fully e w e  those coal sean-s that 

were thought to exceed a m i n i m  thickness of 0.5 

metres, but which were covered by overburden. The 

seam cculd then be accurately masured for resource 

appraisal. 

The trenches w e r e  approximately 0.7 metres wide 

and cut  to a mininum depth of 1 metre. A total of 54 

were dug and logged on the Panoram licences in 1981. 

Several others were dug, but the actual coal thickness 

did not warrant logging. 

The trench logs, i l lus t ra t ing a visual apprai- 

s a l  of the oxidized coal quality, are presented in 

Appndix 11, and the trench location m p  is contained 

in  Appndix VI. Trench locations are also plotted on 

the geology maps. 

CXlality analysis r e s u l t s  from the 1981 program 

indicated that  sarrples taken from trenches were highly 

oxidized. To augmnt the trenching program, a Winkie 



d r i l l  w a s  used in  an a t t enp t  to obtain f resh  coal 

samples from seam exposed by trenching. Six holes 

were d r i l l e d  f o r  a total of 65.8 metres. The program 

met with l imited success and w a s  discontinued. The 

locat ions of the d r i l l  holes are sham on the Trench 

and mill  Hole location mp, Pppendix VI. 

The area of e n v i m m n t a l  disturbance associ- 

a t e d  with the 1981 Panorama ma1 exploration program 

w a s  minimal since a l l  transportation w a s  via hel i -  

copter  or f ixedwing a i r c r a f t .  Only minor disturban- 

ces  w e r e  associated with the camp, trenching, and with 

d r i l l i n g .  Several hand trenches were l e f t  open f o r  

later viewing, while the remaining trenches were 

f i l l e d  in. The camp u t i l i z e d  a pre-existing clearing, 

cleared by construction a c t i v i t i e s  of the Br i t i sh  

Columbia Railway. The c a p  site was l e f t  i n  its 

o r i g i n a l  condition. 

3.7.0 Project  Management ind Contractors 

The 1981 coa l  exploration program was mnaged 

by B.P. F lym (Supervisor, Regional Exploration) of 

Gulf Canada Resources Inc. Field operations were 



supervised by J.W. Innis of Gulf Canada Resources 

Inc., and geological supervision was provided by 

Dr. D.E. Pearson of David E. Pearson & Associates Ltd. 

The geological report was prepared by J .W.  Innis and 

D.E. Pearson. 

The follcwing additional professional and 

technical personnel contributed to the Panorama Coal 

Project: 

K. Babcock I Geologists 

S. Barron A 

R. Berg 1 
D. Bird 1 
R. Brezovski I 
M. Desroches 1 Geological Assistants 

J. Greggs I 

V. Cobb Helicopter Pilotbngineer 

The follcwing also contributed to the project: 

G. Murray Trencher 

R. Bourdeau Trencher 

G. Barclay F i r s t  Aid Attendant 



The follcwing is a list of the service 

conpanies and suppliers used during the project: 

SERVICES 

Canadian Marconi Co. 

West Can Electronics Services Ltd.  

Minchuk Leasing Ltd.  

Smithers A i r  Service 

M.R. Rentals 

R.T. Exploration Services 

Aspen Motel and Restaurant 

Sandmn Inn 

Alpine Helicopters Ltd. 

Quasar Helicopters 

Highland Helicopters Ltd. 

Northern Mantain Helicopters 

Aviair Aviation 

Kel- Flightcraft Ltd. 

Trans Provincial Airlines 

Colunbia Airlines Ltd. 

David E. Pearson & Assoc. Ltd. 

Cyclone Engineering Sales Ltd. 

Birtley Coal and Minerals Testing 

Canadian Freightways 

Nova Photo Centre Ltd .  

Calgary 

Calgary 

Calgary 

Smithers 

Smithers 

Smithem 

Smithers 

Smithers 

Kelm 

Richrrond 

Smithers 

Prince George 

Kamlmps 

Kelcwna 

Terrace 

Prince George 

Victoria 

Edmonton 

Calgary 

Calgary 

Calgary 



Totem D i s  trihtors 

Ribtor 's Mnfg. & D i s t r .  Co. Ltd. 

Caldraf t 

Carter Mapping (1979) Ltd. 

Photcsr~vie Supply and Equip. 

Ecomny Bookbindery Co. Ltd. 

Sprung's Western Tent & Awning 

Alta. Tent & Awning 

Safety Supply Canada 

Petrocraf t 

Neville Crosby 

Prem P l a s t i c  hgineering 

The P las t i c  Shop 

Canadian Lab Supplies 

Western Scient i f ic  Services 

Micro Metallurgical 

Smithers Hardware 

T a t l m  Industries (1979) Ltd. 

Supervalu Stores 

Canadian Propane Gas & O i l  

Chevron Bulk Fuel 

Alfar Industr ial  Supplies Ltd.  

Alpine Wiring & Plumbing Services 

Trac and T r a i l  Equipmnt Ltd. 

-110 A u m t i v e  Par ts  

Dieterich Post (Alta. ) Ltd. 

Guncraf t Ltd . 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 
Vancouver 

Victoria 

Victoria 

Vancouver 

Richn-ond 

Thornhill, Ont. 

Smithers 

Smi the= 

Smithers 

Smithers 

Smithers 

smithers 

Smithers 

Smi them 

Smithers 

Edmonton 

Calgary 



Pr io r  to the 1980 f i e l d  season, geological 

information on the Panoram area of the Groundhog 

Coalfield was limited to two industry reports and a 

reconnaissance report by the Geological Survey of 

Canada. The Geological Report of Gulf 's  1980 Panorama 

Coal Project  contained a synthesis of these reports 

and included a re in te rpre ta t ion  of the regional 

Grcundhog stratigraphy. This is described i n  Section 

5 of  this report. A prec is  of these reports f o l l w s .  

4.2.0 Regimal Stratigraphy 

The coal  development which w a s  the objec t  of 

invest igat ion of the Panorama coal exploration program 

is p a r t  of a Jurassic-Cretacecus deposit ional sequence 

i n  one of several  successor basins in the I n t e m n t a n e  

B e l t  of northwestern Br i t i sh  Columbia (Eisbacher, 1974 

[ a l l .  

Volcanism dominated p r io r  to the e s t ab l i shmnt  

of the successor basins, producing the Takla and 

Hazelton groups. Through the Upper Jurass ic  to Ter- 

t i a r y  times, the m r i n e  strand l i n e  ret reated to the 



southwest, coinciding with the deposition of the pre- 

dominantly m r i n e  Bmser Lake  Group, the m r g i n a l l y  

m r i n e  Skeena Group, and f ina l ly ,  the m s t l y  continen- 

tal Sus tu t  Group (Figure 4.1). 

The Panorama licence area is underlain so le ly  

by strata of the Skeena Group. These w e r e  deposited 

i n  an a l l u v i a l  fan and coalswanp s e t t i n g  (Eisbacher, 

1974 [ a l l  prograding over the older Wser Lake rrarine 

d e l t a i c  conplex. The resu l t ing  fac ies  is typical ly  

l a t e r a l l y  discontinuous, but with s ign i f i can t  local 

coal deposits. 

Malloch (1912), who ~ m e d  the Skeena (Series)  

Grcup, described i n  general term the coal  measures 

over nuch of the Groundhog coalf ie ld ,  including the 

a rea  of the Panorama licences. H e  also described some 

s p e c i f i c  coa l  occurrences (1912, p. 93) ,  but did not  

a t t e n p t  a subdivision of the Skeena Group to a id  i n  

l o c a l  correlation. 

The f i r s t  a t t enp t  a t  a a x r e l a t a b l e  subdivision 

of the Skeena w a s  made by Black (19681, who described 

"Lmer Conglomerate, Lmer Shale, Upper Shale and 

Upper Conglomerate" sequences from a large area. 
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The Lcwer Conglomrate is conposed of thick 

sandstone and conglomerate units with interbedded 

thinner sandstcnes, s i l ts tones,  and shales. The 

thicker sandstones are somtimes found to ke quite 

dirty. The sequence, as a whole, fines and bemmes 

rmre thinly-bedded umard with minor coal a t  the top 

and a gradational boundary with the overlying Lower 

Shales. 

The Lcwer Shales uni t  corrprises interbedded 

shale, sandstone, and coal units. The sandstones here 

are  also qui te  dir ty and, l ike  those i n  the Lmer Con- 

glomrate, are mn-marine. A few sandstones of mrine 

character contain atundant bivalve shells. Black's 

(1968) mpped distribution of the coal-bearing h e r  

Shales was one of the m i n  c r i t e r i a  enployed in deter- 

mining the number and location of licences in the 

i n i t i a l  application for the Panorama coal project. 

A gradational boundary separates the m e r  

Shales from the Upper Shales. The Upper Shales u n i t  

contains predominantly sandstone, s i l ts tone,  and shale 

beds, but lacks the coal of the Lower Shales. The 

Upper Shales uni t  is also further distinguished by its 

content of thin beds of limy m t e r i a l  and horizons 

containing excellently preserved plant fossils.  



The Upper Conglomrate is mde up of conglomer- 

a t e  beds 15 to 60 metres thick, interbedded with sand- 

stone and shale. Some of the l a t t e r  is carbonaceous, 

but no coal seams are reported. 

Fossil  evidence is interpreted by Black (1968) 

t o  indicate an age of Upper Jurassic fo r  the Laer 

Conglomrate, Lckrrer Shales, and mst of the Upper 

Shales. The uppermst Upper Shales and the Upper 

Conglmrate  are, therefore, L a e r  Cretaceous i n  age. 

Torrpson, Jenkins, and Roper (1970), described a 

four-fold subdivision of the Skeena Group £ran the 

area around Devil's C l a w  Mountain and the adjacent 

Skeena Valley between Jackson Flats and the confluence 

with Beirnes Creek (see Figure 2.3). This area is 

i m d i a t e l y  north and eas t  of the Panoram Licence 

block. Each subdivision was called a "lithesome" and 

narred fo r  the geographic location where it is best 

developed, for  its predominant lithology, o r  for  b t h .  

The McEvoy Ridge lithesome is dominated by 

silty claystone w i t h  a relatively minor proportion of 

i m t u r e  sandstone and very minor mnglorrerate. The 

sequence is evenly bedded with l i t t l e  cross-kedding 

and l a t e r a l  and vert ical  gradational boundaries 

between lithologies. The sandstone beds usually have 



d i s t i n c t  bases and are f r i a b l e  to a degree t h a t  var ies  

with the maturity of the sandstone. 

The Coal-Bearing lithosome comprises coal, 

s i l t s t o n e ,  and s i l t y  claystone with a tout  15 to 20 

percent carbonaceous material, and very minor n s -  

bedded, medium-grained sandstone. A recessive wea- 

thering habi t  largely &cures the bedding character, 

bu t  f l o a t  is a cha rac t e r i s t i c  brm-orange  streaked 

with black. 

The Lonesome Mountain lithosome conprises sand- 

stone, conglomerate, and nudstone w i t h  th in  discontin- 

uous coals. Sandstones a re  f i n e  to medium grained and 

may be interbedded w i t h  wnglomrate .  B u m s  and 

marine bivalve f o s s i l s  are found i n  some sandstones. 

The nudstones are b r m  i n  w l o u r  and 3 to 6 metres in 

thickness, with contained coals up to 1 metre  i n  

thickness. 

The Devil 's Claw Conglomerate l i t haome  is 

described by Tonpson - e t  a1 (1970) as being a t ime  

s t r a t ig raph ic  equivalent of the Lonesome Mountain 

l i t h a o m ,  lacking the extent  of claystone and coal 

development of the Lonesom Mountain l i t h a o m ,  and 

characterized by a nuch grea te r  proportion of thick 

(60 metres) pebbly sands tones and conglomerates. 



Thick claystone uni t s  do occur between the conglomr- 

ates and a r e  carbonaceous, lxlt the zones a re  not  

s ign i f i can t ly  coaly or continuous. 

Mapping by Gulf geologists i n  1980 showed t h a t  

there  w a s  considerable discrepancy between the s t r a t i -  

graphy envisaged by Black (1968) and Tonpson e t  a 1  

(19701, and what was actual ly  observed i n  the f i e ld .  

A rrodified s t ra t igraphy was establ ished conbining 

elements of both Black's and Tonpson 's s t ra t igraphic  

uni ts .  These new s t r a t ig raph ic  u n i t s  are (from o ldes t  

to youngest), Panorama Sequence, Groundhog Sequence, 

Malloch Sequence and Rhondda Sequence. A correlat ion 

between Black's (1968), Tonpson e t  a l ' s  (1970), and 

Gulf 's  (1980) s t ra t igraphies  is sham i n  Figure 4.2. 

The s t ra t igraphy as developed by Gulf (1980) w a s  fur- 

t h e r  refined i n  the 1981 program, as described i n  

Section 5 of t h i s  report. 

4.3.0 Regional Structure 

Tonpson, Jenkins and Roper (1970, p. 33) 

described and named a number of folds  and f a u l t s  north 

and east of the Panorama licence area t h a t  a re  of 

regional significance.  Although som st ruc ture  w a s  

described earlier by Malloch (1912), the general 
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nature of h i s  descriptions together with the absence 

of s p e c i f i c  d e t a i l s  within the Panorama Licence area 

l i m i t  its usefulness. 

A regional f a u l t ,  referred to by Tonpson e t  a1 

a s  the "Groundhog Thrust Fault", is exposed along the 

west s ide  of Skeena Valley northwestwards from Curr ie r  

Creek. Folds beneath the f a u l t  surface, exposed i n  

the  v i c in i ty  of Mount Alec,  caused these authors to 

i n t e r p r e t  the s t ruc ture  as a thrus t  f au l t .  The 

enplacement of McEvoy Ridge lithoscm rocks over rocks 

of the coal-kearing lithesome of fe r s  fur ther  support 

f o r  this interpretat ion.  

Late tensional normal f a u l t s  were a l s o  recog- 

nized by Torrpson e t  a l .  h e  of these, the "Upper 

Curr ier  Creek Normal Fault", transgresses the north- 

eas te rn  p a r t  of the Panorama Licences. The f a u l t ,  

which trends northwesterly, dwnth ru i s  to the eas t .  

A number of regional fo lds  a r e  described by 

Torrpson e t  a l ,  amng which a r e  the "Upper Curr ier  

Creek - Upper Beirnes Creek Folds". These folds  are 

exposed i n  the northeast p a r t  of the Panorama Licen- 

ces. They are  descr i ted as "northwests t r iking ant i -  

c l i n e s  and synclines" t h a t  vary in fold s t y l e  from 

t i g h t  to open. 



5.1.0 Introduction 

The Gulf Panorama Geological Report 1980 des- 

c r ibes  a s t ra t igraphic  succession, developed to 

resolve the discrepancies wnpl ica t ing  previously 

suggested s t ra t igraphies .  The succession includes 

four  units: the Panorama sequence, the Groundhog 

sequence (coal-bearing), the Malloch sequence and the 

Rhondda sequence i n  ascending order; haiever, only the 

lower three occur cm the Panorama property. An objec- 

t i v e  of the 1981 program was to ketter define the 

character and boundaries of each of these sequences. 

This was acconplished by using mre detai led observa- 

t i o n  of l i tho logies ,  act ively t racing key f o s s i l  

horizons, and quant i ta t ive ly  identifying coal  s eam 

using v i  t r i n i  te reflectance. 

The fu r the r  objective of resolving the struc- 

t u r a l  wnvolutions of the property was a l s o  great ly  

a s s i s t ed  through application of v i t r i n i t e  reflectance 

measurements. 



The Panorama Sequence is the strat igra-  

phically lmest mpped unit  on the Panorama li- 

cences. m e  base of the sequence is not 

e v e d ,  but the unit is  a t  l eas t  1 000 metres 

thick. The distribution of the unit is shcain 

i n  Figure 5.1. 

Lithologically, the unit  consists of 

f ine  to mdium-grained, medium to thick-bedded, 

grey sandstone gradationally associated with 

subordinate interbeds of recessive claystone to 

siltstme. Coal is rarely developed in these 

f iner  grained carbonaceous s e d k n t s .  Primry 

sedimentary structures in  the form of ripple 

marks and cross-kdding are not unmmn.  

Fossil  bivalves are preserved a t  a nut- 

ber of local i t ies ,  and plant foss i ls  are local- 

l y  abundant. 

The tap of the Panorama sequence is 

marked, and generally recognized, by a succes- 

sion of thick-bedded cliff-forming sandstones 
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a s  observed on the west end of Whistling Cairn 

Ridge, the west end of Grizzly Ridge, and 

northeast of Eldridge Ridge. A one rretre 

thick, orange weathering, Oyster-bearing md- 

stone k d  is found in some local i t ies  imnedia- 

te ly  above the sequence of sandstones. Al -  

though not always apparent, the Oyster- bearing 

bed is a useful stratigraphic marker i n  a 

generally nowdistinctive sequence. The Cyster 

bed marks the top of the Panorama sequence on 

Grizzly Ridge, ASA 64 Ridge, Ptarmigan Ridge, 

Falcon Ridqe, Cushing Ridge and Eldridge Ridge. 

W e v e r ,  it w a s  not located on the w e s t  end of 

Whistling Cairn where a lithological transition 

indicates the top of the Panoram sequence. 

Mean m x i m  v i t r i n i t e  reflectance (Ro 

IMX) of coals of the Panoram Sequence is in 

the mnqe of 3.5% t o  4%. 

5.2.2 Groundhog Sequence 

The Groundhog Sequence, which is the 

principal coal-bearing m&r, c o n f o d l y  

overlies the Panoram Memker. The base of the 

Groundhog is most confidently recognized 

through the location of the oyster-bearing 



horizon a t  the top of the Panoram sequence. 

Twelve separate oyster bands were observed a t  a 

mnplete expsure of this  mrine interval. 

Fewer oyster bands are found in poorer exp-  

sums a t  other localities. 

Primary distinction of the Groundhog 

sequence from the Panorama is mde cn a litho- 

logic basis. The Groundhog sequence is pre- 

dominantly f iner  grained than the Panoram 

sequence, w i t h  abundant, thinly-bedded dark 

a rg i l l i t e s  and siltstones. Sandstones are 

less mssive and son&? are recessive. There is 

considerable vert ical  and, particularly, 

l a te ra l  gradation tetween lithologies. 

The Groundhog sequence rocks weather a 

characteristic orangey mlour, helping to dis- 

tinguish them from the Panorama rocks k lm and 

the Malloch rocks above. 

The scarcity of ripple mrks  and small- 

scale cross-bedding, relative to the Panoram 

sequence, suggest a lmer-energy depositional 

environment for  the Groundhog Sequence. The 

absence of primary sedimentary structures to 



indicate  tops, soretimes mikes s t ruc tu ra l  

in te rpre ta t ion  d i f f i c u l t .  

Fossi ls ,  hcwever, are re la t ive ly  abun- 
1 

dant  within the Groundhog sequence. Plant  

fragments appear i n  a l l  l i tho logies  and bi- 

valves a re  local ly  abundant a t  a number of 

horizons. The latter were not found to use- 

f u l  i n  correlation, suggesting localized lacus- 

t r i n e  and f l u v i a l  r a the r  than m r i n e  environ- 

ments of deposition. 

Where seen, the top of the Groundhog 

sequence is recognized by the reappearance of 

an Oyster-karing marine band. This band is 

cal led the Upper Oyster band to dis t inguish it 

from the Lmer Oyster band beneath the Ground- 

hog. On Whistling Cairn Ridge, the Upper 

Oyster band is a b u t  1.5 metres thick, but on 

Cushing Ridge a t  the top of the c o a l h a r i n g  

sequence, a m r i n e  in te rva l  includes m fewer 

than f i v e  d i s t i n c t  ays te r  k d s  with a ambined 

thickness of 11.25 metres. 

The range of values f o r  man  m a x i m  

v i t r i n i t e  reflectance m x )  of coals found 

within the Groundhog sequence varies and 

appears to k dependent on geographic location 



( s t ruc tu ra l  posi t ion) .  Typically, coals within 

the Groundhog have a reflectance between 2.7% 

and 3.4%, though in the unusual s t ruc tu ra l  ter- 

r a i n  i n  the north of the property, coal  within 

rocks l i tho logica l ly  resembling Groundhog have 

a reflectance of 4.1%. 

S t ruc tura l  corrplications e x i s t  i n  each 

of the sect ions where the Groundhog sequence is 

exposed, so the true s t r a t ig raph ic  thickness 

can only be estimated from conposite sections. 

On Ptarmigan Ridge, which appears to have a 

nons t ruc tu ra l ly  thickened section, from the 

top of the Lcwer Oyster Bed to the base of the 

highest  e p e d  -1 is 440 metres. On Cushing 

Ridge, the thickness of the section from the 

estimated posi t ion of the Lcwer Oyster Bed (60 

metres beneath the s t ra t igraphica l ly  lawes t 

coal  to the base of the Upper Oyster Bed is 320 

metres, as shain i n  Figure 5.2. 

The Malloch is the s t ra t igraphica l ly  

highest  sequence mpped on the Panorama Licen- 

ces, confonmbly overlying the Groundhog 

sequence. The base of the Malloch is taken as 
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the Upper Cyster band; the top of the sequence 

is not  expsed ,  but a t  l e a s t  2 000 metres 

appears to be present. The d is t r ibu t ion  of the 

u n i t  is shmn i n  Figure 5.1. 

Lithologically,  the Malloch sequence is 

c o r n e d  of interbedded sandstones, s i l t s tones ,  

and claystones with a predominance of the f i n e r  

grained l i thologies .  From a distance, the 

Malloch sequence is a d i s t i n c t ,  monotonous, 

dark-green uni t ,  In  hand sanple, o l i v e g r e e n  

sandstones and dark b r m  s i l t s t o n e s  are 

conmnn. The un i t  is characterized by step-like 

topograpty caused by the r e s i s t an t ,  o f ten  

thickly+dded, coarse sandstone and granular 

to pebbly mnglomrates  interbedded with reces- 

sive sil tstone/claystone sequences. 

Primary s e d d n t a r y  s t ruc tures  a re  com- 

mon i n  the Malloch; including l a r g e s c a l e  

cross-kdding, r ipp le  m r k s  and small-scale 

Bourrra sequences. 

R a r e  carbonaceous zones occasionally 

contain v i t r a i n  bands only c e n t i m t r e s  wide. 

Reflectance values masured from thin coals a 



shor t  distance above the Groundhog f a l l  i n  the 

2.3% to 2.4% range. 

The thick, prominent conglomerates which 

over l ie  the Malloch sequence mentioned by both 

Black (1968) and Tonpsm (1970), do not occur 

within the P a n o r m  licence area. The contact 

between these conglomrates, here included in a 

sequence ~ m d  the Rhmdda, and the Malloch 

sequence, can be found i n e d i a t e l y  to the 

northeast of the licence area on Devil's Claw 

Mountain. It is surpris ing tha t  such a promi- 

nently weathering and r e s i s t a n t  sequence as the 

Rhondda does not have a mre extensive d i s t r i -  

bution. Hcwever, the fac tors  controll ing its 

erosion o r  non-deposition in the licence area 

are not kncwn. 

5.3.0 Coal Developnent 

Figure 5.2 shcws a section through the core of 

the  Cushing Ridge ant icl ine.  Although the base of the 

sequence is not seen i n  the core of the fold, it is 

estimated to tx 60 metres k n e a t h  the base of the 

lawest seam, based on a correlat ion with a s t ra t igra-  



phic  sect ion measured on the west end of Cushing 

Ridge. Nine d i s t i n c t  coa l  seam,  with a w h i n e d  

thickness of 9.1 metres, a r e  exposed i n  t h i s  section. 

Seven of these sears a r e  thicker  than 0.5 metres and 

these w e r e  trenched i n  e i t h e r  the 1980 prosVam o r  the 

1981 -am. 

Figure 5.2 s h m s  t h a t  coal is developed 

throughout the Groundhog sequence with, i n  t h i s  

exanple, the thicker coals developed i n  the middle 

p a r t  of the succession. 

S t ruc tura l  disturbance is so commn, haiever, 

that only ra re ly  is the wrrplete s t ra t igraphic  sec- 

t ion  preserved; more mmnonly seen a r e  s t ruc tu ra l ly  

thickened sect ions where one or mre thrus t  f a u l t s  

acconpanied by fo lds  cause s t r a t ig raph ic  repet i t ion.  

On ASA 64 Ridge (P 6000) f o r  exanple, the apparently 

g rea t e r  thickness of coal  (9.5 metres), is caused by 

s t r u c t u r a l  repetition of portions of the stratigraphy. 

A t  the north end of the ridge haiever, m l y  3.06 

metres of coal w e r e  dxerved  in 440 metres of apparen- 

t l y  undisturbed Groundhog. Elsewhere, on E a s t  Grizzly 

Ridge in  a s t ruc tu ra l ly  repeated section t h a t  wn ta ins  

ten d i s t i n c t  seams, the total coal  development is 8.44 

metres . 



The conclusion is reached, therefore, that coal 

development is variable. In mns t ruc tura l ly  thick- 

ened sequences, percentage of coal i n  to ta l  Groundhog 

stratigraphy varies from 0.7 t o  2.8%. This e i ther  

increases o r  decreases depending on the local struc- 

tura l  setting. 

5.4.0 Structure 

The structure of the Panorama licence area is 

typical of constrictional tectonic regims, with over- 

turned flexural folds and thrust faults  k i n g  very 

commn. Later tensional normal faulting is also evi- 

dent i n  the area (Figure 5.3). 

5.4.1 Synthesis of Structural Geology 

Figure 5.1 is a m p  shaving the princi- 

pal s tructural  features of the Panoram licen- 

ces. 

South and eas t  of Panorama Creek, coal- 

bearing Groundhog sequence reoccurs a t  three 

separate structural  levels. 

On Cushing Ridge, an overturned syncline 

with a thin development of Malloch sequence in 



Figure 5.3 View of Panorama Licence Area Looking Northwest 



its core, and flanked on the south side by an 

upright an t ic l ine  i n  Groundhog sequence rocks, 

occurs as the lawest s t ruc tu ra l  level. 

This aa l -bea r ing  fold-couple is over- 

th rus t  from the south ly a a a l - k a r i n g  strati- 

graphic package that  occupies the second struc- 

t u r a l  level and r ides  cn the Kobes Ck. Thrust, 

the trace of which follaws Kobes Creek. The 

Malloch sequence on t h i s  second s t ruc tu ra l  

l eve l  occupies the core of a broad WNW-trending 

syncline, the north limb of which is dckYn- 

faul ted against  the Groundhog on ASA 64 Ridge 

and i n  Panorama Creek. The west linb of this 

syncline is exposed along the Whistling Cairn 

Ridge. An extension of the Kobes Ck. Thrust 

trends w e s t  along the m r t h  s ide  of Panorama 

Ck. H e r e ,  the th rus t  car r ies  quite severely 

contorted Panorama, Groundhog and Malloch 

sediments (v i s ib l e  in Panorama Ck.) over gently 

folded Malloch rocks that  support the broad 

ridge mrth of Panorama Ck. 

The th i rd  s t ruc tu ra l  level ,  which r ides  

the Grizzly thrus t  plate ,  is i t s e l f  imbricated 

by a series of lesser thrusts.  I t  corrprises 

Groundhog and Panoram sequence rocks and over- 



lies Malloch sequence rocks on the south end of 

M A  64 Ridge and Groundhog sequence rocks cn 

Grizzly Ridge. 

A northwest-trending norm1 fau l t ,  which 

dcwnthms  to the southwest, provides a nor- 

t h e m  boundary to the coal-bearing sequence of 

Cushing Ridge, where the Groundhog sequence is 

juxtaposed with Panoram sequence rocks. Along 

the  northwest p a r t  of t h i s  f au l t ,  Groundhog 

rocks are damfaul ted aga ins t  Groundhog. In 

the  northeast  of the l icences,  a v e r t i c a l  

norm1 f a u l t  k c o m s  a decol lemnt  surface 

towards the east. 

5.4.2 Details of Structural Geology 

5.4.2.1 Cushing Ridge 

A structurally-thickened sequence of 

coal masures  occurs cn Cushing Ridge where an 

overturned an t i c l ine  is flanked on the north 

s i d e  by a t i g h t  symetric syncline and on the 

south s ide  by an open asymwtric syncline. A l l  

the  folds  have e s sen t i a l ly  horizontal  axes. 

The e f f e c t  of these fo lds  is to steepen dips  

and repeat the coal-karing s t ra t igraphy 

(Section P 3550). 



5.4.2.2 East Grizzly Ridge 

Coal-bearing Groundhog sequence rocks on 

E a s t  Grizzly Ridge ride on the Kobes Ck. 

thrust, and structurally are above the Cushing 

Ridge folds. A t  the south end of the 

structure, an asyrmmetric anticline is thrust 

over an asyrmmetric syncline that  is in turn 

thrust  over coal rreasures along the north par t  

of the ridge. The resul t  is to stack a t  l eas t  

ten seam of coal into a steeply dipping, 600 

metre section (Section A-A'). 

5.4.2.3 Grizzly Ridqe 

Grizzly Ridge Thrust, together with 

splays of the sole thrust, dominate the struc- 

ture of th is  ridge. Grizzly Ridge mrrprises a 

steeply north-dipping hanoclinal sequence of 

coal-bearing Groundhog Member rocks, repeated 

on ~ M O  subsidiary faults .  The resul t  is that 

nine coal seam, i n  a 600 m e t r e  section, are 

thrust  over coal-karing rocks that  s t r ike  west 

of East Grizzly Ridge (Section P 3550). 



5.4.2.4. ASA 64 - Ptarmigan Ridge 

A t  the north end of this  ridge, a south- 

e r ly  dipping h o l l ~ ~ l i n a l  sequence of about 440 

metres of coal masures is truncated against 

the Ptarmigan Ridge normal fault .  The coal 

measures a t  th is  end of the ridge are  thought 

to k contiguous with those of East Grizzly 

Ridge, described above. 

A t  the south end of the ridge, coal 

measures riding on the Grizzly Ridge Thrust are 

i n  contact with Malloch sequence s t ra ta .  A 

splay of the rain thrust repeats the strat igra-  

phy (Section P 6000). 

5.4.2.5 Whistling Cairn Ridge 

A hmclinal, northerly dipping sequence 

conprising Panorama, Groundhog and Malloch 

sequence rocks is located on Whistling Cairn 

Ridge. This stratigraphic package is continu- 

ous w i t h  that  underlying the Grizzly Ridge 

Thrust cn ASA 64 - Ptarmigan Ridge. The -1 

measures here form the southern 11nb of a 

gentle, open, northwest-trending syncline. 

Unfortunately, the coals e-ed on Whistling 

Cairn Ridge, though numerous, are also re la t i -  

vely thin. 



5.4.2.6 North Panorama C r e e k  

The northwest-trending, mml - fau l t ed  

synclinal parcel of rocks, described above, is 

exposed in  Panoram Creek. A t  higher eleva- 

tions on the north side of the creek, hmever, 

an entirely different  structural  situation pre- 

vails. There, a southeast-trending sequence of 

folded, coal-bearing Groundhog is overlain on 

the w e s t  side by Malloch sequence rocks. The 

junction between these two structural  regims 

coincides with a break in slope that mrks  the 

position of the western extension of the Kobes 

Ck. Thrust. 

5.4.2.7 Eldridge Ridge 

In the n o r t h e m s t  part  of the area, 

south of Beirnes Creek, the coal-bearing 

Groundhog is folded in a t ight  overturned anti- 

cline. This deformed sequence appears to have 

been thrusted Wards  the southwest over gently 

folded Lcwer Groundhog rocks and then subjected 

to rembilization to the eas t  on the Eldrige 

Ridge Normal Fault. This fau l t  is vertical 

where found on Eldrige Ridge, but it shal lms 

rapidly to the eas t  and b e c o ~ s  a d e c o l l e ~ n t  

surface. The net effect  of this structured1 

deformation is to conpress thirteen coal seam, 

with a wnbined thickness of 14.5 m, into a 1.5 

Ian section. 



6.1.0 Introduction 

I 

The 1980 Geological Report on the Panorama 

property includes a sect ion on Resource Potent ia l ,  

w i t h  tonnages wrrputed f o r  two presumed amtinuous 

sem sham on generalized c ros s sec t ions .  These two 

s e m  w e r e  label led the Curr ier  and the Leach. Six 

o t h e r  seams, considered to be l a t e r a l l y  inpersis tent ,  

w e r e  canitted from the resource estimate. Thus, the 

e s t i m t e d  quant i ty  of coal was based on broad knaY- 

ledge of the geological character of the region and 

the  assumed continuity of the two seam. These are 

therefore  Speculative Resources, and wrrprise 322.5 

mil l ion tomes. 

6.2.0 Inferred Resources 

More detai led work on the Panoram Licences 

during the 1981 program, enabled the mnst ruc t ion  of 

mre accurate c r o s s s e c t i o n s  f o r  many areas. These, 

together with the trenching program which allowed 

measurement of numerous previously cnvered seam, per- 

mitted a resource estimate with an inproved leve l  of 

amfidence. Correlation of individual seam between 

crosssections is still not possible hmever, and 



continuity of seam in most instances is still 

assumed. The quantity estimate sham in Table 6-1 is 

therefore of Inferred Resources, and f o l l m s  the cri- 

t e r i a  of the National Resource Classification (Energy, 

Mines & Resources Canada, Report ER 79-9, 1979). 

The mgnitude of the Inferred Resource w a s  cal- 

culated by dividing the property into a number of sub- 

areas and determining the contained resource within 

each. The fornula applied is as follms:  

Total thickness of coal (observed or  projected) 

x length of coal trace as interpreted in crosssec- 

tion x interpreted o r  observed extent of seam 

between crcsssect ion x specific gravity. 

Without benefit of dr i l led  seam intersections, 

the figure for to ta l  coal thickness in resource es t i -  

nates is strongly subject to variation as a function 

of the expasure available. In areas of better expo- 

sure, more seam w i l l  be cbserved than in predominan- 

t l y  awered areas. For the p p e s  of these calcula- 

tions, a amservatively rwnded sum of the thicknesses 

of all observed seam over 0.5 m w a s  used for total 

coal thickness in areas of gxd expasure. Over areas 

of cover known to k underlain by the Groundhog 

sequence, a coal thickness of 2.0 m w a s  used as a bare 

m i n i m  expected resource. 



The length of each seam trace w a s  approximated 

by constructing a l ine  (called the "Coal Zone Median 

Line") to define the middle of the package of seam 

under consideration. Measurement of this  l ine pro- 

vides a reasonable average length for  the several 

seams involved. Structural corrplexities depicted in 

the crosssections,  required that  a separate redian 

l i ne  be drawn for each structural  block containing 

coal. These are nukered on each cross-section and 

resources are calculated separately. Seam traces a t  

depths in excess of 300 m beneath surface were not 

included in  the resource. 

As the crosssections were spaced a t  2 Ian 

intervals,  the influence of the quantity of coal pro- 

jected w i t h i n  any particular mosssect ion w a s  usually 

extended for 1 km on e i ther  side of it. This is true 

except in cases where the a t t i tude of seam dictates 

that  thei r  extent would be mre limited, or where 

fault ing cuts off the rescurce package short of the 

1 km mrk. I n  these cases, a reduced figure w l d  Ix 

applied. 

Specific gravity in a l l  cases was 1.7 S.G. 

This is a conservative fuqure considering the general 

density of coals found in the Groundhog coalfield. 

The total i n s i t u  Inferred Resource, calculated 

a s  described above, is 240 million tonnes (see Table 

6.1). 
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6.3.0 Specific Areas of Potential 

Aside from the resource figure determined for 

the property as a whole, an additional resource of 

unknayn size my ke present in two specific areas of 

perhaps better  potential than the average for the prc- 

perty. These areas are the west end of Cushing Risge 

and the broad open valley that straddles Cushing Zidge 

N o m l  Fault, south of Beirnes Creek (Figure 6 .2 ) .  

On Cushing Ridge, 9 metres of ax1 are found in 

3 seams in a succession striking mr-westward cowards 

Panorm Lake. Unfortunately, outcrop is virtually 

absent tmard the northwest and so appraisal of ax1 

thickness can only be achieved by drilling. Should 

good intersections te obtained, the area my  share -he 

surface mineable potential of the well-exposed part of 

Cushing Ridge. 

The mrthern area of the property, in the vici- 

ni ty of Beirnes Creek, is dissected by the Cushing 

Ridge N o m l  Fault. East of th is  fault ,  a fed '&in 

seams were located on a dip slope, but exposure is not 

good and other -1 seams my well have been missed 

during regional mpping. A d r i l l  program here would 

t e s t  the lwtential for another surface mineable d e p  

si t .  West of the fault ,  t ight  folds are observed in 

resistant sandstones and recessive coal seam my be 

covered. This area should also be tested by dri l l ing.  
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7.1.0 Introduction 

The 1980 Geological Report cn the Panoram Coal 

Project contains a section describing coal quality. 

Forty-two trench sanples were subjected to float/sink 

tests, proximate analysis and classification by rank 

based on standard A.S.T.M. procedures. The coals were 

thought to be of semi-anthracite to 1 m  volatile bitu- 

minous rank, with cne sanple representing a medium 

volatile bituminous -1. Subsequent petrographic 

analysis revealed that all of the -1s were anthra- 

cite. 

The discrepancy is thought to be due to the 

effects of oxidation an wlatile ratter yield and 

calorific value. Volatile ratter yield, corrected for 

misture and mineral mtter, is used as the criterion 

to assign rank, but it is liable to marked increase 

upon coal oxidation. Conversely, calorific value (on 

a dry basis) is reduced upon oxidation and can, in 

fact, be used to shaw level of oxidation. With the 

knawledge of the effects of oxidation on the results 

of proximate analysis, these results and petrographic 

measurements can be used jointly to establish rank 

(quality) of Panoram coals. 



7.2.0 Rank of Coals 

Figure 7.1 shms a plot  of volatile m t t e r  

yield (corrected to a dry, rnineral-rpatter free basis) 
t 

versus the man mxinum reflectance of v i t r in i te  i n  

o i l  (Ro mx)  fo r  Panorama wals from the 1980 program. 

The solid l ine  in the diagram is the relationship 

between these two paramters obtained from fresh coals 

sanpled worldwide (Stach, 1975). I t  is apparent from 

the diagram that  for  Panorama wals, e i ther  the vola- 

t i l e  yield is too high for the reflectance value, o r  

the reflectance value is too high for the volatile 

yield. Whereas there are a number of reasons why 

volat i le  yield is enhanced in oxidized coals (and the 

occurrence is relatively c o m n ) ,  exzurples of wals 

with raised reflectances relative to volatile mtter 

yield are unknam. 

The occurrence of S04-, M- and CO2- bear- 

ing minerals, formed in response to oxidation, and 

of ten contained on c leat  surfaces, is w m n  m n g  

weathered coals. And whereas wrrection for the C02 

contained in syngenetic carbonate mineral m t t e r  w i l l  

correctly restore the volatile yield m n g  fresh coals 

to a normal value sham in Figure 7.1, similar wrrec- 

tims m n g  oxidized sarrples still leave the coal with 

anomalously high volatile yields. 
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Further evidence of the f a c t  t h a t  sanples of 

Panorama coals taken to da te  are oxidized, is provided 

by Figure 7.2 which p lo t s  c a l o r i f i c  value versus ash 

content f o r  unoxidized Groundhog an thrac i tes  (Tcarpson, 

1970, Pgpendix). Since the plot is on a dry basis,  

the  re la t ionship is l inear .  Departure from t h i s  l i n e  

is therefore caused by reduction in c a l o r i f i c  value, 

a function of oxidation. The Panorama 1980 Coals, 

with few exceptions, f a l l  away from the l i n e  in a 

sca t t e red  fashion. The e f f e c t  of the residual  mis- 

t u r e  remaining i n  an air-dried ma1 can also be seen 

i n  Figure 7.2. 

I t  is concluded, therefore, t h a t  the coals col- 

l ec ted  i n  the 1980 Program w e r e  oxidized, c a l o r i f i c  

values were reduced and  lat tile yie lds  were enhanced. 

Accordingly, these parameters cannot be used to esta- 

b l i s h  rank (qua l i ty ) .  

Reliance has therefore been placed on reflec- 

tance data, which consis tent ly  has indicated that the 

coals are of anthraci te  rank. 





Not surprisingly,  the  fresh dril l-core coals 

from the Skeena Valley (Tonpson 1970, ~ppendix)  shav 

l m e r  vo la t i l e  yields  and higher ca lo r i f i c  values than 

the Panoram 1980 samples. Although this could ke 

caused by other factors,  the level  of oxidation m y  ke 

s ignif icant .  

I n  an attempt to d2tain fresh cor t  samples from 

trenched seams, a Winkie d r i l l i n g  program was under- 

taken. Although the a x e  recovery was very poor, of 

th ree  samples analyzed, two were re la t ive ly  unoxidized 

on the  basis  of t h e i r  vo la t i le  yields  ( ~ i q u r e  7.1).  

7.3.0 Estimated Quality of Coals 

Although no fresh ma1  sa r r l e s  have ye t  keen 

obtained from the Panorama C c a l  Licences, fresh sam 

p les  from elsewhere in  the Groundhog Coalfield, and 

t h e  Winkie dril l-core are suf f ic ien t  t o  a l l m  es t i -  

mates of coal quali ty.  

The follaving ranges for  fresh axil is expected 

on the licences: 

Raw Ash 8 - 32% 
Volati le Matter (drtnnf) 4 - 7% 
Calori f ic  Value (d.b.) 
( a t  ash values s h m  above) 13650 - 9200 ~ t u / i b .  

31.7 - 21.4 MJ/icg. 
Sulphur - 0.47% 
RO Max. 3.4 - 2.7% 



The f o l l w i n g  recnmnendations a re  mde regarding the 

Panoram licences: 

1. To es tab l i sh  indicated resources, a d r i l l i n g  program 

should he ins t i tu ted  to test: 

a )  the cnntinuity of coal seam along the western 

end of Cushing Ridge; 

b) the presence, thickness and extent of potent ia l  

coals in the area scuth of Beirnes  Creek. 

The recomnended d r i l l i n g  sites are as indicated on 

Figure 8.1. 

2. On the basis of the current geological interpretat ion 

of the Panorama licence block, it is remmnended that 

four  licences be dropped, as they cover m - c o a l -  

bearing sequences. Licences 5487 and 5501 are under- 

l a i n  by Panorama sequence rocks. Licences 5503 and 

5504 a re  underlain by the Malloch sequence (Figure 

8.2). 
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Licence Date Land Description 
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Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

APPLICATION TO EXTEND TERM OF LICENCE 

. .  . . . . . .  1. ............... ? ............... agent for FII~ f. Canada. Resources. Inc 
(Name) (Name) 

67 CROMMELL AVENUE ................................... . .40!.r.?fC.*ue?ue? .St!:? .POOE!o~.130 
(Address) (Address) 

CALGARY, ALBERTA T 2 L  OM6 CALGARY, ALBERTA T2P 2H7 ................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
244895 

Valid FMC NO. . . . . . . . . . . . . . . . . . . . . . . . .  
hereby apply to the Minister to extend the term of Coal Licence(s1 No(s1. .548?~5?86,  . 548855530 2 . . . . . .  

.?+*.s. .v*.??~?!? ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
for a further period of one year. 

PANORAMA COAL L ICENCES 2 . P r o p e r t y n a m e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . , . . . . . . . . . . . . . . . . .  

3. 1 am allowing the following Coal Licencels) No(s). to forfeit. . 5?0!?. 551)3?. 5504, .5?[1?. ............. 

4. 1 have performed, or caused to be performed, during the period . .  ?a?. 25?.  !?8!. .................. to 

... . . . . . - . . . .  . . !!?.v.?~~~!. ?. .................. 19 !!. work to the value of at least $ .?4O t ?!! 
on the location of coal licence(s) as follows: 

CATEGORY OF WORK 

Geological mapping 

Licence(s1 No(s1. Apportioned Cost 

329,41? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surveys: Geophysical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Geochemical 

Other 

Road construction 

Surface work 

Underground work 

Drilling 

Logging, sampling, and testing 

Reclamation 

Other work (specify) 

Off-property costs 

5. 1 wish to apply S.  440.9?.5?. . ...... of this value of work on Coal Licence(s) No(s). . . a s  . Per. . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .a.ttached 

6. 1 wish to pay cash in lieu of work in the amount of $. . . . . . .  !!!-. . . . . . . . . . . . . . .  on Coal Licenee(r) No(*). 

7. The work performed on the locationfs) i s  detailed in the attached report entitled . . . . . . . . . . . . . . . . . . . . . . . .  
-- - PANORAMA COAL PROJECT GEOLOGICAL REPORT 1931 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.J.a.n.u.w~. ??,. 3982. . . . .  . . . . . . . . . . . . . .  
(Date) 

. .  ... . . . . . . . .  ./. 
(Signature) 

/' 
/' 

.,? ., . ?/' . -... . . .  A .!.. .< r (: : .L.: f . C  . . . . . . . . . . .  
(Position) 

(FORMS AND REPORT TO BE SUBMITTED IN DUPLICATE) 



CATEGORY OF WORK I / ?  
1 I u 

GEOLOGICAL MAPPING Yes No 

Area (Hectares) Scale Duration 
Reconnaissance ..... lo ,??6. . . . . . . . . . . . . .  . I  Q  . . . . .  .85 .days 
Detail: Surface ...... : W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Underground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Other(specify) ..................................................................... 

GEOPHYSICALIGEOCHEMICAL SURVEYS Yes 0 No @J 
Method .......................................................................... 
Grid ............................................................................ 
Topographic ...................................................................... 

*Other(specify) . .................................................................... 
............................................................................... 

Total Cost $ . . .  .:: ..... 
ROAD CONSTRUCTION Yes 0 No I3 

Length .................................. Width ................................... 
On Licence(s1 No(s). .................................................................. ......................................................................... Accessto 

Total Cost 

SURFACE WORK Yes @ No 0 
Length Width 

Trenching .... .@OF. . . . . . .  . g t ? m . .  . . . .  . I  - 7 . .  ?!'% ............. 
Seam Tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crosscutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Other(s~ecify) ....................................................... 

Cost 
.: .?6,800. .. 

................................................................. 
Total Cost 

UNDERGROUND WORK Yes 0 No El 
Maximum No. of 

No. of Adits Length Holes Total Metres 
Test Adits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

II - 
'Otherworkings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cost 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cost 

DRILLING 

Core: Diamond 

Yes d4 No O 
No. of 

Hole Size Holes Total Metres 
M X . .  .6.. .66.. . . .  . . . . . .  . . . . . . .  ...... 

Cost 
. . .21,670. .. 

Wireline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rotary: Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reverse circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Other(specify) ....................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. contractor. . . . . . . . . .  PP!I-COP. .SC\!-ES. ITP ... f SUPPI jed. rental. eaclipmeut 1. 
Where is the core stored? ................................................. 

Total Cost 

LOGGING, SAMPLING AND TESTING 
Lithology: Drill samples 0 
Logs: Gamma-neutron 0 

'Other (specify) . . . . . . . . . . . . . . . . .  
Testing: Proximate analysis [B 

Carbonization 0 
'Other (specify) . . . . . . . . . . . . . . . . .  

Yes [XI No O 
Core samples 0 Bulk samples 0 
Density 0 

..................................... 
FSI Washability 0 
Petrographic 0 Plasticity 0 

f 22,610 ..................................... 
OTHER WORK (specify details) Cost 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  Total Cost $ . .22~610. 
. .  . ~n-property costs 400,499. 
. .  . off-property costs .39 s 758. 
. .  Total Expenditures $ . fl4C),?5?. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
--. (Signature) 

(Position) v 
'A  full explanation of other work is  to  be included. 
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HARDY ASSOCIATES CIS781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

File No 

December 21, 1979 

CALGARY OFFICE (MAIN) 

Gulf Resources Canada Inc. 
401 Ninth Avenue S.W. 
Calgary, Alberta 
T2P 3C5 

219 - 18th STREET S.E 
CALGARY, ALBERTA 
T2E 6J5 
TELEPHONE (403) 2728761 
TELEX NO.: 03-826717 

Attention: Mr. Brian Flynn 

Dear Sir: 

Re: Reconnaissance Type Photogrammetric Mapping of the 
Sustut and Panorama Project Areas 

In reference to our meeting in your office 
with yourself and Mr. G.D. Childs, we are pleased to 
submit the following proposal to satisfy your photo- 
grammetric mapping requirements on the above two project 
areas. 

To obtain the 1:10 000 approximate scale re- 
connaissance type photogrammetric mapping with a 10 metre 
form line interval, we propose the following procedures: 

1) We will obtain from the Federal Government 
photography and diapositives covering the 
Sustut Project at the approximate scale of 
1:72 000; and we will obtain from the British 
Columbia Government the set of contact prints and 
diapositives for the Panorama Project at the 
approximate scale of 1:63 000. 

2) For control in the above mapping, we shall 
utilize existing data, i.e. Government 
monuments and locations providing they are 
photo identifiable, and survey control from 
existing NTS maps. 

3) Prior to mapping, we will carry out aerial 
triangulation and numerical adjustment for 
both project areas. 

G E O T i C H N I C i L  '.!,\TE.:l ~- 

CALGARY DAWSON CREEK EDMONTON LETHBRIDGE PRINCE GEORGE RED DEER WINNIPEG VANCOUVER 
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4) Mapping will be carried out on our first 
and second order stereo plotter instruments and 
we will submit to you, as an end product, pencil 
manuscripts showing the approximate position of 
UTM grids and all necessary details as specified 
for this type of reconnaissance mapping by 
the CAAS. 

Production of this type of reconnaissance mapping 
is very economical and may be accomplished within a short 
period of time. However, the mapping will only be as 
accurate as existing data and their photo identifiability. 
In other words, the relative elevation between form lines 
will be good but absolute elevation differences for the 
whole property, plus the scale, will not be exact or as 
reliable as if special survey had been carried out for the 
project. The map, therefore, is only a reconnaissance type 
map which can only be used as a tool during the field 
geology, but cannot be used for detailed evaluation or 
engineering feasibility studies, etc. 

The entire Sustut area will be mapped 
photogrammetrically, as aforementioned, and the maps will be 
produced on irregular sheet sizes on reproducible cronoflex 
sheets. However, the Panorama area which is outlined and 
marked number 10 on the 1:250 000 map sheets will be mapped 
photogrammetrically and the area between the two blocks will 
be mapped by enlarging the existing 1:50 000 map sheets to 
the 1:10 000 scale and hand interpolate 50 metre form lines 
and trace all other details. For both areas, the extent of 
the maps and mapping area is shown on the Appendix maps. 

We estimate that producing both maps could take as 
long as 3 1/2 to 4 months of which 2 months would be spent 
obtaining necessary data, material, and carrying out aerial 
triangulation and numerical adjustments. It is our under- 
standing that no photo reproduction, enlargements or re- 
ductions will be carried out by our organization, but that 
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this will be taken care of by your company in accordance 
with our specifications. 

It is also our understanding that you may require 
ortho photos for both the above properties. For the ortho 
photos, we suggest we utilize the diapositives produced by 
us and controlled for the mapping. The ortho photos should 
be produced at the approximate scale of 1:20 000 Lend 
product would not be good at the 1:10 000 approximate scale 
because of the 7 X enlargement) on the individual model 
basis. All photo reproduction in connection with the ortho 
photos should be carried out by your organization. To 
relate the ortho photos to the line map, we suggest the 
following procedures: 

Obtain the original ortho photo negatives and 
Gulf will enlarge them to 1:20 000. 

Reduce manuscripts of the line map to 1:20 000 
(some of the lines such as intermediate contours 
may not reproduce very well because the original 
is only pencil). 

By fitting ortho photo negatives by their control 
points on the line map, the grids should be 
transferred onto the negatives. 

From the above negatives, screen cronoflex positives 
on photographic paper prints should be produced 
as an end product. 

If you should require a composite and ortho photos 
to be made from the line map, we strongly re- 
commend that the line map should be redrafted for 
better reproduction purposes prior to the pro- 
duction of the composite map. 

We also discussed the possibility of transferring 
the geological interpretation onto the line map 
using a photogrammetric method. It is quite 
possible and we suggest, some test models should 
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be done as soon as the field work is completed. 
We feel that photo geological interpretation 
could be extended during the plotting phase of 
the above, if needed, on the geological overlay. 

1 

FEE SCHEDULE: 

1. To provide aerial triangulation and numerical 
adjustment to cover both project areas and to 
produce the above reconnaissance photogram- 
metric mapping at the approximate scale of 
1:10 000 with 10 metre form line intervals as 
shown on the appendix maps: 

OUR ESTIMATED FEE: $26,000. 

The above fee will include the manual 
interpretation of the enlarged 1:50 OQO map to 
cover the area between two blocks No. 10 on the 
Panorama Project, the end pr~duct on manuscripts 
on the reproducible cronoflex sheets as discussed 
in the attached proposal. 

2. To provide ortho photo negatives from existing 
photograph at the same scale as the photography, 
our fee will be $120 per model, (please note that 
all photo reproductions will be done by Gulf 
Canada Resources Inc. 

We thank you for the opportunity of submitting 
the above proposal and cost estimate. We look forward to 
hearing from you in the near future. 

Yours truly, 

HARDY ASSBCIATES (1978) LTD. 

J. ~&de, C.C. 
Director, Mapping Section 

JK: bc 
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on 

thirty-three coal samples 

from the 

Panorama Area. 

June 1981. 

David E. Pearson & Associates Ltd., 

Consulting Coal Geologists and Petrographers, 

804 Leota Place, 

Victorla, 

British Columbia. 



-4 INTRODUCTION 

Thirty three coal samples, representative of samples 

collected during the 1980 field season, were received 

at the laboratory on May 22,1981. The samples were 

in crushed form and ready for pelletising. The objective 

of the study was to see if coal reflectance could shed 

light on the quality of the coals found in the Panorama 

area, and help in the elucidation of the stratigraphy 

and structure of the area. One sample was to be studied 

to show the format and kind of study that this laboratory 

is capable of performing. 

SAMPLE PREPARATION 

The coals were placed in 25mm. plastic METSERV moulds 

together wlth a quantity of casting resin to which had 

already been added MEK peroxide hardener. The pellets 

were allowed to solidify and were subsequently ground 

and polished on BEUHLER equipment. 

MEASURING PROCEDURE 

The pellets were placed on plates for attachment 

to the microscope stage. A LEITZ Orthoplan microscope 

-photometer interfaced to a HEWLETT-PACKARD 85 Series 

computer with HP-7225 plotter was used in the determinations. 

The microscope was standardised, and 50 maximum reflectance 

measurements on the maceral vitrinite were made. The 

computer then determined the mean maximum reflectance 

of the rezdings together with the standard deviation, 

and drew the histogram contained in the appendix. The 

readings were grouped by the computer into "half-V steps", 

(units of 0.05% reflectance). The blue line in these 

histograms represents the computer-derived normal 

distribution curve for the determined values, and is 

an indication of the central tendency of that sample. 



4 RESULTS 

The results of the reflectance analysis are shown in Table 1, 

and the results of the maceral analysis on sa~nple ii1369, from 

trench PS-TR-80-37 on the Grizzly Mountain section, are 

shown in Table 2. 

All of the coals examined have levels of organic maturity 

that indicates them to be ANTHRACITES. 

The lowest reflectance value is 2.45%, from a highly oxidised 

coal; the highest reflectance is 3.51%. Corresponding 

volatile-matter yields would be 9% and 5% respectively. Higher 

volatile yields would suggest the addition of carbonates or 

hydroxyl-bearing minerals to the oxidised coal. 

Coals near the base of the stratigraphic sequence have 

reflectance values of about 3.4%: those towards the top of the 

succession have values of about 2 . 6 % ,  givlng a strati~raphic 

rank gradient of about 0.25% Ro / 100 metres. 

The following geological observations are worthy of note:- 

FIGURE 1 

Coals at the west end of Cushing Ridge dip south and have 

Ro 's of 3.2%. At the east end of the Ridge, coals also 

dip south, but have Rols of 2.9%-2.7%. Thus, the 

succession appears to be inverted, or overturned, as 

hlgh rank coals overlie lower rank coals. 

FIGURE 2 

A post-coalification thrust separates two coal-bearing 

sequences on Grizzly Mountain. Trenches 19-23 are 

overthrust by a plate containing trenches 24-37. On 

East Ridge (my name), it appears trenches 30&31 are 

similarly overthrust. 

FIGURE 3 

On Ptarmigan Ridge, a possibly complete succession 

of coal measures is exposed. Coal in trench J was 

very oxidised and probably has a "real" value of 

reflectance of about 3.2%. 



Trench # Sample # R max 
-0- 

% 
3.16 
3.47 
2.99 

3.45 
2.85 
2.76 
2.99 
2.66 
2.92 
2.45 
2.85 
2.77 
3.27 
3.18 
3.21 
3.37 
2.90 
2.96 
2.96 
2.65 
3.02 
2.76 
2.86 
2.89 
2.89 
2.59 
2.63 
2.77 
2.59 
2.64 
2.76 
2.79 
3.04 

TABLE 1. 

Standard deviation 

Results of reflectance analysis. 



Identification 
............ Laboratory Number 

Description .................. 
Distribution of Vitrinite Types - 
V-24 ........................ % 
V-25 ........................ % 
V-26 ........................ % 
V-27 ........................ % 
V-28 ........................ % 
V-29 ........................ % 
v-30 ........................ % 
v-31 ........................ % 

"Reactive" Components (all components are inert in anthracites) 
Total Vitrinite ............. % 83.6 
Reactive semi-fusinite ...... % - 
Exinite ..................... % - 

Total .................... ...% 83.6 

Inert Components 
Inert semi-fusinite ......... % 
Macrinite ................... % 
Fusinite .................... % 
Mineral Matter.. ............ % 

Total ....................... % 

Petroqraphic Indices -- 
Mean Maximum Reflectance .... % 
Balance Index ............... % 
Strength Index.. ............ % 
Stability Index ............. % 

TABLE 2 .  



FIGURE 1. 

Geological sketch map of Cushing Rldge. 

. . . , 



FIGURE 2 .  

Geological sketch map of Grizzly Mountain. 



FIGURE 3. 

Geological sketch map of Ptarmigan Ridge. 
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C o n s u l t i n g  Coal  G e o l o g i s t s  and P e t r o g r a p h e r s ,  

8 0 4  Leota  P l a c e ,  

V i c t o r l a ,  

B r l t i s h  Columbia 



,-- 
/ 

INTRODUCTION 

F o r t y - f i v e  c o a l  s amples  c o l l e c t e d  d u r l n g  d e t a i l e d  work on 

t h e  Panorama l i c e n c e s  d u r i n g  t h e  e a r l y  p a r t  of t h e  1981  f i e l d  

s e a s o n  were r e c e i v e d  a t  t h e  c o a l  l a b o r a t o r y  on J u l y  1 6 ,  1981.  

The samples  had been previously p e l l e t i s e d  a t  t h e  Chipmunk b a s e  

camp, and were r e a d y  f o r  g r i n d i n g  and p o l i s h i n g .  

MEASURING PROCEDURE 

The p e l l e t s  were p l a c e d  on p l a t e s  f o r  a t t a c h m e n t  t o  t h e  

microscope s t a g e .  A LEITZ O r t h o p l a n  microscope-photometer 

i n t e r f a c e d  t o  a  HEWLETT-PACKARD 85 S e r i e s  computer  w i t h  HP-7225 

p l o t t e r  was u s e d  i n  t h e  d e t e r m i n a t i o n s .  The mic roscope  was 

s t a n d a r d i s e d  and 50 maximum r e f l e c t a n c e  measurements  on t h e  

m a c e r a l  v i t r i n i t e  were made. The computer  t h e n  d e t e r m i n e d  t h e  

mean maximum r e f l e c t a n c e  of t h e  r e a d i n g s  t o g e t h e r  w i t h  t h e  

s t a n d a r d  d e v i a t i o n ,  and drew t h e  h i s t o g r a m  c o n t a i n e d  i n  t h e  

- / append ix .  The r e a d i n g s  were grouped  by t h e  computer  i n t o  "half-V 

s t e p s "  ( u n i t s  of 0.05% r e f l e c t a n c e ) .  The b l u e  l i n e  i n  t h e s e  

h i s t o g r a m s  r e p r e s e n t s  t h e  compute r -de r ived  normal  d i s t r i b u t i o n  

c u r v e  f o r  t h e  d e t e r m i n e d  v a l u e s ,  and i s  an i n d i c a t i o n  of t h e  c e n t r a l  

t endency  of t h a t  sample .  

RESULTS 

The r e s u l t s  of  t h e  r e f l e c t a n c e  a n a l y s i s  a r e  shown i n  

Tab le  I; t h e  s t a t i s t i c a l  t r e a t m e n t  o f  t h e  d a t a  t o g e t h e r  w i t h  

h i s t o g r a m s  a r e  c o n t a i n e d  i n  t h e  appendix. 

A l l  o f  t h e  c o a l s  examined have  l e v e l s  of  o r g a n i c  m a t u r i t y  

t h a t  i n d i c a t e  them t o  b e  ANTHRACITES. 

The l o w e s t  r e f l e c t a n c e  among t h e  s u i t e  of  c o a l s  is 2 .43%;  

t h e  h i g h e s t  i s  4.00%. Cor re spond ing  v o l a t i l e - m a t t e r  y i e l d s  would 

be  9% and 4 %  r e s p e c t i v e l y .  



Sample  

J I -81-C1  
C2 
C3 
C 4  
C5 
C 6  
C7 
C 8  
C9 
C10 

- 
-5 8% 
-63 seam 2  3 . 4 1  
-63 seam 3  3 .32  

Romax 

2 . 3 5  
2 .43  
2 .39  
3 .06  
3 . 3 7  
4 .00  
3 . 1 9  
3 .04  
3 .28  
3  . l 9  

2 . 6 8  
2 . 9 7  
2 .76  
3  . I 3  
3 . 2 1  
3 . 1 1  

3 . 4 5  
3 .44  
3 . 4 1  

3 . 7 5  
3 . 4 4  
3 .38  
3 . 3 0  
3 . 8 4  
3 . 3 1  
3 .26  
3 . 4 0  

TABLE 1 

RESULTS 

S t a n d a r d  
D e v i a t i o n  

0 . 1 2  
0 . 1 1  
0  - 1 6  
0 .15  
0 . 1 3  
0 . 0 8  
0 .09  
0 . 1 0  
0 .10  
0 .10  

Sample  

DP-81- 4  
6  
8  

1 2  
2  3  

Rom a  x  

3 .O7 
3 .85  
3 .89  
3 .12  
2 .98  
3 .02  
2 . 9 7  

S t a n d a r d  
D e v i a t i o n  

0 . 0 8  
0 . 1 1  
0 .10  
0 .14  
0 . 0 7  
0 . 1 3  
0  .O8 
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r-- INTRODUCTION 
-4' S i x t y  c o a l  s a m p l e s  c o l l e c t e d  d u r i n g  d e t a i l e d  work on 

t h e  Panorama L i c e n c e s  d u r i n g  t h e  1 9 8 1  f i e l d  s e a s o n  were 

r e c e i v e d  a t  t h e  c o a l  l a b o r a t o r y  on J u l y  3 1 ,  1981 .  The s a m p l e s  

had been  p r e v i o u s l y  p e l l e t i s e d  a t  t h e  Chipmunk b a s e  camp, and 

were r e a d y  f o r  g r i n d i n g  and p o l i s h i n g .  

MEASURING PROCEDURE 

The p e l l e t s  were p l a c e d  on p l a t e s  f o r  a t t a c h m e n t  t o  t h e  

m i c r o s c o p e  s t a g e .  A L E I T Z  O r t h o p l a n  mic roscope -pho tome te r  

i n t e r f a c e d  t o  a  HEWLETT-PACKARD 85 series compu te r  w i t h  

HP-7225 p l o t t e r  was u sed  i n  t h e  d e t e r m i n a t i o n s .  The 

m i c r o s c o p e  was s t a n d a r d i s e d ,  and 50 maximum r e f l e c t a n c e  

measurements  on t h e  m a c e r a l  v i t r i n i t e  were made. The compu te r  

t h e n  d e t e r m i n e d  t h e  mean maximum r e f l e c t a n c e  o f  t h e  r e a d i n g s  

t o g e t h e r  w i t h  t h e  s t a n d a r d  d e v i a t i o n ,  and drew t h e  h i s t o g r a m  

c o n t a i n e d  i n  t h e  a p p e n d i x .  The b l u e  l i n e  i n  t h e s e  h i s t o g r a m s  - 
A r e p r e s e n t s  t h e  c o m p u t e r - d e r i v e d  normal  d i s t r i b u t i o n  c u r v e  f o r  

t h e  d e t e r m i n e d  v a l u e s ,  and i s  an  i n d i c a t i o n  of  t h e  c e n t r a l  t e n d e n c y  

o f  t h a t  s ample .  

RESULTS 

The r e s u l t s  o f  t h e  r e f l e c t a n c e  a n a l y s i s  a r e  shown i n  

T a b l e  I ;  t h e  s t a t i s t i c a l  t r e a t m e n t  o f  t h e  d a t a  t o g e t h e r  w i t h  

h i s t o g r a m s  a r e  c o n t a i n e d  i n  t h e  a p p e n d i x .  

A l l  o f  t h e  c o a l s  examined have  l e v e l s  o f  o r g a n i c  

m a t u r i t y  t h a t  i n d i c a t e  them t o  b e  ANTHRACITES. 

The l o w e s t  r e f l e c t a n c e  v a l u e  d e t e r m i n e d  on t h e s e  c o a l s  

i s  2.26% from a  v e r y  w e a t h e r e d  s a m p l e ;  t h e  h i g h e s t  i s  5.22%. 

C o r r e s p o n d i n g  v o l a t i l e - m a t t e r  y i e l d s  would be 9% and 2.5%, a s  

shown i n  F i g .  1. 



TABLE I 

RESULTS 

Standard 
Sample Romax Deviation 



TABLE I ( C o n t l d )  

RESULTS 

S t a n d a r d  
Sample Romax D e v i a t i o n  



S a m p l e  

DP-81- 5 

44 

45  

4 6  

4 7 

52  

5 5  

6 6  

6 7 

TABLE I ( C o n t ' d )  

RESULTS 

Romax 
S t a n d a r d  
D e v i a t i o n  



VOLATILE MATTER-REFLECT I V I TY 
RELATIONSHIP FOR 0. C. COALS 

MEAN MAX. 
2.5 3.0 3.5 

REFLECTANCE (ROMAX) 

FIGURE 1 









LIM: 

GULF KB-81-13-1C 

ROMAX = 2.50t 0.11% 













GULF KB-81-14-1C 









GULF KB-81-14-3C 

ROMAX = 3.06f- 0.07% 



!.I = 5 6 
:_;T[I LF:Rl_lk OF THE NEAl4= 











GULF KB-81-14-6C 



11 = 5i3 
'3TU ERF:l_rR I:IF T H E  PlE~t. l= 



GULF KG-81-17-1C 

ROMAX = 2.90 f 0.08% 

x 
1 + 





GULF KB-81-17-2C 

ROMAX = 2.97% 0.07% 





GULF KB-81-19-2C 





I- GULF KB-81-19-3C 

i ROMAX = 2.98? 0.06% 

LIM: 





GULF KB-81-19-4C 

ROMAX = 2.853: 0.10% 





GULF KB-81-19-6C 

t 54 

ROMAX = 2.892 0.07% 

LIM: 





GULF KB-81-20-1C 

ROMAX = 2.882 0.05% 
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CJ. 
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GULF RE-81-10 

ROMAX = 2 .90 t  0.05% 



OF THE PIEAN= 
2.7568 

HR1ATICSt.I - = 
- . i3ij66 

95. ~8:: c . I . FOR MEHN: 
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LIM: 

GULF RB-81-11  

ROMAX = 2.76? 0.08% 





GULF RB-81-12 

ROMAX = 2.98 4 0.07% 





GULF Rf3-81-13 

RDMAX = 3.412 0.06% 





GULF RB-81-15 

ROMAX = 3.592 0.06% 

LIM: 
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2 1 

18 
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12 
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LIM: 





T 32 

GULF RE-81-17 

t 28 

ROMAX = 5.302 0.11% 

LIM: 









NO X 

18 
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14 

12 

le 
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2 
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LIMt 

GULF RLB-81-1 

1 32 ROMAX = 3.12 5 0.09X 









GULF RLB-81-4 

ROMAX = 3-32? 0.07% 

LIM: 





GULF RLB-81-6 

ROMAX = 2.96-k 0.09% 





GULF RLB-81-7 
16 

t 28 

ROMAX = 3-06 2 0.09% 
14 

LIM: 





LIM: 

ROMAX = 3.35 f- 0.07X 





GULF RLB-81-9 

ROMAX = 3.58-t 0.06% 







PI E A 1.4 -z 3 , 2 1 5 2  
l::OEF OF VHRIHT1I:lt.l = .-, -..- ,.,, 

; . c ... 
1,) A R I Ht.4 C: E = . 9 8 7  1 
'JTAt4Dt7RD DEV I A T  I ON = . 51 :3 4 1 
t ~ } E l * J t J E n ~ . ~  = . 11 53 
1::: I1 k T 0 :J 1 5 = 2 . 1 5 3 1  
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GULF RLB-81-11 
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ROMAX = 3.22t 0.08% 
32 

-- 
28 

-- 
24 

-- 
20 

-- 
16 

-- 
12 

-- 
8 

-- 
4 

0 





NO X 

t 4 0  
GULF RLB-81-14 

20 





GULF RLB-81-16 

ROMAX = 3.32-4 0.08% 
18 













GULF RLB-81-21 

ROMAX = 3.032 0.10% 





GULF RLB-81-22 

ROMAX = 3.37 + 0.06X 













GULF JI-81-El1 

ROMAX = 3.50 t 0.07% 
2 1 
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NO X 

16 

14 

12 

10 

8 

6 

4 

2 
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LIM: 

GULF JI-81-C14 

ROMAX = 4.202 0.11% 





i GULF SLB-81-8% 
42 

ROMAX = 3.53 f 0.09% 
36 

LIMt 
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t.4 = 5 GI 
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M E A 1.1 =: 4 .  QQ3:3  
I:: 0 E F III F 1,) H R 1 T 1 I3 1.4 .I= 1 , 5 3 :,: 
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!; K E L,j 1.1 E 5 :'J = .5443 
t:::I_IRTljSlS = 2 . 3 9 7 4  



GULF SLB-81-14 

t 36 ROMAX = 4.00 f 0.08% 
18 

LIM: 





GULF SLB-81-16 3/+ 

ROMAX = 4-11 2 8.08% 

LIM: 





GULF SLB-81-20 

ROMAX = 4.102 0.10% 

LIM: 





GULF SLB-81-22k 

ROMAX = 3.99 f- 0.06X 





GULF SLB-81-26& 

ROMAX = 3.66 2 0.14% 

LIM: 
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GULF SLB-81-59 

ROMAX = 3.252 0.05% 
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GULF SLB-81-115 

LIM: 

ROMAX = 4.33% 0.13X 
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GULF DP-81-44 
48 

ROMAX = 3.48: 0.05% 

LIM: 





GULF DP-81-45 

ROMAX = 3.112 0.12% 





LIM: 

GULF DP-81-46 
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ROMAX = 3.17% 0.05% 
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LIM: 
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t 7 ~  GULF DP-81-55 
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ROMAX = 3.162 0.05% 
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ROMAX = 3.22? 0.06% 





LIM: 

GULF DP-81-67 

ROMAX = 3.26% 0.05X 




