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Preface 

The Fort St. John Group, one of the oldest recognized stratigraphic intervals in western 
Canada, has gained recent importance because of its substantial coal and hydrocarbon resources. 
Regional stratigraphic studies carried out between 19 57 and 1971 form the basis for this report in 
which the paleogeography of a major part of the Lower Cretaceous succession of western Canada is 
described. The results of numerous petrologic studies are presented, the application of studies in clay 
mineralogy to the solution of stratigraphic problems is summarized and the facies variations and 
depositional environments of the widespread assemblage of elastic marine rocks are outlined. 

Coal-bearing deposits are delineated and data are provided which are applicable to potential 
hydrocarbon reservoir rocks in the Deep Basin to the southeast of the area studied. 

This bulletin, together with bulletins 152 and 219 published some years ago, provide the 
geological information that is fundamental to further exploration of these rocks as part of the search 
for additional energy resources. 

OTTA WA, February 1982 

R.A. Price 
Director General 
Geological Survey of Canada 



PLATE l 

Fort St. John, British Columbia, 1875. The name Fort St. John has been applied to 
several trading posts in the Peace River district since 1805. In 182'3 the fort was 
burned by the Indians and the white inhabitants killed. Since the initial rebuilding in 
1860 there have been a number of moves from one side to the other of the Peace 
River. At the time of Selwyn's visit the fort was located on the north bank of the 
river. (Photo by A.R.C. Selwyn, GSC 199625) 



CONTENTS 

ix Abstract 
ix Resume 
I Introduction 
I Accessi bi! i ty 
I Regional setting 
3 Field work and acknowledgments 
4 Historical review 
5 Stratigraphy · 
5 Fort St. John Group 

12 Pine and Peace Rivers regions 
14 Moosebar Formation 
14 Gates Formation 
15 Hulcross Formation 
I 7 Boulder Creek Formation 
19 Hasler Formation 
20 Goodrich Formation 
21 Cruiser Formation 
21 Shaftesbury Formation 
22 Sikanni Chief region 
24 Buckinghorse Formation 
27 Sikanni Formation 
29 Sully Formation 
30 Muskwa-Tetsa region 
33 Buckinghorse Formation 
35 Sikanni Formation 
37 Sully Formation 
38 Scatter-Liard region 
40 Garbutt Formation 
4 3 Scatter Formation 
46 Lepine Formation 
49 Sikanni Formation 
50 Sully Formation 
51 Liard and La Biche regions 
53 Garbutt Formation 
54 Scatter Formation 
56 Lepine Formation 
56 Sikanni Formation 
57 Sully Formation 
57 Correlation 
58 Early Albian 
59 Middle Albian 
61 Late Albian 
62 Early-Late Cretaceous boundary 
62 Dunvegan Formation 
71 Paleogeography 
71 Introduction 
71 En vi ronm ents of deposition 
72 Mid-basin (neritic) environment 
72 Prod el ta and shelf environment 
72 Delta-front and coastal shoreline enviroment 
73 Delta-plain environment 
73 Fluvial to piedmont alluvial environment 
74 Tectonic elements 
74 Omineca Geanticline 
75 Peace River Arch 
75 Liard Trough 
75 Bovie Lake Fault Zone 
76 Cretaceous tectonic activity 
76 Source 
77 Depositional hi story 
78 Barremian-Aptian 
78 Albian 
81 Cenomanian 
82 Summary 
82 Economic geology 
82 Coal geology 
83 Fort St. John Group 
83 Dunvegan Formation 
84 Petroleum and natural gas 
86 References 



CONTENTS (cont'd) 

Appendix: Lithological sections 
95 58-9. Shaftesbury and Dunvegan Formations, between Kakwa and Torrens 

Rivers 
96 61-1. Sikanni Formation, north of junction of Halfway and Graham Rivers 
96 61 -8. Sikanni Formation, north side of Sikanni Chief River 
96 61-9. Sikanni Formation, roadcut along Alaska Highway, south side of Sikanni 

Chief River 
97 62-18. Sikanni Formation, roadcut on Alaska Highway, south of settlement of 

Trutch 
97 62-21. Sully Formation, Sikanni River, south side between Mistahae and Kettle 

Creeks 
98 62-22. Sikanni Formation, Sikanni River below Barker Creek 
98 64-1. Basal Buckinghorse Formation, Mile 375, Alaska Highway 
99 64-2. Sully and Dunvegan Formations, south side of Steamboat Mountain 
99 64-3. Buckinghorse Formation, south side of Tetsa River 
100 64-4. Sikanni, Sully, and Dunvegan Formations, ridge north of Steamboat 

Mountain 
102 64-5. Dunvegan Formation, south of tributary of McClellan Creek 
l 02 64 -6. Sikanni Formation, south of tributary of McClellan Creek 
103 64-25. Buckinghorse and Sikanni Formations, gully on east side of Muskwa River 
104 64-26. Upper beds of Buckinghorse Formation, gully on east side of Muskwa 

River 
104 64-27. Sikanni Formation, on escarpment east of Muskwa River 
104 64-28. Sandstone in Buckinghorse Formation, east flank of anticline, Chischa 

River 
105 64-29. Scatter equivalent, Buckinghorse Formation, centre of anticline, Chischa 

River 
105 64-30. Sikanni Formation, on escarpment opposite Tuchodi River 
l 06 64-3 l. Dunvegan Formation, on escarpment east of Tuchodi River 
106 65-1. Dunvegan Formation, headwaters of West Klua and Adsett Creeks 
107 65-2. Dunvegan Formation, north side of Akue Creek 
107 65-3. Buckinghorse Formation, Chlotapecta Creek 
108 65-4. Dunvegan Formation, escarpment east of Dunedin River 
108 65-5. Sikanni Formation, escarpment east of Dunedin River 
110 65-6 . Dunvegan Formation, Tsoo Tableland north of Kledo Creek 
110 65-7. Garbutt and Scatter Formations, on Chimney Creek between Lepine 

Creek and Scatter River 
110 65-8A. Scatter Formation, on Chimney Creek between Lepine Creek and Scatter 

River 
111 65-8B. Tussock Member of Scatter Formation, on Chimney Creek between 

Lepine Creek and Scatter River 
112 65-8C. Tussock Member of Scatter Formation, on Chimney Creek between 

Lepine Creek and Scatter River 
112 65-9. Lepine Formation, Liard River, east side and north of Lepine Creek 
113 65-IOA. Dunvegan, Sully, Sikanni, and Lepine Formations, east side of Liard 

River, opposite Scatter River 
114 65-IOB. Upper Concretionary Member of Sully Formation, east side of Liard 

River, opposite Scatter River 
114 65-11. Type section of Scatter Formation, Scatter River about l mile upstream 

from Liard River 
116 65-12. Garbutt Formation, south side of Scatter River 
117 65-13. Garbutt Formation, Toreva Creek, southwesterly tributary of Scatter 

River 
117 65-14. Dunvegan Formation, north side of major bend in Beaver River about 

8 miles upstream from junction with Crow River 
117 65-15. Sikanni Formation, escarpment east of Liard River, northeast of Lepine 

118 

118 

118 
119 

65-16. 

65-17. 

65-18. 
65-19. 

Creek 
Basal Lepine and upper Scatter Formations, east side of Liard River, 
opposite Garbutt Creek 
Dunvegan Formation, on escarpment east of Liard River, directly across 
from Scatter River 
Dunvegan Formation, at big bend of Liard River, west of Beaver River 
Bulwell Member of Scatter Formation, west flank of anticline on Crow 
River 



2 
in pocket 
in pocket 

6-7 
8-9 

12 

in pocket 

19 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

in pocket 

47 

68 

72 
74 
79 
80 
80 
81 
82 
84 

Frontispiece 
11 
15 

15 

16 
18 

20 

Illustrations 

Figures 
l. Index map of main geographic features and physiographic divisions. 
2. Index map of outcrop sections, wells and cross-sections. 
'3. Geological map of region between Smoky and Liard Rivers. (2 sheets) 
4. History of terminology of Fort St. John Group. 
5. Correlation chart. 
6. Schematic diagram of major sequences in Jurassic and Cretaceous rocks of 

northeastern British Columbia. 
7. Columnar sections of Fort St. John Group and Dunvegan Formation, between 

Dokie Ridge and Sun et al. Chetwynd 14-20-77-2'3 well, northeastern British Columbia. 
8. Schematic diagram of Fort St. John Group and Dunvegan Formation at latitude 

of Peace River. 
9 . 

JO. 

I J. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

2'3. 
24. 
25. 
26. 
27. 
28. 
29. 
'30. 

Plates 

Columnar sections of Fort St. John Group and Dunvegan Formation between 
Deadhorse Meadows and Sully Creek. 
Columnar sections of Fort St. John Group and Dunvegan Formation between 
Sun et al. Chetwynd 14-20-77 - 2'3 and l OE Dunedin d-75-E wells. 
Columnar sections of Moosebar, Gates, Hulcross, Boulder Creek, Buckinghorse, 
Garbutt and Scatter Formations between Dokie Ridge and Petitot River, 
northeastern British Columbia and District of Mackenzie. 
Columnar sections of Goodrich, Cruiser, Sikanni, Sully, and Dunvegan Formations 
between Dokie Ridge and Petitot River, northeastern British Columbia and 
District of Mackenzie. 
Columnar sect ions of Fort St. John Group and Dunvegan Formation between 
Sikanni Chief River and Pacific SR CanDel Kledo c-14-G well, northeastern 
British Columbia. 
Columnar sections of Fort St. John Group and Dunvegan Formation between 
Sinclair et al. Julienne c-54-H and Baysel SR CanDel Hun d-1'3-C wells, British 
Columbia. 
Columnar sections of Fort St. John Group and Dunvegan Formation between Muskwa 
River and Imperial Island River No. l well, northeastern British Columbia and 
District of Mackenzie. 
Columnar sections of Fort St. John Group and Dunvegan Formation between Muskwa 
River and Pac Imp. S Clarke b-60-K well, northeastern British Columbia. 
Columnar sections of Fort St. John Group between Scatter River and JOE Dunedin 
d-75-E well, northeastern British Columbia. 
Columnar sections of Fort St. John Group and Dunvegan Formation between Scatter 
River and Pan Am A-1 Komie a-51-A well, northeastern British Columbia. 
Columnar sections of Fort St. John Group and Dunvegan Formation between Sully 
Creek and Imperial Pan Am La Biche b-55-E well, District of Mackenzie and 
northeastern British Columbia. 
Columnar sections of Fort St. John Group and Dunvegan Formation between Sully 
Creek and Briggs Tetcho Lake No. I well, District of Mackenzie. 
Schematic diagram illustrating facies and approximate thicknesses of Fort St. John 
Group, northeastern British Columbia. 
Schematic diagram illustrating facies and approximate thicknesses of Dunvegan 
Formation. 
Depositional model of prograding depositional environments. 
Principal tectonic elements controlling Cretaceous deposition. 
Paleogeographic map of Bullhead Group (Late Neocomian-Early Albian). 
Pa!eogeographic map of Gates-Bui well sandstones (Early to Middle Albian). 
Pa!eogeographic map of Boulder Creek-Tussock sandstones (Middle Albian). 
Paleogeographic map of Goodrich-Sikanni Formations (Late Albian). 
Paleogeographic map of Dunvegan Formation (Cenomanian). 
Schematic diagram showing coal seam distribution between Cadomin and 
Peace River. 

I. Fort St. John, British Columbia, 1875. 
2. Type region of Fort St. John Group. 
'3. Gates, Hulcross and Boulder Creek Formations, on anticline south of 

Murray River. 
4. Upper sandstone at the Gates Formation is overlain by basal shales of 

the Hulcross Formation. 
5. Large flow rolls, Gates Formation. 
6. Boulder Creek sandstone and siltstone overlying shales of the Hulcross 

Formation. 
7. Flaggy fine grained sandstone with interbedded mudstone in upper part 

of Boulder Creek Formation. 
8. Rocky Mountain Foothills, Trutch map-area, looking southwestward from 

Minaker River to Besa and Prophet Rivers. 



26 
26 
27 
28 
28 
31 

32 

35 
36 
37 
37 
39 
42 
42 
42 
42 
44 
44 
45 
45 
45 
50 
50 

51 
51 
52 
63 
64 
66 
66 

67 
67 

67 

67 

68 
69 

13 
22 
33 
40 
53 

Illustrations (cont'd) 

9. 
10. 
11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 
33. 
34. 
35. 
36. 
37. 
38. 

39. 
40. 

41. 

42. 

43. 
44. 

Tables 
I. 

II. 
III. 
IV. 
v. 

Basal Buckinghorse shales, type locality, Buckinghorse River. 
Upper Buckinghorse shales, type locality, Buckinghorse River. 
Sikanni Formation, type region, on Sikanni Chief River. 
Slump structures, Sikanni Formation, in highway cut south of Trutch. 
Crossbedding in Sikanni Formation, type section, Sikanni Chief River. 
Tsoo Tableland, looking southwest across Alberta Plateau between Fort 
Nelson and Muskwa Rivers. 
Contact of Cretaceous Buckinghorse Formation with underlying Triassic 
Liard Formation, Mile 375, Alaska Highway. 
Sandstone equivalent of the Upper Scatter Formation, Chis cha River. 
Sikanni Formation on Muskwa Escarpment east of Tuchodi River. 
Bedding in Sikanni sandstone, north of Steamboat Mountain, section 64-4. 
Crossbedding in Sikanni Formation, Dunedin Escarpment; section 65-5. 
Type locality of Scatter Formation. 
Garbutt and Scatter Formations, Toreva Creek. 
Basal Garbutt shales, upper Scatter River; section 65-12. 
Crossbedding in upper Garbutt shale; Chimney Creek; section 65-8. 
Channel structures in shale, top of Garbutt Formation, Chimney Creek; section 65-8. 
BulwelJ Member (basal sandstone) of Scatter Formation, type locality. 
BulwelJ Member of Scatter Formation. 
Bedding in BulwelJ Member at type section of north side of Scatter River. 
Crossbedding and uniform lamination, BulwelJ Member. 
Tussock and Wildhorn Members, type Scatter Formation. 
Sikanni Formation, Liard Escarpment; section 65-15. 
Top of the Sikanni Formation, shales of the SulJy Formation and basal beds of the 
Dunvegan Formation; section 65-10. 
Lower concretionary shale member of Sully Formation; section 65-10. 
Fissile shale member of SulJy Formation; section 65-10. 
Scatter sandstone south of Fantasque Lake. 
Fort Dunvegan, Northwest Territories, 1879. 
Dunvegan Formation east of Bear Flat on north side of Peace River. 
Massive conglomeratic beds of Dunvegan Formation; section 65-2. 
Escarpment formed by Dunvegan conglomerate, looking northwest from Teepee 
Mountain toward Steamboat Mountain. 
Massive conglomerate of the Dunvegan Formation. 
Massive cliffs of Dunvegan Formation at top of ridge with underlying Sully 
Formation on lower slope, Dunedin Escarpment. 
Basal Dunvegan Formation overlying Sully shales on cliffs above Liard River 
opposite Scatter River; section 65-17. 
Cliffs of massive Dun vegan conglomerate at "big bend" of Liard River; 
section 65-18. 
Dunvegan Formation, mouth of Crow River. 
Dunvegan conglomerate, cliffs opposite Scatter River; section 65-17. 

Table of formations, Pine River region. 
Table of formations, Sikanni Chief River region. 
Table of formations, Muskwa and Tetsa Rivers region. 
Table of formations, Scatter River region. 
Table of formations, Liard and La Biche region. 



LOWER CRETACEOUS FORT ST. JOHN GROUP 
AND UPPER CRETACEOUS DUNVEGAN 

FORMATION OF THE FOOTHILLS AND PLAINS OF ALBERTA, 
BRITISH COLUMBIA, DISTRICT OF MACKENZIE AND YUKON TERRITORY 

Abstract 

The Lower Cretaceous Fort St. John Group and Upper Cretaceous Dunvegan Formation, exposed 
along the Foothills belt of the Rocky Mountains in northeastern British Columbia, occur also in the 
subsurface of the Plains, and extend into the Liard Plateau of the Yukon Territory and District of 
Mackenzie. Deposition, related to tectonism in the Columbian Orogen, was influenced by the Peace River 
Arch and Laramide trends. The rocks contain deposits of several major deltas and reveal a complex 
interrelationship of continental to marine sediments. 

The succession in the Foothills ranges in thickness from about 4800 feet (1450 m) at Peace River to 
almost 7500 feet (22 86 m) at Scatter River. It comprises four major sequences; each contains marine 
shale at the base which grades vertically upward into near-shore sandstone, and in the lowermost and 
uppermost sequences, into deltaic and alluvial deposits. The distribution of Cretaceous rocks is illustrated 
by a geological map at the scale of I :500 000. In addition, a series of columnar stratigraphic 
cross-sections outline complex facies relationships of the numerous lithologic units, both along the 
outcrop belt and also across the basin, relating surface exposures to the subsurface succession as 
encountered in boreholes. Descriptions of outcrop sections and contained fauna are included in the 
Appendix. 

Basal marine shales of the Fort St. John Group, included in the Moosebar, Buckinghorse, and Garbutt 
Formations and lying mainly within the Early Albian Arcthoplites Zone, are overlain by sandstones of the 
Gates Formation and the Bulwell Member (new) of the Scatter Formation. Gates strata, overlying 
Hulcross shales and Boulder Creek sandstones and conglomerates, formerly included in the Commotion 
Formation, are given formational status. Shales, extending upward in the Middle Albian Zone of 
Pseudopulchellia pattoni are assigned to the Hulcross Formation, lower middle Buckinghorse Formation 
and the Wildhorn Member (new) of the Scatter Formation. Marine sandstone included in the basal Boulder 
Creek Formation, the Cadotte Member, and the upper or Tussoc k Member (new) of the Scatter Formation 
lie within the Gastroplites Zone. Younger marine shale, included in the Hasler, middle Buckinghorse and 
Lepine Formations and lying within the Late Albian Stelckiceras liardense Zone, grades upward into 
epineritic Goodrich and Sikanni sandstones, deposited during the Late Albian Neogastroplites Zone. The 
Cruiser and Sully Formations , of Albian to Cenomanian age, grade transitionally upward into the 
Cenomanian (earliest Late Cretaceous) Dunvegan Formation. 

The coarse elastic sediments of the Dunvegan Formation indicate the widespread development of 
alluvial deltaic conditions before the time of Dunveganoceras (Late Cenomanian). The formation, about 
600 feet (182 m) thick at Liard River, grades laterally southeastward from conglomerate and 
carbonaceous sandstone into siltstone, which in turn grades into marine shale. 

Substantial coal resources are known from the Gates Formation south of Pine River. Seams, as 
much as '30 feet (10 m) thick, occur and the coal is of coking quality. Jn addition, large volumes of natural 
gas have been recently discovered in the Cretaceous conglomerates and sandstones in the southern Peace 
River Plains to the east of the Foothills. 

Resume 

Le groupe de Fort St. John du Cretace inferieur et la formation de Dunvegan du Cretace superieur 
affleurent le long de la totalite des Foothills des montagnes Rocheuses dans le nord-ouest de la 
Colombia-Britannique. On Jes retrouve aussi en position de subsurface dans Jes plaines et se prolongent 
sur le plateau de la Liard du territoire du Yukon et du district de Mackenzie. La sedimentation en 
relation avec la tectonique de l'orogenese du Colombien a ete influencee par Jes orientations structurales 
de l'arche de Peace River et 1'orogenese du Laramide. Les roches contiennent des sediments de plusieurs 
grands deltas et montrent une association complexe de sediments marins et de sediments continentaux. 

La succession dans Jes Foothills accuse une epaisseur de 4800 pieds (1450 m) a riviere Peace et 
atteint presque 7500 pieds (2286 m) a riviere Scatter; elle comprend quatre sequences principales, chacune 
contient des schistes argileux marins a la base, qui passent verticalement vers le haut a des gres littoraux 
et dans Jes sequences inferieure et superieure, a des sediments deltaYques et alluviaux. 



Une carte geologique au I /500 000 montre la distribution des roches cretacees de la region. De plus, 
une serie de coupes stratigraphiques columnaires montre Jes relations com plexes entre le facies de 
plusieurs unites lithologiques le long de la zone d'affleurem ent et la succession en subsurface rencontree 
dans Jes forages. Les coupes faites dans Jes affleurements et la faune qu'ils contiennent sont decrites dans 
]'annexe. 

Les schistes argileux marins de base du groupe de Fort St. John, faisant partie a des formations de 
Moosebar, Buckinghorse et Garbutt et appartenant principalement a la zone a Arcthoplites de l'Albien 
inferieur sont recouverts par Jes gres de la formation de Gates et du niveau (nouveau) de Bulwell de la 
formation de Scatter. Les couches de Gates, Jes schistes argileux sus-jacents de Hulcross, et Jes gres et 
Jes conglomerats de Boulder Creek, anterieurement places dans la formation de Commotion, sont 
maintenant classes comme de nouvelles formations. 

Les schistes argileux qui s'etendent vers le haut dans l'Albien moyen, zone a Pseudopulchellia 
pattoni, sont attribues a la formation de Hulcross, a la parti e moyenne inferieure de la formation de 
Buckinghorse et au niveau (nouveau) de Wildhorn de la formation de Scatter. Les gres marins faisant 
partie a la base de la formation de Boulder Creek, au niveau de Cadotte et du niveau de Tussock (nouveau) 
qui constitue la partie superieur de la formation de Scatter de la zone a Gastroplites. 

Des schistes argileux marins plus jeunes des formations de Hasler, Bucking horse mo yen et de Le pine 
et se retrouvant dans la zone a Stelckiceras liardense de l'Albien superieur passent progressivement vers le 
haut a des gres epineritiques de Goodrich et de Sikanni qui se sont depos es dans la zone a Neogastroplites 
de l'Albien superieur. 

Les sediments grossiers clastiques de la formation de Dunvegan indiquent le tres grand 
developpement des conditions deltaYques, alluviales, avant le temps des Dunveganoceras (Cenomanien 
superieur). Cette formation, de 600 pieds (1 82 m d'epaisseur environ a la riviere Liard, passe lateralement 
vers le sud-est des conglomerats et des gres charbonneux a des siltstones qui, a leur tour, passent a des 
schistes argileux marins. 

On connalt des gisements importants de charbon dans la formation de Gates au sud de la riviere 
Pine. On trouve des veines de l'ordre de 30 pi eds (I 0 m) d'epaisseur et le charbon semble etre de qualite 
cokefiable. De plus, on a decouvert recemment de grands volumes de gaz nature! dans des conglomerats 
et des gres du Cretace dans Jes plaines du sud de la ri vie re Peace a !'est des Foothills. 



LOWER CRETACEOUS FORT ST. JOHN GROUP 
AND UPPER CRETACEOUS DUNVEGAN 

FORMATION OF THE FOOTHILLS AND PLAINS OF ALBERT A, 
BRITISH COLUMBIA, DISTRICT OF MACKENZIE AND YUKON TERRITORY 

INTRODUCTION 

Cretaceous elastic marine rocks included in the Fort St. 
John Group and Dunvegan Formation are exposed along the 
entire Foothills belt of the Rocky Mountain system within 
northeastern British Columbia (Fig. I). They occur also in 
the subsurface of the Plains and are continuous with beds 
that underlie the Liard Plateau of the Yukon and Northwest 
Territories. These rocks include the deposits of several 
major deltas and the interrelationships of the various facies 
have an important bearing on the exploration for and 
exploitation of petroleum, natural gas, and coal resources. 

This report is a synthesis of a series of regional 
stratigraphic studies undertaken as separate projects between 
195 7 and 1971 that extended along the Foothills from Smoky 
River (Latitude 54°N) to Mackenzie River (Latitude 62°N). 
The Fort St. John Group in the most northerly and southerly 
regions was described previously. As a result, this report 
gives major emphasis to the succession occurring between 
Sikanni Chief River (Latitude 57°N) in the south and Scatter 
River (Latitude 60 °N) in the north. It provides information 
on major facies variations and distribution of continental to 
marine environments along the western margin of an 
extensive marine embayment that existed during latest 
Neocomian to Cenomanian time. 

This discussion reviews the history of nomenclature and 
geological investigations in the region, outlines the variations 
in thickness, the relationships to regional unconformities, 
fossil content, age and correlation. Petrologic studies 
provide criteria for an interpretation of the origin and history 
of the sediments. A summary of a major investigation of the 
clay mineralogy of the shales provides a unique example of 
the application of clay studies to stratigraphic problems. 
Finally, the paleogeography, depositional environments, and 
tectonic influences are discussed. 

This report deals mainly with rocks that were examined 
in outcrop sections 1 but supplementary studies were made of 
mechanical logs, samples, and cores of boreholes in the 
adjacent Plains region. Forty-two sections are described in 
the Appendix but altogether more than eighty sections were 
measured and sampled and many outcrop localities were 
examined. The records of approximately one hundred and 
fifty boreholes were examined also. The locations of outcrop 
sections and wells used in cross - sections are shown in 
Figure 2. 

All measurements of outcrop sections were in feet and 
subsequently converted to metres. As a result, totals 
indicated in the section descriptions are accurate only for 
measurement in feet. Totals in metres may not be accurate. 

Accessibility 

Two major highways provide the main access to the 
region. The eastern and northern parts of the region are 
most easily reached from the Alaska Highway which extends 
1500 miles (2414 km) from Mile 0 at Dawson Creek in the 

1 Outcrop sections are described in Appendix. 

south to Fairbanks, Alaska. The Alaska Highway is paved to 
Mile 82 north of Fort St. John, and, in part, near Fort Nelson, 
and elsewhere is a well maintained gravel road. The John 
Hart Highway, which joins the Alaska Highway at Dawson 
Creek, is paved and crosses the foothills and mountains by 
way of Pine Pass, giving access to the southern part of the 
region. 

In the south, a paved highway branches northward from 
the John Hart Highway at Chetwynd, crosses Peace River at 
Hudson Hope and joins the Alaska Highway north of Fort St. 
John. The road provides access to the type sections of the 
Fort St. John Group that lie between Peace River canyon and 
The Gates on Peace River. 

Several poorly maintained roads and seismic trails 
extend westward from the Alaska Highway between Fort St. 
John and Fort Nelson. Of these, the roads in the vicinity of 
Graham and Halfway Rivers are passable by light trucks in 
dry weather. The type sections along Sikanni Chief and 
Buckinghorse Rivers may be reached on foot from the 
highway although travel along the river bank is difficult. 

Most of the localities in the Foothills and north of the 
highway between Fort Nelson and Muncho Lake were reached 
by means of helicopter transport. Base camps were located 
at Pink Mountain, Trutch, Redfern and Tuchodi Lakes, 
Mile 375 and Muncho Lake on the Alaska Highway, and in 
earlier work, at Fort Liard. 

Liard River between Toad and Fort Nelson Rivers is 
navigable by river-boat. High water at flood stage interferes 
with boat travel and also prevents helicopter landings along 
the shore. 

Dawson Creek, Fort St. John, and Fort Nelson are 
scheduled stops for regular commercial air lines and charter 
services of small fixed wing planes and helicopters are 
available at each airport. A line of the Pacific Great Eastern 
Railway connects Prince George, Fort St. John and Fort 
Nelson. A branch line joins the Northern Alberta Railway at 
Dawson Creek. 

Regional setting 

The Fort St. John Group and Dunvegan Formation are 
widely distributed in northeastern British Columbia, 
extending eastward from the Foothills across the Plains 
(Fig. 2). The group was examined in the foothills, mountains, 
and immediately adjacent plains between Smoky and 
Mackenzie Rivers, at Latitudes 54 °N and 62 °N respectively. 
The region of the current report extends from Peace River to 
Liard Plateau, more than 350 miles (563 km), and varies in 
width from JO to JOO miles {16-160 km). The total area 
examined covers more than 30,000 square miles. 

The sediments of the Fort St. John Group were 
deposited originally in a vast embayment that extended from 
the Arctic region across the present northern Plains region 
into the central part of the continent to join eventually with 
a southern embayment extending from the Gulf of Mexico. 



FIGURE 1. Index map showing location of main geographic features and physiographic 
divisions, northeastern British Columbia. 



The area of study lies near the western margin of the 
embayment. The western limit of Cretaceous exposures is 
sharply defined by major faults of the Rocky Mountain 
System (Fig. 1), and the westernmost margin of the basin is 
not preserved. The eastern margin of Cretaceous exposures, 
flanking the Precambrian Shield but some distance removed 
from it, is erosional. 

The region includes part of the Interior Plains, the 
Foothills of the Canadian Cordillera, and Liard Plateau 
(Bostock, 1946, 1970; Holland, 1964). The Plains are 
underlain by nearly flat-lying shales of Early Cretaceous age. 
The Foothills belt, as much as 50 miles (80 km) wide, is 
underlain by gently folded Cretaceous rocks in the east and 
by faulted and folded older Mesozoic and Paleozoic 
formations in the west. The Liard Plateau comprises several 
linear ridges, with Paleozoic rocks in their core, which are 
flanked by broad areas underlain by Cretaceous sediments. 

The Plains region is relatively flat to gently undulating 
and drains northeastward. Much of the country is low-lying, 
covered by muskeg and small lakes or by dense forest. The 
Peace River east of the Foothills is incised to about 
1600 feet (488 m) above sea level whereas the Fort Nelson 
River in the north is only about 1000 feet (304 m) above sea 
level. Prominent west-facing cuestas, including Halfway, 
Sikanni, Trutch, Muskwa, Dunedin, and Liard escarpments and 
Tsoo Tablelands mark the western boundary of the Plains. 
The elevations of these scarps approach 4000 feet (1219 m) 
but decrease eastward to about 3000 feet (914 m) or less. 
The country east of the escarpments has a plateau-like 
appearance, is essentially free of glacial deposits, and 
generally is heavily forested. The scarps have developed on 
the resistant Sikanni sandstone with the recessive slopes and 
low-lying region to the west being formed by Buckinghorse 
and equivalent shales. Well-developed mesas on the plateau 
areas to the east have formed as a result of erosion of the 
capping Dunvegan conglomerate and underlying Sully shales. 
The Trutch escarpment, occurring in the Fort Nelson map­
area, merges with the Fort Nelson Lowland southwest of Klua 
Creek. Many of the streams head east of the escarpment but 
several large rivers, including the Sikanni Chief, 
Buckinghorse, Prophet, and Muskwa, have been incised and 
cut across the main escarpments. Major streams lie at the 
base of and parallel to the escarpment; the Halfway River 
drains southeastward into Peace River whereas the Prophet, 
Muskwa and Dunedin are part of the Liard drainage, which in 
turn is part of the Mackenzie River drainage system that 
flows northward into the Arctic Ocean. Much of the region is 
forested except for some farming land south of Fort St. John. 
Bedrock is exposed intermittently in the valleys of Prophet, 
Muskwa, and Fort Nelson Rivers but more continuous 
exposures occur in the escarpments and as rimrock of the 
cuestas and mesas. 

The topography of the Foothills mainly reflects the 
structure of the underlying bedrock. The eastern part 
consists of low, rolling hills and low-lying swampy terrain 
underlain chiefly by Cretaceous shales. Exposures are 
generally confined to the eastward flowing streams that cross 
the structural grain. Farther west, many anticlinal hills are 
stripped surfaces of pre-Fort St. John rocks and softer 
Cretaceous shales tend to be preserved only in the synclinal 
valleys. The western Foothills have a relief of 3000 feet 
(914 m) and include Triassic, Jurassic, and Cretaceous strata. 
The eastern Foothills are more subdued with the exception of 
Pink Mountain. 

The Liard Plateau, the southern part of the Mackenzie 
Mountains area, extends into British Columbia from the 
Yukon and is bordered on the west by Liard Plain and on the 
east by the Plains. Its southern border is Liard River. It is a 
region of broad hills and wide valleys; the hills are as much as 

4500 feet (1372 m) above sea level and the valley floors are 
as low as 1500 feet (457 m) above sea level. The eastern 
border of the plateau is formed by north trending ranges, 
including Liard, Kotaneelee and La Biche Ranges that have 
an en echelon arrangement. These ranges have elevations of 
5000 to 6000 feet (1524-1829 m). Paleozoic rocks exposed in 
the cores of the higher ranges are flanked by Triassic and 
Cretaceous shales and sandstones which are exposed in the 
river valleys. The higher hills and mountains are well above 
tree-line but much of the intervening region is heavily 
wooded. Exposures of bedrock are good along the canyons of 
Beaver, Crow, La Biche and Kotaneelee Rivers but are 
sporadic elsewhere. 

Continental ice-sheets covered the eastern Plains area 
during Pleistocene time but had little effect on the 
underlying bedrock. Glacial deposits are thin or entirely 
absent in the higher plateau areas but are thick on the 
adjacent lowlands and in the major valleys. 

Field work and acknowledgments 

Cretaceous rocks in the vicinity of Mackenzie and Liard 
Rivers were examined during the field season of 1957 as part 
of Operation Mackenzie, under the general direction of 
R.J. W. Douglas. From 1958 to 1 960, Lower Cretaceous rocks 
were studied in the region south of Peace River. 
Subsequently, detailed reports based on those studies were 
published (Stott, l 960a, l 960b, l 968a), outlining the Fort St. 
John Group at the southern and northern limits of this study. 

Studies north of Peace River began in 1961 and 
continued in 1962 in conjuction with studies by B.R. Pelletier 
of Triassic stratigraphy in Halfway River (94B) and Trutch 
(94G) map-areas. Field investigations of the Cretaceous 
succession in the vicinity of Muskwa and Tetsa Rivers were 
initiated in 1964 and extended during 1965 into the region of 
Scatter and Liard Rivers. During those last two years, the 
study was integrated with Operation Liard, a regional 
mapping project directed by G.C. Taylor in the mountains, 
foothills and adjacent Plains between latitudes 57°N and 
60°N and longitudes 122°W and 126°W. Sections near Peace 
River were revisited and new localities were examined for 
short periods during field seasons from 1968 to 1971, 
providing additional data for establishing relationships 
between the type region and more northerly areas. 

Triassic fauna were identified and dated by E.T. Tozer; 
Jurassic macrofauna by Hans Frebold; Cretaceous microfauna 
by J.H. Wall; Cretaceous microflora by D.G. McGregor; 
Cretaceous megafauna by J.A. Jeletzky; and Cretaceous 
megaflora by W.A. Bell and D.C. McGregor. 

Helicopter transportation was used for most of the 
studies except for a brief time in 1961 when packhorses were 
used. The writer gratefully acknowledges the services 
provided by Okanagan Helicopters, Foothills Aviation 
Limited, Bullock Wings and Rotors Limited, and Alpine 
Helicopters Limited. Pilots included R. Burton, F. Nobels, 
J. Davies, H. Tetz, G. Causs, D. Roadhouse, and 
C. Watanabe, and Engineers, E. Haylock, K. Harding, 
J. Warden, M. Brown, P. Ettinger, and S. Chivers. 

Logistics of the operation in 1962 were the 
responsibility of B.R. Pelletier, and in 1964, 1965, 1968 and 
1969 of G.C. Taylor. 

Assistance in the field was given in 1961 by 
M.L. Larson; in 1962, by A.R. Clark and M.J. Osatenko; in 
1964, by R. Armstrong, M. Wooding, D. Hetherington, and 
D. McDougall; in 1965, by D. Herron; in 1968, by J. Irish, 
E. Thorsteinsson, D. Dutton, R. Peterson; in 1969, by J. Irish, 
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P. Lord, J. Craig; in 1970, by J. Irish, D. Jamieson, P. Latour; 
and in 1971, by J. Ross. The writer is indebted to W. Boring, 
R. Cameron, O. Gauthier, A. Lamont, D. McDougall, 
R.L. Ross, I. Severson, S. McWhinnie, M. Lawrence and 
D. Turner, all of whom assisted in camp operations. 

The writer is indebted to the following persons 1 and 
companies for release of information concerning coal 
occurrences; G.R. Wallis, Clifford McElroy and Associates 
Pty., Limited, and Brameda Resources Limited; 
A.A. Johnson, Denison Mines Limited; M.S. Cholach, 
Consolidation Coal Company of Canada; D.L. McKelvie, 
Mcintyre Porcupine Mines Limited; D. Fullerton, Utah Mines 
Limited; C. Carew McFall; and P. Dyson. 

The writer is grateful for the laboratory assistance 
provided by J.C. Beauvilain and Miss D. Moncrieff. 
R.I. Thompson and G.K. Williams who have investigated the 
Cretaceous succession in parts of this and adjoining areas, 
were particularly helpful in reviewing the regional 
relationships and providing constructive criticism. The 
writer also thanks J.A. Jeletzky and the critical readers, 
C.R. Stelck and J.H. Wall, for their many suggestions and 
comments. 

HISTORICAL REVIEW 

The first geological investigation of rocks now assigned 
to the Fort St. John Group was made during the exploration 
in l 875 of the Peace River region by A.R.C. Selwyn (1877) 
who was accompanied by John Macoun and Arthur Webster. 
Selwyn descended Peace River and arrived at Fort St. John 
(Plate l). While there, he "examined the cliffs about a mile 
below the post and found numerous fossils: inoceramus, large 
ammonites and other Cretaceous forms". After a side trip up 
the Pine River, Selwyn continued to travel downstream on 
Peace River to the mouth of Smoky River. On his return 
journey, while supplies were portaged around Peace River 
canyon, Selwyn examined the shales in the vicinity of Hudson 
Hope, and gave the first comprehensive statement describing 
the occurrence of Cretaceous shales in that region. 

In I 879, G.M. Dawson (1881) of the Geological Survey 
of Canada, accompanied by R.G. McConnell, travelled from 
the Pacific Coast to Edmonton, crossing the Rocky Mountains 
by way of Pine Pass. They continued eastward to Fort 
Dunvegan (Plate 35) on Peace River and spent some time 
examining the country south to Wapiti and Smoky Rivers, and 
also north beyond Peace River. Although Dawson provided 
little new information to supplement that contained in 
Selwyn's report, he did establish a stratigraphic succession 
for the region and applied names to the various subdivisions, 
all of which are still being used (Fig. 4). 

The northern part of the region was explored 
geologically first by R.G. McConnell (1890) who entered it in 
1887 via Stikine and Dease Rivers and descended Liard River 
to its junction with Mackenzie River. McConnell recognized 
the Cretaceous succession and briefly described its lithology 
and outlined its distribution. The Liard River had been used 
by the Hudson Bay Company as a trading route to the Yukon 
and a series of posts had been built between Fort Simpson on 
Mackenzie River and Fort Selkirk at the junction of Lewes 
and Pelly Rivers. McConnell (I 890) reported that most posts 
had been abandoned before he entered the country. The 
route had been used also by prospectors and, according to 
McConnell, the discoverers of the Cassiar goldfield, 

McCullough and Thibert, followed the Liard River from Fort 
Simpson to the mouth of Dease River in 1871-1872. 
According to McConnell (1890, p. 52 D): 

In 1872-73 a party of miners crossed from 
Peace River to the Liard ..• They descended 
Peace River to Halfway River ... and ascended 
the latter ... for a hundred miles. They then 
made a portage of twenty-five miles, and reached 
the Nelson 2 

••• (They) described the river as 
following for a long distance above Fort Nelson, 
between lofty banks of sandstone and shale. 

Wm. Ogilvie (1893) provided the first description of the 
country between Fort Nelson and Fort St. John. In 1891, 
after making a micrometer survey for the Department of the 
Interior in the vicinity of Slave and Mackenzie Rivers, 
Ogilvie travelled southward from Fort Providence on 
Mackenzie River to Fort St. John on Peace River. He canoed 
up the Liard and Fort Nelson Rivers to the settlement of Fort 
Nelson. From there he continued southward via the Fort 
Nelson and Sikanni Chief Rivers. Although the usual Indian 
portage to Peace River started near the lower falls on 
Sikanni Chief River and continued by way of Lily Lake, Elbow 
Creek, and Halfway River, Ogilvie left the valley of Sikanni 
Chief River before reaching the falls. He travelled on foot 
through country that now lies east of the Alaska Highway, 
crossed the headwaters of Beatton River ("Pine River of the 
North") and apparently followed the valley of Aitken Creek 
to Blueberry River, continued southward along Stoddart 
Creek to Charlie Lake, and finally arrived at the post of 
St. John on Peace River. 

In 1917, F.H. McLearn, of the Geological Survey of 
Canada, examined rocks along Peace River from above the 
canyon down to Vermilion, and reported (I 918) on the 
discovery of oil below the town of Peace River. In 1922, he 
made detailed measurements of the coal succession in the 
main Peace River Canyon and its tributary canyons, and 
named and described several Cretaceous formations (1923 ). 

Camsell and Malcolm (192 l) described the Mackenzie 
River basin, summarizing previous geological reports. Their 
comments on the Peace and Liard Rivers drainage areas were 
largely based on work by Dawson, McConnell, Ogilvie, and 
McLearn. Their map showed Cretaceous beds along Sikanni 
Chief and Fort Nelson Rivers and Triassic and Cretaceous 
rocks extending up Liard River almost to Smith River. 

For many years, the region between Peace and Liard 
Rivers remained relatively inaccessible and poorly known 
geologically. In 1922, G.S. Hume and M.Y. Williams travelled 
by packtrain from Fort St. John to Sikanni Chief River and 
then canoed down the Fort Nelson and Liard Rivers to Fort 
Simpson on the Mackenzie River. Williams (I 923) described 
the geology between Fort St. John and the junction of Fort 
Nelson and Liard Rivers. Hume (1923) briefly mentioned 
Cretaceous outcrops in the region downstream from the 
junction. 

Much of the later investigation of Cretaceous 
stratigraphy in this region dates from the time of the Second 
World War when additional petroleum reserves were required 
and the country became more accessible with the building of 
the Alaska Highway. A preliminary road between Fort St. 
John and Fort Nelson, started as part of the Northwest 
Staging Route in 1939, was completed as the Alaska Highway 
between I 94 2 and 1944 by the American Corps of Engineers. 

1 The persons listed were employed by the company indicated at the time the information was provided. 

2 Presumably the Sikanni Chief River which is one of the major tributaries of Fort Nelson River. 
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Geological surveys of the adjoining regions began in 1943. 
C.O. Hage (1944), working in the region between Fort St. 
John and Fort Nelson, extended his investigations into the 
Foothills as far west as Pink Mountain. The country 
bordering the highway between Fort Nelson and Watson Lake 
was mapped by M.Y. Williams (1944). E.D. Kindle (1944) 
descended Fort Nelson River by canoe from Fort Nelson and 
then travelled upstream on Liard River for 85 miles 
(136.8 km) to Hell Gate and also made a 40 mile (64.4 km) 
traverse along Beaver River. He outlined a new Cretaceous 
succession, defined several new formations and mapped their 
distribution (Fig. 4). In the following year, 1944, C.O. Hage 
(1945) extended the general investigations farther north, 
travelling down the Liard River from Fort Nelson to South 
Nahanni and examining many of the tributaries and much of 
the adjacent region. F.H. McLearn, who had been involved 
from 1917 in Cretaceous studies along Peace River, had by 
this time started his Triassic studies and visited localities in 
the vicinity of Sikanni Chief and Tetsa Rivers. 

The results of all these early investigations were 
compiled in a comprehensive report by McLearn and Kindle 
(1950). McLearn, who was responsible for the chapters on 
stratigraphy, structure, and historical geology, provided a 
remarkable synthesis and interpretation of Cretaceous rocks 
that is essentially still valid. 

J.B. Webb (1951, 1954, 1964) summarized the geological 
history of the Canadian Plains, very briefly outlining the 
distribution and facies of the Lower Cretaceous series. 

W.R.S. Henderson (1954) described in some detail 
Cretaceous beds in the vicinity of Tetsa and Sikanni Chief 
Rivers. 

In 1957, as a result of a reconnaissance mapping 
project, Operation Mackenzie under the direction of 
R.J. W. Douglas, a large area within the District of Mackenzie 
and Yukon was investigated. The writer participated in both 
mapping and detailed studies of Cretaceous stratigraphy, and 
some of the results are incorporated in this report. Maps 
pertaining to these Cretaceous studies include Great Slave 
and Trout River map-areas (Douglas, 1959, 1974), Fort Liard 
and La Biche map-area, (Douglas and Norris, 1959; Douglas, 
l 976a, b). 

The geological mapping of the region north of Peace 
River is being completed only now. Charlie Lake map-area 
was mapped by E.J.W. Irish (1958) during the field seasons of 
1956 and 1957, and Halfway River map-area, also by Irish 
(1970), from 1959 to 1962. B.R. Pelletier and D.F. Stott 
(1963), involved in detailed stratigraphic studies of Triassic 
and Cretaceous rocks respectively, published a preliminary 
map of Trutch map-area (see also Taylor, 1979). In 1963, 
G.C. Taylor initiated a major mapping project, Operation 
Liard, to complete the mapping of the mountains and 
Foothills of northeastern British Columbia. Maps published 
to date include Maxhamish Lake (Taylor and Stott, 1973), and 
Toad river (94N) (Taylor and Stott, 1980). In 1974, 
R.I. Thompson completed three map-sheets· along the British 
Columbia-Alberta border. These, designated Beatton River, 
Fontas River and Petitot River, were published in 1977. 

Paleontological studies of Early Cretaceous fossils were 
made in conjunction with most field investigations. 
Whiteaves (1885, 1893) reported on fossil collections made by 
Selwyn, Dawson, and McConnell. Many reports on the 
distribution, composition and zonation of Cretaceous fauna 
were given by McLearn (l 9 l 9a, 1921, 1931, 1933, l 944a, 
J 944c, 1945). Other discussions of macrofauna include those 
of Warren and Stelck (l 958b) and Reeside and Cobban (1960). 

Stelck et al. (1956) and Caldwell et al. (1978) summarized 
the microfossil and megafossil zonation. More recently, 
J.A. Jeletzky (1964, 1968, 197 la, b, 1980) has presented a 
series of reports, many of which are pertinent to the 
distribution, composition, and zonation of the Fort St. John 
fossils. 

Subsurface studies of Lower Cretaceous rocks in 
northeastern British Columbia have provided a general 
framework for the succession. One of the earliest reports 
was by Allan and Stelck (1940). The report of the Alberta 
Study Group (1954), chaired by L Workman, is the basis for 
subsurface Cretaceous stratigraphy south of Peace River. A 
preliminary report on Lower Cretaceous rocks in northern 
Alberta was given by Badgley (1952). R.A. Rudkin (1964) 
summarized the stratigraphy of Lower Cretaceous rocks in 
western Canada, presenting a synthesis of the current 
knowledge of the succession in northwestern British 
Columbia. LL Price (1963) presented a structural contour 
map of the Fish Scale marker horizon in Lower Cretaceous 
rocks of northeastern British Columbia and adjoining Alberta 
and Northwest Territories. 

A more current report by G.K. Williams (1978) on 
Cretaceous rocks in the southern District of Mackenzie 
outlines facies distribution and correlations, and provides 
information on pre-Cretaceous geography and thickness of 
various units. 

STRATIGRAPHY 

Fort St. John Group 

The Fort St. John Group was originally named by 
G.M. Dawson (1881) for the trading post on Peace River 
(Plate I). In it, he included those marine shales occurring 
downstream from Hudson Hope on Peace River and lying 
between the Dunvegan Formation and the sandstone now 
included in the Gates Formation (Plate 2). Dawson was not 
aware that older marine shales occurred farther west, as he 
had not travelled as far upstream as Hudson Hope. The 
Cretaceous rocks along Peace River were originally described 
by Selwyn (1877, p. 72); 

• • • They consist of dark earthy shales, in 
parts characterized by numerous bands and 
septarian nodules of clay ironstone, many of 
which enclose large ammonites, and they are also 
associated with sandy calcareous layers holding 
other Cretaceous fossils, among which, a species 
of inoceramus is tolerably abundant, while in the 
dark argillaceous shales the scales of fishes are 
frequently observed. Descending Peace River, 
these dark shales are first seen at about six miles 
below Hudson's Hope. They are nearly or quite 
horizontal, and are exposed at intervals between 
this point and Fort St. John, in cliffs which rise 
almost perpendicularly from the water to heights 
of fifty or a hundred feet. Near where they are 
first seen, the hills at a little distance 
back . •• rise to 500 or 600 feet, and towards 
their summit present cliffs in which some thick 
beds of brown fine-grained sandstone crop out . .• 

McConnell (1893, pp. 49D, 53D) who accompanied 
Dawson, continued exploration downstream on Peace River 
and placed the lower limit of the Fort St. John shales at the 
Peace River Sandstones, now known to be stratigraphically 
higher than the Gates. 
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McLearn (1918), in 1917, extended his studies westward 
beyond the canyon on Peace River and examined the 
Cretaceous succession. He assigned the sandstones at the 
Canyon to the "Bull Head Mountain formation", thereby 
correcting an error of Dawson who, never having seen them, 
considered from Selwyn's description that they were part of 
the much younger Dunvegan Formation. In addition, McLearn 
revised the definition of the Fort St. John Formation, stating 
(1918, p. l 7C): 

• • • The St. John Formation, as here 
interpreted, embraces all the strata lying between 
the Bull Head Mountain below and Dunvegan 
sandstones above. It consists of two thick shale 
members separated by a thin sandstone 
member ... 

The sandstone, downstream from Hudson Hope, was 
designated by McLearn (1923) as the Gates Formation and the 
underlying shale, as the Moosebar Formation (Fig. 4-). 
McLearn apparently was reverting to Dawson's original 
definition of the Fort St. John Shale, as he made passing 
reference (op. cit., p. 6B) to those shales overlying the Gates 
sandstone. McLearn was more specific in 1932 when he 
indicated that the Fort St. John Formation occurred above 
the Gates. Spieker (1921) and Williams and Bocock (1932), 
through errors in correlation, unintentionally restricted the 
name to much the same interval, approximately the same as 
that used by McConnell (1893). 

Wickenden and Shaw (194-3, p. 3) in their investigation 
of Cretaceous rocks of Pine valley, recognized five 
formations between the Bullhead and Dunvegan sandstones 
(Fig. 4-) and stated: 

.. . Rather than attempt to correlate any or 
all of these with the St. John Formation as 
previously defined, it seems advisable to redefine 
the term as a group name to include all those 
predominantly marine strata. Such a usage would 
equate the group with the St. John Formation as 
defined (by Mc Learn, 1918) in 1917 ••. 

McLearn (1918) shortened the name to St. John but 
Wickenden and Shaw reverted to the older Fort St. John 
which has been used since. 

Other geologists working elsewhere in northeastern 
British Columbia and District of Mackenzie at about the 
same time applied the name Fort St. John to marine shales of 
Lower Cretaceous age (i.e. Williams, 194-4-; Kindle, 194-4-; 
Hage, 194-4-, 194-5). However, several major facies changes 
occur within the region and the subdivision of the group 
varied from one area to another (Fig. 4-). McLearn and Kindle 
(1950, p. 73), in their synthesis of Cretaceous stratigraphy, 
retained the name, but stated: "It is not possible to use one, 
uniform classification of the strata for all of northeastern 
British Columbia". The name was extended into the 
subsurface by Badgley (1952) and the Alberta Study Group 
(1954-) and the assignment of the thick marine Lower 
Cretaceous succession to the Fort St. John Group has been 
accepted by subsequent authors (i.e. Stelck et al., 1956; 
Stott, l 960a, l 960b, l 968a; Rudkin, 1964-). 

The Fort St. John Group has been subdivided in several 
formational sequences (Figs. 5, 6) not only because of the 
facies variation but also as a consequence of work being 
carried on in local areas at different times by different 
geologists. As each sequence is useful locally, only minor 
modifications are made to existing terminology. The first 
part of this discussion deals with each local region, outlining 
the definition, distribution, thickness, lithology, fossil 
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content of the group, a synthesis of age relationships and 
correlation (Fig. 5). The last part of the report provides an 
interpretation of depositional history and paleogeography. 

The Fort St. John Group ranges from approximately 
2300 feet (701 m) at Deadhorse Meadows in the extreme 
south to a maximum of 6500 feet (1981 m) in the vicinity of 
Scatter River. Few complete surface sections are known; the 
section at Dokie Ridge, more than 5000 feet (1524- m) thick, 
was designated as a standard in the Peace River region • 

The correlation of the surface section on Dokie Ridge 
(sec. 60.5, Stott, l 968a) with the subsurface section in Sun 
et al. Chetwynd 14--20-77-23 well is shown in Figure 7. All 
the typical formations can be readily recognized. The 
detailed relationship with other wells between Dokie Ridge 
and the Imperial Spirit River No. 1 well was shown by Stott 
(l 968a, Fig. 5) and schematically in Figure 8. These figures 
illustrate not only the marked increase in thickness of the 
Fort St. John Group in the Foothills but also several 
pronounced facies changes. The strong development of 
nonmarine sediments in the Falher Member of the Spirit 
River Formation in the eastern region indicates the 
development of a south to southwesterly derived deltaic lobe. 
The thick Goodrich sandstone grades laterally eastward into 
shales assigned to the Shaftesbury Formation. 

Two other columnar cross-sections (Figs. 1 O, 11) 
illustrate the relationship of the Fort St. John Group of the 
Pine-Peace region with other sections along lines trending 
northwestward along the Foothills and westernmost Plains. 
Columnar sections, based on outcrop measurements have 
been drawn with the datum at the top of the Boulder Creek 
and Scatter Formations. Although some minor diachronism 
may be associated with that datum, the sequence of 
Gastroplites in the various sections indicates the datum does 
approximate a time line. Along that line of section, the 
thickness between the base of the Fort St. John Group and 
the datum remains relatively uniform between Peace River 
and Scatter River despite major facies changes from marine 
shale to sandstone. The Boulder Creek and Gates sandstones 
disappear northward beyond Peace River and the Scatter 
sandstones appear near Scatter River. In contrast, the 
interval from the datum to the top of the Fort St. John 
Group shows a marked decrease southeastward from Peace 
River to Deadhorse Meadows and a marked increase 
northward into the region of Scatter River. The Goodrich 
and Sikanni sandstones form an extensive sand sequence, 
broken only by erosion in the vicinity of Peace River. 

Similar relationships are observed in subsurface 
(Fig. 10) although the line of section is drawn farther 
basinward and the main sandstone units are less well 
developed. The total thickness of the interval between the 
base of the Fort St. John Group and the datum remains about 
the same at Sun et al. Chetwynd 14--20-77-23 well and JOE 
Dunedin d-75-E/94--N-8, but decreases in the intervening 
wells. Much of that decrease can be attributed to less 
deposition in the region of the more easterly wells. Within 
that interval, the Boulder Creek and Gates Formations can be 
traced only slightly north of Peace River and the Scatter 
Formation is well defined only in the Dunedin well. A 
general increase in thickness of the interval between the 
datum and the top of the Fort St. John Group is noted from 
south to north. Sandstone equivalent to the Goodrich and 
Sikanni Formations is not developed in the Monsanto Dome 
Bear Flat 6-30-84--20 well, located to the east of the last 
vestiges of the Goodrich outcrops. The Sikanni sandstone is 
continuous northward from about latitude 57° (see Fig. 3) 
although it begins to grade laterally into shale in the Dunedin 
well. 



PLATE 2 

Type region of the Fort St. John Group. Aerial view of Peace River looking eastward from the 
junction of Halfway River, with Moberly and Pine Rivers joining the Peace at right in the 
distance. Most of the area is underlain by the Shaftesbury Formation of the Fort St. John 
Group, with the overlying Dunvegan Formation occurring beyond Pine River. 
B.C. Photo 1951:45. 
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Pine and Peace Rivers regions 

The Fort St. John Group in the region south of Peace 
River was outlined previously (Stott, l 968a) but its 
occurrence between Pine and Peace Rivers is summarized 
here to facilitate the comparison of equivalent successions 
north of there with that found in the type region as originally 
defined by Dawson (1881). Some major revisions of 
formations are made and new data are included (Figs. 4, 5). 

The distribution of the group in the vicinity of Pine and 
Peace Rivers was shown originally by Wickenden and Shaw 
(1943) and Beach and Spivak (1944), and more recently by 
maps of the Pine Pass map-area (Muller, 1961), the Charlie 
Lake map-area (Irish, 1958), Dawson Creek map-area (Stott, 
196la), and Halfway River map-area (Irish, 1970), and in a 
composite map by Stott (1969; see also Fig. 3). 

The Fort St. John Group comprises a succession of 
dominantly marine rocks lying between the Bullhead Group 
(Stott, 1973) and the Dunvegan Formation. It is divided, from 
the base upward, into Moosebar, Gates, Hulcross, Boulder 
Creek, Hasler, Goodrich and Cruiser Formations. In the 
Peace River Plains, shales equivalent to the last three 
formations are included in the Shaftesbury Formation 
(Plate 2; Fig. 5). Previously (Stott, l 968a), the Gates, 
Hulcross, and Boulder Creek (Plate 3) were treated as 
members of the Commotion Formation, but herein are given 
the status of formations. 
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A maximum thickness of 4812 feet (1466 m) was 
mea sured on Dokie Ridge (Stott, l 968a, sec. 60- 5). The 
group is 4670 feet (1423 m) thick in the Sun et al. Chetwynd 
14-20-77- 23 well (lsd. 14, sec. 20, tp. 77, rge. 23, W6; Fig. 7). 
The thickness decreases southward along the Foothills, being 
in the order of 2300 feet (701 m) near Kakwa River (Stott, 
l 968a, sec. 58-9), and also eastward into the Plains, being 
about the same in Imperial Spirit River No. 1 well (lsd. 12, 
sec . 20, tp. 78, rge. 6, W6; Fig. 8). In the Imperial Spirit 
River No. 1 well, the Bluesky Formation is present and is 
included in the Fort St. John Group. That formation is 
equivalent to upper beds of the Gething Formation in the 
Foothills, so the succession in the well equivalent to the Fort 
St. John Group of the Foothills is about 2200 feet (670 m). 

The Fort St. John Group lies on strata of the Gething 
Formation of the Bullhead Group throughout the Pine and 
Peace River region. The distinct and abrupt change from 
carbonaceous sediments to marine mudstone is suggestive of 
disconformable relationships. According to Chamney (in 
Stott, 1973), the basal Fort St. John shales that overlie the 
Gething Formation in the Prophet River region to the north 
are older than the Moosebar shales that overlie Gething 
strata at Peace River and in the area to the south. 
Chamney's studies were not sufficiently detailed to 
determine if the relationship was one of intertonguing, that 
is, whether or not shoreline sands of the early phase of the 
initial Fort St. John transgression developed in the south. It 
is possible that no equivalents of the basal shales on Prophet 
River exist at Peace River, and the Gething contact may 
represent a hiatus of short duration. 



TABLE I 

TABLE OF FORM A TIO NS 

Pine River Region 

Series Group Formation thickness Description 

Dunvegan Fine-to coarse-grained sandstone; 
Upper 350-1200' conglomerate; carbonaceous shale 
Cretaceous (107-300 m) and coal. 

Cruiser Dark grey marine shale with sideritic 
350-800' concretions; some sandstone 
(107-244 m) 

Goodrich Fine-grained, crossbedded sandstone; 
50-1350' shale and mudstone. 
(15-411 m) 

Hasle r Silty, dark grey marine shale with 
500?-1500' sideritic concretions; siltstone in 

Fort St. John (152-459 m) lower part. 
2000-5000' 
(610-1529 m) Boulder Creek Fine-grained, well sorted sandstone; 

240-560' massive conglomerate; nonmarine 
(73-171 m) sandstone and mudstone. 

Hulcross Dark grey marine shale with sideritic 
0-450' concretions. 
(0-131 m) 

Gates Fine-grained, marine and nonmarine 
Lower 220-900' sandstones; conglomerate; coal; 
Cretaceous (67-274 m) shale and mudstone. 

Moose bar Dark grey marine shale with sideritic 
100-1000' concretions; glauconitic sandstone 
(30-304 m) and pebbles at base. 

Gething Fine-to coarse- grained, "brown, 
75-1800' calcareous, carbonaceous sandstone; 
(22-549 m) coal, carbonaceous shale and 

Bullhead conglomerate. 
300-2500' 
(91-762 m) Cadomin Massive conglomerate containing 

45-700' chert and quartzite pebbles. 
(14-213 m) 

Regional erosional unconformity; bevels rock of 
succeedingly older age northward and eastward. 

Bickford Sandstone, fine-grained and silty 
0-1400?' shale; carbonaceous in part. 
(0-427? m) 

Mona ch Sandstone, fine-grained, argillaceous; 
0-1000' massive, fine - to coarse-grained 
(0-304 m) quartzose sandstone. 

Minnes 
0-6500' 
(0-1840 m) Beattie Peaks Interbedded fine - grained sandstone 

0-1300' and silty shales. 
(0-396 m) 

Monteith Sandstone, fine-grained; white, 
0-2000' quartzose fine- to coarse-grained 
(0-610 m) sandstone. 

Jurassic Fernie Calcareous and phosphatic shales; 
0-1900' rusty weathering shales; glauconitic 
(0-579 m) siltstone; sideritic shales, thinly 

interbedded sandstone, shale, and 
siltstone. 
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Moosebar Formation 

Definition. The Moosebar Formation, defined by McLearn 
(1923), consists of marine shale and siltstone. The type 
locality is located at the southeastern end of Peace River 
canyon where the shale lies on the Gething Formation and is 
overlain by Gates sandstone (McLearn, 1923; see also Stott, 
J 968a, p. 47 for detailed description). 

Distribution. The Moosebar extends southward from Peace 
River and can be readily recognized in the vicinity of Grande 
Cache on Smoky River, although it has not been mapped 
there. Owing to major facies changes, the overlying 
sandstones are not recognized north of Peace River and shale 
equivalent to the Moosebar is included in the Buckinghorse 
Formation. Equivalent shale beds in the subsurface are 
assigned to the Wilrich Member of the Spirit River Formation 
(Alberta Study Group, 1954). 

Thickness. The Moosebar Formation is about 950 feet 
(289 m) thick at its type section, (Stott, l 968a), and probably 
is thicker farther west at Dokie Ridge but its base is not 
exposed there. The Moosebar thins southward grading 
laterally into sandstone and carbonaceous sediments that are 
included in the Gates Formation. It is only 675 feet (205 m) 
thick at Bullhead Mountain (Stott, I 968a, sec. 60-l 0) and 
140 feet (43 m) at Mount Torrens (Stott, 1968a, sec. 61-14). 

Lithology. The basal shale is dark grey, rubbly to blocky and 
commonly contains reddish brown-weathering sideritic 
concretions. A thin bed of pebbles commonly marks the 
contact with the Gething Formation. The silt content 
increases in the upper beds, and silty mudstones and thin 
platy siltstone occur toward the top of the formation. 

The mineralogy of the Moosebar shale, as reported by 
Foscolos and Stott (1975, p. 7) is as follows: 29.3 per cent 
quartz, 0.52 per cent K feldspar, 2.84 per cent Na feldspar, 
with dolomite, siderite, pyrite, illite and chlorite, and 
amorphous silica. No kaolinite is present. The illite and 2: I 
expandable clays in the mixed layers are combined at a ratio 
of 80:20. Discrete illite is composed of 30 per cent 2M illite 
polymorphs. 

Contact relationships. The Moosebar shale lies abruptly on 
carbonaceous sandstone of the Gething Formation and the 
relationship is probably that of a disconformity. Highly 
glauconitic argillaceous siltstone occurs near the base in 
many places and a thin bed of pebbles marks the contact with 
the Gething Formation. The upper boundary is drawn at the 
base of thick, continuous sandstone assigned to the Gates 
Formation. 

Fossil content and age. Arcthoplites irenensis (McLearn), 
obtained from upper Moosebar shales south of Peace River 
(GSC Loe. 42284) and Arcthoplites cf. indicum Spath or A. 
belli McLearn from Moosebar shale on Peace River (GSC 
Joe. 32341) represent the lower part of the generalized 
Arcthoplites or Beudanticeras affine zone according to 
Jeletzky (pers. comm.) who interpreted them as late Early 
Albian (Fig. 5). Arcthoplites (previously named Lemuroceras) 
irenensis was reported by McLearn and Kindle (1950, p. 76) 
from near the top of the formation in the Peace River 
canyon. 

Pelecypod forms, obtained from talus probably from the 
Gething Formation at Mount Belcourt (GSC No. 36639), are 
comparable with Aucellina aptiensis (d'Orbigny) Pompeckj and 
suggest an Aptian age (Jeletzky, pers. comm.): 
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.. . Aucellina of that particular type are, 
indeed, largely restricted to the Aptian stage, 
although they occur in the late Barremian and 
older rocks in the western interior of Canada • •• 

An early to middle Albian microfaunal assemblage, 
including Marginulinopsis collinsi Mellon and Wall and 
Quadrimorphina albertensis Mellon and Wall were obtained 
from Moosebar shales south of Pine River; from Deadhorse 
Meadows and Mount Torrens (Chamney, 1964, also in Stott, 
I 968a, p. 55, 56); from Belcourt Ridge, (Mellon et al., 1963, 
p. 67), and from Five Cabin Creek Syncline near Quintette 
Mountain (Wall, pers. comm., 1976), and a similar fauna from 
the lower Moosebar shale of the Pine River region (Stelck 
et al., 1956, p. 11). 

Gates Formation 

Definition. Wickenden and Shaw (J 943, p. 5) defined a 
sequence of sandstone, shale, and conglomerate that overlies 
the Moosebar shale in Pine River valley as the Commotion 
Formation. In previous reports and maps, the writer 
accepted the Commotion as a valid formation and described 
two reference sections, one on Bullmoose Mountain and one 
on Dokie Ridge (Stott, l 968a, secs. 60-9, 60-5). Three 
members were recognized within the formation. Alluvial, 
deltaic, and epineritic sediments were included in the lower 
and upper members, Gates and Boulder Creek respectively, 
and the middle marine shale was designated as the Hulcross 
Member. In recent years, intensive exploration for coal 
within the Foothills of west-central Alberta and British 
Columbia has resulted in detailed correlations within these 
members, particularly within the Gates. Coal seams, thick 
sandstones, and other lithologic units have been mapped over 
large areas and the coal companies wish, for identification 
and correlation purposes, to recognize formally these various 
rock units. The Gates, Hulcross, and Boulder Creek beds 
meet all the requirements of formational status, being 
relatively thick (Plate 3), widely distributed and readily 
mapped over great distances (Stott, l 968a). The writer 
therefore proposes to elevate the Gates, Hulcross, and 
Boulder Creek to formational status and to abandon the term 
Commotion. 

The prominent sandstone forming The Gates on Peace 
River east of Hudson Hope was defined as the Gates 
sandstone by McLean (1923, p. 6B) and was treated generally 
as a formation until the recent investigations by the writer 
(Stott, 1961a, 1961b, 1963, 1968a), when it was included as a 
member of the Commotion Formation. The Gates Formation 
at its type locality consists of massive to thick bedded 
fine-grained, well-sorted sandstone that overlies the 
Moosebar Formation. The two reference sections, previously 
designated (Stott, l 968a) at Dokie Ridge and Bullmoose 
Mountain (secs. 60-9, 60-5) are more typical of the sequence 
in the Foothills. 

Contact relationships. At the type locality, the basal contact 
of the Gates sandstone with underlying beds is not exposed. 
Farther west beyond Hudson Hope, and near the Highway 
Bridge, Moosebar shales grade upward through interbedded 
silty shale and thin siltstone into the thick-bedded sandstone. 
Similar relationships occur elsewhere and the boundary is 
drawn at the base of the first thick and relatively continuous 
succession of fine-grained sandstone. That boundary forms 
no persistent datum but is drawn at the base of different 
sandstones from one locality to another. The upper boundary 
is drawn at the distinct change from sandstone or 
carbonaceous siltstone to dark marine shale (Plate 4). That 
contact appears to be one of the most persistent datums 
within the Fort St. John Group. 

Distribution and thickness. The Gates Formation extends 
westward from The Gates to Steamboat Island at the lower 
end of Peace River Canyon. It can be traced southward from 
there to Pine River and as far south as Deadhorse Meadows 
near Kakwa River (Fig. 9). 



About 60 feet (18 m) of beds are exposed at The Gates 
but over 200 feet (61 m) are present at Steamboat Island. 
The formation increases to a maximum of 863 feet (263 m) at 
Mount Belcourt (Stott, I 968a, sec. 58-13). Most of the 
increase is related to the lateral gradation from Moosebar 
shales to carbonaceous and sandy sediments included in the 
Gates. 

Lithology. The Gates Formation at its type locality consists 
of massive- to thin-bedded fine-grained, well-sorted 
sandstone. Southward beyond there, the lithology is more 
varied. The basal part is characterized by fine-grained, 
fairly well-sorted sandstone but the upper part consists of a 
cyclic succession of carbonaceous sandstone, mudstone, 
siltstone, coal, and some conglomerate. 

The fine-grained sandstones are brownish grey, 
weathering brown to slightly rusty. Most are laminated. The 
basal sandstones are generally fairly well-sorted whereas the 
upper sandstones contain much carbonaceous material and 
show festoon crossbedding. On Peace River, west of Hudson 
Hope, large flow rolls are extensively developed in the Gates 
Formation (Plate 5). Shales and mudstones vary from almost 
pure to silty mudstone and their colours range from shades of 
brown to grey arid black. Coal is abundant from Quintette 
Mountain southward and several thick seams occur between 
Mount Belcourt and Smoky River. 

The Gates sandstones consist dominantly of quartz and 
chert. Quartz ranges from less than I 0 to more than 
50 per cent and chert ranges from less than 5 to 65 per cent. 
Rock fragments, 15 per cent, consist of schists, slates, and 
quartzites. Carbonate detritus averages 15 per cent but may 
increase to as much as 50 per cent. Feldspar, not abundant in 
older Cretaceous sandstone, occurs in amounts as high as 
12 per cent in the region between Pine and Peace River. 

PLATE 3 

Gates, Hulcross and Boulder Creek Formations, on anticline 
south of Murray River. Gates sandstone outcrops, in small 
cliff at centre of photo, are overlain by typical recessive 
exposures of Hulcross shale. The upper cliffs are formed by 
sandstone and massive conglomerate of the Boulder Creek. 
D.F.S. 1-12-70. 

Sandstones of the Gates Formation are fine-grained, 
generally brownish grey and weather light brown to slightly 
rusty. Most are finely laminated and uniformly bedded in the 
Peace River region. Farther south, in the coal-bearing 
sequence, the sandstones are less well-sorted, show festoon 
crossbedding and contain abundant carbonaceous debris. 

Fauna and age. Fauna of the early Albian Arcthoplites 
(previously Lemuroceras) zone occur in the Gates Formation 
at Peace River (McLearn and Kindle, 1950; see also Stott, 
I 968a). Irish collected (GSC Loe. 32342) Arcthoplites 
irenensis McLearn from siltstone in the upper part of the 
Gates west of Hudson Hope. 

A large flora, previously reported by Stott (I 968a) and 
identified by Bell, Hueber, and McGregor as the Lower 
Blairmore-Luscar-Gething "Aptian" flora, occurs also in the 
Gates Member. As early to middle Albian marine fauna 
occur below the Gates Formation and in laterally equivalent 
beds, the flora must range into Middle Albian. 

Hulcross Formation 

Definition. Marine shales occurring above the Gates strata 
were defined as the Hulcross Member by Stott (I 968a, p. 68) 
who designated a type section north of Wolverine River 
(sec.59-11, units93-ll). The Hulcross is now raised to 
formation rank. Only parts of the formation are exposed on 
Hasler Creek where it was first noted by Wickenden and Shaw 
(194 3). 

Contact relationships. The contact between the Gates and 
Hulcross Formations is generally abrupt, with a distinct 
change from sandy Gates sediments to the dark grey to black 
Hulcross shales (Plate 4). Commonly, chert pebbles occur at 
or near the base of the shales. Some evidence of scouring of 
the underlying Gates sandstone is found at the type section. 

PLATE4 

Upper sandstone at the Gates Formation is overlain by basal 
shales of the Hulcross Formation; Maurice Creek on south 
side of Peace River below Hudson Hope, British Columbia. 
D.F.S. 4-2-71. 
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The upper beds are transitional into the overlying 
fine-grained basal sandstone of the Boulder Creek Formation 
(Plate 6). In most sections, a succession of interbedded 
siltstone and shale occurs at the top of the Hulcross 
Formation. The contact is drawn at the base of thick-bedded 
sandstone of the Boulder Creek. 

Distribution and thickness. The Hulcross Formation, well 
developed between Peace and Wapiti Rivers (Plate 3), 
decreases in thickness southward owing to a lateral facies 
change to sandstone and in the westernmost exposures 
between Mount Belcourt and Smoky River is not easily 
recognized (Fig. 9). It is present along the eastern foothills 
ridges north of Belcourt Creek and extends south toward 
Kakwa River. 

The formation is 180 feet (55 m) thick at Wapiti River, 
385 feet (117 m) thick north of Wolverine River, and 315 feet 
(96 m) on Bullmoose Mountain (Stott, l 968a, secs. 59-11, type 
section 60-12 respectively). Owing to a lateral facies change 
of sandstone to shale northward, the formation increases to a 
maximum of 445 feet (136 m) at Dokie Ridge and 437 feet 
(133 m) at Starfish Creek (Stott, 1968a, secs. 60-5, 61-15). 
The formation is well exposed along Peace River between 
Starfish Creek at the lower end of the canyon and the 
highway bridge west of Hudson Hope. It outcrops along the 
upper reaches and also in the canyon of Maurice Creek, south 
of Hudson Hope (Plate 6). Equivalent beds occur in the gully 
above The Gates on the north side of the river. 

E.J.W. Irish 1 , while mapping the Charlie Lake map-area 
in 1955, described the succession occurring above the Gates 
sandstone in a road cut and gulch about 1 mile (1.6 km) east 
of The Gates. Although Irish referred to the shales as part of 
the Hasler Formation, they represent the Hulcross Formation 
of this report. The upper unit, tentatively assigned to the 
"Cadotte Member" by Irish, is part of the Boulder Creek 
Formation . 

PLATE 5 

Large flow rolls, Gates sandstone at Alwyth Holland Park on 
Peace River west of Hudson Hope. D.F.S. 2-3-69. 

1 E.J.W. Irish, Field Note Book 1, 1955. 

Irish's measured section is described as follows; with 
formational assignments by the writer: 

Overl ying beds. Drift 

Boulder C reek For ma ti on 

Shale, s ilty; interbedded with beds of grey, 
medium grained sands~one up to 2 feet 
(0.6 m ) thick and co nt inuous a nd 
dis co ntinuous ironstone concretions 
("Cado tte Member pe rhaps") 

Hul cross Formation 

Shale , s ilty, dark grey wi th ironstone 
conc retiona ry bands about eve r y I 0 to 
15 feet (3.0 - 4 .5 m); some pelecypods 
re mains in sha le 

GSC Loe . 25720, in t a lus a t leve l of 
middle of unit , the ove rl yin g unit being a 
ver ti ca l clif f: (Note: This fauna is 
probab ly derived from the ove rl ying 
sandstone, now included in Boul de r 
Creek - DFS) 

Gastroplites spiekeri (Mc Learn ) and 
va r ie ti es 

Gastroplites ex af f. 
(Whiteaves) 

canadensis 

Gastroplites canadensis McLearn sensu 
Jato 

Gastroplites stantoni Mc Learn 
Gastroplites af f. G. stantoni McLearn 

(o G. flexicostatus Jelet zky , 1964 
non Imlay 1961) 

Arctica? sp. inde t . 
Ostrea sp . indet. 
Pecten c f. irenense 1\-\c l earn 
pelecypod, genus and species indet. 
gastropod, genus and spec ies inde t. 

Sha le, si lt y as (above) but no irons tone 

Shale, s ilt y, dark grey ; lower half of t his un it 
co nt a ins several 4 inch (I cm ) thick 
i ronstone bands (d isco nt inuous 
conc retions) 

Sha le , silty, with mino r s il tstone beds and 
several thin 4 inch (I cm ) conc retionary 
horizons . Several soft partin gs as in un i t 
below. Some rusty shale and wh ite 
ef flores cence . 

GSC Loe. 25631, from shale 65 to 75 feet 
(20 - 23 cm ) above base of formation; 

c f. Arcthoplites sp . indet. 
(?ex gr. belli McLearn) 

cf. Arcthoplites sp. 
indet. (? ex gr . mcconnelli 
Whi t eaves ) 

cf . Beudanticeras or Cleoniceras sp . 
indet. 

Pleuromya sp . indet. 

Thic kness 
feet (m) 

50 ( 15) 

75 (23) 

119 ( 36) 

56 ( 17) 

36 ( 11 ) 

pelecypod, genus a nd species indet. 150 (46) 

Shale, si lty, grey to dark grey; sorne thin 
silts tone zones, some rusty zones. 
Occasional hard conc re tionary lenses . 
Zone contains se ve ra l Y2 t o 2 inches 
(13-5 0 rnm) thi ck partings of whi te to 
yellow weathe r ing, grey, soft material 31 (9) 

Covered 44 ( I 3) 

Unde rl yi ng beds - Gates Formation 

Height Above 
Base 

feet (m) 

50 ( 15) 

510 ( 155) 

435 •:132 ) 

316 (96) 

260 (79) 

225 

75 

44 

(68) 

(22) 

( 13) 

Irish also traversed Dry Creek located approximately 
one mile (1.6 km) east of the Gully section above the type 
Gates sandstone. He reported that 425 feet (129 m) of the 
formation is exposed at the lower end of the canyon and is 
overlain by 75 to 100 feet (23-30 m) of glacial till. He 
considered that the strata exposed correspond to the upper 
450 feet (137 m) of the measured section above "The Gates". 



C.O. Hage, in the employ of Shell Oil Limited 1, mapped 
in the vicinity of Maurice Creek during the summer of 194 7. 
He mapped the top of the Gates sandstone and also the 
overlying shale and sandstone (combined). He interpreted 
these upper shales and sandstones as the upper two members 
of the Commotion Formation - the Hulcross and Boulder 
Creek Formations of this report . Hage outlined a composite 
section, briefly summarized as follows: 

Upper member - 225 feet (69 m) - sandstone 
and shale. In lower 120 feet (37 m) "sandstone 
contains numerous marcasite nodules and 
Gastroplites fauna". Middle member - 360 feet 
(110 m) - shale with concretions. Lower 
member - (Gates) - 288 feet (88 m) - sandstone 
and interbedded shale. 

Hage indicated that the "medial shale member" was 
370 feet (113 m) thick about one mile (1.6 km) below "The 
Gates", approximately the same thickness as he indicated on 
Maurice Creek but 65 feet (19 m) less than that reported by 
Irish. Hage's upper member is the Boulder Creek Formation 
and the middle member, the Hulcross Formation of this 
report. 

Lithology. The Hulcross Formation consists of rubbly, silty 
dark grey to black shale or mudstone (Plate 4 ). The silt 
content increases upward through the member and thin beds 
of argillaceous siltstone and platy sandstone occur in the 
uppermost part. Reddish-brown weathering sideritic 
concretions are common to abundant. 

The Hulcross shale, based on samples from the type 
section has the following composition (Foscolos and Stott, 
1975, p. 7): 23.7 per cent quartz, 0.52 per cent K feldspar, 
2.84 per cent Na feldspar, with illite, chlorite and kaolinite. 
The percentage of 2M illite polymorphs is 25 per cent of the 
dicrete illi te. 

Fossil content. Irish collected fossils from the Hulcross 
shales above "The Gates" (GSC Joe. 25631) which include cf. 
Arcthoplites sp. indet.(? ex gr. belli McLearn), cf. 
Arcthoplites sp. indet. (ex gr. mcconnelli Whiteaves), cf. 
Beudanticeras or Cleoniceras sp. indet. Irish also obtained 
similar fossils (GSC Joe. 25724) in a road cut on the west side 
of Dry Creek from strata 61 feet (19 m) above the base of 
the formation. 

Pseudopulchellia pattoni, as identified by J.A. Jetetzky 
(GSC locs. 42272, 84117, 84118) was collected from the 
uppermost 100 feet (31 m) of the Hulcross Formation. 
However, other fossil collections occurring near the top of 
the Hulcross Formation (GSC Ices. 42269 and 46515) and 
Starfish Creek at Moberly River contain a Gastroplites kingi 
fauna either devoid of Ps. pattoni or containing very rare 
fragments apparently referable to this form . Jeletzky (1980) 
states that: 

Pseudopulchellia pattoni Imlay characterizes 
the uppermost 30.5 m (100 feet) of the Hulcross 
Member and its argillaceous equivalents in the 
Peace River Foothills. So far as is known, this 
zone is mostly characterized by the presence of 
Ps. pattoni alone. However, it seems to contain 
occasionally the oldest known representatives of 
Gastroplites s. str . , such as G. aff. kingi 
Mc Learn and G. cf. aff. stantoni Mc Learn 
either alone or in association with Ps. pattoni. 
The Pseudopulchellia pattoni and Gastroplites 
kingi faunas appear to overlap also in the basal 
part of the Boulder Creek Member where 
Gastroplites kingi fauna is prevalent and Ps. 
pattoni is rare . 

According to Stelck et al. (1956, p. 15) the 
Haplophragmoides multiplum Zone extends for 370 feet 
(113 m) above the top of the type Gates sandstone. That 
interval is largely equivalent to the Hulcross Formation of 
the Foothills. 

Boulder Creek Formation 

Definition. A succession of conglomeratic beds along 
Commotion Creek was assigned to the Boulder Creek 
conglomerate member of Spieker (1921) who interpreted 
them as part of the "Bull Head Mountain formation". 
Wickenden and Shaw (194 3, p. 5) indicated that they were not 
part of the Bullhead Group but occurred stratigraphically 
higher and included the beds in their newly defined 
Commotion Formation although the name Boulder Creek was 
not formally used. The name Boulder Creek was retained by 
Stott (1968a, p. 80) and standard sections (60-5, 60-9) were 
designated on Bullmoose Mountain and Dokie Ridge. 
Although these beds were assigned member status by the 
writer previously, they are herein designated as a formation 
(Plate 3). 

Contact relationships. The Boulder Creek Formation lies 
gradationally on the marine shales and siltstones of the 
Hulcross Formation (Plate 3). The contact is drawn at the 
base of continuous, thick bedded sandstone and above a 
succession of interbedded platy sandstone, siltstone and 
shale. The upper boundary is drawn at a distinct and abrupt 
change from carbonaceous, sandy sediment to marine shale 
and it is commonly marked by a thin layer of pebbles or 
pebbly mudstone. 

Distribution and thickness. The Boulder Creek Formation is 
typically developed in the region between Moberly and Wapiti 
Rivers (Plate 3). It is 556 feet (168 m) thick on Dokie Ridge, 
50 I feet (152 m) on the western flank of Bullmoose Mountain, 
and 419 feet (127 m) thick near Wolverine River (Stott, 
1968a, secs. 60-5, 60-11, 59-11). It thins eastward across the 
Foothills, being 300 feet (91 m) on the eastern slope of 
Bullmoose Mountain and 204 feet (62 m) on Wapiti River 
(Stott, 1968a, secs. 60-9, 59-6) and is in the order of 250 feet 
(76 m) between Mount Belcourt and Deadhorse Meadows near 
Kakwa River (Fig. 9). 

Northward and eastward from Moberly River, the 
Boulder Creek Formation grades laterally from 
conglomerate, sandstone and carbonaceous sediments into 
silty marine sandstone (Plate 6), and finally into marine 
mudstone (Figs. 8, 9). A relatively thick unit [200-250 feet 
(60-75 m)] of sandstone extends from Starfish Creek at the 
lower end of Peace River canyon to Maurice Creek south of 
Hudson Hope (Plate 6). As shown previously (Stott, l 968a, 
Fig. 5), that sandstone extends into the subsurface of the 
Peace River Plains and is recognized there as part of the 
Peace River Formation. 

As previously noted in the description of the Hulcross 
Formation, Hage reported 225 feet (68 m) of sandstone and 
shale at the top of the Commotion Formation on Maurice 
Creek. The author examined the outcrops on the headwaters 
of the western tributary but did not measure the strata. Irish 
reported, from the exposures at the gully above the Gates 
sandstone at The Gates on Peace River, that 75 feet (22 m) 
of silty shale interbedded with grey medium grained 
sandstone occurred above a thick succession of shale. 
Hage reported that only 40 feet (12 m) of the upper sandstone 
member was exposed. Both these exposures, above the type 
Gates and on Maurice Creek, are considered to be eastern 
facies of the Boulder Creek Formation. 

Equivalent sandstone has not been observed or reported 
north of Peace River. Presumably the sandstone grades into 
shale and is included in the Shaftesbury Formation (upper 
Fort St. John shale of Irish, 1970). 

1Shell Oil Limited very kindly made available the field notes and maps prepared by Hage. 17 



Lithology. In the Pine Pass region, the Boulder Creek 
Formation is readily divided into three parts: a lower unit of 
thick-bedded to massive, fine-grained, well-sorted sandstone; 
a middle massive conglomerate; and an upper coal-bearing 
succession of interbedded carbonaceous shales and 
argillaceous sandstone (Stott, l 968a). To the south of Pine 
River, the tripartite division is not so evident and 
conglomerate may occur throughout the upper part and 
coal-bearing beds range into the lower part of the member. 
To the north of Moberly River, the conglomerate and 
carbonaceous sediments disappear and the member ·consists 
dominantly of fine-grained sandstone with some interbedded 
shale (Plate 4). 

On Maurice Creek, the uppermost beds of the Boulder 
Creek Formation are well exposed, consisting of flaggy, fine­
grained sandstone with interbedded mudstone (Plate 7). 
Abundant ripples are present on bedding surfaces. The 
sandstone is laminated, grey on a fresh surface but 
weathering brownish grey. These beds are similar to the 
exposures in gullies on the south side of Peace River east of 
Starfish Creek. Hage indicated that the lower part of the 
"upper member" consisted of 120 feet (37 m) of sandstone and 
shale interbedded in about equal amounts. The overlying 
105 feet (32 m) were reported to be fine grained sandstone in 
beds 1 to 2 feet (0.1-0.6 m) thick, interbedded with half the 
amount of dark grey shale. Irish described equivalent beds 
near "The Gates" as silty shale interbedded with grey, 
medium grained sandstone up to 2 feet (0.6 m) thick, with 
continuous and discontinuous ironstone concretions. 

The Boulder Creek sandstone contains about 40 per cent 
quartz, 35 per cent chert, 15 per cent rock fragments and 
I 0 per cent matrix. Well-sorted, fine grained arenites are 
typical of the basal marine sandstone. The coarser 

PLATE 6 

Boulder Creek sandstone and siltstone overlying shales of the 
Hulcross Formation; Maurice Creek on south side of Peace 
River below Hudson Hope, British Columbia. D.F.S. 4-1-71. 
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sandstones and conglomerate of the middle Boulder Creek 
contain a larger percentage of chert and fine grained 
quartzitic sandstone clasts. Carbonate detritus is not so 
abundant in the Boulder Creek as in the Gates Formation. 

Fossil content and age. C.O. Hage, in 1947, collected fossils 
from the upper sandstone of the Commotion Formation on 
Maurice Creek, which is herein considered to be the Boulder 
Creek Formation, and reported: 

The upper member of the for mat ion is 
characterized by the Gastroplites fauna of Albian, 
upper Lower Cretaceous age. The fallowing 
fossils as identified by F.H. McLearn, Geological 
Survey, were collected from Maurice Creek: 
Gastroplites cf. stantoni, Gastroplites cf. 
canadensis Whiteaves; Arctica? sp. The fossils 
collected from the talus below equivalent beds, 
located about 1 mile downstream from "The 
Gates" included Gastroplites canadensis Whiteaves 
var. and Inoceramu.s cadottensis. 

Jeletzky (1980) summarized the fauna which occurs in 
the Boulder Creek Formation in the vicinity of Peace River. 
Fauna collected on Maurice Creek (GSC locs. 13799, 28117, 
88031, 88033, 88035) and Starfish (=Deep) Creek (GSC 
locs. 9526, 9527, 46515) are assigned to the Gastroplites kingi 
Subzone. Jeletzky reports that this fauna includes such 
forms as typical representatives of Gastroplites kingi 
McLearn, G. ex aff. canadensis McLearn, G. spiekeri 
McLearn, G. kingi McLearn aff. stantoni McLearn (G. 
flexicostatus Jeletzky, 1964, non Imlay, 1961), gastroplitids 
resembling Pseudopulchellia flexicostatus (Imlay) and 
Pseudogastroplites sp. indet. and locally Pseudopulchellia 
pattoni Imlay or forms closely resembling it. Other fossils, 
more common in the Gastroplites allani Subzone, are found in 
the Boulder Creek strata. On Starfish (Deep) Creek (GSC 
Joe. 37683), Gastroplites allani McLearn occurs with G. kingi. 
Above "The Gates" and on Dry Creek on the northside of 
Peace River below Hudson Hope (GSC locs. 25720, 25733 
(=32340 and 83442), G. allani Mc Learn et var. is associated 
with G. spiekeri McLearn, and G. ex aff. canadensis McLearn. 
Jeletzky (1980) suggests that: 

The more typical G. kingi fauna represent 
the main part of the G. kingi Subzone whilst the 
Gastroplites allani-bearing fauna would represent 
its upper part transitional to Gastroplites allani 
Subzone. Alternatively (the collections 
containing the G. allani fauna) can be interpreted 
as a peculiar, geologically contemporary f aunal 
phase of the more typical Gastroplites kingi 
fauna. 

The Boulder Creek flora is characterized by several 
species of angiosperms which mark the major change from 
older flora. Wickenden and Shaw (1943) obtained angiosperms 
from the Boulder Creek beds in the Pine Valley (see Bell, 
1956) and Mellon et al. (1963) reported angiosperms from 
upper Commotion beds at Mount Belcourt. Additional 
collections were obtained from the formation at Quintette 
Mountain, Bullmoose Mountain and Commotion Creek by the 
writer (Stott, l 968a; GSC locs. 5650, 5654, 5658). A Late 
Albian date was assigned by Bell (1956) but the occurrence of 
Gastroplites in equivalent beds indicates a Middle Albian age. 



A microfauna assemblage, known as the Cadotte 
microfauna, was reported by Stelck et al. (1956) to occur 
well above the Gates sandstone of the upper Peace River. 
They indicated that the related megafauna lies within the 
Gastroplites zone. 

Hasler Formation 

Definition. Marine shales lying between beds now assigned to 
the Boulder Creek and the Goodrich Formations were defined 
as the Hasler Formation by Wickenden and Shaw (1943, p. 6). 
No complete section is exposed in the type region so a 
section on the west slope of Dokie Ridge was designated as 
type (Stott, l 968a, p. 89-90). 

The Hasler Formation is mappable in the Foothills south 
of Peace River and as far east as Moberly Lake. Eastward, 
both the Boulder Creek and Goodrich sandstone disappear and 
the entire interval between the Gates and Dunvegan 
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sandstone comprises shale that is largely equivalent to and 
continuous with the type Shaftesbury (Fig. 8). In a previous 
report, the writer (Stott, l 968a) included in the Hasler 
Formation those predominantly shale units equivalent to the 
Hulcross and Boulder Creek Formations that occur on Peace 
River between Starfish Creek and The Gates. However, the 
recognition of Boulder Creek sandstone between Starfish and 
Maurice Creeks indicates that it is neither desirable nor 
necessary to expand the definition of the Hasler so that it 
includes the succession from the top of the Gates Formation 
to the base of the Goodrich Formation. As a result, the 
Hasler Formation has approximately the same stratigraphic 
limits throughout the area of its distribution. 

Contact relationships. The formation lies on the Boulder 
Creek Formation and the well-defined boundary is commonly 
marked by a layer of pebbles. The upper boundary is drawn 
at the base of the thick bedded sandstone of the Goodrich 
Formation and occurs at the top of a gradational sequence of 
interbedded sandstone and shale. 
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FIGURE 8. Schematic diagram of Fort St. John Group and Dunvegan Formation at latitude of 
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Distribution and thickness. The Hasler Formation generally 
occurs as a grass-covered, recessive interval between the 
prominent ridge-forming sandstones of the Boulder Creek and 
Goodrich Formations. It is easily mapped in the vicinity of 
Pine River and beyond Bullmoose Mountain to Murray Ridge. 
In the eastern Foothills south of Murray Ridge and in the 
western Foothills south beyond Mount Belcourt, beds 
equivalent to the Goodrich Formation grade laterally into 
shale and the continuous shale succession between the 
Boulder Creek and Dunvegan Formations is included in the 
Shaftesbury Formation. 

Only two complete sections of the Hasler Formation 
are known; the type section on Dokie Ridge is 868 feet 
(265 m) thick and a section west of Mount Belcourt (Stott, 
1968a, sec.61-13) is 818feet (249 m) thick. Hasler shales 
are well exposed in road-cuts along John Hart Highway west 
of Commotion Creek. 

Lithology. The Hasler Formation comprises marine shale, 
siltstone, minor sandstone, and a few thin beds of pebble 
conglomerate. Two main facies occur: a basal, 
predominantly argillaceous siltstone with interbedded shale, 
and an upper rubbly shale. Several tens of feet of beds of 
both fades are exposed in the road-cuts along John Hart 
Highway west of Commotion Creek. Thin beds of 
conglomerate or pebbly mudstone occur in the upper fades of 
Hasler Creek. 

As reported by Foscolos and Stott (1975, p. 9), the 
Hasler Formation on Dokie Ridge contains 36.88 per cent 
quartz, 0.46 per cent K Feldspar, 0.62 per cent Na feldspar, 
with illite, chlorite and kaolinite. Illite and 2:1 expandable 

PLATE 7 

Flaggy fine-grained sandstone with interbedded mudstone in 
upper part of Boulder Creek Formation on Maurice Creek, 
south side of Peace River below Hudson Hope, British 
Columbia. D.F.S. 3-9-71. 

layer silicates are combined at a proportion of 81 :19 and the 
2M illite polymorph content in discrete illite is 30 per cent. 

Age. The Hasler Formation is dated as late Middle to Late 
Al bi an by its stratigraphic position between the Boulder 
Creek Formation containing Middle Albian Gastroplites and 
the Goodrich Formation containing the Late Albian 
Neogastroplites fauna. 

Neogastroplites haasi was obtained by Sutherland and 
Stelck (1972, p. 553) from the upper Hasler Formation, 
"l 20 feet (37 m) below the base of the lower sandstone of the 
Goodrich pinchout" in a road-cut between Moberly Lake and 
Hudson Hope. 

In a recent thesis, Koke 1 reports fifty-three species 
and subspecies of Foraminifera from the Hasler Formation. 
These species are representative of the lower part of the 
Miliammina manitobensis Zone, the upper part of the 
Haplophragmoides gigas Zone, and the Ammobaculites 
wenonahae Subzone. 

Goodrich Formation 

Definition. The Goodrich Formation, as defined by 
Wickenden and Shaw (194 3), includes fine-grained sandstone 
and interbedded shale that occur between the thick 
successions of Hasler and Cruiser shales in the vicinity of 
Pine River. Wickenden and Shaw designated a type section 
on Boulder Creek where over 460 feet (140 m) of beds are 
exposed. A standard section was designated by Stott (1968a, 
p. 94) on Dokie Ridge. 

Contact relationships. The Goodrich sandstone is gradational 
with the underlying Hasler shale and the contact is drawn at 
the base of the lowest thick bedded sandstone. The upper 
contact is drawn at the top of the highest sandstone and is 
generally distinct. However, the contact is probably drawn 
at the top of different sandstone units from one locality to 
another. 

Distribution and thickness. The Goodrich Formation extends 
southward from Pine River along the western flank of a broad 
syncline east of Bullmoose Mountain. The sandstones grade 
southeastward into shale and, in the exposures south of 
Wolverine River, the Goodrich consists of only a few thin 
units of sandstone. Similarly, the Goodrich sandstone grades 
eastward from the type region into shale and loses its 
identity as a mappable unit between Moberly Lake and 
Hudson Hope (Fig. 3). The Goodrich Formation extends 
northward from Boulder Creek, forming prominent ridges 
near Pete Lake and Tworidge Mountain south of Peace River. 
It is best developed in the western Foothills between Dokie 
Ridge and Mount McAllister. Approximately 1320 feet 
(402 m) were measured on Dokie Ridge (Stott, 1968a, p. 94, 
sec. 60-5) and 1013 feet (308 m) on the eastern slopes of 
Mount McAllister. 

Lithology. The Goodrich sandstones, characterized by 
uniform lithology, are fine-grained, platy to thick-bedded, 
laminated, and fairly well-sorted. Sandstone units are 
separated by recessive dark grey to black, concretionary 
mudstone. At one locality near Hasler Creek, 30 feet (9 m) 
of coarse grained massive sandstone lies about 60 feet (18 m) 
below a massive conglomerate, 25 feet (7 m) thick. 

The average Goodrich sandstone consists of 44 per cent 
quartz, 35 per cent lithic fragments including chert, 
7 per cent carbonate detritus, and about l 3 per cent matrix. 
Feldspar is rare to absent and glauconite occurs sporadically 
in some of the sandstones. 

1Koke, K.R.: Arenaceous Foraminifera from Hasler Formation, northeastern British Columbia; 
unpublished M.S. Thesis, The University of Alberta, 1979. 



The Goodrich sandstones are predominantly fine to very 
fine grained, and brown weathering. They are generally platy 
to flaggy, and are crossbedded in many places. 

Fossil content and age. Neogastroplites haasi Reeside and 
Cobban is reported by Warren and Stelck (1969) to occur 
350 feet (107 m) above the base of the Goodrich and N. 
comutus (Whiteaves) from the top of the Goodrich equivalent 
on lower Pine River. Wickenden and Shaw (1943) and Stott 
(196 8a) reported a fauna including Posidonia? nahwisi 
(McLearn) var. goodrichensis from the Goodrich Formation. 
The Neogastroplites fauna, including Posidonia? nahwisi 
(McLearn) var. goodrichensis (McLearn), occurring in 
Goodrich sandstone, is stated by Jeletzky (1968) to be 
representative of the generalized Neogastroplites Zone of 
Late Albian age. 

Sutherland and Stelck (1972, p. 553) reported Posidonia 
nahwisi nahwisi, P. nahwisi moberliensis, Neogastroplites 
cornutus var. E., N. cornutus var. B. and starfish trails in the 
Goodrich Formation in a road-cut between Moberly Lake and 
Hudson Hope, south of Peace River. They also obtained 
thirty-seven species of arenaceous foraminifera of 
Haplophragmoides postis goodrichi Subzone (Caldwell et al., 
1978). 

Cruiser Formation 

Definition. The Cruiser Formation, as defined by Wickenden 
and Shaw (194 3, p. 8) contains silty shales and siltstones of 
marine origin. Although they designated Cruiser Mountain as 
the type locality, no continuous section is exposed there 1 and 
the most complete section occurs in a small creek east of 
Young Creek, a tributary of Pine River (Stott, 1968a, p. 100). 

Contact relationships. The Cruiser Formation lies between 
Goodrich and Dunvegan Formations. The basal contact is 
gradational, lying above different sandstones at different 
localities. The upper contact is drawn at the base of thick 
bedded to massive sandstone. 

Distribution and thickness. The Cruiser Formation is mapped 
along the eastern Foothills from Pine River as far south as 
Murray River. It is also recognized in a small area west of 
Mount Belcourt (Fig. 3). 

The Cruiser Formation is 419 feet (128 m) thick west of 
Mount Belcourt, 361 feet (110 m) on Dokie Ridge, and 
611 feet (183 m) at Mount McAllister. It is exposed in 
road-cuts west of Chetwynd and the largest outcrop is on a 
small tributary south of Pine River where 742 feet (226 m) 
are exposed. The variation in thickness is largely the result 
of lateral fades changes. Eastward, some of the upper 
Goodrich sandstones and some of the lower Dunvegan 
sandstones grade laterally into shale of the Cruiser 
Formation (Figs. 8, 12). Accordingly, the stratigraphic 
interval of the Cruiser Formation varies from one locality to 
another. 

Lithology. The Cruiser Formation comprises dark grey to 
black silty shales that weather into blocky to rubbly 
fragments. Sideritic concretions are common. It is less silty 
in eastern exposures but siltstone and sandstone appear in the 
westernmost outcrops, producing a banded or striped 
appearance. 

The Cruiser Formation east of Young Creek contains 
41.66 per cent quartz, 0.91 per cent K feldspars, 
1.65 per cent Na feldspars, with illite, chlorite, and kaolinite. 

Illite and 2:1 expandable clay minerals are in a proportion of 
79 :21 and the percentage of 2M illite polymorphs in the 
discrete illite is 35 (Foscolos and Stott, 1975, p. 9). 

Fossil content and age. The Cruiser Formation is dated by its 
stratigraphic position between the Late Albian Goodrich 
sandstone and the early Late Cenomanian Dunvegan 
Formation, and is of latest Albian to Early Cenomanian age. 

Shaftesbury Formation 

Definition. The Shaftesbury Formation, defined by McLearn 
and Henderson (1944, p. 3), comprises those beds lying 
between the Peace River and Dunvegan Formation along 
Peace River valley between Dunvegan and the town of Peace 
River. Equivalent beds of shales extend westward in the 
Peace River valley from near Dunvegan to The Gates near 
Hudson Hope. Farther west, the Goodrich sandstone appears 
near the middle of the shale succession; the lower shales are 
assigned to the Hasler Formation and the upper shales to the 
Cruiser Formation (Fig. 8). 

Contact relationships. The contact of the Shaftesbury 
Formation and the Boulder Creek Formation on Maurice 
Creek appears to be abrupt, although the shales immediately 
over the Boulder Creek sandstone are not well exposed. On 
Kakwa River a thin bed of conglomerate occurs at the base 
of the Shaftesbury shales. Although the basal beds of the 
Shaftesbury and equivalent shales south of Kakwa River are 
known to be diachronous (Stott, 1963, 1967b), such a 
relationship is not well documented in the Pine River region 
and may not exist . 

Distribution and thickness. No detailed description of the 
type section is available and no precise thickness of the 
outcrop sequence is available. In wells, westward, the 
Shaftesbury increases from about 850 feet (259 m) in Imperial 
Spirit River No. I well (lsd. 12, sec. 20, tp. 78 , rge. 6, W6) to 
over 2700 feet (823 m) in Sun et al. Chetwynd 
14-20-77-23well (lsd.14, sec.20, tp.77, rge.23, W6) 
(Fig. 8). 

The Shaftesbury Formation is recognized in the area 
north and east of Moberly Lake, although it is best exposed 
on Peace River east of The Gates and also along the lower 
Pine River. It is mapped also in the Monkman Pass 
map-area, and is recognized along the Foothills between 
Murray and Athabasca Rivers (Stott, 1968a; Fig. 3). 

Lithology. The Shaftesbury Formation is characterized by 
dark grey, flaky to fissile, rusty weathering shale to 
mudstone. A widespread marker, the Fish Scale marker 
horizon (Stelck et al., 1958; Williams and Burk, 1964), occurs 
in the middle to lower part of the formation and contains 
sandy shale with abundant fish scales and thin bentonitic 
layers. The upper part of the formation is transitional into 
the overlying Dunvegan Formation and sandy siltstone and 
fine grained sandstone are interbedded with silty shale. 

Fossil content and age. Stelckiceras liardense (Whiteaves), 
occurring on Peace River west of Halfway River (GSC 
Joe. 84123), is considered by Jeletzky to be latest 
Mid-Albian. Neogastroplites comutus (Whiteaves), Posidonia? 
nahwisi McLearn var. goodrichensis occur on Peace River 
between Bear Flat and Tea Creek (GSC locs. 84083, 84084, 
84085, 84092, 84095). Stelck (1962) and Warren and Stelck 
(1969) report the occurrence of Neogastroplites muelleri and 
N. americanus from beds below the fish-scale sandstone of 
the Shaftesbury Formation farther east along Peace River. 

1 According to R. T.D. Wickenden (pers. comm.) the formation was reasonably well exposed during 
his mapping of the area. Since then, the shales have been covered by low vegetation. 
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In the Plains northeast of Pine River, Warren and Stelck 
(I 958b; see also Stelck, 1962) reported the occurrence in 
upper Fort St. John beds of Pleurobema cruiserensis Warren 
and Ste!ck, Beattonoceras beattonense Warren and Stelck, 
and Irenicoceras bahani Warren and Stelck, which they dated 
as early Cenomanian. The Shaftesbury Formation, therefore, 
ranges from late Middle Albian to earliest Cenomanian. 

Stelck (pers. comm., 1979) reports: 

The fauna of the Haplophragmoides gigas 
Zone has been collected from the lower 
Shaftesbury beds above the beds carrying the 
wenonahae fauna and below the beds carrying 
Neogastroplites from outcrops a mile below the 
mouth of Halfway River. 

Caldwell et al. (1978, p. 511) reported that the 
Ammobaculites wenonahae Subzone is known to occur only in 
shales, assigned herein to the Shaftesbury Formation, a short 

stratigraphic interval above the equivalent of the Cadotte (or 
Boulder Creek) sandstone. As noted in the discussion of the 
Hasler Formation, Koke reports microfauna of the H. gigas 
Zone and A. wenonahae Subzone from the stratigraphic 
interval equivalent of the lower Shaftesbury. 

Si1amni Chief region 

Rocks between Fort St. John and Fort Nelson were 
mentioned first by Ogilvie (1893) who noted the presence, 
some 20 miles (33 km) upstream from Fort Nelson on Fort 
Nelson River, of black clay shale with small nodular masses 
and thin beds of clay ironstone. He reported, in addition, 
that sandstones overlying the shale occurred at the water's 
edge about 60 miles (98 km) upstream from Fort Nelson. 
Ogilvie left the Sikanni Chief River near its sharp westward 
deflection south of Buckinghorse River but observed the 
precipitous cliffs of grey and yellow (Dunvegan) sandstone 
extending along the canyon rim above steep slopes of black 
and grey shale. 

TABLE Il 

TABLE OF FORM A TIO NS 

Sikanni Chief River Region 

Series Group Formation thickness Lithology 

Upper Dun vegan Massive conglomerate; fine to 
Cretaceous 350-600' coarse-grained sandstone; some 

(107-183 m) carbonaceous shale. 

Sully Dark grey, marine shale with 
270-700' sideritic concretions; prominent 
(83-213 m) marker bed of fish remains. 

Fort St. John Sikanni Fine grained, crossbedded, marine 
5000-6000' 350-900' sandstone; rusty weathering, silty 
(1524-1828 m) (107-274 m) mudstone. 

Buckinghorse Dark grey, marine shale with 
3000-3500' sideritic concretions; fine 
(914 - 1067 m) grained, thin to thick bedded 

Lower sandstone. 
Cretaceous 

Gething Fine grained, cherty, marine 
0-1300' sandstone; rusty weathering, 
(0-396 m) rubbly to blocky shale; minor 

conglomerate and carbonaceous 
shale; rare coal seams. 

Regional erosional unconformity; bevels succeedingly 
older rocks northward and eastward. 

Minnes Beattie Peaks Interbedded mudstone, siltstone, 
0-2500' and younger beds and fine grained sandstone; thick-
(0-762 m) 0-1580' bedded sandstone in middle; minor 

(0-482 m) carbonaceous sediments and 
coquinas. 

Monteith Massive, quartzose sandstone; 
0-975' alternating units of sandstone and 
(0-296 m) mudstone; minor conglomerate. 

Jurassic Fernie Calcareous and phosphatic shale; 
0-800' rusty weathering shale; 
(0-243 m) glauconitic siltstone; sideritic 

shale; thinly interbedded 
sandstone, shale, and siltstone. 

22 



PLATE 8 

Rocky Mountain Foothills, Trutch map-area, looking southwestward from Minaker River to Besa and Prophet Rivers. Klingzut 
Mountain [6051 feet (1844.3 m)] is high point on first ridge right of centre. Lower terrain in foreground is underlain by 
Buckinghorse Formation. Ridge of Sikanni sandstone lies beyond lower limit of photograph. B.C. Photo 1206:92. 
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Those beds were examined in more detail by Williams 
(1923, p. 65b) who, in company with G.S. Hume, made a 
geological traverse between Fort St. John and the junction 
of Fort Nelson and Liard Rivers. Williams outlined 500 feet 
(152 m) of sandstone with lignite seams north of Fort St. John 
and equated those beds with the Dunvegan Formation. He 
reported that "650 feet or more of dark pyritiferous shales 
containing fish scales near the base and including several thin 
sandstone beds" occur along Sikanni Chief and upper Fort 
Nelson River, and suggested that they "may be a continuation 
of the marine Fort St. John Shale". 

Systematic mapping within the region was undertaken 
only after the building of the Alaska Highway provided better 
access. The Lower Cretaceous marine beds lying between 
the Bullhead Group and the Dunvegan Formation in the 
vicinity of Sikanni Chief River (Plate 11) were assigned to 
the Fort St. John Group by Hage (1944). He subdivided the 
group into "a lower, or Buckinghorse formation and an upper, 
Sikanni formation" (Fig. 4). The Sikanni Formation, 
according to Hage, consisted of basal sandstone and an upper 
shale. In subsequent mapping, Stott (Pelletier and Stott, 
1963; Stott, l 967b) subdivided the upper formation, restricted 
the name Sikanni to the lower, dominantly sandstone 
sequence, and applied the name Sully to the upper shale 
succession 1 • 

Williams (1944, p. 23) reported that "soft, sandy, dark 
brown or black shale", assigned to the Fort St. John Group, 
underlies the wide plains extending 57 miles (92 km) 
westward from Fort Nelson. He indicated that the shale 
extended southward from Fort Nelson and was apparently 
continuous with the Buckinghorse Formation mapped by Hage 
(1944 ). Williams also described the sandstone succession and 
correlated these "middle, fossiliferous sandstones with the 
Goodrich formation, and the upper shales with the Cruiser 
formation". 

McLearn and Kindle (1950) summarized Williams's and 
Hage's reports but at that time no additional studies had been 
undertaken in the region. Later, Henderson (1954) described 
in some detail the lithology and correlation of formations 
presently assigned to the Fort St. John Group between 
Sikanni Chief and Liard Rivers. Henderson did not 
specifically assign the formations to the Fort St. John Group 
and much of his discussion concerned beds occurring in the 
vicinity of Tetsa River. 

Distribution and thickness. The group forms the surface 
bedrock of much of the Plains region of the Charlie Lake and 
Halfway River map-areas as shown by Irish (1958, 1970) and 
of the Trutch map-area (Plate 8) as shown by Pelletier and 
Stott (1963), Taylor (1979), and the lower part of it is exposed 
in several synclines within the Foothills Belt. Parts of the 
region were re-examined by the writer and the distribution of 
the Fort St. John Group in those map-areas was modified by 
Stott 0967b; see also Taylor, 1979). Exposures are sporadic, 
occurring mainly along creek banks on the Trutch 
escarpment. 

The thickness of the group cannot be measured readily 
at any one locality but it was estimated by Hage (1944) to be 
in the order of 4000 to 4600 feet (1219-1402 m) in the Sikanni 
Chief region. The thickness is most easily determined from 
data obtained from the numerous wells drilled in the area. 
Approximately 4700 feet (1433 m) of Fort St. John beds occur 
in the Texaco Texcan Blair a-71-1 well (a-71-1/94-B-15) 
which was spudded just below the base of the Dunvegan 
Formation (Fig. 10). It is about 4300 feet (1310 m) thick in 

1For original definition of Sully Formation, see Stott, 1960b, p. 13. 
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the Sinclair et al. N Julienne c-54-H well (c-54-H/94-G-2; 
see Fig. 10). In the Decalta et al. E Dahl a-67-1 well 
(a-67-1/94-H-7) approximately 135 miles (217 km) to the 
northeast, the group is 2500 feet (762 m) thick. Variations in 
thickness and lithology along the eastern edge of the 
Foothills between Sikanni Chief and Muskwa Rivers are 
shown in Figure 13. 

Eastward in the subsurface from the junction of Sikanni 
Chief and Buckinghorse Rivers, the Sikanni sandstones grade 
laterally into argillaceous siltstones and do not form a readily 
mappable unit (Fig. 14 ). Several marker horizons, including 
the Fish Scale marker horizon (Burk, 1963) and markers 
correlated with some of the Sikanni sandstone can be 
recognized on geophysical logs obtained from boreholes. 
Markers which correlate with the Peace River and Notikewin 
sandstones of the Spirit River region (Badgley, 1952; Alberta 
Study Group, 1954) can be traced northeastward into the 
Sikanni Chief River region (Fig. 14 ). 

The Fort St. John Group, as shown in Figure 14, thins 
eastward in the subsurface from the Foothills into the Plains. 
The datum used coincides with the top of the Spirit River 
Formation of eastern British Columbia and western Alberta, 
being readily traced into the region of the type section which 
occurs in Imperial Spirit River No. 1 well (see Thompson, 
1977; Fig. 4). Thompson refers to this marker as Radioactive 
Marker 2. In this region, the basal Fort St. John shales lie 
conformably on the Gething or Bluesky sediments. The Spirit 
River Formation is well defined lithologically in the more 
easterly wells but is not readily separated within the more 
continuous shale sequence found to the west. A significant 
increase in thickness occurs between the marker and the base 
of the Dunvegan Formation in the more westerly region, 
accompanied by the development of the major wedge of 
Sikanni sandstone. Another key marker, termed Radioactive 
Marker 4 by Thompson (1977) and Williams (1978), coincides 
with the base of the Fish Scale marker horizon recognized 
throughout the Western Canada Sedimentary Basin (Stelck, 
1962; Burk, 1962, 1963; Williams and Burk, 1964). Although 
the interval between the Fish Scale marker and the base of 
the Dunvegan is relatively uniform in the eastern region, 
some decrease occurs westward. Such a decrease in 
thickness is more likely related to a fades change from 
shales included in the Fort St. John Group in the east to 
sandstone included in the Dunvegan in the west. 

Buckinghorse Formation 

Definition. The thick assemblage of dark grey, silty, marine 
shales overlying the Bullhead Group in the Sikanni Chief 
region was defined as the Buckinghorse Formation by Hage 
(1944, p. 9). The shales are overlain gradationally by 
prominent beds of fine grained sandstone included in the 
Sikanni Formation. Hage indicated that the greater part of 
the formation was exposed along Buckinghorse River and that 
a complete section occurred west of the Alaska Highway 
bridge over Sikanni Chief River in a distance of 8.5 miles 
(13.7 km) . McLearn and Kindle (1950) assumed that the type 
section was on Buckinghorse River . 

The type section, extending for several kilometres 
along Buckinghorse River, is involved in some folding and 
faulting and is not entirely exposed. Hage estimated that the 
thickness was between 3300 and 3600 feet (1006-1097 m) and 
gave the following summary description: 



Overlying beds --- Sikanni For mation 

Bedded and semi - bedded, dark grey sha le, 
with a few ironstone conc reti ons and 
some interbedded thin sandstone beds 

Fine grai ned , dark g rey sand st one, sandy 
shale and shale 

Dark grey, chunky shale with sparse i ronstone 
concre t ions 

Dark grey, fissi le sha le and t hin sandstone 
bed s with a few concretions 

Dark g rey, f issile shale contain ing large, 
li my, ligh t buff weathering concre ti ons 

Bedded, fissile shale wi t h i ronstone beds 
containing a few sca tter ed ell ipso ida l 
concretions 

Dark g rey, chunky sha le with numerous 
ironstone concret ions 

Shale conta in ing t hree bentonite beds one to 
si x inches t hick 

Dark g rey , chunky shale with numerous 
ironstone concre t ions 

Thickness 
feet (m) 

Height Above 
Base 

fee t (m ) 

100 (304) 3300 ( 1006) 

50 ( 15 ) 2250 ( 686 ) 

375 (1 14 ) 2250 (686) 

75 (23 ) 1875 ( 57 1) 

100 (30 ) 1800 ( 548) 

825 ( 24 1) 1700 (5 18) 

100 ( 30 ) 1800 ( 548 ) 

25 ( 8) 500 ( I 52) 

475 ( 144 ) 475 ( 144) 

TO TAL 3300 ( 1006) 

Contact relationships. Throughout the Foothills of the 
Sikanni Chief region and as far north as Tuchodi River, the 
Buckinghorse Formation is underlain by strata of the Gething 
Formation (Figs. 3, 13). Eastward beneath the Plains and 
north of Tuchodi River, the Gething sediments disappear and 
basal Fort St. John shales overlap Triassic and older beds 
(Fig. 15). In a syncline between Kluachesi Lake and Prophet 
River, Cretaceous shales rest directly on Triassic beds. No 
conglomerate or sandstone occurs at the contact. About 
150 to 200 feet (46-61 m) above the base of the 
Buckinghorse, 30 feet (9 m) of sandstone occurs within the 
shale sequence. This occurrence is anomalous in comparison 
with the well exposed sections that occur farther east near 
Kluachesi River and at Gathto Creek (Stott, 1973, 
secs. 64-23 and 64-24, respectively). 

In his original description of the Buckinghorse 
Formation, Hage (1944) considered that the basal beds were 
transitional from the underlying Bullhead Group. A unit of 
interbedded sandstone and shale, of varying thickness, does 
occur between Gething sandstone and Buckinghorse shale 
throughout much of the region. Those transitional beds are 
considered by the writer (Stott, 1973) to be a lateral fades of 
the upper Gething. The top of a persistent and readily 
recognized glauconitic marker bed forms a well-defined 
boundary between the two formations. As a result, the 
writer includes the transitional beds in the Gething, drawing 
the boundary at the distinct contact of the glauconitic 
sandstone and overlying shale. 

The basal contact of the Buckinghorse Formation with 
the Gething Formation is exposed on Sikanni Chief River near 
Chicken Creek and also farther upstream north of Marion 
Lake. At Chicken Creek, Buckinghorse shale lies abruptly on 
conglomeratic sandstone and thin layers of pebbly mudstone 
and glauconitic sandy mudstone occur a few feet above the 
sandstone. Farther upstream, the upper Gething beds, 
consisting of a succession of interbedded sandstone and 
mudstone, separate typical Buckinghorse shale from Gething 
conglomeratic sandstone. At the headwaters of Chicken 

Creek, the basal six inches of the Buckinghorse Formation, 
containing argillaceous siltstone with lenses of 
coarse-grained sandstone, lies on fine grained sandstone of 
the Gething Formation. The contact was observed also at 
several Gething sections between Nevis Creek and Muskwa 
River (see Stott, 1973, secs. 62-20, 64-22, 64-23, 64-23). At 
those localities, Buckinghorse mudstone lies abruptly on 
highly glauconite sandstone and argillaceous siltstone. In a 
few places, small chert pebbles are disseminated throughout 
the lower few feet of the Buckinghorse Formation. 

Distribution and thickness. The Buckinghorse Formation 
extends northwesterly in a broad, low-lying belt west of the 
Alaska Highway along the eastern edge of the Foothills 
between Peace and Toad Rivers (Plate 8). This belt is 
bordered on the east by prominent escarpments formed at the 
edge of the overlying Sikanni sandstone. The western 
boundary is commonly marked by anticlines in the Foothills in 
which older Mesozoic rocks are exposed (Plate 8). South of 
the west end of Kluachesi Lake, Buckinghorse shale, lying in 
the footwall, is in fault contact with overlying Cambrian 
rocks, and in one place, with Precambrian beds. 

In the south, the formation is present in the centre of 
the Chowade syncline and in the core of an anticline along 
Cameron Creek within the Halfway River map-area (Irish, 
1970). The shales are not well exposed in the Halfway kiver 
map-area and only isolated outcrops occur along the creeks 
and immediately below the Sikanni sandstone along the 
Halfway escarpment. The formation also occurs in several 
synclines within the Foothills of the Trutch map- area 
(Pelletier and Stott, 1963; Taylor, 1979; Fig. 3), being most 
extensive in the vicinity of Marion Lake, Nevis Creek and 
Besa River. The best exposures occur along Sikanni Chief 
and Buckinghorse Rivers immediately west of the Alaska 
Highway (Plates 9, 10). Numerous exposures are present 
along other rivers which flow across the belt, including the 
lower reaches of Minaker, Prophet, and Muskwa Rivers. 
Several hundred feet of the lowermost beds of the formation 
are exposed near Kluachesi River and on Gathto Creek (Stott, 
1973, secs. 64-23, 64-24). 

An accurate measurement of the Buckinghorse 
Formation is difficult to obtain along Sikanni Chief and 
Buc kinghorse Rivers owing to covered intervals and 
repetitions by minor folds and faults. The thickness was 
estimated by Hage (1944, p. 11) to be between 3300 and 
3600 feet (1006-1097 m). In the Sinclair et al. N Julienne 
c-54-H well (c-54-H/94-G-2), located 9 miles (14 km) 
southeast of the Sikanni Chief River bridge, the Buckinghorse 
is approximately 3700 feet (1128 m) thick. The formation 
decreases eastward, the equivalent interval being in the order 
of 1900 feet (579 m) in the Triad BP Conroy Creek 
c-100-A well (c-100-A/94-H-12). 

In subsurface (Fig. 14), the Buckinghorse can be traced 
eastward to the point at which the Sikanni sandstone 
disappears. Equivalent beds in the centre of the basin are 
assigned to the undivided Fort St. John Group. Two wedges 
of sandstone appear eastward to southward; the lower being 
the Notikewin Member of the Spirit River Formation, and the 
upper representing the Cadotte sandstone of the Peace River 
Formation. The latter is poorly developed in Baysel 
SR CanDel Hun d-12-C well (d-13-C/94-H-2) but forms a 
well defined unit farther south, as shown by Stott (1968a) and 
Thompson (1977; Fig. 4). The Radiocative Marker 3, at the 
top of the Peace River Formation can be traced westward 
through the lower par t of the Buckinghorse Formation, but its 
character is poorly defined in logs of the Julienne wells. 
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Lithology. At Buckinghorse River, the type Buckinghorse 
Formation lies on a massive, argillaceous and glauconitic 
siltstone which is recognized in many sections northward 
along the Foothills (Stott, 1973). The lower beds consist of 
rusty weathering, dark grey to black shale or mudstone with 
large, reddish weathering, sideritic concretions (Plate 9). 

PLATE 9 

Basal Buckinghorse shales, type locality, Buckinghorse River. 
GSC Photo 130599. 

PLATE 10 

Upper Buckinghorse shales, type locality, Buckinghorse River. 
GSC Photo 130601. 
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The shale contains large masses of marcasi te and is heavily 
coated with a yellow efflorescence. Thin layers of bentonite 
occur in this part of the formation. The lower beds are 
overlain by a succession of rusty weathering, rubbly to flaky 
shale, containing only rare concretions. A succeeding 
interval of interbedded platy siltstone and silty mudstone 
appears equivalent to some part of the Gates sandstone of 
the Peace River region or to the Scatter Formation of the 
Liard region. The upper part of the formation contains 
concretionary mudstone that grades upward into blocky 
mudstone and argillaceous siltstone (Plate 10). All the shale 
weathers rusty and most is sideri tic. The Buckinghorse 
muds tone grades transitionally upward into the overlying 
Sikanni sandstone. Selenite, common to Lower Cretaceous 
Fort St. John shales elsewhere, is not abundant in the 
mudstones along Buckinghorse River although it was observed 
on Sikanni Chief River. 

Fossil content and age. Arcthoplites (sensu Jato) cf. A. belli 
McLearn and Beudanticeras cf. B. multiconstrictum Imlay 
were collected by Stott from the lower part of the 
Buckinghorse Formation on Buckinghorse Creek and Sikanni 
Chief River respectively (GSC locs. 52199, 52205). Jeletzky 
(pers. comm.) commented as follows: 

Although it is not possible to say definitely 
to which of the more refined Arcthoplites sensu 
lato (inclusive of SUbarcthoplites) zones any of 
those lots belongs, the writer considers it more 
likely that they are somewhere in the lower part 
of the generalized Beudanticeras affine and 
Arcthoplites zone and of the early rather than 
mid-Albian age. 

As the Buckinghorse Formation lies below beds that are 
within the Late Albian Neogastroplites Zone, it can be dated 
as (?)late Early Albian to Middle Albian. Arcthoplites? and 
Arcthoplites cf. indicum Spath were reported from the lower 
part of the Buckinghorse Formation by McLearn and Kindle 
(1950) and also by Henderson (1954). Stelckiceras liardense 
(Whiteaves) (GSC Joe. 14772) of the latest mid-Albian age 
was identified by Jeletzky (1980) from the middle part of the 
Buckinghorse Formation on Sikanni Chief River about 
7.5 miles (12 km) above the Alaska Highway. Although the 
upper part of the formation in the type region has not yielded 
diagnostic fossils, the overlying Sikanni Formation lies within 
the Late Albian Neogastroplites Zone so the Buckinghorse can 
be dated as of late Early to latest Middle Albian age. Hage 
(1944, p. 11) reported Neogastroplites in shale east of 
Mile 182 and considered that it came from within the upper 
part of the Buckinghorse Formation, but that location 
appears to be underlain by Sikanni sandstone. Irish (1970, 
p. 72) collected fossils from near the top of the formation on 
Halfway River about three-quarters of a mile ( 1.2 km) above 
the mouth of Kobes Creek (GSC loc. 30775). The collection 
included NeogastroplitES sp. indet. (a form transitional 
between N. cornutus (Whiteaves) and N. selwyni Mc:Learn), 
Pecten sp. indet., and lnoceramus? or Posidonomya? sp. indet. 
This suggests that the Buckinghorse Formation on Halfway 
River includes some beds of Late Albian age, younger than 
the upper beds on Sikanni Chief River. 

Stelck (1975b) reported arenaceous microfossils of the 
Miliammina manitobensis Zone from the upper part of the 
Buckinghorse shales and lower part of the Sikanni sandstone 
at the Alaska Highway crossing of Sikanni Chief River. Also, 
Anan- Yorke and Stelck ( 1978, p. 478) described a microfloral 
assemblage from the upper 80 m of the Buckinghorse 
Formation at Sikanni Chief River. They reported 37 species 
of spores and pollen, 37 species of dinoflagellates and five 
species of acritarchs, many of which they found to be 
long-ranging and to extend into the Sully Formation. 



Sikanni Formation 

Definition. The Sikanni Formation, as originally defined on 
Sikanni Chief River by Hage (1944 ), included all the beds 
between the Buckinghorse and Dunvegan Formations. Hage 
stated (1944, p. 11 ): 

It is composed of a lower part about 
380 feet thick consisting of four sandstone 
members separated by shale, and an upper part 
believed to be largely shale though observations 
were limited to a few outcrops. 

Subsequently, Stott (1960b, 1968b) found it useful to 
recognize the upper shale as a separate formation and 
restricted the name Sikanni to the sandstone succession. 
Henderson (1954, p. 2281) referred to the lower sandstone 
member on Sikanni Chief River as the Four-Sandstone 
member. 

Type section. Hage indicated that the lower (i.e. sandstone) 
part of the Sikanni was well exposed along Sikanni Chief 
River at and below the highway bridge (Plate 11 ). The type 
Sikanni Formation comprises four major sandstone units, each 
separated by silty mudstone with interbedded platy siltstone 
and sandstone. Hage described a "representative section 
2 miles east of the bridge" (see also sec. 62-22, this report): 

Top of Sect i on 

Sha le, dark grey 

Fourth sandstone member: f ine grained, grey 
bedded and banded ; small carbonaceous 
fragments along bedding 

Shale, dark grey, bedded ; with a few 
scattered iron stone concretion s 

Thi rd sandstone member : fine g rained, grey, 
banded interbedded with minor amoun t of 
shale 

Sha le, dark grey and sandy; a few i ronstone 
concretions 

Cong lomerate; b lack chert pebbles 

Second sandstone member: fine - to 
medium-gra ined, grey, bedded and banded 

Sha le, dark grey, banded and poorl y bedded; 
con t ains ironstone concre tions 

First sandstone member : fine grained, grey 
crossbedded, banded 

TOTAL 

Thickness 
feet (metr es) 

? 

47 ( 14) 

44 ( 13) 

46 ( 14) 

7 1 ( 21) 

0 . 5 (0.1) 

72 (22) 

65 ( 19) 

35 (II) 

380 . 5 ( 114. I) 

Contact relationships. The lower beds are transitional into 
the underlying Buckinghorse shale and the boundary is drawn 
below the lowest thick sandstone. This boundary may not be 
persistent, and is probably drawn at the base of different 
sandstones from one locality to another. 

The upper contact seems to be more distinct with an 
abrupt change from resistant to recessive beds but the 
contact is nowhere well exposed. 

Distribution. The Sikanni Formation extends southward from 
the type locality along the prominent escarpment lying east 
of Halfway River and Kobes Creek and caps mesa-like hills 
between Halfway River and the Foothills (Irish, 1970; Stott, 
196 7b). It is not recognized directly north of Peace River, 

and there is no direct continuity with Goodrich sandstones on 
the south side of Peace River. The formation is well exposed 
northward along the escarpments lying east of Minaker and 
Muskwa Rivers (Pelletier and Stott, 1963; Taylor, 1979; see 
also Figs. 12, 13). It is well exposed along the canyons of 
Sikanni Chief and Buckinghorse Rivers and in numerous 
outcrops along the small creeks flowing eastward from the 
Minaker Escarpment. Numerous road-cuts along the Alaska 
Highway expose part of the formation between Sikanni Chief 
River and the village of Trutch (Mile 200). 

At the type section, the formation consists of four 
sandstone units and is 380 feet (115 m) thick (Plate 11). Irish 
(1970) stated that, in the Halfway River map-area, the 
Sikanni Formation is about 300 feet (91 m) thick and consists 
of three sandstone units. On the Muskwa escarpment, just 
beyond the northern border of the Trutch map-area, over 
800 feet (244 m) of beds are included in the formation 
(Figs.3, 12). 

The increase in number and thickness of the sandstone 
is related to a lateral change in both the underlying 
Buckinghorse and overlying Sully shales. Henderson (1954, 
p. 2281-2282) outlined a section extending from Trutch Creek 
to Fort Nelson which includes beds from the base of the 
Dunvegan Formation to the base of the Sikanni sandstone. 
Only 195 feet (59 m) were assigned to his "sandy" member 
and even those beds appear to be largely shale and 
argillaceous sandstone. It is evident that those exposures 
reveal the lateral facies change eastward from sandstone to 
shale. 

One of the better exposures occurs on the Alaska 
Highway south of the settlement of Trutch (sec. 62-18) where 
229 feet (70 m) of the formation was measured. Although 
three sandstone units separated by mudstone are well 
defined, the relationship of individual sandstones to those of 
the type section is not certain. 

PLATE 11 

Sikanni Formation, type region, on Sikanni Chief River, 
downstream from highway. The prominent, lower three 
sandstones are separated by recessive mudstones; the top 
sandstone occurs at skyline and is mostly covered by trees 
and vegetation. GSC Photo 130605. 
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The Sikanni sandstone grades rapidly eastward into 
argillaceous siltstone and mudstone from the junction of 
Sikanni Chief and Buckinghorse Rivers (Figs. 3, 14 ). Although 
some of the units can be traced by means of diagnostic 
markers on mechanical logs, the formation loses its distinct 
character and would not likely be mapped as a separate unit 
in detailed stratigraphic studies of data obtained from 
boreholes in the Beatton River map-area (94 H). 

The type Sikanni Formation can be correlated directly 
with four sandstone units in the Sinclair et al. Julienne 
c-54-H well (Figs. 13, 14 ). These beds can be traced 
eastward across the Trutch (94G) map-area into the 
westernmost wells of Beatton River (94H) map-area. 
However, the sandstones grade rapidly eastward into shale. 

Lithology. In the type section on Sikanni Chief River, the 
Sikanni consists of four sandstone units separated by thin 
intervals of silty shale (Plate 11 ). To the south along the 
escarpment east of Halfway River, only three sandstones 
were noted. Northward across Prophet River, the number of 
sandstones increases to as many as eleven, which resulted in 
the succession being informally designated as the 
7-11 member by Henderson (1954). The increase in number 
and thickness of the sandstones is related to a lateral facies 
change in both Buckinghorse and Sully shales (Figs. 9, 12). 
The lower sandstone units of the western section appear most 
persistent. These sandstones represent the nearshore facies 
of the Buckinghorse sea and attain their maximum 
development between Prophet and Dunedin Rivers. 

The sandstone grades laterally eastward into 
interbedded silty sandstone, siltstone, and shale, becoming 
much less resistant in the vicinity of the north-flowing 
stretch of Prophet River. Outcrops of equivalent silty, 
argillaceous sandstone are present along Jackfish Creek at 
the Alaska Highway and along Fort Nelson near Klua Creek. 

The Sikanni sandstones are fine grained, finely 
laminated, siliceous, and weather light brownish grey. 
Bedding varies from flaggy to thick bedded. The major units 
at the type locality are 35 to 75 feet (11-23 m) thick but to 
the northwest, major sandstone units may be as much as 
100 feet (30 m) thick. The sandstones are, almost without 
exception, fine- to very fine-grained. Very fine lamination is 
characteristic of the Sikanni sandstone. In some of the 
exposures in road-cuts, slump structures typical of soft 
sediment flow are well exposed (Plate 12). Fine 
cross-lamination is observed in many places and crossbedding 
is also present (Plate 13 ). 

Mudstones are silty dark grey to black, and generally 
contain oval reddish brown weathering, sideritic concretions. 

Hage indicated that the thin chert-pebble conglomerate 
at the top of the second sandstone was a useful marker, 
having observed it at Mile 152 and at several places along 
Sikanni Chief River. He also stated that the sandstone was 
of uniform character for a distance of 60 miles (96 km) from 
the Elbow on Halfway River east of Pink Mountain to 
Prophet River. 

Sandstones in the more westerly sections range from 
very fine grained to fine-grained, and from very well to 
poorly sorted. Typical sandstones in the siltier facies, 
particularly in the eastern region, are very fine grained and 
poorly sorted. 

Quartz grains appear to be angular to subangular but 
the faint trace of secondary overgrowths indicates that many 
grains were at least subrounded originally. Quartz is the 
dominant mineral in the Sikanni sandstone, ranging from 
60 to 90 per cent. Most of the quartz is nonundulatory. 
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Chert is the second main constituent, being perhaps less 
abundant in the Sikanni than in some of the older Cretaceous 
formations. It has a microaggregate structure. The grains 
commonly appear slightly smaller than quartz and generally 
are more rounded. Rock fragments are not common and 
consist mainly of mudstone or carbonate. Metamorphic 
grains are generally lacking. Carbonate grains in some 

PLATE 12 

Slump structures, Sikanni Formation, in highway cut south of 
Trutch. GSC Photo 130597. 

PLATE 13 

Crossbedding in Sikanni Formation, type section, Sikanni 
Chief River. GSC Photo 128303. 



samples commonly have a limonitic rim and appear to have 
been crushed, forming a cement for the more resistant quartz 
grains. The most important matrix constituent is clay with 
minor amounts of carbonate, siderite and silica, as shown by 
overgrowths. The quantity of matrix is generally low but 
may range as high as 25 per cent. Minor constituents include 
mica and glauconite which occurs as grains or irregular 
patches. A few grains of feldspar were observed, but as in 
the equivalent Goodrich Formation feldspar is rare to absent. 
Carbonaceous fragments are present but are not a major part 
of the rock. 

Fossil content and age. The Sikanni Formation contains 
fauna of the Late Albian Neogastroplites Zone. Fauna 
including Neogastroplites and Posidonia? nahwisi was obtained 
by Hage (1944) from the formation at Sikanni Chief River. 
McLearn and Kindle (1950, p. 87) reported: 

Oxytoma pinania, Solecurtus? (Azor?) sp., 
and Neogastroplites cf. comutus Whiteaves (had 
been collected) on the crest of the Kobe anticline 
on the left bank of Halfway River ten miles below 
the mouth of Graham River; and Posidonomya. 
nahwisi var. goodrichensis on Halfway River, 
1 mile south of the confluence of Cypress Creek 
and Halfway River. The following were collected 
from the second sandstone member: 
Neogastroplites sp. and Pteria via-media, on the 
left bank of Halfway River at the confluence of 
Cypress Creek and Halfway River; Posidonomya 
nahwisi var. goodrichensis and Pecten hlrlingi, 
from talus on creek entering the right bank of 
Sikanni Chief River, 3 miles east of the Highway 
bridge; Corbicula? sp. and Oxytoma sp. on 
Buckinghorse River 2 miles east of the Highway 
bridge; and Thracia stelcki from talus on 
Buckinghorse River, east of the Highway bridge. 
The fallowing were collected from the third 
sandstone member: Oxytoma sp., Pleuromya. 
sikanni, Modiolus via-alaska, Thracia yarwoodi, 
and Pinna hagi, on south bank of Sikanni Chief 
River near the bridge. The fallowing are from the 
fourth sandstone member: Pharus sp., Oxytoma 
sp., and Neogastroplites? sp., from talus on the 
bank of a creek entering the right bank of Sikanni 
Chief River 3 miles east of the Highway bridge, 
and Tancredia stelcki on Buckinghorse River 
5 miles east of the Highway bridge. 

It should be noted that only two sandstone units appear 
along Halfway River and there is no certainty that the basal 
sandstone there is equivalent to the basal first sandstone at 
Sikanni Chief River. Warren and Stelck (1969) indicated that 
equivalents of the third and fourth sandstones occurred in 
this region. 

Jeletzky (1964) reported that Neogastroplitesselwyni of 
the basal subzone of Neogastroplites was obtained from lower 
beds of the Sikanni Formation just south of Trutch map-area. 
Neogastroplites haasi (Reeside and Cobban, 1960) equated 
with N. selwyni by Jeletzky (1964, 1968) but considered to be 
an older species by Warren and Stelck (1969) is reported by 
the latter to occur in the type third Sikanni sandstone. They 
considered that the specimen referred to by Jeletzky was 
referrable to N. haasi. Neogastroplites ex gr. cornutus­
muelleri occurs in the upper sandstone at Sikanni Chief River. 
Neogastroplites cornutus var. E (Whiteaves) was reported by 
Warren and Stelck (1969, p. 535) from the fourth Sikanni 
sandstone on Halfway River just below Cameron River. 
These occurrences indicate that the Sikanni Formation of this 
region lies within the lowest two subzones of Neogastroplites. 
Posidonia? nahwisi (McLearn) sensu Jato?, 

Pteria cf. camselli McLearn and P. via-media McLearn were 
collected by Stott from a road-cut near Beaver Creek north 
of Trutch (GSC Joe. 52210). 

Irish (1970, p. 73) reported the following fossils (GSC 
Ices. 30772, 30773) from near the mouth of Seventy-four Mile 
Creek, Halfway River map-area: Modiolus archisikanni 
McLearn, Modiolus sp. indet. (nov. sp?), M. via-alaska 
McLearn, Corbicula? sp. indet., Pecten sp. indet., Pinna cf. P. 
hagi McLearn, Pteria sp. indet., Arctica? sp. indet. He also 
obtained (GSC Joe. 30774 ), from the top of a ridge on the 
northeast side of Colt Creek: Posidonomya nahwisi McLearn 
cf. var. P. goodrichensis McLearn, and pelecypods, genus and 
species indet. 

SUlly Formation 

Definition. The Sikanni Formation, as originally defined by 
Hage (1944, p. I I) consisted of two members: a lower 
member, 380 feet (I I 5 m) thick, consisting of four 
sandstones; and an upper member about 600 feet (I 83 m) 
thick, consisting of dark marine shale. During studies in the 
Mackenzie-Liard region, the writer (Stott, 1960b, p. 11) 
found that both units were mappable and useful over a large 
region and proposed that both be given formation status. The 
name Sikanni was restricted to the sandstone and the name 
Sully applied to the overlying shale. 

The Sully Formation occurs as a recessive interval, 
commonly covered by talus or vegetation, that lies between 
the fine-grained Sikanni sandstone and the coarse grained to 
conglomeratic Dunvegan Formation. It is recognized 
throughout the region between Peace and Mackenzie Rivers 
(Figs. 3, I 2, I 3). 

The section of the Sully Formation occurring on Sully 
Creek (Stott, 1906, sec. 2) was designated as type. As that 
section occurs toward the northern limit of the formation and 
differs in some respects from the sections in the south, it is 
desirable to have a standard section in the Sikanni Chief 
region. The section on Sikanni Chief River between Mistahae 
and Kettle Creeks is so designated (sec. 62-21 ). 

Contact relationships. The base of the Sully shale apparently 
lies on successively older sandstones from west to east; the 
shale appears to grade into Sikanni sandstone and the lower 
boundary changes stratigraphic position within a relatively 
short distance (Figs. 12, 14 ). 

The upper boundary of the Sully Formation lies within a 
gradationa! succession of interbedded sandstone and shale at 
the base of the Dunvegan Formation and is drawn at the base 
of the lowest unit of thick- to massive-bedded sandstone. 

Distribution and thickness. The Sully Formation occurs in the 
broad, plateau-like region east of the Alaska Highway in the 
Trutch map-area (Pelletier and Stott, I 96 3 ). In the standard 
section on Sikanni Chief River, near Mistahae Creek, the 
formation is in the order of 720 feet (219 m) thick. It occurs 
in recessive slopes below cliffs of Dunvegan sandstone and in 
relatively flat, poorly drained areas east of the Minaker and 
Halfway escarpments. The canyons of both Sikanni Chief and 
Bucki nghorse Rivers are cut in Sully shale which can be 
traced downstream to the Fort Nelson River. The formation 
is only 300 to 400 feet (91-125 m) thick along the Muskwa 
escarpment to the northwest (Fig. I 2). 

Henderson (1954, p. 2281-2282) outlined a section 
between Trutch Creek and Fort Nelson River that was 
1455 feet (440 m) thick and included only 195 feet (59 m) 
assigned to the "sandy" (Sikanni) member. Difficulty is 
encountered in reconciling that section with the succession 
near Mistahae Creek. 
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In the Halfway River map-area to the south, the Sully 
shale underlies extensive areas on the ridges between 
Halfway and Cameron Rivers. Irish 0 970) did not separate 
the Sikanni and Sully Formations but the distribution of those 
formations in that area is shown in part by Stott 0 969 ). Irish 
estimated that the Sully shale is between 550 and 650 feet 
068-193 m) thick in that region. The Sully Formation 
underlies an area east of Kobes Creek drained by Farrell and 
Groundbirch Creeks. Farther north it is present in the valley 
of Aikman Creek, Cameron River, Blair, Townsend, and 
Gundy Creeks. Farther east, in the Charlie Lake map-area, 
equivalent beds were included in "upper Fort St. John shale" 
by Irish 0958) but those beds are assigned herein to the 
Shaftesbury Formation. 

The Sully Formation can be traced in the subsurface as 
a discrete lithologic unit eastward from the Sikanni River 
through the Julienne wells into the Beatton River map-area 
((94 H) Fig. 14]. The disappearance of the underlying Sikanni 
sandstone by lateral facies change results in a continuous 
sequence of dark marine shales. The Fish Scale marker 
horizon is well defined in the well logs and is readily traced 
across the basin into the westernmost wells, occurring there 
approximately 175 feet (53 m) above the base of the Sully 
Formation in Sinclair et al. Julienne c-54-H well. Beds 
containing abundant fish scales and fragments occur in 
outcrop in the interval 200 feet (61 m) to 251 feet (76 .5 m) 
above the base on Sikanni Chief River (sec. 62-21 ). 

Lithology. Three distinctive members are recognized in the 
type region of the Sully Formation and similar facies are 
found in the Sikanni Chief region. 

The basal beds of the standard section in Sikanni Chief 
canyon east of the highway comprise approximately 250 feet 
(76 m) of silty, rubbly, dark grey to black mudstone with 
some sideritic concretions. Argillaceous platy siltstone 
occurs in the middle and toward the top. A prominent unit of 
argillaceous siltstone with abundant fish scales and bone 
fragments and associated with bentonitic layers occurs about 
200 feet (61 m) above the base. Presumably those beds are 
the "Fish Scale marker horizon" that is widespread 
throughout the Plains (Williams and Burk, 1964) and were so 
correlated by Price 0 963 ). Those beds are exposed at various 
places along Sikanni Chief River and Middle Fork Creek, a 
tributary of Buckinghorse River. Warren and Stelck 0 969, 
p. 530) indicated that in the Fort St. John area, the interval 
between the top of the Sikanni sand equivalent and the 
Dunvegan Formation is 801 feet (244 m) thick. They reported 
a thin tuff bed (Third Tuff) 761 feet (232 m) below the base 
of the Dunvegan, and two other tuff beds, (First and Second 
Tuff), to be 300 and 380 feet (91 and 116 m) below the 
Dunvegan. They recognized the Fish Scale marker horizon 
bed at 680 feet (207 m) below the Dunvegan sandstone. 

The middle part of the formation, about 280 feet (85 m) 
thick, is not well exposed in the standard section but includes 
flaky to rubbly, non-concretionary, rusty weathering 
mudstone with much yellow efflorescence and selenite 
crystals. Those beds are similar to a well developed flaky 
shale interval that is recognized at Scatter River 
(sec. 65-lOA) and also in the type section on Sully Creek. 
The total thickness of this facies is not known as part of both 
the upper and lower member may be present in covered 
intervals in the sections. 

The upper member consists of at least 120 feet (37 m) 
of concretionary mudstone and 70 feet (21 m) of interbedded 
sandstone and mudstone. The mudstone is silty, dark grey to 
black, rubbly to blocky and contains reddish brown 
weathering, sideritic concretions. The uppermost beds are 
siltier with platy, laminated siltstone, and fine grained 
sandstone in 0.5-to 3-inch 02-75 mm) thick beds. 
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Fossil content and age. The Sully Formation on Sikanni Chief 
River lies above beds containing fossils lying within the 
Neogastroplites comutus Subzone. It lies below the late 
Cenomanian Dunvegan Formation and, therefore, can be 
dated as latest Albian to early Cenomanian. The "fish-scale" 
beds presumably represent the Fish Scale Marker horizon in 
the subsurface (see Burk, 1962) which according to Stelck 
(1962) represents the approximate boundary between Lower 
and Upper Cretaceous rocks. As pointed out by Warren and 
Stelck 0 969, p. 5 33) the Fish Scale marker bed occurs above 
the type Goodrich and type Sikanni Formations, not below 
them as stated by Rudkin 0 964, p. 15 7). 

A microfloral assemblage from the Sully Formation of 
Sikanni Chief River was described by Anan-Yorke and Stelck 
0978, p. 481). They listed 37 species of spores and pollen, 
29 species of dinoflagellates and four species of acritarchs. 
They commented (op. cit., p. 482): 

There is no obvious break in the floral 
succession. A large number of species continues 
from the fuckinghorse shale into the Sully 
Formation and the microfaunal changes 
throughout the studied section are gradual. 

Muskwa-Tetsa region 

Williams 0 944 ), during his investigations along the 
Alaska Highway between Fort Nelson and Watson Lake, 
assigned the oldest Cretaceous beds recognized to the 
"Bullhead Group(?)" and overlying shales to the Fort St. John 
Group (Plate 14 ). The beds of the "Bullhead Group(?)" were 
described by Williams (op. cit., p. 22) as consisting of "black 
lignitic shale, hard siltstone, and sandstone". Apparently the 
contact of those beds with the underlying Triasssic 
succession, now exposed in a road-cut at Mile 375 (Plate 15), 
was not visible because Williams added: 

The beds are crushed, folded, and faulted. 
On the west they lie close to the eastern side of a 
pronounced anticline in adjoining Middle Triassic 
strata. The variability of strike and dip of the the 
two groups suggests a faulted contact at the front 
of the anticline, which is closely folded and 
faulted on its western limb. The absence of 
Upper Triassic and Jurassic strata would also lend 
support to the occurrence of such a fault were it 
not possible that beds of these ages may never 
have been deposited in this region. 

Williams considered that there might be as much as 500 feet 
(804 m) or more of beds assigned to the "Bullhead Group(?)". 
However, in the road-cut at Mile 375 only 9 feet (2.7 m) of 
sandstone with minor conglomerate and interbedded, silty 
mudstone lie on fine grained sandstone of the Triassic Liard 
Formation (Plate 15). That unit is overlain by mudstone 
typical elsewhere of the Fort St. John Group. Although those 
basal beds may indeed be equivalent to some part of the 
Bullhead Group, they do not form a mappable unit and are 
included in the Fort St. John Group. McLearn and Kindle 
0950), in their summary of Williams's investigations along 
the Alaska Highway, omitted any mention of the questionable 
Bullhead strata, stating unequivocally (op. cit., p. 71 ): 
"Somewhere between Pocketknife and Tetsa Rivers, the 
Bullhead group disappears from the geological column, for it 
has not been found in Tetsa and Liard Valleys". Apparently 
McLearn's perceptive understanding of Cretaceous 
stratigraphy had rectified the misconception. 



PLATE 14 

Tsoo Tablelands, looking southwest across Alberta Plateau between Fort Nelson and Muskwa Rivers. 
Low terrain in foreground is underlain by Sully and Sikanni Formations; the scarp is formed by the 
resistant, conglomeratic Dunvegan Formation. R.C.A.F. Photo T27R-l 96. 
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In an earlier study, Williams (1923, p. 6b) had concluded 
that the Fort St. John shales north of Fort Nelson were 
underlain by sandstones that he considered "may be 
equivalent to the Bullhead Mountain sandstone". Williams 
noted, about 20 miles (32 km) above the junction of the Liard 
and Fort Nelson Rivers, "I 00 feet of crossbedded, torrential 
sandstone and grits containing plant fragments in upper 
beds". Actually, those beds are part of the Dunvegan 
Formation occurring on the west flank of the Liard Syncline. 
Williams's miscorrelation may be attributed possibly to his 
inability to observe from the valley bottom the prominent 
west-dipping sandstones on the east flank and to his probable 
assumption that the conglomeratic sandstones cropping out 
along the river banks continued to dip eastward beneath 
shales occurring farther upstream. 

Williams (1944) concluded that the total thickness of 
the Fort St. John Group in the vicinity of Tetsa River was in 
the order of 1500 feet (457 m) or more. He outlined the 
following section: 

Top of Sec ti on 

Shale 

Sandstone and shale wi t h Posidonomya 
nahwisi var. goodrichensis and P. nahwisi 
var. moberliensis; poorl y p reser ved plant 
re main s 

Shale and sandst one 

PLATE 15 

Thickness 
fee t (met res) 

250 ( 76 ) 

600 ( 183 ) 

500 (1 52 ) 

Contact of Cretaceous Buckinghorse Formation with 
underlying Triassic Liard Formation, Mile 375, Alaska 
Highway. Basal 9 feet (3 m) of Buckinghorse consists of 
sandstone and silty mudstone with some pebbles. GSC 
Photo 128413. 
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Williams noted that the lower shales were distributed over a 
wide area and that their thickness might be twice his 
estimate. He correlated the beds with the Pine River 
sequence, the only reasonably well known succession at that 
time. He considered that the lower shales corresponded with 
the Hasler Formation, the middle fossiliferous sandstones 
with the Goodrich Formation and the upper shales with the 
Cruiser Formation. However, he applied no formal names to 
the units he recognized. 

Although Henderson (1954) did not apply the term Fort 
St . John to the Lower Cretaceous shales of the Muskwa River 
region, he did outline the succession in considerable detail. 
He indicated that the Buckinghorse shales, lying in the 
Triassic Toad Formation, had a total thickness of 3617 feet 
(1103 m) and could be divided into three members. He 
indicated that those beds were overlain by 800 feet (244 m) 
of Sikanni sandstone which, in turn, were separated from the 
Dunvegan Formation by 250 feet (76 m) of shale. According 
to Henderson's calcu lations, the total succesion was in the 
order of 4700 feet (1433 m) thick. 

Stelck et al. (1956) outlined, in chart form, a five-fold 
division of the Fort St. John Group that had not been 
described previously. Their terminology combined 
formational names defined by Kindle (1944) on Liard River 
with the Sikanni Formation as defined farther south by Hage 
(1944 ). Their succession, in ascending order, was Garbutt, 
Scatter, Lepine, Sikanni sandstone, and Sikanni shale. 
Subsequently Stelck (pers. comm., Dec. 8, 1958) provided 
additional information: 

We are basing the five-fold division of the 
St. John group on the section west of Fort Nelson 
in the Chischa (Sheep Creek) region. Here we had 
Garbutt at the base, with the "Lemmoceras'' (sic) 
fauna well shown about 800 feet above the 
Triassic. Down the creek the Scatter came in 
with the Inoceramus altifluminis fauna. At this 
point the Sikanni is sitting above us on the cliffs 
to the east of Muskwa River and to the north of 
the Tetsa River where I was able to pick up a 
typical Sikanni sandstone suite of Pelecypods. 
The Sikanni sandstone here is around 600 feet or 
so in thickness and the section becomes shaly 
again above the Sikanni sandstone before the Fort 
Nelson conglomerate appears to cap Steamboat 
Mountain. 

This five-fold subdivision is most useful in the region north of 
the junction of Toad and Liard Rivers. Although sandstones 
equivalent to the upper Scatter Formation are present in the 
vicinity of Chischa Creek, they have only local distribution 
(Taylor and Stott, l 968b). For present purposes, they are 
included as part of the Buckinghorse Formation, as was done 
by Henderson (1954). The Fort St. John Group of the 
Muskwa-Tetsa region, therefore, comprises the Buckinghorse, 
Sikanni, and Sully Formations (Table III). 

The distribution of the group in this region is shown on 
Tuchodi Lakes, Fort Nelson and Toad River map-areas 
(Taylor and Stott, 1973; l 968b; 1980; see also Fig. 3). Much 
of the lower part is exposed on Tetsa River (Stott, l 968a, 
sec. 64-3) and, although exposures are not continuous, a 
composite section can be constructed from outcrops there 
and on the Muskwa Escarpment (sec. 64-25) (Fig. 12, 13). 
The group is about 4500 to 4700 feet (1372-1433 m) thick in 
the vicinity of Muskwa River but decreases in thickness 
eastward, being about 2500 feet (762 m) thick in wells on the 
eastern side of the Fort Nelson map-area. 



TABLE DI 

TABLE OF FORMATIONS 

Muskwa and Tetsa River Region 

Series Group Formation thickness Lithology 

Upper Dun vegan Massive conglomerate; fine-
Cretaceous 500-600' to coarse-grained sandstone; 

(152-183 m) carbonaceous shale and 
mudstone; coal. 

Sully Dark grey, marine shale with 
300' sideritic concretions. 
(91 m) 

Sikanni Fine grained, laminated, 
800-1000' marine sandstone; silty 

Lower (244-304 m) mudstone. 
Cretaceous 

Fort St. John Buckinghorse Dark grey, silty marine shale 
4500-4700' 3500'± with sideritic concretions; 
(1372-1432 m) (1066 ± m) highly glauconitic, fine 

grained sandstone and 
siltstone. 

Regional erosional unconformity; bevels 
succeedingly older rocks eastward. 

In this region, the Fort St. John Group lies 
unconformably on Triassic rocks in the Foothills and farther 
east on Mississippian beds. At Mile 375, the immediately 
underlying sandstone is assigned to the Triassic Liard 
Formation and only a few miles farther east on Tetsa River 
(sec. 64-3), the Cretaceous rocks are in contact with shale 
and siltstone of the older Triassic Toad Formation. 

In the subsurface of the more southerly part of the Fort 
Nelson (94 J) map-area, the entire Fort St. John Formation is 
penetrated in wells drilled on the high plateau country 
between Muskwa and Prophet River (Fig. 15). The upper part 
of the group is eroded in the region of Prophet and Fort 
Nelson River. From there, the line of section has a northerly 
trend, and the complete group is penetrated in the Imperial 
Island River No. 1 well (Lat. 60°09'29"N, Long. 121 °08'16"W). 
The base of the group lies unconformably on Triassic rocks in 
the western sections and on Mississippian rocks to the east 
and northeast. 

The cross-section (Fig. 16) drawn near the northern 
boundary of the Fort Nelson (94J) map-area, illustrates the 
development of a major flexure, resulting in a much thicker 
sequence of beds in the Muskwa-Tetsa region than in the 
eastern part of Fort Nelson map-area. The Radioactive 
Marker 3, used as datum, is well defined in the well logs, and 
the interval between it and the sub..:Cretaceous unconformity 
is relatively uniform in the east but increases markedly 
between (Gulf States) Evie Lake No. 1 well (b-90-G/94-J-14) 
and Pacific SR CanDel Kledo c-14-G well (c-14-G/94-J-13). 
That change appears to coincide with a postulated extension 
of the Bovie Lake fault zone (Taylor and Stott, 1968a) where 
the west side has dropped relative to strata on the east side. 

Buckinghorse Formation 

Definition. Lower Cretaceous shales assigned to the 
Buckinghorse Formation in the Muskwa-Tetsa region are in 
direct continuity to the south with the type Buckinghorse 
Formation (Fig. 3 ). 

Distribution and thickness. Silty, marine shales of the 
Buckinghorse Formation occur in the broad belt formed by 
the low-lying region between the eastern Foothills and high 
escarpments capped by the overlying Sikanni sandstone. The 
shales occur at the surface over a large part of the Plains 
northeast of Klingzut Mountain, outcropping in high cliffs 
along Prophet River. Lowermost beds of the Buckinghorse 
are exposed on the eastern flank of the folded belt between 
Bat Creek and Tuchodi River. Fairly continuous outcrops 
occur along Gathto and Chlotapecta Creeks, Chischa and 
Tetsa Rivers. In that region, the upper part of the formation 
is exposed in gullies along the Muskwa Escarpment. Only a 
few exposures are present in the valleys of the lower Muskwa 
River, but the formation can be recognized in wells drilled 
within the central part of Fort Nelson map-area. 

The Buckinghorse Formation is recognized as far north 
as the junction of Toad and Liard Rivers (Figs. 3, 9). In that 
vicinity, major sandstone units appear in the lower to middle 
part of the shale succession and, consequently, other 
formational assignments are made. Only small, isolated 
outcrops of the Buckinghorse were noted on Dunedin River 
and its western tributaries. Scattered exposures occur along 
Dunedin Escarpment to the east. 

In the middle to eastern part of the Fort Nelson 
map-area, Buckinghorse shales occur along the lower part of 
Prophet River and such western tributaries as Tenaka and 
Cheves Creeks. Much of the country east of the Alaska 
Highway is covered by muskeg and the surface bedrock 
consists of the Sikanni Formation or higher beds. A few 
exposures of the Buckinghorse Formation occur along Fort 
Nelson River above its junction with Muskwa River but are 
rare along the river below the town of Fort Nelson. No 
outcrops were found along Snake River to the east. 

One of the most complete sections occurs on the south 
side of Tetsa River near Mile 367 on the Alaska Highway 
(sec. 64-3), where about 2000 feet (610 m) of the lower part 
of the formation is exposed. Upper beds of the formation are 
well exposed on the escarpment east of Muskwa River 
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(sec. 64-25). An estimated thickness of about 3500 feet 
(1067 m) is given by this composite section (Fig. 13). 
Thicknesses in that order occur in Pacific Sr. CanDel Kledo 
c-14-G well (c-14-G/94-J-13) and CDR Pac. Sine. Prophet 
d-21-B well (d-21-B/94-J-3) (Fig. 13). Farther east beyond 
Fort Nelson, the Buckinghorse Formation has decreased in 
thickness to about 2000 feet (610 m) in B.A. Shell Klua Creek 
b-49-F well (b-49-F/94-J-9) and slightly less than 2000 feet 
(610 m) in B.A. Shell Klua Creek No. 2 well (2-56-H/94-J-9). 

The Buckinghorse Formation is approximately 600 feet 
(l 83 m) thicker in the Muskwa-Tetsa region than in the 
Sinclair et al. Julienne c-54-H well k-54-H/94-G-2). 
Although the well is located southeast of Buckinghorse River, 
the thickness there is probably only slightly less than that of 
the type section. The thickness on Tetsa River is 
approximately the same as that encountered 25 miles (40 km) 
to the northeast in the Pacific SR CanDel Kledo c-14-G well 
k-14-G/94-J-13). 

Contact relationships. The Buckinghorse Formation south of 
Tuchodi River lies, possibly disconformably, on the Gething 
Formation. The contact is marked by an abrupt change from 
glauconitic, concretionary sandstone to rubbly, rusty 
weathering shale. A thin bed of pebbles commonly occurs at 
the base of the shales. Outcrop sections where this contact 
is exposed were described previously from Prophet River, Bat 
Creek, Kluachesi River, and Gathto Creek (Stott, 1963; 
secs. 64-21, 64-22, 64-23, 64-24). 

The lower part of the Buckinghorse is exposed along the 
banks of Chlotapecta Creek (sec. 65-3). At that locality, 
48 feet (15 m) of fine grained sandstone lies on the Triassic 
Liard Formation. The sandstone of the two units appears 
similar but the Liard sandstone is highly calcareous. The 
sandstone included in the Buckinghorse Formation almost 
certainly is equivalent to some part of the Gething 
Formation. It is predominantly fine grained, siliceous, grey, 
thick bedded, and weathers rust to grey. The contact 
between the sandstone and shale is abrupt and distinct. 

At the westernmost exposure of Cretaceous beds along 
Chischa River, black shale appears to lie unconformably on 
Triassic rocks, although 2 to 3 feet (0.6-0.9 m) of fine 
grained sandstone occurs about 10 feet (3 m) above the base 
of the Buckinghorse. On the western flank of the next 
anticline downstream, the basal Cretaceous beds comprise 
9 to 10 feet (2.7-3 m) of fine grained, siliceous, massive 
sandstone with some pebbles embedded in the upper surface. 

At Mile 375 on the Alaska Highway (sec. 64-1), the 
basal Buckinghorse Formation is marked by 9.5 feet (2.9 m) 
of interbedded mudstone, sandstone, and some conglomerate 
which lies paraconformably on the lowermost part of the 
Triassic Liard Formation (Plate 15). The conglomerate 
consists of one-eighth to one-half inch (3-13 mm) chert 
pebbles with a sandy, mudstone matrix. A small remnant of 
the underlying Triassic is partly surrounded by conglomerate. 
About 235 feet (71 m) of typical Cretaceous, concretionary 
mudstones ov~rlie the coarser basal beds. 

Farther downstream on Tetsa River, the basal shales of 
the Buckinghorse Formation lie on the older Triassic Toad 
Formation and there is no evidence of a basal conglomeratic 
unit within the Buckinghorse. 

Farther east, basal Cretaceous beds overlie Permian, 
Mississippian, and Devonian strata (Figs. 15, 16). Permian 
rocks lie below Cretaceous beds in a small area centred 
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around Liard River where it crosses the 60th parallel of 
latitude. Mississippian rocks occur beneath Cretaceous beds 
in a broad belt extending from that locality southeasterly 
into Alberta. To the east of the British Columbia-Alberta 
border, Cretaceous rocks lie unconformably on progressively 
older Devonian beds. 

The upper contact of the Buckinghorse Formation is 
exposed along the Muskwa Escarpment and also along the 
Alaska Highway at Mile 351. At these localities, 
Buckinghorse shale grades upward into Sikanni sandstone 
through an interval of interbedded sandstone and mudstone 
which becomes increasingly sandier toward the top. 

Lithology. At Prophet River (Stott, 1973, sec. 62-20), the 
basal 65 feet (19 .3 m) of the Buckinghorse Formation consist 
of very silty, black mudstone containing a few sideritic 
concretions, thin seams of bentonite, and traces of 
glauconite. These basal beds lie on a highly glauconitic unit 
of interbedded sandstone and concretionary mudstone 
assigned to the Gething Formation. Similar beds occurring 
above Gething sandstone are exposed north of Prophet River, 
near Bat Creek, between Kluachesi and Muskwa Rivers 
(Stott, 1973, secs. 64-21, 64-22, 64-23). Some 775 feet 
(236 m) of basal beds outcrop on a tributary of Gathto Creek 
(Stott, 1973, sec. 64-24); the lower 500 feet (152 m) of silty 
mudstone contain numerous large sideritic concretions but 
the overlying mudstone is less silty and contains only rare 
concretions. 

In the Tuchodi-Tetsa region, the Buckinghorse 
Formation is readily divisible into three major units, 
corresponding in large part to the Garbutt, Scatter, and 
Lepine Formations of the Liard region. Recognition of these 
three units resulted in the application of those names by 
Stelck et al. (1956). Owing to the limited local distribution 
and relatively minor development of the sandstones, they are 
more conveniently included in the Buckinghorse Formation 
for the purposes of this report. Black, rusty-weathering 
shales with large sideritic concretions occur at the base of 
the formation and are overlain by rubbly to flaky shales. 
These basal shales are well exposed on Tetsa River and 
Chlotapecta Creek (secs. 64-3, 65-3) (Figs. 13, 15). In the 
region of Chischa River and Chlotapecta Creek, an overlying 
succession, consisting of two sandstone sequences separated 
by dark shale, is similar to the Scatter Formation. The lower 
sandstone sequence of interbedded, silty sandstone and shale 
is moderately recessive. The second succession of sandstone, 
separated from the first by dark shale, is approximately 
equivalent to the upper Scatter sandstone (Plate 16). It is 
well exposed at the junction of Chlotapecta Creek and 
Muskwa River and on Chischa River (sec. 64-29). It consists 
of several units of fine grained, platy to thick-bedded 
sandstone with intercalated silty mudstone. The upper 
Buckinghorse Formation, well exposed east of Muskwa River 
(sec. 64 -25 ), consists of concretionary shale at the base, 
rusty flaky shale in the middle, and silty shale with platy 
siltstone in the upper part. 

At Chlotapecta Creek (sec. 65-3), where 1558 feet 
(475 m) of section was measured, the basal Buckinghorse 
sandstone is overlain by blocky mudstone containing large 
siderite concretions. Thin seams of bentonite occur 
sporadically in the lower 300 feet (91 m). A few thin beds of 
siltstone and very fine grained sandstone occur in the 
succeeding mudstone and a 24-foot (7.3 m) unit of sandstone 
occurs about 1300 feet (396 m) above the base. The 
remainder of the exposed section includes mudstone and 
interbedded sandy siltstone. 



More than 2000 feet (610 m) of the lower Buckinghorse 
Formation is exposed at Tetsa River (sec. 64--3). At that 
locality, Buckinghorse mudstone lies directly on the siltstone 
and shale of the Triassic Toad Formation. The lower 920 feet 
(280 m) of the Buckinghorse Formation consist of silty, 
concretionary mudstone with a few units of argillaceous, 
platy siltstone and sandstone. Thin seams of bentonite are 
present in the upper half of this unit. The overlying 500 feet 
(152 m) comprise flaggy to thin-bedded siltstone and 
sandstone with varying amounts of intercalated shale. Those 
beds are approximately equivalent to the lower sandstone 
member of the Scatter Formation. The remainder of the 
Tetsa section, about 500 to 600 feet (152-183 m) thick but 
not all exposed, contains rubbly mudstone with some very 
silty, blocky mudstone and argillaceous siltstone in the upper 
part. This upper part may be equ ivalent to some part of the 
middle and upper members of the Scatter Formation. 

The upper part of the formation is exposed in gullies 
along the Muskwa Escarpment and also along the Dunedin 
Escarpment west of Steamboat Mountain. In a gully on the 
escarpment southeast of Kluachesi River, some 1200 feet 
(366 m) of Buckinghorse mudstone is fairly well exposed 
(sec. 64--26). The lower 925 feet (282 m) contains rubbly 
mudstone to flaky shale that has a yellow efflorescence and 
generally contains only a few concretions. This part of the 
section is similar to the lower middle part of the Lepine 
Formation at Liard River and to the upper part of the type 
Buckinghorse Formation. The upper 300 feet (91 m) of the 
section on the Muskwa Escarpment contain large, reddish 
brown weathering sideritic concretions, and resemble the 
upper Lepine Formation and the type upper Buckinghorse 
Formation on Buckinghorse River. 

Farther north, on the escarpment east of the junction 
of Chlotapecta Creek and Muskwa River (sec. 64- -25), about 
2000 feet (610 m) of the upper Buckinghorse Formation are 
almost entirely exposed. The basal 14-4- feet (4-4- m) contain 
sandstone considered equivalent to the upper Scatter 
(Tussock) sandstone. On Chischa River (sec. 64- -29; Plate 16); 
this part of the succession includes two prominent units of 
fine grained, silty, thin bedded sandstone overlain by several 
alternating units of mudstone, argillaceous siltstone, and 
sandstone. The sandstone is well indurated with siliceous 
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Sandstone equivalent of the Upper Scatter Formation, along 
axis of small anticline, Chischa River. 

cement and weathers brown. Henderson (1954-, p. 2284-) 
reported a thickness of 232 feet (71 m) for this sandstone 
unit, but the writer included 262 feet (80 m) in it. Opposite 
Chlotapecta Creek, the sandstone unit is overlain by 355 feet 
(108 m) of black, rubbly to blocky mudstone with reddish 
weathering, sideritic concretions. The middle part, 
approximately 4-00 feet (122 m) thick, contains rubbly 
mudstone with a yellow efflorescence, some thin interbeds of 
very silty, platy sandstone, and thin bentonitic seams. The 
upper part, about 1200 feet (366 m) thick, similar to the 
lower beds, contains mudstone with well developed sideritic 
concretions. These beds grade upward into the Sikanni 
sandstone. 

Fossil content and age. An assemblage of foraminifera, 
dated as Early Albian, was identified by T.P. Chamney from a 
sequence of samples collected from the lower 65 feet 
(19.8 m) of the Buckinghorse Formation on Prophet River 
(Stott, 1973, sec. 62-20). This assemblage included such 
forms as Quadrimorphina cf. Q. albertensis Mellon and Wall, 
Gaudryina nanushukensis Tappan, Conorbina norrisi (Mellon 
and Wall), Miliammina sp., and Haplophragrnoides spp. 
Chamney suggested that the fauna may be older than the 
Arcthoplites mcconnelli Zone (Fig. 5). 

It is possible that shales equivalent to the Gething 
Formation to the south are included in the Buckinghorse 
Formation within the Muskwa-Tetsa region. If so, the basal 
beds in that region would be somewhat older than the type 
Buckinghorse beds from which Arcthoplites and Beudanticeras 
were obtained and which overlie Gething strata. However, as 
discussed in the section on Correlation, this problem is 
unresolved. 

Sikanni Formation 

Definition. The Sikanni Formation, comprising the lower 
sandstone of Hage (194-4-) and as restricted by Stott (I 960b), is 
most fully developed in the Muskwa-Tetsa region (Plate 17). 
Henderson 0954-, p. 2282), who included all the beds between 
the Buckinghorse and Dunvegan Formations in the Sikanni 
Formation, described the Sikanni as being 800 feet (24-4- m) 
thick in the vicinity of Tetsa River and as comprising "seven 
strong sandstones with intervening shales and with four (or 
more) other thin sandstones above. These beds are referred 
to here as the 7 -11 Sandstone member". Although the 
formation was defined some 100 miles (161 km) to the 
southeast on Sikanni Chief River, it is best developed along 
the Muskwa and Dunedin Escarpments. 

Distribution and thickness. The formation extends from its 
type locality on Sikanni Chief River northwesterly along a 
series of prominent escarpments lying east of Minaker, 
Muskwa, Dunedin, and Liard Rivers (Fig. 3). It forms the 
surface bedrock east of Prophet River and of several large, 
erosional remnants east of Muskwa River, but is best exposed 
along the Muskwa Escarpment (Plate 17). Within the Fort 
Nelson map-area (94- J), the formation gradually becomes 
much more argillaceous and recessive eastward, and finally 
becomes inseparable from other beds of the Fort St. John 
Group. Exposures are scarce north of Mile 230 on the Alaska 
Highway but the formation does crop out along Jackfish 
Creek and for several miles along Fort Nelson River in the 
vicinity of Klua Creek. 

The formation is exposed in a series of road-cuts along 
the Alaska Highway in the vicinity of Steamboat Mountain 
between Miles 350 and 356. There, the lower, thick-bedded 
sandstone units form resistant cliffs. To the north of Kledo 
Creek, the Sikanni beds are not well exposed but their 
ridge-forming character permits mapping from aerial 
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photographs. Farther east, the Sikanni Formation is more 
recessive but it caps broad, flat-topped ridges extending 
toward Fort Nelson. Several exposures of very silty, platy to 
thin-bedded sandstones occur in gullies of small streams 
flowing off the south side of those ridges. 

Twelve sections were examined between the type 
locality and Scatter River (Fig. 12). The Sikanni Formation 
of the type region increases northwesterly toward the 
Muskwa-Tetsa region. That increase is directly related to a 
lateral fades change from Sully shales in the southeast to 
sandstone assigned to the Sikanni in the northwest. The 
thickest section, consisting of more than 1000 feet (304 m) of 
strata, occurs on the escarpment east of Dunedin River 
(sec. 65-5) but the average thickness along Dunedin and 
Muskwa Escarpments is somewhat less. The formation is 
more than 800 feet (244 m) thick, opposite the mouth of 
Kluachesi River (sec. 64-27), over 900 feet (274 m) thick 
opposite the mouth of Tuchodi River (sec. 64-30), and over 
900 feet (274 m) thick south of McClellan Creek (sec. 64-6). 

Contact relationships. The lower beds of the Sikanni 
Formation are transitional into the underlying Buckinghorse 
shale and the boundary lies at no persistent stratigraphic 
horizon. These beds are well exposed at Mile 351, on the 
Alaska Highway and opposite the mouth of Chlotapecta 
Creek (sec. 64-25). At these localities, silty, blocky 
mudstone with well developed concretions contain more silt 
upward into the section and thin, platy, argillaceous 
sandstone and siltstone become more numerous. The contact 
is drawn at the first appearance of well developed and 
continuous sandstone beds. 

The upper contact of the Sikanni sandstone with the 
overlying Sully mudstone is not exposed. Generally, there 
appears to be a very distinct change from resistant sandstone 
to recessive mudstone, but in all sections examined, the basal 
Sully beds were covered. Within the Muskwa-Tetsa region, 
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Sikanni Formation on Muskwa Escarpment east of Tuchodi 
River . GSC Photo 128446. 
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the top of the Sikanni appears to lie at approximately the 
same stratigraphic horizon (Figs. 12, 15) but to the east, the 
upper sandstones grade laterally into mudstone and the 
contact is drawn at the top of the successively older 
sandstones from west to east. 

Lithology. The number of major sandstone units in the 
formation appears to fluctuate from one section to another. 
The main part of the formation between Prophet and Dunedin 
Rivers appears to comprise 7 major cycles of sandstone and 
shale (Fig. 12). The upper 150 to 200 feet (46-61 m) of the 
formation, commonly obscured by talus or vegetation, seems 
to be formed by a more continuous sandstone succession 
which is more argillaceous and less well bedded than the 
underlying sandstones. Although thin beds of silty mudstone 
to shale are present in this upper part, well developed units 
consisting only of mudstone do not occur. 

Three sandstones are exposed along the Alaska 
Highway, a few kilometres south of the village of Trutch 
(sec. 62-18). There, the sandstones are argillaceous, very 
finely laminated, platy to thick-bedded. Some 
well-developed slump structures are present in the road-cuts 
(Plate 12). 

On the Muskwa Escarpment, opposite the mouth of 
Chlotapecta Creek (sec. 64-25), the Sikanni Formation is well 
exposed but mostly inaccessible (Plate 17). Seven sandstone 
units, readily defined, range in thickness from 35 to 80 feet 
(10.7-34.4 m). The upper part of the formation, over 
200 feet (61 m) thick, appears to consist mainly of sandstone 
with only minor interbedded mudstone. To the south, 
opposite Tuchodi River (sec. 64-30), seven sandstone units 
can be defined but these do not correlate precisely with those 
at Chlotapecta Creek, 15 miles (24 km) distant. Farther 
south, opposite the mouth of Kluachesi River (sec. 64 -27), 
only the lower 325 feet (99 m) of the formation are well 
exposed. 

Three sections (64-4, 65-5 , 64-6) were examined in the 
Dunedin Escarpment. The first section north of Steamboat 
Mountain (64-4) is not well exposed at the top and additional 
beds may be present below the lowermost outcrop. The 
sandstones there match fairly well with similar units at the 
next section to the north (sec. 65 -5; Fig. 12). The latter is 
the thickest section measured and is probably complete. The 
sandstone units do not match too well with the next section 
north (sec. 64-6) although some of the thicker units appear to 
be continuous. The sandstone in all these sections is very 
similar. However, the occurrence of 40 feet (12.3 m) of 
medium-grained to conglomeratic sandstone in section 6-5 is 
an exception to the typical Sikanni sandstone. At least 
15 feet (4 .6 m) of conglomerate occurs near the top, 
containing pebbles averaging about one-half of one inch 
(12.7-25.4 mm) in diameter, but some are as much as one and 
one-half inches (38.l mm). These pebbles are dominantly 
chert. 

Sandstones of the Sikanni Formation vary from flaggy 
to thick-bedded (Plate 18), and units range from less than one 
foot (0.3 m) to as much as 100 feet (30.4 m). Thin, platy 
bedding and crossbedding are common (Plate 19). Slump 
structures (Plate 12) are well developed in the more easterly 
section and are well exposed in road-cuts along the Alaska 
Highway. 

The sandstones are mainly fine grained, very finely 
laminated, siliceous and weather light brownish grey. Sorting 
varies from very good to poor. Typical sandstones in the 
siltier fades are very fine grained and poorly sorted. 



The main constituent is quartz, ranging from 60 to 
90 per cent. Quartz grains appear to be angular to 
subangular but the faint traces of secondary overgrowths 
indicate that many grains were at least subrounded originally. 
Chert is the second main constituent of the Sikanni 
sandstones, although perhaps less abundant than in some of 
the older Cretaceous formations. It generally has a 

PLATE 18 

Bedding in Sikanni sandstone, north of Steamboat Mountain; 
section 64-4. GSC Photo 128422. 

PLATE 19 

Crossbedding in Sikanni Formation, Dunedin Escarpment; 
section 65-5. GSC Photo 128466. 

microaggregate structure. The grains commonly appear 
smaller than the quartz grains and are more rounded. Rock 
fragments are not common in the Sikanni sandstone but 
consist mainly of argillaceous or carbonate grains. 
Metamorphic grains are rare. Carbonate grains commonly 
have a limonitic rim and some appear to have been crushed, 
forming a cement for the more resistant quartz grains. 
Minor constituents include mica flakes and many thin 
sections include traces of glauconite, which occurs as grains 
or irregular patches. A few grains of feldspar were observed, 
but as in the equivalent Goodrich Formation, feldspar is rare 
to absent. Carbonaceous fragments are present but do not 
consitute a major part of the rock. The most important 
matrix constituent is clay with minor amounts of carbonate, 
siderite, and notable silica, as shown by the overgrowths. 
Matrix is generally low, averaging between 5 and 10 per cent 
but ranging as high as 25 per cent of the total rock. 

The shales occurring between the major sandstone units 
are dark grey to black, rubbly to blocky and contain some 
concretions. They are commonly silty and thin beds of 
sandstone and siltstone may be present within the shale units. 

The main sandstone facies grades laterally eastward 
into interbedded silty sandstone, siltstone, and shale, 
becoming much less resistant in the vicinity of the 
north-flowing part of Prophet River. Outcrops of equivalent 
beds are present along Jackfish Creek and along Fort Nelson 
River near Klua Creek. In the region, the strata consist of 
thin, flaggy beds of very fine-grained, grey laminated 
sandstone and argillaceous siltstone with interbedded rubbly, 
rust-weathering shale. 

Along the Tsoo Tablelands, (Plate 14) Sikanni 
sandstones are fine grained, finely laminated, siliceous, and 
weather brownish grey. Bedding is fairly uniform but can 
vary from flaggy to thick-bedded. Shales are silty and 
commonly include sideritic concretions that weather reddish 
brown. East of the Tablelands, the Sikanni Formation 
consists of platy to flaggy, silty sandstone with interbedded 
siltstone and shale, and loses its prominent ridge-forming 
character. Its recognition on the flat ridges of the Poplar 
Hills south of Fort Nelson is based on a few scattered 
outcrops and on the topographic expression. 

Fauna and age. Posidonia? nahwisi var. goodrichensis 
(McLearn) and P.? nahwisi var. moberliensis (McLearn) were 
collected by Stott at Mile 353 on the Alaska Highwa·y (GSC 
Joe. 65921 ); Posidonia? nahwisi (McLearn) f. typica was 
collected from the talus of the Sikanni Formation north of 
Steamboat Mountain (GSC loc. 65926); and P.? nahwisi 
(McLearn) sensu Jato? was collected from a road-cut near 
Beaver Creek north of Trutch (GSC loc. 52210). A similar 
fauna, including Neogastroplites? was collected by Williams 
(1944) from road-cuts near Steamboat Mountain. This fauna 
is considered by Jeletzky to represent part of the 
Neogastroplites Zone of Late Albian age. 

&illy Formation 

Definition. The Sully Formation comprises those marine 
shales lying between the Sikanni and Dunvegan Formations. 
In the Muskwa-Tetsa River region, it forms a thin, recessive 
unit below the massive cliffs of the Dunvegan and can be 
readily mapped throughout the region. The formation is 
commonly covered by talus or vegetation. 
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Distribution and thickness. The Sully Formation underlies a 
large area between Klua Lakes and Fort Nelson on the east 
side of the Fort Nelson map-area. Exposures along Klua 
Creek consist of rusty weathering, black, rubbly shale. 
Directly east and just beyond the eastern boundary of the 
map-area, the Sully is exposed along the lower part of 
Sikanni Chief River where several large cliffs are formed of 
soft muddy shale coated with a yellow efflorescence and 
containing abundant small selenite crystals. 

The Sully Formation, well developed although not 
totally exposed at any one locality in the Sikanni Chief 
region, shows a marked change in thickness from 700 feet 
(21'3 m) to about lfOO feet (122 m) or less in the 
Muskwa-Tetsa region (Figs. 12, 13). The formation is eroded 
in much of the Plains area to the east but equivalent beds 
appear again in the north part of Petitot River (91f P) 
map-area and Trout River (95 SE) map-area. The Fish Scale 
marker horizon, recognized to the south (Fig. I If) and north 
(Fig. 18) has not been identified in the western area. 
However, it probably lies at or near the top of the Sikanni 
Formation along the Dunedin-Muskwa Escarpments. 

Only a few outcrops of Sully shale were found along the 
Muskwa and Dunedin Escarpments (Figs. 3, 12). The 
formation appears to range from about 250 to lfOO feet 
(76-122 m) in thickness in that region, although it maintains a 
fairly uniform thickness of about 300 feet (91 m) along the 
escarpments but increases eastward to as much as 700 feet 
(213 m). The increased thickness is directly related to the 
lateral eastward facies change from Sikanni sandstone to 
shales included in the Sully Formation. 

Contact relationships. The base of the formation apparently 
lies on successively older sandstones from west to east; the 
shales appear to intertongue with Sikanni sandstones and the 
lower boundary changes stratigraphic position. The base 
appears to lie at approximately the same stratigraphic 
position along the Muskwa and Dunedin Escarpments, as the 
formation shows little variation in thickness. However, the 
succession included within the Sully increases in thickness 
farther east, and presumably additional beds are included 
there. 

The upper boundary lies within a gradational succession 
of interbedded sandstone and shale at the base of the 
Dunvegan and is drawn at the base of the first unit of thick­
to massive-bedded sandstone. That contact appears to lie at 
approximately the same stratigraphic horizon, lying below a 
remarkably persistent sandstone of the Dunvegan along the 
Muskwa and Dunedin Escarpments (Figs. 3, 12). 

Lithology. The Sully Formation is poorly exposed in this 
region and generally only the beds immediately below the 
Dunvegan cliffs are visible. In this region, the formation 
appears to consist of silty, dark grey to black mudstone with 
reddish weathering sideritic concretions. Interbedded 
argillaceous siltstone and fine grained sandstones in half-inch 
to three-inch beds occur near the top. The sandstone is 
similar to that found in the more massive beds at the base of 
the Dunvegan Formation. 

The formation is best exposed on the ridge north of 
Steamboat Mountain (sec. 61f-lf ), although the contacts with 
the enclosing formations are covered. The Sully strata, 
290 feet (88.lf m) thick, comprise rubbly to blocky, dark grey 
to black mudstone. Some concretions and thin beds of silty 
sandstone and siltstone occur in the upper half. 

Age. The Sully Formation, lying between the Late Albian 
Sikanni Formation and the Late Cenomanian Dunvegan 
Formation, is dated as latest Albian to early Cenomanian. 
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The basal shale strata of the formation in the type region in 
the District of Mackenzie and also at Sikanni Chief River are 
represented apparently in Tuchodi Lakes and western Fort 
Nelson map-areas by the upper Sikanni sandstone. Therefore, 
the base of the Sully Formation in that region is presumably 
younger than at the type locality. At the type section on 
Sully Creek and in the standard section at Sikanni Chief 
River, the Sully Formation lies above beds containing 
Neogastroplites crirnutus (Whi teaves). It appears that the top 
of the Sikanni Formation in the Muskwa-Tetsa region 
coincides approximately with the Fish Scale marker horizon. 
The latter is considered by Stelck (1962) to approximate the 
boundary of Lower and Upper Cretaceous rocks. Therefore, 
the total interval of the Sully Formation in the 
Muskwa-Tetsa region may represent only early Cenomanian 
(earliest Late Cretaceous). 

Scatter-Liard region 

Cretaceous rocks of the Liard region were described 
first by R.G. McConnell (1890, p. 20D) as follows: 

Fossiliferous Cretaceous beds were not 
recognized in descending the Liard until the 
plateau belt which borders the eastern foothills 
was reached. . . . The beds here consist of soft, 
finely laminated shales, interstratified with a few 
beds of sandstone and ironstone. • . • Near the 
eastern edge of the plateau belt the shales are 
overlain by massive beds of rather soft sandstone 
and conglomerates. 

The Cretaceous sections along the Liard 
thus show two great shale and sandstone series 
separated by a heavy band of sandstones and 
conglomerates • •.. 

The Cretaceous rocks cross the Liard with a 
width of over a hundred miles • •• ; southwards 
they are connected with the great Cretaceous 
basin of the plains. 

The Cretaceous sequence was not described in any 
detail by William Ogilvie (1893) who traversed up the Liard 
River from Fort Simpson and followed the Fort Nelson and 
Sikanni Chief Rivers, eventually reaching Fort St. John. 
Ogilvie, a land surveyor, was in a hurry to leave the country 
before winter set in and, as a result, his observations were 
incomplete. He referred to the report of McConnell for rock 
exposures along Liard River although he did report some of 
the rock occurrences south of Fort Nelson. 

As noted previously, M.Y. Williams (1923, p. 69b), in his 
reconnaissance down the Fort Nelson and Liard Rivers, 
observed the Cretaceous sequence along lower Fort Nelson 
River, stating: 

•• . The crossbedded sandstone of lower Fort 
Nelson River may be equivalent to the Bullhead 
Mountain sandstone; the thick shale series with 
fish scales in at least one member, may be a 
continuation of the marine Fort St. John shale; 
and the upper sandstones, containing lignite and 
plant remains, may be a northern equivalent of 
the Dunvegan sandstone • •• 

Williams correctly surmised that the shales are part of the 
Fort St. John Group, but incorrectly interpreted the 
succession because only one sandstone formation, the 
Dunvegan, is present in that region. Williams was 
accompanied by G.S. Hume (1923) who reported on the 
country north of the 60th parallel, and indicated that no 
exposures, other than those described by McConnell, were 
found in Liard River below its junction with the Fort Nelson 
River. 



The Cretaceous sediments were studied in detail by 
E.D. Kindle (1944) who descended Fort Nelson River and then 
ascended Liard River as far as Hell Gate. He reported (1944, 
p. 10): 

Approximately 4500 feet of marine shales 
and sandstones of Lower Cretaceous age are 
exposed along Liard and Toad Rivers east of their 
junctions. This thick column of rock has been 
subdivided on a basis of lithology into three 
formations, the Garbutt, Scatter, and Lepine. 
These marine shales and sandstones are the 
equivalent to the Fort St. John Group of Peace 
River district. 

Kindle described the formations (Fig. 4) in some detail, 
outlining their distribution, lithology, and fossil content. He 
also described the overlying succession of conglomerate and 
sandstone which he assigned to the Fort Nelson Formation, 
and which the writer now includes in the Dunvegan 
Formation. 

In 1944, the year after Kindle's exploration in 
northeastern British Columbia, C.O. Hage (1945) undertook 
similar investigations below the junction of Liard and Fort 
Nelson River, but most of his work was concentrated north of 
the 60th par all el. 

McLearn and Kindle (1950), in their summary of the 
geology of northeastern British Columbia, did not expand on 
Kindle's original description of Cretaceous rocks in the 
vicinity of Liard River. However, they did provide additional 
comments on correlation and paleogeographic outlines . 

More information on Lower Cretaceous and Dunvegan 
rocks was given by W.R.S. Henderson (1954) although most of 
his report dealt with the region between Sikanni Chief and 
Tetsa Rivers. Henderson traced the Dunvegan Formation 
northward from Steamboat Mountain "by helicopter (without 
landing)". Owing to Jack of sufficient ground control, 
Henderson's correlation of basal beds of the Fort Nelson 
(Dunvegan) Formation opposite the mouth of Scatter River 
with the Sikanni Formation to the south is erroneous. 

The work of Kindle was relied upon in subsequent 
summaries. Rudkin (1964), in attempting to extrapolate from 
subsurface records to the sections described by Kindle, 
placed the "Fish Scale" marker at the base of the Sikanni 
sandstone, and indicated that the Sikanni was of Cenomanian 
age. As was pointed out by Warren and Stelck (1969, p. 5'33), 
the Fish Scale marker lies at or near the top of the Sikanni 
sandstone and the formation is of Albian age. 

The Fort St. John Group of this region is a thick 
succession of marine shale containing two major sandstone 
sequences, neither of which is present everywhere 
(Figs. 9, JO, I 1, 12). From Tetsa River northward beyond the 
junction of Toad and Liard Rivers, the Sikanni sandstone, 
occurring in the upper third of the group, overlies 
Buckinghorse shale and underlies the Sully Formation 
(Figs. 3, 12). The Sikanni can be readily mapped as far north 
as Scatter River, although it loses its distinctive character 
eastward in the northern part of Fort Nelson (94 J) map-area 
(Taylor and Stott, I 968b) and Maxhamish Lake · (940) 
map-area Taylor and Stott, 1968a). In the vicinity of Scatter 
River, another major sandstone succession, the Scatter 
Formation, occurs in the lower third of the group (Figs. 9, 1 I; 
Plate 20) the basal shales are included there in the Garbutt 
Formation, and the shales between the Scatter and Sikanni 
are placed in the Lepine Formation. The Scatter sandstone is 
not mappable between Toad and Tetsa Rivers, but the upper 
part of the sandstone succession reappears farther south and 
is present between Chischa and Tuchodi Rivers. 

Farther east, in the region north of Fort Nelson River 
and east of Maxhamish Lake, the Sikanni sandstones do not 
appear to be present and the Fort St. John Group is not 
subdivided for the purposes of surface mapping. Much of the 
Fort St. John Group is exposed along Petitot River 
(sec.57-112) in the vicinity of Bovie Anticline, where a 
thickness of 3000 feet (9 I 4 m) or more occurs. Sandy strata, 
occurring in the lower part of the group, represent some part 
of the Scatter Formation of the Liard region. However, 
those sandstones are not recognized as a formal mapping unit 
within the Maxhamish Lake map-area. Similarly, in 
subsurface, east of Maxhamish Escarpment, a sandy to silty 
unit occurring near the base is likely the equivalent of the 
Scatter Formation. 

The Fort St. John Group is not completely exposed at 
any one locality in the region of Scatter River. However , 
measurements of several sections relatively close to each 
other result in a composite section which appears reasonably 
reliable (Fig. I 7). The most questionable correlation is that 
of the bed of cone-in-cone structures within the Lepine 
Formation, which is the only Jithologic marker that could be 
found in common between the two neighboring sections. The 
thickness of the composite section very closely approximates 
that penetrated in the !OE Dunedin d-75-E well 
(d-75-E/94 -N-8), thereby providing some confirmation as to 
its validity. 

The Fort St. John Group, based on composite outcrop 
sections (Fig. 17), attains a maximum of about 6500 feet 
(1981 m) at Scatter River. This thickness closely 
approximates that found in the nearest well, !OE Dunedin 
a-75-E well (a-75-E/94 -N-8), where slightly more than 
6700 feet (1024 m) are included in the group (Fig. 17). The 
group thins fairly rapidly eastward, particularly in Maxhamish 
Lake map-area where structure related to the Bovie Fault 
apparently has influenced Cretaceous deposition. The group 
is almost 4400 feet (1341 m) thick in Imperial Pan Am La 
Biche b-55-E well (b-55-E/94-0-13) and 4100feet (1250m) 

PLATE20 

Type locality of Scatter Formation. View westward up valley 
of Scatter River, from about the junction with Liard River. 
The cliffs and hogbacks are formed of Scatter sandstones. 
The Lepine shales lie along the Liard River valley in middle 
foreground. GSC Photo 128485. 
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TABLE IV 

TABLE OF FORMATIONS 

Sea tter River Region 

Series Group Formation thickness Lithology 

Wapiti Coarse-grained, conglomera tic 
? sandstone. 

Kotaneelee Dark grey, marine shale; some 
600' fine grained sandstone. 
(183 m) 

unconformity 

Upper Dun vegan Massive conglomerate; fine-to 
Cretaceous 500-600' coarse-grained sandstone; 

(152-183 m) carbonaceous shale and mudstone; 
coal seams. 

Sully Dark grey, marine shale with 
300-1000' sideritic concretions; flaky, 
(91-305 m) black shale. 

Sikanni Fine grained, laminated, marine 
350-1000' sandstone, silty mudstone. 
(107-305 m) 

Fort St. John Lepine Dark grey, marine shale with 
Lower 4500-6500' 3000-3600' sideritic concretions; fine 
Cretaceous (1372-1981 m) (914-1097 m) grained silty sandstone. 

Scatter Fine-grained, highly glauconitic 
1143' sandstone and siltstone; silty 
(348 m) marine shale. 

Garbutt Silty shale and mudstone, and 
950' siltstone; sider itic 
(290 m) concretions. 

Regional erosional unconformity; bevels succeedingly 
older rocks northward and eastward 

in the Imperial Pan Am Viscount a-77-D well 
(a-77-D/94-0-11; see Fig. 18). A marked reduction in the 
thickness of the basal shale unit occurs east of the Bovie 
Fault, indicating that the fault was active in pre-Cretaceous 
time and possibly during deposition of Cretaceous sediments. 
An accurate thickness is impossible to obtain at most places 
because the upper Fort St. John is eroded over much of the 
Maxhamish Lake map-area. However, well data from 
Pan Am A-1 Komie well (a-5 l-A/94-0-8) and the occurrence 
nearby of the overlying Dunvegan Formation indicate an 
approximate thickness of 2000 feet (610 m) in the eastern 
part of the map-area (Fig. 18). 

The base of the succession is a regional unconformity 
that truncates successively older beds in a northward and 
eastward direction (Figs. 9, 18). Basal Cretaceous beds lie on 
Triassic Liard sandstone at Mile 375, Alaska Highway; on 
Lower to Middle Triassic Toad siltstone and shale beyond 
there into the District of Mackenzie. Similarly, in an 
eastward direction, the unconformity bevels Triassic, 
Permian, and Mississippian strata. In wells west of 
Maxhamish Escarpment, the group lies unconformably on 
Triassic sediments. Along Petitot River, on the west flank of 
the Bovie Anticline, the Fort St. John Group appears to lie 
unconformably on the Mississippian Mattson Formation and, 
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farther east along the river, on the older Carboniferous Flett 
and Banff Formations and to the north, on Upper Devonian 
Kotcho Formation (Williams, 1978). 

The basal beds at Petitot River on the west flank of 
Bovie Anticline comprise 38 feet (11.6 m) of fine grained, 
lithic sandstone that weathers to brown and rust. Beds are 
thin and somewhat irregular and the uneven appearance is 
further intensified by numerous worm burrows. These beds 
are 900 feet (274 m) in horizontal distance from the 
Cretaceous sequence described in section 5 7 -112. The 
covered interval between the two exposures probably 
represents some 600 feet (183 m) of basal Fort St. John beds. 

Garbutt Formation 

Definition. The Garbutt Formation was named and described 
by Kindle (1944) from exposures on Garbutt Creek in Toad 
River map-area (94N). The creek more or less parallels the 
strike of the shales and a continuous measurement is difficult 
to obtain. Slides, large slump blocks, and a tangle of thick 
vegetation now cover most of the ·shale at creek level, 
making access extremely slow and difficult. The basal 200 to 
300 feet (61-91 m) of the formation are exposed in a cliff 
near the Triassic contact about 4 miles (6 km) (map distance) 



upstream from Liard River. In addition, the upper 200 to 
250 feet (61-76 m) of shale is exposed beneath the Scatter 
sandstone on cliffs along the east side of the creek. 

Type and standard sections. Kindle (1944) indicated that the 
type locality of the Garbutt Formation was on "Garbutt 
Creek, where it is well exposed". Although a large part of 
the formation may be examined in a series of outcrops, no 
continuous sequence of beds is exposed there. The basal beds 
on Garbutt Creek consist mainly of rusty weathering 
mudstone with a few thin, platy beds of sandstone, some thin 
seams of bentonite, and some concretions. The upper part of 
the formation is similar, containing black, rubbly to blocky 
mudstone, with some siltstone, sideritic concretions, and 
abundant small crystals of selenite on bedding surfaces. 

The most complete section of the Garbutt Formation is 
found on a small tributary, Toreva Creek, on the south side of 
Scatter River (sec. 65-13; Plate 21) and that section is 
designated as a standard. The contact of Garbutt mudstone 
with the underlying Triassic Toad Formation is exposed at the 
base of the measured section. A covered interval of 250 feet 
(61 m) occurs almost at the base but the remainder of the 
Garbutt Formation is well exposed and its contact with the 
overlying Scatter Formation appears at the base of a cliff of 
massive sandstone (Plate 21). The basal part of the 
formation outcrops farther west on Scatter River (sec. 65-12) 
and also on Garbutt Creek. 

Distribution and thickness. Measurements of the Garbutt 
Formation were obtained on Chimney Creek between Lepine 
Creek and Scatter River (sec. 65-7) and at two localities 
within the westernmost exposures along Scatter River 
(secs. 65-12, 65-13). Those three measurements agree 
closely, indicating that the Garbutt shales are in the order of 
950 feet (290 m) thick in this area. It is evident that the 
2000 feet (610 m) determined by Kindle is excessive 1 • 

The Garbutt Formation in the IOE Dunedin a-75 -E well 
(a-75-E/94-N-8) is in the order of 1350 feet (411 m) about 
350 feet (107 m) more than that found at Scatter River. The 
apparent increased thickness in that region is not readily 
explained, but may be related to depositional or lateral fades 
variations or to the angle at which beds were penetrated in 
the drillhole. A decrease to about 800 feet (244 m) is 
found in the Imperial Pan Am La Biche b-55-E well 
(b-55-E/94-0-13) and the thickness is about 875 feet 
(267 m) in the Imperial Pan Am Viscount a-77-D well 
(a-77-D/94-0-13), where basal Scatter sandstone has graded 
laterally eastward into mudstone. A marked decrease occurs 
across the Bovie Fault where the thickness changes from 
640 feet (195 m) in the Imperial Pan Am Tattoo a-26-B well 
(a-26-B/94 -0-11) to less than 60 feet (18 m) in Pan Am Deer 
Lake A-I well (a-90-I/94-0-6) in a distance of 4 miles 
(6.4 km) (Fig. 21). 

The Garbutt shale extends along the western side of 
Liard River as far south as Toad River. Beyond there, 
equivalent beds are included in the Buckinghorse Formation. 
Basal Cretaceous shale occurs in several small synclines near 
Hell Gate on Liard River but were not examined during this 
study. To the north of the type locality, Garbutt shale 
extends as a narrow, recessive belt across Crow River to 
Beaver River, and apparently occurs on the flanks of the 
Kotaneelee Anticline. 

Contact relationships. As indicated by Kindle (1944 ), the 
type Garbutt shale is underlain by 4 to 5 feet (l.2-1.5 m) of 
fine grained, argillaceous sandstone. Those beds include 
some disseminated chert pebbles, wood fragments, and 
glauconite. Although Kindle suggested a Jurassic age for 
those beds, their gradational contact with the overlying 
shale, channel-structures at the base of the succession, 
essentially marine character, and similarity to basal 
sandstones at Mile 375, Alaska Highway, indicate that they 
are the initial deposits of the Cretaceous transgression. On 
Scatter River, basal Garbutt shale lies directly on Triassic 
sediments without any intervening sandy deposits 
(sec. 65-12). There, a thin seam of bentonite occurs 6 inches 
(15.2 cm) above the base of the Garbutt, and a second 
bentonite occurs 2 feet (60.6 cm), above the base in greenish, 
glauconitic mudstone. 

Lithology. The Garbutt Formation on Chimney Creek 
(sec. 65 -7) and Sea tter River (secs. 65 -12, 65 -13) consists of 
two main subdivisions. The lower one comprises silty 
mudstone, argillaceous siltstone, sideritic concretions, and a 
few thin seams of bentonite (Plate 22). The basal mudstone 
is glauconitic and overlying beds include platy, glauconitic 
siltstone and sandstone. The numerous thin, silty lenses and 
beds give the unit a banded or striped appearance. Within 
this sequence, units of crossbedded siltstone and mudstone 
appear in conformable relationships with uniform, 
horizontally stratified units (Plate 23). This type of 
crossbedded unit within mudstone is unusual throughout most 
of the Cretaceous marine shales. Slump structures also occur 
in parts of this succession. Flaggy to thin-bedded, 
fine-grained, silty sandstone occurs at the top of the lower 
subdivision, producing a prominent ledge in cliff exposures. 

The upper subdivision consists dominantly of rubbly 
mudstone with rows of reddish brown weathering, sideritic 
concretions. It becomes siltier toward the top, grading into a 
massive unit of argillaceous siltstone. These mudstones, 
similar in some aspects to those of the lower part of the 
formation, weather rusty but are dark grey to black on a 
fresh surface. In the upper part, where siltstone is present, 
cross bedded uni ts and channel structures reappear (Plate 24 ). 

The shales of the Garbutt Formation contain 
40.74 per cent quartz, 2.49 per cent Na feldspar, illite, 
chlorite and kaolinite. The ratio of 2:1 expandable clay is 
76:24, and the percentage of 2M illite polymorphs in discrete 
illite is 21 (Foscolos and Stott, 1975, p. 18). 

Age. No macrofossils were obtained from the Garbutt shale. 
The formation lies below beds that are within the Middle 
Albian Zone of Gastroplites and it is equated with basal 
Buckinghorse shale on Tetsa River. 

A meagre microfauna assemblage was recovered from 
lower beds of the Garbutt Formation at Scatter River 
(sec. 65-12). Wall (pers. comm., 1979) commented on the 
foraminifera from the basal beds: 

This assemblage, characterized by 
ammodiscinids, has much in common with one 
present in cores between 800 and 825 feet (from 
the lower part of Loon River Formation in the 
JOE Steen River 16-19 well in Tp. 121, R. 22, W5, 
Mer., Alberta) which probably is of Early Albian 
age. 

1 Although a number of discrepancies are found in Kindle's work, the reader should realize that 
those earlier studies were made by foot and canoe traverse without benefit of adequate maps, 
covered an extremely large and unknown area in a relatively short time, and involved a thick and 
unknown succession of Paleozoic and Mesozoic rocks. It is to Kindle's credit that the distribution 
of major map units remains little changed and that many of the modifications are necessary only 
to maintain consistency with successions more firmly established in other regions. 
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PLATE 21 

Garbutt and Scatter Formations, Toreva Creek, south 
tributary of Scatter River; section 65-13. Talus in 
foreground comes from Triassic Toad Formation. GSC 
Photo 128505. 

PLATE 22 

Basal Garbutt shales, upper Scatter River; section 65-12. 
GSC Photo 128504. 
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PLATE 23 

Crossbedding in upper Garbutt shale; Chimney Creek; 
section 65-8. GSC Photo 128477. 

PLATE 24 

Channel structures in shale, top of Garbutt Formation, 
Chimney Creek; section 65-8. GSC Photo 128476. 



However, Wall also stated: 

As those forms (in the assemblage) are quite 
simple and probably not restricted in range, a 
strong possibility exists of their occurrence in 
older beds, so an Aptian age cannot be discounted. 

Fauna from beds 60 to 115 feet (18.3-35 .0 m) above the base 
were considered by Wall to indicate an Early to Middle Albian 
age. 

Scatter Formation 

Definition. The Scatter Formation, defined on Scatter River 
by Kindle (1944) consists of two major sandstone members 
separated by a thick shale member; Kindle indicated that the 
succession comprises three sandstones separated by two shale 
units, totalling 750 feet (229 m) but it is difficult to reconcile 
that description with the outcrop. Present studies show that 
the thickness of the lower sandstone member is more than 
400 feet (122 m); that of the middle shale member to be in 
the order of 450 feet (137 m); and that of the upper sandstone 
member to be 250 feet (76 m). The total thickness of the 
type section was determined to be 1143 feet (347 m). 

Kindle defined the Scatter Formation as follows: 

The succession of sandstones and shales that 
overlie the Garbutt Formation have been named 
the Scatter Formation, the type locality being 
along Scatter River where the beds are exposed 
for over ten miles, commencing at a point one and 
one-half miles west of the Liard. 

Type section. The basal sandstone of the Scatter forms 
prominent cliffs along the top of the canyon of Scatter River 
and also forms the surface bedrock extending both north and 
south of the river (Plate 20). Almost the entire sequence is 
well exposed and readily examined at river level where the 
beds dip eastward. A description is given in section 65-11 
(Lat. 59 °3 7'N, Long. 124 °44 'W; Fig. 3). 

Distribution and thickness. The Scatter sandstones are well 
exposed in the canyon of Scatter River where immense blocks 
have slumped into the valley. Some caution must be 
exercised to avoid mistaking those blocks at river level for 
true bedrock. The sandstone becomes much more massive 
and contains much less interbedded shale as it is traced 
westward along the canyon walls. Both upper and lower 
sandstone members extend northward, being well exposed on 
Crow River and traceable along the west flank of La Biche 
Syncline in Yukon Territory (Fig. 3). 

At Chimney Creek, south of the type section, the 
formation has apparently increased, by almost I 00 feet 
(30.4 m), to 1241 feet (378 m) in thickness (sec. 65 -8). The 
thickness of the middle shale member was estimated and may 
be too large. No section of the total formation was measured 
south of Chimney Creek, although the formation can be 
traced beyond the junction of Toad and Liard Rivers 
(Figs. 3, 11). 

The formation is well developed in the TOE Dunedin 
a-75-E well (a-75-E/94-N-8) where 1150 feet (350 m) were 
assigned to it. It is 890 feet (271 m) thick in the Imperial Pan 
Am La Biche b-55 -E well (b-55 -E/94 -0-13), decreasing to 
less than 600 feet (183 m) in Imperial Pan Am Viscount 
a-77 -D well (a-77 -D/94 -0-11 ). Eastward beyond the Bovie 
Fault, silty to argillaceous sandstone equivalent to part of 
the Scatter Formation has a thickness of only 190 feet (5 8 m) 
in BA Pan Am Playmate b-6-G well (b-6-G/94-0-7). 

Contact relationships. Both upper and lower boundaries of 
the formation are gradational. The lower contact with the 
Garbutt is drawn at the change from thick bedded sandstone 
to argillaceous siltstone or mudstone. The upper contact 
with the Lepine Formation is represented only by a change 
from sandy siltstone to silty mudstone. 

Lithology. Three members are recognized within the Scatter 
Formation. The basal member, Bulwell, comprises a thick, 
resistant succession of flaggy to thick-bedded, glauconitic 
sandstone. The middle, or Wildhorn Member, consists of 
silty, concretionary mudstone. The upper sandstone, or 
Tussock Member, comprises alternating units of silty, 
glauconitic sandstone and silty mudstone. 

The Cretaceous succession on Petitot River, assigned to 
the Buckinghorse Formation (Stott, 1960b, sec. 3; see section 
57-112 in appendix), contains beds that are equivalent to the 
Scatter Formation. The lower 186 feet (56.7 m) of exposed 
beds consist of interbedded glauconitic sandstone, 
argillaceous siltstone and muds tone. These beds resemble in 
many respects the type Scatter sandstone. An additional 
600 feet (183 m), overlying the sandy unit, also contain some 
thin sandstone but the interval is dominantly mudstone and 
correlates with probably the middle Scatter Formation or 
younger beds. 

&llwell Member 

Definition. The basal sandstone of the Scatter Formation in 
the type section of the formation occurring about 1.5 miles 
(2.4 km) upstream on Scatter River above its junction with 
Liard River, is defined as the Bulwell Member, the name 
being derived from Bui well Creek map-sheet (94 N/11 ). The 
member is continuously exposed along a short gorge, and the 
locality is designated as type (sec.65-11); Lat.59°37'N, 
Long. 124 °44 'W; Fig. 3; Plate 25). 

Distribution and thickness. At the type locality, the Bulwell 
Member has a thickness of 422 feet (129 m). Kindle (1944, 
p. 11) included 459 feet (140 m) in the equivalent part of the 
section, with a shale unit of 150 feet (46 m) thickness 
occurring 75 feet (23 m) above the base. The writer's 
description of this part of the section indicates that 
sandstone is dominant through the lower 250 feet (76 m). 

The Bulwell sandstone extends southward from the type 
locality to the junction of Toad and Liard Rivers (Plate 26), 
but becomes indistinct about two miles (3.2 km) farther south 
and is not mappable. Equivalent beds between there and 
Chischa River are included in the Buckinghorse Formation 
(Fig. 11 ). On Chimney Creek between Scatter River and 
Lepine Creek, the Bulwell Member appears to be 512 feet 
(156 m) thick (sec. 65-8), although much of the upper part of 
the member is not well exposed. The basal part of the 
member, consisting mainly of sandstone, apparently is about 
I 00 feet (30 m) thicker at this locality. Although no 
measurements were made, the southward decrease in 
thickness, attributed to a fades change to shale, is clearly 
evident in the exposures along the east side of Liard River, 
opposite Garbutt Creek (Plate 26). 

The Bui well Member is well exposed in a narrow canyon 
of the next gully to the north of the type section. The basal 
sandstone extends westward along the rim of the Scatter 
canyon for I 0 miles (16 km) and then trends northeasterly 
across Crow River to the west flank of the La Biche Syncline. 
At Crow River, on the west flank of a small anticline 
(sec. 65-19), the member is in the order of 400 feet (122 m) 
thick, although its base is below river level there. 
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PLATE 25 

Bulwell Member (basal sandstone) of Scatter Formation, type 
locality, looking south across Scatter River. GSC 
Photo 12 8t+ 96. 

PLATE 26 

Bulwell Member of Scatter Formation, looking east across 
Liard River from Garbutt Creek. Sandstone is grading 
laterally southward and eastward into mudstone. GSC 
Photo 12 8t+ 70. 

4-4-

Contact relationships. The basal beds of the Bulwell Member 
are gradational into the underlying mudstones of the Garbutt 
Formation. At Chimney Creek (sec. 65-8), there is no 
distinct break but only a downward decrease in the number 
and thickness of sandstone beds until the succession becomes 
entirely mudstone. At the type section, the boundary is less 
transitional, although the upper beds of the Garbutt are very 
sandy, argillaceous siltstone. There, the basal sandstone has 
a more distinct contact with the underlying beds. The 
contact is drawn at the change from thick bedded sandstone 
of the Bui well to argillaceous silts tone or muds tone of the 
Garbutt Formation. 

The upper contact of the Bulwell Member has a 
transitional appearance. It is drawn at the change from 
sandstone and sandy siltstone of the Bulwell to silty mudstone 
of the overlying Wildhorn Member. 

Lithology. The Bulwell Member at Chimney Creek 
(sec. 65-8), Scatter River (type section), and at Crow River 
(sec. 65 -19), is characterized by two major parts; a lower 
unit of thick bedded, fine grained sandstone (Plate 27), and an 
upper unit of interbedded silty mudstone and argillaceous 
sandstone. Both to the south and to the north of these 
localities, the whole member apparently becomes more shaly 
and the more resistant basal unit grades laterally into 
interbedded silty mudstone and argillaceous sandstone, and 
then finally into shale. 

Sandstones of the lower member in the type region are 
commonly laminated, grey to greenish grey. They contain 
abundant ripple-marks, worm burrows, trails, and castings. 
Channel-fill structures and crossbedding are common 
(Plate 28). Large-scale slump features, with highly 
convoluted bedding, are present in the basal beds of the type 
section on the south side of Scatter River. Large 
Spirophyton-like structures occur on many bedding planes. 
Glauconite is extremely abundant throughout and several 
beds, 1 to 4- inches (2.5-10 cm) thick, of glauconite are 
present. 

The sandstones of the Scatter Formation in the vicinity 
of the type section are fine- to very fine-grained, and many 
approach siltstone in average grain size. The latter generally 
contain abundant matrix. The rocks therefore grade from 
quartz arenites to quartz wackes. 

Quartz appears to be the main constituent, with little 
or no chert and only minor amounts of carbonate. In the well 
sorted sandstones, the grains have a welded texture, showing 
slightly irregular to straight boundaries. Secondary growth of 
silica can be determined but because of the fine grain size is 
not always obvious. In those sandstones containing abundant 
matrix, the grains are separated from one another and 
commonly have irregular shapes. Carbonate grains, where 
present, are not abundant. Carbonate cement is present in a 
few patches but is not common. Glauconite is abundant 
throughout the Scatter sandstones and in several beds, gives a 
very distinct green colour to the rock. It occurs as 
disseminated discrete grains and also as patches and 
irregularly shaped masses surrounding sand grains. 

Age. The Bulwell Member is not well dated. It overlies the 
Garbutt Formation, which according to Wall (pers. comm.) 
contains microfauna of Early to Middle Albian age. It is 
separated, by the Wildhorn and Tussock Members, from beds 
containing the typical Middle Albian Gastroplites fauna. 
Some part of those two upper Scatter members may lie 
within the Middle Albian Zone of Pseudopulchellia pattoni. 
The Bulwell Member appears to occupy a stratigraphic 
position largely equivalent to that of the Gates Formation at 
Peace River. If so, the Bulwell Member lies within the 
Arcthoplites Zone of Early Albian age. 



PLATE 27 

Bedding in Bulwell Member at type section on north side of 
Scatter River . The crossbedding, channel-fill, and jointing 
developed here are characteristic . GSC Photo 128497. 

PLATE 28 

Crossbedding and uniform lamination, Bulwell Member, type 
section of Scatter Formation. GSC Photo 128498. 

PLATE 29 

Tussoc k and Wildhorn Members, type Scatter Formation, 
north side of Scatter River. GSC photo 128508. 

Wildhorn Member 

Definition . A thick succession of mudstone, occurring 
between the two resistant sandstone members of the Scatter 
Formation, is defined as the Wildhorn Member. The name is 
taken from Wildhorn Creek, a tributary of Scatter River. 
The member is fairly well exposed in the type section of the 
formation along the north bank of Scatter River, near its 
junction with Liard River, and that is considered to be the 
type section (sec. 65 -11, Lat. 59 °3 7'N, Long. 124 °4 'W, Fig. 3; 
Plate 29) . 

Distribution and thickness. The Wildhorn Member is about 
480 feet (146 m) thick at Scatter River. Kindle (1944, p. 11) 
underestimated the thickness of these recessive beds, 
indicating that only 200 feet (61 m) were present. This 
discrepancy accounts in part for the reduced thickness of the 
total Scatter Formation as outlined by Kindle. To the south 
of Chimney Creek (sec. 65 -8), about 600 feet (183 m) above 
the Bulwell Member are covered , much of which represents 
the Wildhorn Member. On the east side of Liard River, 
opposite Garbutt Creek (sec. 65-16), equivalent beds have 
about the same thickness, but, because the Tussock Member 
of the Scatter Formation has graded laterally into 
argillaceous shale and siltstone, the member is poorly 
defined. 

The Wildhorn Member is mapped as far south as Garbutt 
Creek, on the west side of Liard River. Equivalent beds 
beyond there are continuous with the Lepine shales and are 
not recognized as a separate member (Plate 26). The 
member occurs in the centre of a small anticline north of 
Scatter River and is readily recognized in the outcrop band 
that extends from Scatter River, across Crow and Beaver 
Rivers. The Wildhorn is well exposed along Crow River in 
several exposures on the south side of the main westerly 
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outcrop band, and also farther downstream on the west flank 
of the small anticline whose core is formed by the Scatter 
sandstones. 

Contact relationships. The lower contact of the Wildhorn is 
drawn at the change from mudstone to sandstone and sandy 
siltstone of the Bulwell Member. The upper contact is drawn 
at the change from silty mudstone to argillaceous sandstone 
of the Tussock Member. Both boundaries have a transitional 
appearance. 

Lithology. The Wildhorn Member consists of silty, 
concretionary mudstone. These mudstones are dark grey to 
black on a fresh surface, but weather dark grey to rust. 
Reddish-brown weathering sideritic concretions occur 
sporadically throughout the mudstone, but are more numerous 
in the upper beds. The silt content of the mudstone increases 
upward and thin beds of argillaceous siltstone and sandstone 
appear in the uppermost beds. Fragments of large pelecypods 
are common in the upper part of the member, where they 
occur mainly within the sideritic concretions. 

Fossil content and age. Stotticeras crowense Jeletzky and 
lnoceramus cf. I. cadottensis McLearn were collected from 
the Wildhorn Member on Crow River (GSC Joe. 69198). 
Jeletzky (1980) tentatively interpreted this fauna "as a fauna! 
phase of Pseudopulchellia pattoni Zone" but indicated that 
there is some possibility of it being somewhat older and 
corresponding to his Zone F between the P. pattoni Zone and 
the generalized Arcthoplites Zone. 

Tussock Member 

Definition. The upper sandstone unit of the Scatter 
Formation is named the Tussock Member, and the type 
section is that of the sequence of beds found in the type 
Scatter Formation on Scatter River. The member is 
underlain by mudstone of the Wildhorn Member, and is 
overlain by mudstone of the Lepine Formation. The member 
is well exposed in the type section of the Scatter Formation 
on the north side of Scatter River, near its junction with 
Liard River (sec. 65-11; Lat. 59°37'N, Long. 124°44'W, Fig. 3; 
Plate 29). 

Distribution and thickness. The type section is 250 feet 
(76 m) thick. No measurement of the Tussock Member was 
made north of there, although it can be recognized in the 
westernmost locality on Scatter River and on the western 
flank of the anticline to the east. The Tussock grades 
laterally eastward into argillaceous siltstone and shale, 
becoming recessive and indistinct on the east flank of the 
anticline on Crow River and disappearing almost completely 
on the flanks of Kotaneelee Anticline. 

The Tussock does not extend as far south as Lepine 
Creek, al though it is present on Chimney Creek (sec. 65 -8). 
The member is represented on the east side of Liard River 
south of there only by silty concretionary mudstone included, 
for convenience, in the Lepine Formation. Equivalent beds 
are difficult to recognize on the Liard Escarpment, but some 
very argillaceous siltstone to silty mudstone opposite Garbutt 
Creek probably marks the approximate top of the member 
(sec. 65 -16 ). 

Contact relationships. The basal contact at Scatter River 
and Chimney Creek is gradational with the Wildhorn 
becoming increasingly silty. The contact is drawn at the 
change from silty mudstone to cycles of argillaceous siltstone 
and sandstone with interbedded mudstone. The upper 
boundary is drawn above the last argillaceous to silty 
sandstone unit, but the contact is not sharp and sedimentaton 
appears to have been more or less continuous in this region. 
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Lithology. The Tussock Member comprises alternating units 
of silty, glauconitic sandstone and silty mudstone. Only one 
prominent sandstone occurs within the member on Scatter 
River (Plate 29). 

The Tussock is represented only by recessive, 
argillaceous siltstone and shale on the east flank of the 
anticline on Crow River, and appears to grade into shale on 
the flanks of Kotaneelee Anticline. 

Opposite Garbutt Creek (sec. 65-16), beds equivalent to 
the member consist of argillaceous, blocky siltstone and 
black, silty mudstone. These beds weather rusty and contain 
large, reddish brown weathering, sideritic concretions. 

On Chimney Creek (secs. 65 -8B, 65 -8C), the Tussock 
Member comprises units of mudstone, siltstone, and 
sandstone, ranging from 5 to about 30 feet (1.5-9.l m) in 
thickness. The mudstone is black, silty, and weathers blocky 
and rusty. The siltstones are argillaceous, dark grey, finely 
laminated, and weather grey to rust. The sandstone is silty 
to argillaceous, very fine grained and finely laminated. The 
succession on Scatter River (sec. 65-11), is sandier with 
cleaner sandstone. Bedding is better developed, ranging from 
platy to thin. The sediments show some reworking by 
burrowing organisms, with mottling and worm trails being 
common. Some large Spirophyton-like structures occur on a 
few bedding surfaces, but are not so abundant as in the basal 
member. 

Fossil content and age. Indeterminate gastroplitid 
ammonites were obtained from beds considered equivalent to 
the Tussock at the type locality of the Lepine Formation. At 
the type section of the Tussock, Gastroplites kingi McLearn, 
Gastroplites aff. G. canadensis (Whiteaves) and G. spiekeri 
McLearn were collected from talus at the base of the 
overlying Lepine mudstone (GSC Joe. 69170); G. canadensis 
(Whiteaves) and G. kingi McLearn, from talus 75 to 90 feet 
(23-27 m) above the top of the Scatter (GSC Joe. 69168) and 
G. kingi McLearn and variants were collected about 80 feet 
(24 m) above the top of Scatter (GSC Joe. 69171 ). As the 
Wildhorn Member contains a fauna that is closely related to 
that of the zone of Pseudopulchellia pattoni and the Tussock 
Member underlies beds included in the Gastroplites Zone, the 
upper member is no younger than late Middle Albian. It may 
lie within the Pseudopulchellia Zone and/or the basal part of 
the generalized Gastroplites Zone. 

Lepine Formation 

Definition. The Lepine Formation was defined by Kindle 
(1944, p. 12) as a 2000-foot (610 m) thick series of grey and 
black marine shales overlying the Scatter and underlying 
Upper Cretaceous conglomerate assigned to the Fort Nelson 
Formation. As used herein, the Lepine includes the shale 
succession between the Scatter and Sikanni Formations. 

Type section. McLearn and Kindle (1950, p. 90) implied that 
the type Lepine Formation is opposite the mouth of Lepine 
Creek, but Kindle (1944) described the section opposite the 
mouth of Scatter River, 15 miles (24.1 km) to the north. 
Unfortunately, the successions at those two localities differ 
greatly in thickness and stratigraphic interval, which resulted 
in confusion during later attempts at correlation. It is 
clearly evident that the sandstone overlying the shale 
succession opposite Lepine Creek is the Sikanni Formation, 
whereas Kindle's described succession, opposite Scatter 
River, is overlain by much younger conglomeratic beds herein 
included in the Dunvegan Formation (see Fig. 21). 
Furthermore, present studies show that the upper Scatter 
sandstone has graded laterally into mudstone opposite 
Garbutt Creek, so the base of the shale succession there is 
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underlain by the lower Scatter sandstone (Bulwell Member) 
rather than by the upper Tussock Member as it is at Scatter 
River. It is most useful to assign only the shale succession 
between the Scatter and Sikanni Formations to the Lepine 
Formation. 

Kindle (1944) included all the shales below the 
Dunvegan (Fort Nelson) Formation in the Lepine, and 
estimated that the thickness between the type Scatter and 
the conglomerates at the top of the ridge was about 
2000 feet (610 m). A sum of the composite Lepine, Sikanni, 
and Sully, as defined by the writer , indicates the total to be 
in the order of 4400 feet (1341 m) (secs. 65-9, 65-10, 65-11, 
Fig. I 7). That thickness is only slightly in excess of the same 
interval in the JOE Dunedin d-75 - E well (d-75-E/94 -N-8) 
located 16 miles (25.7 km) southeast of the outcrop section. 

Distrirution and thickness. The Lepine Formation is exposed 
in many steep gullies along the Liard Escarpment, although 
the upper part of the formation is not exposed at the type 
locality opposite Lepine Creek. The most complete 
description and measurement is based on a composite of 
sections opposite Chimney Creek. The thickness of mudstone 
lying between the top of the Tussock of the Scatter 

Formation and the Sikanni sandstone is in the order of 
'3000 feet (914 m). The formation extends northward across 
low-lying land between Crow and Beaver Rivers and into 
Yukon Territory along the a xis of La Biche Syncline (Fig . '3). 

South of the type section , between Garbutt Creek and 
Toad River, the Lepine Formation includes equivalents of the 
middle and upper Scatter members and the formational 
thickness increases by 600 to 700 feet (18'3 -21 '3 m). South of 
the junction of Toad and Liard Rivers , where the Scatter is 
not recognized, equivalent beds are included in the 
Buckinghorse Formation (Figs. '3, 9). 

A similar shale succession, lying between upper Scatter 
equivalents and the Sikanni Formation, is about 2000 feet 
(610 m) thick along Muskwa Escarpment (sec. 64-25), 
indicating thinning of that interval in a southeasterly 
direction. 

In the JOE Dunedin d-75 -E well (d-75-E/94 -N-8), 
2930 feet (89'3 m) of strata are assigned to the Lepine 
Formation. The overlying Sikanni sandstone disappears 
eastward and the interval between Scatter sandstone and the 
base of the Dunvegan Formation is dominantly mudstone and 
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argillaceous siltstone in wells within the Liard Syncline. In 
!OE Pan Am Viscount a-77-D well (a-77-D/94-0-11), beds 
equivalent to the Lepine Formation are about 2100 feet 
(64 0 m) thick (Fig. 18). 

Contact relationships. As previously mentioned, the upper 
beds of the Scatter Formation at the type section are more 
or less gradational with the overlying Lepine mudstone . 
Farther south, the distinct sandstone of the Tussock Member 
disappear and there is no real break between the Lepine 
mudstone and underlying mudstone equivalent to the upper 
Scatter. Opposite Garbutt Creek, the base of the Lepine is 
drawn at the top of the lower or Bulwell Member of the 
Scatter Formation, and the boundary is fairly distinct 
(Plate 26). However, as the Scatter sandstone grades 
laterally into more argillaceous sediments, the contact has a 
more transitional appearance. 

Lithology. The Lepine Formation consists of a monotonous 
sequence of silty mudstone. Opposite Garbutt Creek 
(sec. 65-16) where the Lepine Formation includes equivalents 
of the middle and upper Scatter members, the basal 655 feet 
(200 m) consists dominantly of mudstone that becomes 
increasingly silty upwards and numerous large sideritic 
concretions occur at the top of that unit. Elsewhere, the 
basal unit of the Lepine Formation above the Tussock (and 
equivalent beds where the Tussock is not recognized), 
comprising 300 to 400 feet (91-122 m) of silty, concretionary 
mudstone, is abundantly fossiliferous and contains numerous 
ammonites enclosed in concretions. A succeeding unit of 
black, flaky to fissile shale, about 400 feet (122 m) thick, is 
overlain by more concretionary silty mudstone. Sandy 
siltstone to sandstone occur near the middle of this rather 
monotonous succession. A layer of cone-in-cone, lying 
within those sandy beds near Scatter River, appears to extend 
for some distance and may be a useful marker. 

The most complete section occurs opposite Chimney 
Creek (sec. 65 -9) where the base of the exposure appears to 
be near or just above the base of the flaky shale member. 
The shales are black, flaky to fissile, and commonly are 
coated with a yellow efflorescence and selenite crystals 
occur along the bedding surfaces. Rows of reddish brown 
concretions are present near the base in this section but 
decrease in abundance in the lower 600 feet (183 m) . The 
upper part of this section, representing the middle of the 
formation, contains silty mudstone that weathers rubbly to 
blocky and includes interbedded platy siltstone. Sideri tic 
concretions become more numerous toward the top. 

The upper 930 feet (283 m) of the Lepine Formation is 
exposed on Liard Escarpment opposite Scatter River 
(sec. 65 -1 OA). The mudstones are similar to those occurring 
lower in the formation, being silty, rubbly to blocky and 
containing concretions. These beds grade upward into the 
overlying Sikanni sandstone. 

The Lepine shales at Liard River (secs. 65 -9, 65-lOA, 
65-lOB) can be divided into four mineralogical associations 
(Foscolos and Stott, 1975, p. 18). The lower zone (unit 1, 
sec. 65-9) contains 40.74 per cent quartz, 2.04 per cent Na 
feldspar, 3.46 per cent organic matter, with gypsum, illite, 
vermiculite, and kaolinite. The percentage of illite in the 
mixed layers is 76 and the percentage of 2M illite polymorphs 
in discrete illite is 25. The middle zone (units 2-24, 
sec. 65 -9) contains 38.25 per cent quartz, 3.02 per cent Na 
feldspar, with illite, vermiculite, kaolinite, and traces of 
chlorite. The percentage of illite in the mixed layers has 
decreased to 74 per cent and the percentage of 2M illite 
polymorphs in discrete illite remains at 25. The third zone 
(units 25-40, sec. 65-9 units 1-5, sec 65-lOA) contains 
14.97 per cent quartz, 0.25 per cent K feldspar, 3.64 per cent 
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Na feldspar, with dolomite, illite, vermiculite, kaolinite and 
traces of chlorite. The ratios of illite to 2:1 mixed layers is 
76 :24 and the percentage of 2M illite polymorphs in discrete 
illite is 25. The upper part of the formation has a similar 
composition to the overlying Sikanni shales. 

Faunal content and age. At the type section of the Lepine 
Formation situated on the east side of Liard River opposite 
Lepine Creek, the following sequence of Gastroplites s. str. 
fauna was collected by the author and identified by 
J.A. Jeletzky. Common Gastroplites kingi McLearn and 
transitional forms to G. canadensis (Whiteaves) as well as 
common G. allani McLearn and transitional forms to G. kingi 
McLearn were collected from talus at the base of the 
formation as defined by the siltstone equivalent of the upper 
Scatter Formation (GSC Joe. 69196). This fauna may be well 
out of place, which would account for the presence of typical 
G. allani McLearn so low in the sequence. About 100 feet 
(30.5 m) stratigraphically above the base (GSC Joe. 69193), 
common Gastroplites allani McLearn and transitional forms 
between this species and G. kingi McLearn, rare G. canadensis 
(Whiteaves), rare G. aff. canadensis (Whiteaves), and rare G. 
(Paragastroplites) cf. spiekeri McLearn were collected from 
talus and may be out of place, having rolled down from higher 
levels. A collection from 100 to 150 feet (30 . .5-45.7 m) above 
the formation base includes only Gastroplites allani McLearn 
(GSC Joe. 69195 ). A collection about 150 feet (45.7 m) above 
the base includes common Gastroplites allani McLearn and 
transitional forms between this and G. kingi McLearn, rare G. 
canadensis (Whiteaves) and rare G. (Paragastroplites) spiekeri 
McLearn. A single poorly preserved specimen each of 
Gastroplites cf. stantoni McLearn and Gastroplites sp. indet. 
was obtained about 150 feet (45.7) above the base (GSC 
Joe. 69194). Another collection (GSC Joe. 69172) situated 
also about 150 feet (45.7 m) stratigraphically above the 
formation base has yielded Gastroplites allani McLearn, G. 
canadensis (Whiteaves), G. cf. G. (P.) spiekeri McLearn, and 
Gastroplites sp. indet. 

Above those collec tions at about 200 feet (61 m) (GSC 
Joe. 69191 ), the collections from talus contain many typical 
representatives of Gastroplites allani McLearn and a solitary 
specimen of Stelckiceras liardense (Whiteaves). 

The stratigraphically higher fossil localities of this 
section still contain Gastroplites allani McLearn but are 
interpreted by Jeletzky (1980) to form part of the 
Stelckiceras liardense Zone because of a common to 
prevalent occurrence of the latter ammonite. 

The Lepine Formation in a small gully on the east side 
of Liard River, across from Garbutt Creek, yielded the 
following sequence of Gastroplites faunas. The lowest 
collection (GSC Joe. 69178) obtained from talus about 
100 feet (30.5 m) stratigraphically above the upper Scatter 
siltstone equivalent and about 750 feet (230 m) above the top 
of the lower Scatter sandstone yielded only Gastroplites kingi 
McLearn and its morphological variants. GSC locality 69173 
collected from talus at the level about 250 feet (77 m) 
stratigraphically above the previously mentioned siltstone has 
yielded Gastroplites cf. kingi McLearn, G. cf. canadensis 
(Whi tea ves), and Gastroplites sp. indet. Another collection 
(GSC loc. 69177) at about the same level yielded Gastroplites 
(Paragastroplites) spiekeri McLearn and Gastroplites sp. 
indet. Farther upslope but again from talus (GSC loc. 69175), 
numerous Gastroplites forms transitional between G. kingi 
McLearn and G. allani McLearn were obtained. Among them, 
forms approaching G. kingi are more common than those 
approaching G. allani. Other than these transitional forms 
this fauna includes only common G. canadensis (Whiteaves) 
and its variants. 



Fossils obtained in place (GSC loc. 69176) 300 feet 
(91.5 m) stratigraphically above upper Scatter siltstone 
yielded predominant Gastroplites aff. allani McLearn, less 
common G. allani McLearn, rare G. canadensis (Whiteaves) 
and a solitary representative of G. aff. stantoni McLearn (=G. 
flexicostatus Jeletzky, 1964 non Imlay, 1961 ). The highest 
collection (GSC loc. 69174) of this section, about 375 feet 
(115 m) stratigraphically above the siltstone, only yielded 
indeterminate gastropli tinid ammonites. 

Beds of the basal Lepine Formation overlying the type 
section of the Scatter Formation on Scatter River contain 
the following sequence of Gastroplites s. str. faunas . Fossils 
(GSC loc. 69170) collected from talus just above the top of 
the upper Scatter (Tussock) sandstone yielded prevalent 
Gastroplites kingi McLearn, rare G. aff. canadensis 
(Whiteaves), and rare G. (Paragastroplites) spiekeri McLearn. 
A collection (GSC loc. 69168) obtained from talus 75 to 
90 feet (25-30 m) above the top of the Scatter yielded 
prevalent Gastroplites canadensis (Whiteaves) and rare G. 
kingi McLearn. Fauna (GSC loc. 69171) collected in place 
about 80 feet (27 m) stratigraphically above the top of the 
Scatter yielded only Gastroplites kingi McLearn and its 
variants. 

Stelckiceras liardense (Whiteaves) occurs 300 to 
750 feet (91-229 m) above the base of the Lepine Formation 
along the eastern side of Liard River (GSC locs. 69179, 
69180, 69185, 69187). It was also collected from shales on 
Crow River (GSC loc. 69181). Jeletzky (1980) believes that 
this fauna characterizes a zone of its own, being younger 
than the generalized zone of Gastroplites but older than any 
part of Neogastroplites and Posidonia? nahwisi Zone. The 
Stelckiceras liardense Zone is interpreted by Jeletzky as 
latest Middle Albian . 

Sikanni Formation 

Definition. The Sikanni Formation e xtends northward from 
the Muskwa-Tetsa region along the prominent Dunedin and 
Liard Escarpments (Plate 30). In the vicinity of the junction 
of Scatter and Liard Rivers, most of the Sikanni sandstone 
has graded laterally into siltstone and mudstone (Fig. 21; 
Plate 31). However, a few units of platy sandstone permit 
the delineation of the formation at that locality. Those 
sandstone beds were described by Kindle (1944) in his 
"Lepine" section as lying 1160 feet (354 m) above the base. 
Henderson (1954, p. 2283) realized that the Sikanni sandstone 
was disappearing northward, but erroneously correlated the 
Sikanni with 190 feet (5 8 m) of sandstone and shale lying 
below massive conglomerate, herein assigned to the 
Dunvegan Formation. The sandstone and shale lie within the 
Dunvegan and are characteristic of the basal part of the 
formation throughout the region. The Sikanni sandstone 
equivalent opposite Scatter River lies almost l 000 feet 
(305 m) below those beds. 

Distribution and thickness. Only 433 feet (132 m) of sandy 
beds are included in the formation at Scatter River, although 
overlying, silty units are equivalent to upper sandstones 
occurring farther south. On the Liard Escarpment (Plate 30), 
northeast of Lepine Creek (sec. 65-15), about 460 feet 
(140 m) of thick bedded sandstone and mudstone are assigned 
to the Sikanni Formation, but the top of the formation is not 
exposed and the actual thickness may be greater . 

The Sikanni Formation is not readily traced northward 
from Scatter River, although some part of it may be 
represented by a sandstone outcrop below the Dunvegan 

Formation at the big bend of Liard River. It is assumed to 
extend northeasterly along the east flank of the Kotaneelee 
Anticline (Fig. 3). 

The Sikanni Formation is not recognized farther east 
around the margin of the Etsho Escarpment in Maxhamish 
Lake map-area and presumably it has graded into a shale 
facies. Electric log characteristics from well records suggest 
that equivalent beds can be traced eastward from Dunedin 
and Liard Escarpments. To the north on Petitot River, a 
sandstone unit occurring just within the Fort Liard map-area 
may represent some part of the Sikanni Formation but it also 
may occupy a stratigraphic position similar to the upper 
Scatter sandstone. About 125 feet (38 m) of sandy beds are 
exposed there, consisting mainly of fine grained sandstone 
with some argillaceous siltstone and mudstone. 

Contact relationships. The basal beds of the Sikanni 
Formation are gradational with those of the underlying 
Lepine Formation. The contact is drawn at the base of the 
lowermost unit of sandstone, which is more than five feet 
(l.5 m) thick. 

In the Scatter River region, the upper beds of the 
Sikanni Formation are gradational with those of the overlying 
Sully Formation, although the contact between sandstone and 
mudstone is distinct. 

Lithology. Three sandy units are present in the section on 
Liard Escarpment opposite Scatter River (sec. 65-lOA; 
Plate 31 ). To the south, on the escarpment, four prominent 
sandstone uni ts are present in the exposed section (65-15; 
Plate 30). 

Sandstone of the Sikanni Formation in this region is 
similar to that found elsewhere along the eastern Foothills 
Belt. It is mainly fine grained, very finely laminated, 
siliceous, and weathers light brownish grey. In the section 
near Lepine Creek, some coarse sandstone occurs at the top 
and conglomeratic sandstone blocks in the talus indicate the 
presence of that lithology at or near the top. Relationships 
are not sufficiently well defined to show if that conglomerate 
is equivalent to conglomerate at the top of the Sikanni 
farther south on Dunedin Escarpment (sec. 65-5). A thin bed 
of conglomerate occurs near the base of the formation 
opposite Sea tter River. 

The sandstone units range from less than one foot 
(0.3 m) to as much as 100 feet (30.5 m), although opposite 
Scatter River the units are poorly developed. 

Mudstone of the Sikanni Formation is similar to that 
found elsewhere. It is dark grey to black, rubbly to blocky 
and contains some concretions. 

The shales of Sikanni Formation on Liard Escarpment 
(sec. 65-lOA) contain 29.87 per cent quartz, 1.23 per cent 
K-feldspar, 2.04 per cent Na feldspar, with illite, 
vermiculite , chlorite, and kaolinite (Foscolos and Stott, 1975, 
p. 19). The contributions of the illite in the mixed layers is 
76 per cent, and the percentage of 2M illite polymorphs in 
discrete illite is 20. 

The Sikanni Formation on the Liard Escarpment 
opposite Scatter River has lost its prominent, resistant 
character , and much of it has graded into argillaceous 
mudstone. The sandstones appear as fine ribs that form small 
ledges along the cliffs (Plate 31 ). These sandstones are 
argillaceous and show fine laminations, crosslaminations, and 
crossbeds. 
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PLATE30 

Sikanni Formation, Liard Escarpment; section 65-15. The 
sandstone grades laterally northward into silty mudstone and 
the prominent resistant nature of the formation is 
disappearing at this locality. The ridge at the skyline is 
formed by the Dunvegan Formation. GSC Photo 128516. 
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PLATE 31 
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Top of the Sikanni Formation, shales of the Sully Formation 
and basal beds of the Dunvegan Formation, cliffs above Liard 
River opposite Scatter River; section 65-10. GSC 
Photo 128482. 
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Fossil content and age. No fossils were obtained from the 
Sikanni Formation in this region. The Fish Scale marker 
horizon probably occurs above the Sikanni sandstone opposite 
Scatter River , occupying a position more or less similar to 
that found at the type Sikanni Formation on Sikanni Chief 
River. The formation in the Scatter-Liard region is assumed 
to occupy a stratigraphic position similar to that of other 
neighbouring regions and to be of approximately the same 
age. 

Sully Formation 

Definition. The Sully Formation extends southward from the 
type locality on Sully Creek in the District of Mackenzie 
(Stott, 1960b, p. 13) to the Scatter River locality 
(sec. 65-10). Beds lying in a similar stratigraphic position 
can be traced southward through Fort Nelson and Trutch 
map-areas (Taylor and Stott, I 968b; Pelletier and Stott, 
1963) to Sikanni Chief River where they overlie the type 
Sikanni sandstone. The formation, occurring as a recessive 
unit between two prominent ridge-forming sandstones, is 
commonly covered by talus or vegetation. 

Distribution and thickness. The Sully Formation, between 
300 to 400 feet (91-122 m) thick on the Dunedin Escarpment, 
increases to about 1000 feet (305 m) thick opposite Scatter 
River (sec. 65 -10; Plate 31 ). It is well exposed in gullies 
along the Liard Escarpment between Ruthie Creek and 
Scatter River, but is accessible only in a few places. 

The Sully shales form the upper part of that section 
described by Kindle (1944) as Lepine (see Fig. 21 ). 

Contact relationships. The contact of the Sully mudstone 
with underlying Sikanni sandstone is rarely seen, but appears 
to lie above different sandstone units from one locality to 
another . Opposite Scatter River (sec. 65-IOA), the top of the 
uppermost Sikanni sandstone has been channelled and the 
uneven surface filled with 4 to 5 inches (101-127 mm) of 
conglomeratic sandstone. The pebbles, mainly chert, are as 
much as one inch (25.4 mm) in diameter. 

Lithology. In the Scatter River region, the Sully is divided 
readily into the three members which were recognized in the 
type section (Stott, I 960b). 

The lower concretionary member, about 280 feet (85 m) 
thick opposite Scatter River (sec. 65-IOA), comprises silty, 
dark grey to black mudstone that weathers rusty (Plate 32). 
Reddish brown weathering, sideritic concretions occur in 
rows and also are disseminated in the member. In these 
exposures, the mudstone is softer and crumbles more easily 
than similar mudstones that occur within the folded Foothills 
Belt. 

The flaky shale member (sec. 65-IOA), over 400 feet 
(122 m) thick, consists mainly of soft, flaky to fissile shale 
which weathers medium to light grey (Plate 33). On a fresh 
surface, this shale is black. The surface of the weathered 
slopes is coated with a yellow efflorescence. A few hard 
silty beds appear to form the base for water seepage, and the 
associated wet shale has a darker appearance than the 
remaining parts of the member. In contrast to the enclosing 
members, this one contains few, if any, concretions. 

The upper concretionary member (secs . 65 -10 A, 
65-IOB) is about 300 feet (91 m) thick, and is similar to the 
basal member. Thin beds of sandstone occur throughout this 
member, but the dominant lithology is silty mudstone with 
sideritic concretions. The member becomes extremely silty 
in its upper part and grades into overlying sandstone of the 
Dunvegan Formation. 



The Sully shales on Liard Escarpment, according to 
Foscolos and Stott (1975, p. 19) have a composition similar to 
the shale of the Sikanni equivalents. They contain 
29.87 per cent quartz, 1.23 per cent K feldspar, 2.04 per cent 
Na feldspar, with il!ite, vermiculite, chlorite and kaolinite. 
Illite contributes 76 per cent and the percentage of 2M illite 
polymorphs in discrete illite is 20. 

PLATE 32 

Lower concretionary shale member of Sully Formation, cliffs 
opposite Scatter River; section 65-10. GSC Photo 128493. 
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PLATE 33 

Fissile shale member of Sully Formation, cliffs across from 
Scatter River; section 65-10. GSC Photo 128492. 

Fossil content and age. The Sully Formation at its type 
section in the District of Mackenzie lies above beds 
containing Neogastroplites cornutus (Whiteaves) (see Stott, 
1969b, p. 12-13). Similarly, on Sikanni Chief River, the Sully 
lies above beds tentatively dated by Jeletzky as lying within 
the N. cornutus subzone. The Sully Formation on the Liard 
Escarpment occupies about the same stratigraphic interval as 
the type section and is considered to be approximately the 
same age. 

Lithologic correlations indicate that the lower member 
and probably part of the middle member are equivalent to 
upper sandstone of the Sikanni Formation in the western 
region between Dunedin and Kluachesi Rivers (Fig. 12). The 
section at Liard River is very similar to the type section in 
the District of Mackenzie and, although the latter is several 
hundred feet thicker, the stratigraphic interval appears to be 
approximately the same. 

Liard and La Biche region 

Definition. McConnell (1890, p. 53D, 55D), in his descent of 
Liard River, noted Cretaceous shales at the mouth of Pe ti tot 
(Black) River and also seven miles (11. 3 km) downstream 
from Fort Liard. Hume (1923, p. 48B), as did McConnell, 
visited the mountains west of Fort Liard and reported the 
occurrence of conglomerate and coarse grained sandstone, 
"presumably of Cretaceous age", overlying steeply dipping 
Cretaceous shales. Hume's traverse apparently was in the 
vicinity of Kotaneelee River where the Dunvegan Formation 
is prominently developed at the north end of Liard Syncline. 
Camsell and Malcolm (1921), in their summary of the geology 
of the "Mackenzie River Basin", quoted extensively from the 
report of McConnell. 

During 1944, Hage (1945) made a geological 
reconnaissance along Liard River from below the mouth of 
Fort Nelson River. He made traverses up La Biche, 
Kotaneelee, Petitot, Muskeg, South Nahanni, and Blackstone 
Rivers. Hage's map showed the distribution of the Dunvegan 
(Fort Nelson) Formation and Fort St. John Group in the 
vicinity of La Biche and Liard Ranges and eastward along 
Petitot River. 

In the region between Liard and La Biche Ranges, 
Douglas and Norris (1959) divided the Fort St. John Group 
into six separate map-units. Their lowest unit (JO) 
undoubtedly includes beds older than Cretaceous. The next 
three units (I I, 12, 13), assigned to the Buckinghorse 
Formation, were recognized by them as being equivalent 
approximately of the Garbutt, Scatter, and Lepine 
Formations of the Liard region to the south. The Sikanni 
Formation was divided into two parts, the lower (15) 
consisting mainly of sandstone, and the upper (16) mainly of 
shale. Subsequently, the writer (Stott, I 960b) restricted the 
name Sikanni to the sandstone, and defined the shale as the 
Sully Formation. 

Later work by the author in the vicinity of Fantasque 
Lake revealed that the Scatter sandstone is well developed 
and readily mapped (Fig. 3; Plate 34). The extension of the 
Scatter and Sikanni Formations from the Scatter-Liard 
region into the region of the Liard Range was also confirmed. 
Consequently, in that region, the Fort St. John Group 
comprises a five-fold subdivision consisting of the Garbutt, 
Scatter, Lepine, Sikanni, and Sully Formations (Table V; 
Figs. 6, l 9, 20). Marked fades changes result in the 

51 



disappearance eastward of the major sandstones forming the 
Scatter and Sikanni Formations and in the variation of 
terminology from one area to another. 

Standard section. The most continuous section in the western 
part of this region occurs on Sully Creek (Stott, l 960b, sec. 2; 
see also Fig. 19), where both the lower and upper contact are 
exposed. Representative parts of all the formations are 
exposed although large intervals, as much as several hundred 
feet, are covered. Most of the Garbutt Formation, the basal 
or Bulwell Member of the Scatter Formation and most or all 
of the Sikanni Formation appear in outcrop. The upper 
Scatter sandstone is not evident on either Sully or Murky 
Creeks and may not be developed in this region. However, 
despite the covered intervals, the section on Sully Creek 
serves as the best available standard section in the region. 

The section on Murky Creek (Stott, l 960a, sec. l) is 
almost continuously exposed in the lower 1300 feet (396 m), 
providing good sections of the Garbutt and Scatter 
Formations. However, 1500 feet (457 m) in the middle of the 
group is covered, and presumably represents almost the 
entire Lepine Formation. The Sikanni Formation is well 
exposed but almost none of the overlying Sully shale outcrops 
and the contact of the group with the overlying Dunvegan 
cannot be determined at that locality. 

In the Plains, the lower part of the Fort St. John Group 
outcrops along Petitot River on the western flank of the 
Bovie Lake structure. Beds equivalent to the Garbutt 
Formation are not exposed there and the main exposure 
appears to consist of strata largely equivalent to the Scatter 
Formation. The upper part of the group is exposed in the 
lower part of the Petitot canyon but the Sikanni sandstone is 
not definitely recognized in this region. 

Distribution and thickness. The distribution of Cretaceous 
rocks in this region was shown originally on Fort Liard and La 
Biche map-areas (Douglas and Norris, 1959) and in maps 
compiled by Douglas and Norris (in Stott, l 960b). In those 
earlier reports, a moderately recessive unit of dark shale and 
siltstone was included in map-unit l 0 and , in some places, in 
the basal map-unit 14 of Douglas and Norris (1959). Most or 
all of those beds are now assigned by the writer to the 
Triassic Toad and Grayling Formations and were shown as 
such on recent maps by Douglas (l 976a, b). Therefore, the 

PLATE34 

Scatter sandstone south of Fantasque Lake, Yukon Territory. 
GSC Photo 128511. 
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areal extent of the Fort St. John Group in some areas, 
particularly within the Beaver River Basin, is less than shown 
in previous publications (see Fig. 3). 

In the eastern half of the La Biche River (95C) 
map-area, the Fort St. John Group extends along the axis of 
the Fantasque Syncline and farther east, along the 
Kotaneelee and La Biche Synclines. The best exposures are 
on Murky and Sully Creeks which flow off the western slopes 
of the Liard Range. In the Fort Liard (95 B) map-area, the 
group is poorly exposed along the Liard Syncline between 
Pointed Mountain and Liard Range. It underlies most of the 
Plains region to the east, being best exposed along Petitot 
River on the western flank of the Bovie Anticline. 

The most complete section of the Fort St. John Group 
occurs on Sully Creek on the west flank of Liard Range 
(Stott, l 960b, sec. 2) where a measurement, including 
covered intervals, in the order of 4650 feet (1417 m) was 
obtained. A graphic calculation, prepared for the author by 
Geophoto Services Limited, gave a cumulative thickness of 
4044 feet (1231 m) for the Fort St. John Group on Sully 
Creek. If the group is only about 4000 feet (1219 m) thick in 
this region, it is considerably thinner than shown in Figures 9, 
and 19, which would indicate substantial reduction in 
deposition between Scatter River and the Liard Range. In 
Imperial Pan Am La Biche b-55-E well (b-55-E/94-0-13) to 
the southeast, the thickness of the group is in the order of 
4400 feet (1341 m) (Fig. 19). Williams (1978) outlined the 
general distribution , thickness and facies trends of the Fort 
St. John Group in the region of Trout Lake, east of Liard 
River in the District of Mackenzie. He shows that the 
thickness decreases eastward from the Bovie Lake structure 
from slightly more than 1700 feet (518 m) to approximately 
900 feet (274 m) excluding basal Cretaceous and/or Upper 
Paleozoic sandstone and not including transition beds above 
the Fish Scale marker. 

Although some of the group is exposed along Petitot 
River, its total thickness west of the Bovie Lake structure is 
not known with any certainty. The Imperial Sun Netla Raven 
F-73 well was spudded in the Dunvegan Formation and the 
base of the Cretaceous succession is 2100 feet (640 m) below 
the top, so the total thickness of the Fort St. John east of the 
Bovie Lake fault does not exceed 2000 feet (610 m) and is 
probably 200 to 300 feet (61-91 m) less in most places. In 
Maxhamish Lake map-area to the south, but on the west side 
of the Bovie Fault, the thickness of the group is about 
3700 feet (1128 m) in the Imperial Pan Am Tattoo 26-B well. 
Based on these relationships, it seems likely that the Fort St. 
John Group along Petitot River is in the order of 3500 feet 
(106 7 m) thick. The thickness of the group farther east in 
Imperial Island River No. l well (Lat. 60 °00'55 "N, 
Long. 121 °90'00"W) is approximately 1500 feet (457 m), 
although the base of the Dunvegan Formation is not well 
defined in that well. 

Contact relationships. The regional unconformity at the base 
of the Cretaceous succession is most pronounced in this 
region. Within the Beaver River Basin, the Cretaceous 
succession is assumed to lie on the Triassic Toad and Grayling 
Formations that extend into the region from Toad River [94N 
map-area (Douglas, l 976a, b; Taylor and Stott, 1980)]. To 
the northeast on Tika Creek, a tributary of La Biche River, 
Cretaceous beds lie on the Carboniferous to Permian Mattson 
Formation, and similar relationships were observed on Murky 
Creek on the west flank of Liard Range. The Fort St. John 
Group at the south end of Pointed Mountain lies on micaceous 
grey shales of questionable but probably Triassic age. 
Williams (1978, Fig. 4) illustrated the pre-Cretaceous geology 
indicating that throughout much of the area in the vicinity of 
Trout Lake, the Fort St. John Group lies on Mattson and Flett 
Formations but north towards Mackenzie River lies on upper 
Devonian beds. 



TABLE V 

TABLE OF FORM A TIO NS 

Liard and La Biche Region 

Series Group Formation thickness Lithology 

Wapiti Coarse grained, conglomeratic 
sandstone. 

Upper Kotaneelee Dark grey, marine mudstone; 
Cretaceous 600'± 

(183 m) 
some fine grained sandstone. 

unconformity 

Dun vegan Massive conglomerate, fine-
450-600'? to coarse-grained sandstone; 
(137-183 m) carbonaceous mudstone. 

Sully Dark grey, silty, marine shale 
1500' ± with sideritic concretions; 
(453 ± m) flaky black shale. 

Lower 
Cretaceous 

Sikanni Fine grained, laminated, 
0-350' marine sandstone; silty 
(0-107 m) mud stone. 

Fort St. John 
900-4500' Lepine Dark grey, silty marine 
(274-1372 m) 1600-1700' mud stone with sider itic 

(487-518 m) concretions. 

Scatter Fine grained glauconitic 
247-1000?' sandstone and siltstone; silty 
(72-304 m) marine shale. 

Garbutt Silty mudstone and siltstone; 
650-872' sider itic concretions. 
(198-265 m) 

Regional erosional unconformity; bevels 
succeedingly older rocks northward and eastward. 

The section on Petitot River is not completely exposed 
and neither structural nor stratigraphic relationships are 
obvious. However, on the west flank of the Bovie Lake 
structure, the basal Cretaceous beds apparently consist of 
38 feet (11.6 m) of fine grained, grey, brownish grey 
sandstone that is thin bedded. As far as can be determined, 
those beds lie on either the Mississippian Mattson Formation 
or the younger Permian Fantasque Formation (Williams, 
1978). Farther east, the Cretaceous succession lies on the 
older Mississippian Flett Formation. 

In a small area north of the Bovie Lake Anticline, the 
Fort St. John shale, according to Williams (1978, Fig. 4) lies 
on a "basal Cretaceous and/or upper Paleozoic sandstone". 
He reported that the sandstone, as much as 170 feet (52 m) 
thick, consists of poorly sorted quartz sandstone and medium 
grey, sandy shale. Some chert pebbles occur at the top of the 
unit. 

Lithology. Except in the Beaver River Basin, the Fort St. 
John Group of this region consists mainly of silty marine 
mudstone with some units of fine grained, marine sandstone. 
The Scatter sandstone appears as a resistant unit in the 
Fantasque Syncline of the Beaver River Basin (Plate 34) but 
in the Kotanee!ee and Liard Synclines, it is much less 
prominent. 

Age. The lower ·beds of the Fort St. John Group of this 
region have yielded fossils of Early Albian age and the group 
is overlain by the Cenomanian Dunvegan Formation. The 
group is therefore dated as Early Albian to earliest 
Cenomanian. 

Garbutt Formation 

Definition. Dark marine shale, lying above Paleozoic rocks in 
the vicinity of Liard Range, was assigned to the Buckinghorse 
Formation by Douglas and Norris (1959) and by the writer 
(Stott, 1960b). That interval is largely equivalent to the type 
Buckinghorse proposed by Hage (1944 ). Hage (1945) had 
examined Lower Cretaceous strata on La Biche and Petitot 
Rivers, but did not assign them to specific formations. In the 
recent revisions of the earliest mapping, a sandstone within 
the s.uccession is assigned to the Scatter Formation (Fig. 3; 
Douglas, l 976a, b). The shales at the base of the succession 
can therefore be assigned to the Garbutt Formation and are 
in continuity with the type Garbutt shales of the 
Scatter-Liard region (Fig. 3). 

The Garbutt shales are well exposed on both Murky and 
Sully Creeks and both lower and upper contacts can be 
observed. 
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Contact relationships. The basal Cretaceous contact has 
been observed at several localities in the La 
Biche-Kotaneelee region. Sandstone, 35 feet (10.7 m) thick 
and presumed to be basal Cretaceous, lies unconformably on 
Permian sediments on La Biche River (Lat. 60°38'N, 
Long. 124°45'W) in the northern part of Fantasque Syncline. 
This sandstone is mottled, crossbedded, thick bedded, and 
brown weathering. The contact with underlying quartzose 
sandstone is sharp but not particularly distinct. The Permian 
sandstone grades downward into dark grey shale containing 
abundant sponge spicules. Slightly farther along the 
exposure, the Permian sandstone is eroded and the 
Cretaceous beds rest directly on the dark grey mudstone. On 
Kotaneelee River (Lat. 60°36'N, Long. 124°14'W), where it 
cuts the east flank of the La Biche Syncline, the basal 
Cretaceous sandstone and glauconi tic mudstone lie on the 
Permian Mattson Formation. The Permian sandstone has 
pebbles as much as 1 inch (25.4 mm) in diameter embedded in 
its upper surface, which is also a surface of pyrite deposition. 
Pebbles occur also in the overlying Cretaceous shale. On 
Sully Creek (Stott, l 960b, sec. 2), 33 feet (10 m) of cherty 
conglomerate to breccia is overlain by medium grained 
sandstone, which in turn is overlain by typical Cretaceous 
shale. The conglomerate lies on dark grey calcareous 
mudstone containing Permian brachiopods. 

Distribution and thickness. The Garbutt Formation is 
exposed along La Biche River in the axis of the Fantasque 
Syncline, on Kotaneelee River in the La Biche Syncline and 
along the flanks of the Kotaneelee Syncline. The main 
exposures of the formation are on two tributaries of Chinkeh 
Creek, Murky and Sully Creeks (Stott, l 960b, secs. 1, 2). The 
thickness at Murky Creek is 872 feet (265 .2 m); at Sully 
Creek only 834 feet (222.5 m) are included but estimates of 
covered intervals may be slightly in error. 

Beds assigned to the Garbutt Formation are mapped 
(Douglas, 1976a; see also Fig. 3) west of Kotaneelee Range, 
southward across La Biche and Beaver Rivers, and also in the 
Beaver River Basin. At the northern end of the Kotaneelee 
Syncline, 245 feet (74.7 m) of silty mudstone with two thin 
seams of bentonite are exposed approximately 100 feet 
(30.4 m) below the Scatter sandstone. The lower part of the 
formation is not exposed. 

About 650 feet (198 m) of beds, mostly covered, on 
Petitot River appear to be equivalent to the Garbutt 
Formation of the more westerly region. 

Lithology. In the original mapping of the region by Douglas 
and Norris (1959), moderately recessive dark shale and 
siltstone, occurring at the base of the Cretaceous succession, 
were included in the Buckinghorse Formation. Those beds are 
shown as part of map-unit 10 and, in some places, in 
map-unit 14 of Douglas and Norris. However, much or most 
of that unit is now considered to be Triassic strata of the 
Toad and Grayling Formations (see Douglas, 1976a, b). 

On the west flank of Liard Range, along Murky and 
Sully Creek, the Garbutt Formation consists of a basal 
conglomeratic sandstone and shale. On Sully Creek the basal 
conglomerate lies with erosional unconformity on the 
Permian Mattson shale. The conglomerate, 33 feet (10 m) 
thick, consists mainly of chert pebbles, in a matrix of 
medium- to coarse-grained quartz grains. The conglomerate 
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at that locality is overlain by 20 feet (6.1 m) of brownish 
grey, massive, medium grained, quartzose sandstone. A unit 
of conglomerate, 35 feet (10.7 m) thick, was reported by 
Hage (1945) to occur on Pointed Mountain. 

The Garbutt shale, approximately 900 feet (274 m) 
thick, is micaceous, rubbly, rusty weathering, and contains 
some sideritic concretions, pyrite, glauconite, and thin layers 
of bentonite. A massive quartzose, glauconitic sandstone, 
30 feet (9.1 m) thick, lies about 150 feet (45.7 m) above the 
base of the formation on Kotaneelee River. The Garbutt 
shale and mudstone are black on fresh surfaces. As noted 
previously, two thin seams of bentonite occur within the 
exposed Garbutt succession south of Etanda Lakes. 

Age. Puzosia (s. Jato) aff. P. sigmoidalis Donovan and 
Arcthoplites cf. A. belli (McLearn) were found in the lower 
shales of the Garbutt Formation near Chinkeh Creek (GSC 
locs. 32855, 32856). Jeletzky (1968) considered Puzosia as 
representative of the Early Albian Leymeriella Zone. 
Jeletzky (pers. comm., 1979) also reports the occurrence of 
Pachygrycia, an index fossil of Early Albian age, from the 
basal beds of the Garbutt Formation at Jackfish Gap, west of 
Liard Range. 

Basal Cretaceous sandstone at Jackfish Gap was found 
by Braman and Hills (1977) to contain Cretaceous 
palynomorphs including: 

Alisporites grandis (Cookson) Dettmann 
Baltisphaeridium multispinosus Singh 
Cicatricosisporites cf. C. australiensis (Cookson) 

Potonie 
Cycadopites sp. 
Cyclonephelium cf. C. distinctum Deflandre and 

Cookson : 
Gleicheniidites senonicus Ross 
Laevigatosporites ovatus Wilson and Webster 
Lycopodiumsporites marginatus Singh 
Odontochitina operculata (Wetzel) Deflandre 
Oligosphaeridium complex (White) Davey and Williams 
Tigrisporites scurrandus Norris 
Trilobosporites apiverrucatus Couper 
dinoflagellate sp. 
fungal spores 

In his unpublished thesis (Braman, 1976) dated this 
assemblage as Hauterivian to Albian in age. 

Scatter Formation 

Definition. The Scatter Formation can be traced northward 
from the type locality along the flanks of the La Biche 
Syncline and Kotaneelee Anticline (Fig. 3). Although the 
beds are not continuous, sandstone in an equivalent 
stratigraphic position occurs in the vicinity of Fantasque 
Lake (Plate 34) and also within Kotaneelee Syncline between 
Liard and Kotaneelee Ranges (Fig. 3). These beds were 
designated as map-unit 12 by Douglas and Norris (1959) who 
indicated that they "appear to be equivalent in part to beds 
mapped by Kindle (1944) as Scatter Formation on Beaver 
River". 



The sandstone exposed on both Murky and Sully Creek, 
along the western slopes of the Liard Range, appears to be 
the basal Scatter sandstone (Bulwell Member). The upper 
sandstone either is not exposed or is not developed in that 
region. However, in the vicinity of Fantasque Lake, a 
resistant unit above the massive basal sandstone (Plate 34) 
probably is equivalent to the Tussock Member and the 
intervening recessive unit is assumed to be the Wildhorn 
shale. 

Both the lower and upper contacts are gradational. The 
Garbutt shale grades upward into silty mudstone with thinly 
bedded siltstone and very fine-grained sandstone to siltstone 
of the Scatter. Argillaceous siltstone at the top of the 
Scatter is overlain by silty mudstone of the Lepine 
Formation. 

Distribution and thickness. The Scatter Formation is mapped 
within the La Biche map-area (Fig. 3; see also Douglas, 
l 976b), occurring between Liard and Kotaneelee Ranges. The 
beds are 24 7 feet (72.3 m) thick on Sully Creek (Stott, l 960b, 
sec. 2, units 13-20) and 168 feet (51.2 m) on Murky Creek 
(Stott, 1960b, sec. 1, units 18-24). The sandstone appears at 
the north end of Fantasque Syncline but was not measured. 
As previously mentioned, all three members of the type 
Scatter Formation appear to be present in the vicinity of 
Fantasque Lake but are mostly inaccessible and not easily 
measured. The formation is not well exposed on the flanks of 
La Biche Syncline nor on Kotaneelee Anticline. 

An outcrop on Kotaneelee River southeast of Pointed 
Mountain was included in the Sikanni Formation by Douglas 
and Norris (1959). Based mainly on that exposure, the Sikanni 
was extended southward to La Biche River, where it was 
shown to be cut off by a fault. It now seems probable that 
the outcrop is, in reality, part of the Scatter Formation and 
that it is continuous with map-unit 12 (lower Scatter) along 
the east flank of Kotaneelee Anticline (Fig. 3; see also 
Douglas, I 976a, b). 

The sandstone sequence exposed in outcrop along 
Petitot River above its junction with Liard River is assigned 
to the Scatter Formation. Hage (1945) described the 
sequence: 

About 200 feet of sandstone and interbedded 
shale is exposed in a cliff on the south bank of 
Petitot River close to its mouth. The sandstone 
member is overlain by dark grey shale containing 
concretions, and is interbedded with thin, 
fine-grained sandstone beds. 

Hage considered that the lower sandstone could be 
correlated with the Scatter Formation and the upper fissile 
shale with the Lepine Formation, as described by Kindle 
(1944 ). Hage reported that Neogastroplites comutus? was 
collected from the lower half of the fissile shale unit. 

In subsequent mapping (Douglas and Norris, 1959 ), the 
sandstone oucrop near the Petitot River was included in the 
Sikanni Formation which was linked with other sandstone 
outcrops on Muskeg River, Rabbit Creek and other tributaries 
near their junction with Liard River. Stott (1960b, secs. 5, 6) 
assigned these beds to the Sikanni Formation, stating (p. 11 ): 

The Sikanni Formation is partly exposed on 
Petitot River near its junction with Liard River 
where 250 feet of strata were measured • ••• 

High water prevented the examination of the 
formation along Muskeg River (near junction with 
Arrowhead River) where it forms the cliffs of a 
small canyon. The formation is exposed at the 
junction of Muskeg and Liard Rivers where 
85 feet outcrop. 

Based upon more recent interpretations and 
investigations, the sandstone near the junction of Petitot and 
Liard Rivers has been mapped as the Scatter Formation 
(Fig. 3; Douglas, l 976a). 

A siltstone succession, about 360 feet (110 m) thick, on 
the west flank of the Bovie structure represents some part of 
the Scatter Formation (Stott, 1960b, sec. 3, units 2-15). 
Those beds are separated by a covered interval of 
approximately 650 feet (198 m) from sandstone of presumably 
Cretaceous age that lies on Mississippian strata. The 
siltstone unit is overlain by 450 feet (137 m) of mudstone 
which is equivalent to the middle Scatter shale. Exposures 
farther downstream are discontinuous, but the shale beds 
assume a vertical position and appear to be faulted. Beyond 
there, the beds dip more gently to the southwest toward the 
axis of the Liard Syncline. About 120 feet (36.6 m) of fine 
grained sandstone oucrops on the north bank of Petitot River 
and can be traced northward on aerial photographs. Although 
that sandstone was at one time assumed by the writer to be 
part of or equivalent to the Sikanni Formation, it now seems 
more likely that it is equivalent to the upper Scatter 
(Tussock) sandstone. There is a development of sandstone 
below Radioactive Marker 3 (Figs. 18, 20) which is considered 
to be upper Scatter. 

Lithology. The Scatter sandstone on Murky and Sully Creeks 
is quartzose, fine grained, greenish grey, finely crossbedded 
and glauconitic. The sand grains consist of about 95 per cent 
quartz. The sandstone is very silty to argillaceous, poorly 
bedded, brown weathering and includes intercalated 
mudstone. The colour of the weathered surface, rather than 
the prominence of the sandstone, makes this unit distinctive. 
Two prominent resistant units are present on Sully Creek, but 
become more argillaceous northward and are much less 
conspicuous on Murky Creek. 

Both the upper and lower sandstone members of the 
Scatter Formation are exposed along Kotaneelee Canyon on 
the west flank of Kotaneelee Syncline. The upper member 
appears to be dominantly mudstone and siltstone, as in the 
type region. The lower member contains much interbedded 
mudstone and evidently is grading laterally northeastward 
from the prominent, cliff-forming sandstone at Fantasque 
Lake (Plate 34) into the very argillaceous sequence found at 
Murky and Sully Creeks. 

The Scatter Formation on Petitot River, about a mile 
above its junction with Liard River, consists of interbedded 
argillaceous, rusty weathering siltstone and very fine to 
fine-grained, grey, laminated sandstone. Farther upstream, 
on the west flank of the Bovie structure, the basal part of the 
succession consists of thin beds of fine grained sandstone, 
argillaceous siltstone and rusty weathering shale. The 
overlying beds are dominantly greyish black, blocky 
mudstone, rusty weathering with sideritic concretions and 
minor beds of laminated sandstone and siltstone. Some 
sideritic concretions are present. The sandstone now 
considered to be equivalent to the upper part of the Scatter 
includes · fine grained, laminated sandstone, with thin 
interbeds of shale and argillaceous siltstone. 
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This upper sandstone on Petitot River is described 
follows: 

Thickness 
feet (m) 

Heigh t Above 
Base 

feet (m) 

Top of Section 

Overla in grada ti ona ll y by si l ty, rusty 
weat hering, platy sha le with a few le nses 
o f sandst one 

Sandstone, fi ne grained, laminated grey 
flaggy 

Sandstone, platy to flaggy 

Mudst one , si lty, platy, rusty weathering 

Sands tone, fine grained, laminated, 
crosslaminat ed, grey, browni sh grey 
wea t hering; few thin beds of shale 

Sands tone, fine grained, laminated, 
crosslaminated, brown ish grey; sha le at 
base 

Sands tone, s ilty, laminated , crosslaminated; 
t hin bedded; some a r gillaceous si ltstone 

Sandstone a nd sha le 

Sandstone, f ine grained, laminated; thin 
bedded 

25 

10 

9 

22 

9 

31 

4 

13 

(7 .6) 123 (37 .5) 

(3 . 05) 98 (29 .9) 

(2. 7) 88 (26. 8 ) 

(6.7) 79 (24. I) 

(2 . 7) 57 ( 17 .4 ) 

(9 .4) 48 ( 14 .6) 

(I . 2) 17 (5 . I) 

(4 .0) 13 (4 . 0) 

Williams (1978, Fig. 6) indicates that he recognizes the 
sandy fades of the Scatter equivalent in wells in the more 
westerly part of the Plains but that it disappears east toward 
Trout Lake. 

Age. The Scatter Formation in this region is not well dated. 
No fossils were found in these beds in the vicinity of Liard 
Range. However, microfossils were identified by J.H. Wall 
from the middle to upper portion of the shales on the west 
flank of the Bovie structure along Petitot River. Wall 
reports (pers. comm., 197 5): 

•• • several specimens of Haplophragmoides 
multiplum Stelck and Wall, described originally 
from the Commotion 1 Shale on the Peace River 
near Hudson Hope and also reported from the 
Harmon Shale of the lower Peace River valley 
area. This would indicate a Middle Al bi an age for 
this sample • .• 

Lepine Formation 

Definition. The Lepine shale within the La Biche Syncline is 
continuous with the type section (Fig. 3). It occupies a wide 
recessive interval between the resistant Scatter sandstone at 
the base and the Sikanni sandstone at the top. 

Distribution and thickness. The Lepine formation is in the 
order of 1600 to 1700 feet (487-518 m) thick on the west side 
of Liard Range (Stott , l 960b, sec. 1, units 25-29; sec. 2, 
units 21-32 previously assigned to Buckinghorse Formation). 
The shale is not continuously exposed in the region, is mostly 
covered on Murky Creek, and only partly outcrops along Sully 
Creek. Several exposures occur along the headwaters of the 
La Biche River (Douglas, 1976b). 

The Lepine is not mapped east of Liard River where the 
Sikanni sandstone apparently is not developed and the 
sequence between the Scatter and Dunvegan Formation is 
entirely shale. Douglas (l 976b) indicated that concretionary, 
gypsiferous and rusty weathering shale in that region was 
"equivalent to Lepine and Sully Formations". No 
measurement of outcrop thickness was obtained. Hage (1945) 
reported that an upper, fissile shale unit along Petitot River 
above the junction of Liard River was about 1625 feet 
(494 m) thick. 

The thickness of beds between the Radioactive 
Marker 3, considered to lie at the top of the Scatter 
Formation, and the Dunvegan Formation is almost 2700 feet 
(823 m) in the JOE Pan Am Viscount a-77- d well 
(a-77-d/94-0-11). On the east side of the Bovie Lake Fault, 
the thickness appears to be in the order of 1400 to 1500 feet 
(427-457 m) although the base of the Dunvegan is not defined 
(Fig. 20). The interval between Radioactive Markers 3 and 4, 
corresponding to the combined Lepine-Sikanni succession is 
between 800 and 900 feet (244-274) in the eastern wells 
(Fig. 20). This contrasts markedly with the 4400 feet 
(1341 m) of the type Lepine on Liard River (Fig. 17). 

Lithology. In the region of Murky and Sully Creeks, the basal 
part of the succession appears to consist of rubbly, rusty 
weathering mudstone with ironstone concretions. Similar 
shales outcrop along the Sully Creek although shale, about 
250 feet (76 m) below the top, appears more fissile and flaky. 

Age. The Lepine Formation lies below the Sikanni Formation 
which, on Sully Creek contains Neogastroplites cornutus 
(Whiteaves) of Late Albian age (GSC Joe. 32852). It appears 
to be mostly equivalent to the type Lepine of late Middle to 
earliest Late Albian age. 

Sikanni Formation 

Definition. The Sikanni Formation of this region is 
predominantly a massive silty sandstone lying within the 
upper third of the Fort St. John Group. A standard section on 
Murky Creek was outlined by the writer (Stott, l 960b, sec. l). 

Distribution and thickness. The Sikanni Formation is 
recognized along several small streams flowing down the 
western slopes of Liard Range, north of Pointed Mountain. It 
is about 350 feet (107 m) thick in that region (Stott, 1969b, 
sec. l and 2). 

The Sikanni apparently occurs in a recessive silty fades 
east of Pointed Mountain and is inseparable from upper 
Fort St. John shales. As indicated previously, sandstone 
southeast of Pointed Mountain and also near the junction of 
Petitot and Liard Rivers was mapped by Douglas and Norris 
(1959, and included by Stott, l 960b) in the Sikanni Formation. 
However, it now appears that this sandstone should be 
assigned to the Scatter Formation. 

The Sikanni sandstone is not recognized farther east in 
the wells in the Plains (Figs. 18, 20). 

Williams (1978, Figs. 5, 8) recognizes the Sikanni 
marker, which he considers to correspond approximately to 
the top of the Sikanni Formation in western outcrops, 
throughout the Trout Lake map-area. However , he indicates 
(1978, Fig. 8) that a sandstone fades below the marker 
grades eastward into silty shale. Nevertheless, Williams did 
not consider that the sandstone fades was sufficiently 
strongly developed to justify the recognition of the Sikanni 
Formation as a distinct stratigraphic unit in this region. 

1The shale referred to here is part of the Hulcross Formation of this report. 



Lithology. The author (Stott, l 960b, p. 12) described the 
Sikanni sandstone as follows: 

West of the Liard Range, the Sikanni 
Formation consists of fine grained sandstone, 
argillaceous siltstone and shale. The sandstone is 
greenish grey, thickly bedded, commonly 
calcareous, and much of it is finely crossbedded. 
Glauconite is commonly found as small pellets and 
also as irregular masses around the grains. The 
sandstone, which is classed as a quartz arenite , is 
composed of about 80 per cent quartz, 5 per cent 
chert, and 10 to 15 per cent matrix and minor 
constituents. Some bitumen was noted. The 
siltstone is argillaceous, massive to thickly 
bedded, dark grey to brownish grey, may be 
glauconitic, and frequently contains small 
sideritic concretions. It shows fine laminations 
and crossbeds. The glauconite of sandstones has 
recrystallized from pellets and has spread around 
the sand grains. The cleaner sandstones have a 
"welded" texture in which silica binds the quartz 
grains together, forming a mosaic resembling a 
quartzite. 

Age . The Sikanni Formation in the west flank of the Liard 
Range yielded Posidonia cf. P. nahwisi McLean sensu Jato 
(GSC loc. 32850) and Neogastroplites cornutus (Whiteaves) 
GSC Joe. 32852). Jeletzky refers N. cornutus to the second 
'oldest Neogastroplites zone and assigns it a late Albian age. 

&illy Formation 

Definition. The Sully Formation was defined originally in this 
region by the writer who stated (l 960b, p. 13): 

The Sully Formation is defined as those 
shale beds lying below the sandstones and 
conglomerate of the Fort Nelson Formation and 
above the sandstone and siltstone of the Sikanni 
Formation as herein restricted. The formation is 
partly exposed on Kotaneelee River and at the 
type section on Sully Creek, where it is 
approximately 1500 feet thick; it has an 
estimated thickness of 1000 feet on Petitot River 
and 655 feet in the Imperial Island River No. 1 
well. 

Since that time, the name Fort Nelson has been abandoned in 
favour of Dunvegan. 

The type section on Sully Creek (Stott, l 960b, sec. 2) is 
not completely exposed. However, three distinctive members 
can be recognized; a basal and upper member consisting of 
concretionary mudstones, separated by a middle member of 
dark grey, fissile shale. 

The basal member, 500 feet ( 152 m) thick, consists of 
rubbly, sideritic, dark grey, rusty weathering mudstone, very 
similar to other Cretaceous concretionary mudstone. These 
beds are well exposed on Kotaneelee and Petitot Rivers. 

The middle part of the formation contains flaky, fissile 
shale that is greyish black and stained by much yellow 
efflorescence. Selenite occurs as small rosettes and crystals, 
and some bentonite is present. These non-concretionary beds 
are exposed on the west flank of Liard Range, on Petitot 
River, and are present farther east on the Cameron Hills and 
north on Horn Plateau. 

The upper member, about 700 feet (213 m) thick, is 
similar to the basal beds, consisting of rusty weathering, 
concretionary mudstone. The content of silt and sand 
increases toward the top, with thin interbeds of platy 
sandstone appearing in a transitional sequence between the 
concretionary mudstone and the basal thick bedded, fine- to 
coarse-grained sandstone of the overlying Dunvegan 
Formation. 

East of Liard River , the Sikanni sandstone is not 
recognized as a separate formation and the Fort St. John 
Group is not subdivided. Beds equivalent to the Sully 
Formation of more western exposures include the interval 
between the "Sikanni marker" of Williams (1978) and the base 
of the Dunvegan Formation. 

Williams (1978) desc ribed the beds above the "Sikanni 
marker" in the Trout Lake region, showing the development 
of the "Fish Scale marker" or "Radioactive Marker No. '+" 
within the interval. He outlined a sequence of "Transition 
beds" as much as 650 feet (198 m) thick occurring below beds 
assigned to the Dunvegan Formation . Williams stated that 
the dominant lithology is a "poorly consolidated 
claystone-siltstone mixture". Although he suggested that 
"they are probably nonmarine in part", he considered that 
"these beds have more in common with the Fort St. John 
Group than with the Dunvegan Formation". He also 
suggested that: 

The transition beds, in part at least, are the 
time equivalent of the lower part of the Dunvegan 
Formation - the prodeltaic f acies of the 
Dunvegan conglomerates and sandstones. 

Age. Posidonia nahwisi McLearn var. goodrichensis was 
collected from the basal shales of the Sully Formation on 
Kotaneelee River (GSC Joe. 32880). According to Jeletzky, 
this fauna is of Late Albian age. Neogastroplites was 
collected on Sully Creek from the underlying Sikanni 
Formation. Warren and Stelck (1969, p. 538) reported the 
occurrence of Neogastroplites cornutus? var. D in beds t+OO to 
500 feet (122-152 m) below the base of the Dunvegan 
Formation on Petitot River about 7 miles (11.2 km) above the 
mouth. 

Correlation 

The correlation of the various stratigraphic units within 
the Fort St. John Group is based on lateral continuity and 
occurrence of index fossils. Macrofossils are not abundant 
within the succession, and although a reasonably refined 
zonation based on invertebrates is available (Jeletzky, 196'+, 
1968, 1980; Stelck et al. , 1956, 1958; Warren and Stelck, 
1969), some relationships remain obscure. The interested 
reader is referred to those references for detailed analyses of 
fauna! relationships. 

Although microfauna from various parts of the group 
have been studied (Chamney, 1973a; Stelck et al., 1956, 1958; 
Sutherland and Stelck, 1972; Caldwell et al., 1978), no 
complete analysis has been made. The most comprehensive 
summary is by Caldwell et al. (1978) but they have not 
studied the microfauna from several large intervals of the 
Fort St. John Group. Only limited palynological 
investigations have been made, although work of Singh (1971, 
1976) in the Peace River Plains has demonstrated the validity 
of this approach within rocks of the Fort St. John Group. 
Macroflora occur in the Gates and Boulder Creek sandstones 
south of Peace River, but no collections from the 
Fort St. John Group were obtained north of there. Abundant 
macroflora in parts of the Dunvegan Formation appears to be 
diagnostic (Bell, 1963). 
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Early Albian 

Pre-Arcthoplites beds. Positive evidence or rocks older than 
those occurring in the Arcthoplites Zone is meagre. The 
recorded occurrences of Arcthoplites and Beudanticeras from 
the Fort St. John Group are not from the lowermost shales. 
The basal and middle beds of the Moosebar Formation are not 
well dated by macrofossils, and fossil occurrences in the 
basal Buckinghorse and Garbutt Formations are also lacking. 

'Puzosia' sigmoidalis Donovan, collected by the author, 
from lower shales of the Fort St. John Group on Sully Creek 
is reported by Jeletzky (1968) to occur in the Early Albian 
Leymeriella Zone. According to Jeletzky (ibid., p. 17) this 
Puzosia? sp. occurs in the Clearwater Formation of the lower 
Athabasca River. 

Recently, Pachygrycia of Early Albian age was reported 
(Jeletzky, pers. comm., 1979) from basal Garbutt shales west 
of Liard Range. Also, the microfauna from the Garbutt 
Formation at Scatter River was dated by Wall as probably of 
Early Albian age. This evidence discounts the presence of 
beds older than Albian in the basal Fort St. John shales in the 
region of Scatter and Liard Rivers and Liard Range. 

Microfauna, obtained from basal Buckinghorse shales on 
Prophet River include such forms as Quadrimorphina cf. Q. 
albertensis Mellon and Wall, Gaudryina nanushukensis Tappan, 
Conorbina norrisi (Mellon and Wall) Marginulinopsis sp., rare 
Serovaina Sliter (Chamney in Stott, 1973, p. 143). This 
microfauna assemblage, dated by Chamney as Early Albian, 
"possibly pre-Clearwater Sea (pre-Arcthoplites mcconnelli)", 
occurs below an Early Albian assemblage including 
Marginulinopsis collinsi and Dictyomitra sp. If so, it would 
represent the lower part of the Gaudryina nanushukensis Zone 
of Caldwell ~t al. (1978). 

The relationship of the Garbutt and basal Buckinghorse 
shales of the Muskwa-Tetsa region to the Gething Formation 
at Peace River is not well defined. During the early part of 
this study, the writer (Stott, 1968, p. 7) suggested that basal 
shales of the Buckinghorse Formation at Tetsa River were in 
part equivalent with the Gething. Subsequently, (Stott, 
1973), although the Gething was shown to grade northward 
from Peace River into marine mudstone and siltstone, the 
problem was not resolved. The Moosebar and Buckinghorse 
shales of the Prophet River region, which lie above the 
Gething Formation, contain an Early Albian (but not earliest 
Albian) fauna and therefore the Gething must be earliest 
Albian or older. The thickness of the Gething appears to 
represent substantial deposition over a long time and, 
therefore, the formation may include pre-Albian beds. 
However, the limited paleontological evidence presently 
available indicates that the basal Garbutt is of Early Albian 
age, and there is no good reason to consider that the 
Buckinghorse shales of the Muskwa-Tetsa region are any 
older. If the Gething is older and not equivalent to those 
shales, then the northward extension of the marine Gething 
embayment remains undefined. 

Arcthoplites spp. Zone. The lower (but not lowest) beds of 
the Fort St. John Group in the Sikanni Chief and Peace River 
regions appear to lie within some of the Arcthoplites spp. 
Zone (Fig. 5; see also McLearn and Kindle, 1950; Stott, 
l 968a) of late Early Albian age (Jeletzky, 1968). 
Arcthoplites cf. A. indicum Spath or A. belli McLearn and A. 
irenensis (Freboldiceras) (McLearn) occur in upper Moosebar 
shale near Peace River and fauna of the zone occurs also in 
the overlying Gates Formation. Arcthoplites sensu Jato cf. 
A. belli and Beudanticeras (Grantziceras) cf. B. (G.) 
multiconstrictum Imlay occur in the Buckinghorse Formation 
in the Sikanni Chief region, and A. belli was found in lower 
shales of the Buckinghorse Formation near Chinkeh Creek. 
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These beds correlate in part with the Clearwater Formation 
of the lower Athabasca area where Arcthoplites irenensis 
occurs some 200 feet (61 m) above the base of the formation 
(Jeletzky, 1968, p. 17). 

The Fort St. John beds that lie with the Arcthoplites 
spp. Zone can be correlated with the Arctic Red River 
Formation which contains Arcthoplites cf. belli McLearn and 
Beudanticeras affine in the region of lower Peel River 
(Jeletzky, 1968) and Beudanticeras (Grantziceras) cf. affine in 
the fossiliferous concretionary shale member on Hume River 
(Aitken et al., in press). 

An Early to Middle Albian microfaunal assemblage, 
including Marginulinopsis collinsi Mellon and Wall and 
Saracenaria trollopei Mellon and Wall and Quadimorphina 
albertensis Mellon and Wall was obtained from Moosebar 
shale (Stelck et al., 1956; Mellon et al., 1963; Chamney in 
Stott, l 968a, p. 55) and a related assemblage occurs in the 
Buckinghorse Formation in the region of Prophet River 
(Chamney, l 973a). A similar microfaunal assemblage occurs 
at Cadomin, Alberta (Mellon and Wall, 1963; Mellon, 1967), 
lying above shales containing ostracodes. The latter are 
correlated with the widespread "Ostracod Zone" or 
Calcareous Member of the Blairmore Group which can be 
traced throughout much of the subsurface of Alberta 
(Loranger, 1951; Glaister, 1959; Rudkin, 1964; Mellon, 1967). 
The Moosebar shale tongue in the central and southern 
Foothills was included by Mellon (1967) at the base of his 
Beaver Mines Formation, which comprises approximately the 
upper two-thirds of the Blairmore Group. Microfauna, 
including Marginulinopsis collinsi Mellon and Wall and 
Quadrimorphina albertensis Mellon and Wall was reported by 
Stelck et al. (1956, p. 11) from the lower Clearwater shale of 
Athabasca River. They also noted similarities between that 
fauna and the ones occurring in the Loon River Formation 
and the Wilrich Member of the Spirit River Formation. 
Mellon and Wall (1956, p. 11), using similar microfauna 
evidence, correlated the lower Moosebar with the upper 
McMurray and basal Clearwater Formation, with part of the 
Loon River, the lower part of the Falher Member of the 
Spirit River Formation and the Cummings Member of the 
Mannville Formation of east central Alberta. Mellon et al. 
(1963) considered the Moosebar microfauna to be similar to 
that of the Sans Sault Group of the Norman Wells region. 
Cal well et al. (1978) established the Gaudryina nanushukensis 
zone (Fig. 5) which 

•• • embraces the beds deposited during the 
first, major pulsatory transgression and regression 
of the boreal sea into the southern Interior 
Plains .•. 

The G. nanushukensis Zone was subdivided into six Subzones, 
the basal two, Rectobolivina sp. and Trochammina 
mcmurrayensis, were not reported from the basal 
Fort St. John Group of the Foothills regions. Caldwell et al. 
recognized the Marginulinopsis collinsi-Verneuilinoides 
cummingensis Subzone as the third subzone. They indicated 
that it is present in the Wilrich, Falher, and Notikewin 
Members of the Spirit River Formation, part of the Loon 
River, and in the Moosebar of the Foothills. They considered 
it to be probably equivalent of the Arcthoplites irenensis and 
A. mcconnelli Subzones of the Beudanticeras affine Zone. 

The Gates Formation lies within the Haplophragmoides 
gigas minor Zone of Stelck et al. (1956, p. 14) which they 
indicate overlies the Marginulinopsis collinsi Zone. However, 
they report that Beudanticeras cf. mcconnelli (Whiteaves) 
occurs at the top of the zone within the Gates sandstone. 
They state that the zone extends from 110 feet (33.5 m) 
above the base of the Clearwater Formation into the basal 
portion of the Grand Rapids Formation, and also indicate that 



the top of the zone coincides with the top of the type 
Notikewin sandstone and that much of the microfaunal 
assemblage was originally described from the Cummings 
Member of the Mannville Formation (Nauss, 1947). 
Caldwell et al. (1978) did not separate the Haplophragmoides 
gigas minor from the Marginulinopsis collinsi Subzone. 

A large flora obtained from the Gates Formation (Stott, 
J 968a) was identified by W .A. Bell, F .M. Hueber, and 
O.C. McGregor as the Lower Blairmore-Luscar-Gething 
"Aptian" flora. However, as Early to Middle Al bi an marine 
fauna occur below the Gates and in laterally equivalent beds, 
it is apparent that the lower Blairmore-Luscar-Gething flora 
must extend upwards into rocks of Middle Albian age. 

The lower beds of the Fort St. John Group, including 
the Moosebar, Buckinghorse, and Garbutt Formations, can be 
correlated with the Clearwater Formation of the lower 
Athabasca River (McLearn and Kindle, 1950, p. 95; Jeletzky, 
1968), the Loon River Formation (Wickenden, 1951, p. 4), the 
Sans Sault Formation of the Norman Wells region (Hume, 
1954, p. 47), and the lower part of the Arctic Red Formation 
of the Yukon (Chamney, 1978; Young et al., 1977). These 
beds may be traced laterally into the Wilrich Member of the 
Spirit River Formation of the Peace River Plains and the 
Cummings Member of the Mannville Formation of east 
central Alberta. Equivalent beds in the central and southern 
Foothills of Alberta were assigned to the basal part of the 
Beaver Mines Formation (Mellon, 1967). 

The Gates Formation is in lateral continuity with the 
Falher and Notikewin Members of the Spirit River Formation 
and correlates with upper Clearwater and lower Grand Rapids 
Formations, and the upper part of the Cummings Member of 
the Mannville Formation of east central Alberta. It appears 
to be approximately equivalent to the lower member of the 
Scatter Formation at Liard River, both units lying below the 
generalized Zone of Gastroplites. To the south, the Gates 
Formation is equivalent in large part to the Beaver Mines 
Formation of Mellon (1967), the upper part of the Blairmore 
Group of the Central Alberta Foothills, and the middle part 
of the Blairmore Group of southwestern Alberta and 
southeastern British Columbia. 

Although marine beds of Early to Middle Albian age are 
widespread in northern Canada, indicating connections with 
the boreal seas (McLearn, 1932, l 944b; McLearn and Kindle, 
1950; Jeletzky, 1968, 197la; Williams and Stelck, 1975), 
equivalent marine beds are lacking in southern Alberta and 
the northern United States. The marine invasion from the 
Arctic region did not connect with that from the Gulf of 
Mexico during the time of Arcthoplites-Beudanticeras. 

Middle Albion 

An interval containing only Beudanticeras 
(Grantziceras) ex gr. affine-glabrum, termed Zone F by 
Jeletzky, lies between the Zones of Arcthoplites and 
Pseudopulc:hellia pattoni. On Peace River, this interval is 
represented by the upper Gates sandstone and the lower beds 
of the Hulcross Formation. At Scatter River, equivalent 
strata may include the upper part of the Bulwell and lower 
Wildhorn members. 

PseudoJUlchellia pattoni Zone. Jeletzky (1980), in rev1smg 
the ammonite zonation, established the new zone of 
Pseudopulchellia pattoni which previously had formed the 
basal subzone of the generalized Gastroplites Zone (Jeletzky, 
l 971 a, p. 8, Fig. 2). The Pseudopulchellia pattoni fauna of 
Middle Albian age (Jeletzky, 1980) occurs in the uppermost 
beds of the Hulcross Formation and in the overlying basal 

Boulder Creek Formation. Shales overlying the type Gates 
sandstone at Peace River and the two upper members of the 
Scatter Formation in the Liard region occupy a position 
similar to that of the Hulcross and Boulder Creek 
Formations. 

Haplophragmoides multiplum was reported by 
Stelck et al. (1956, p. 15) from shales now assigned to the 
Hulcross Formation, and the younger "Cadotte" or 
Ammobaculites sp. microfauna, from the Boulder Creek 
equivalents. The interval containing H. multiplum, according 
to Stelck et al. (1956, p. 15), "is stratigraphically 
co-extensive with the type section of the Harmon shale of 
the Peace River area, Alberta" and Caldwell et al. (1978) 
chose the subzonal stratotype as the 370 foot-thick (112.8 m) 
section of the Hulcross shale above the top of the type Gates 
sandstone. Haplophragmoides multiplum was recognized 
recently by Wall (pers. comm.) from Fort St. John shale on 
Petitot River. 

The microflora of the Hulcross shale has not been 
studied, but that of the equivalent Harmon Member, 
according to Singh (1971, p. 26) appears to be older than the 
Joli Fou microflora. Singh reported that the Harmon 
microflora is associated with the Haplophragmoides 
multiplum microfaunal zone, and that angiosperms make their 
entrance in the upper part of the member. He states also 
that the Cadotte microflora, associated with the Gastroplites 
fauna, indicates that at least part of the Cadotte Member is 
correlative with Joli Fou Formation. These relationships, 
together with previous microfaunal evidence (Wickenden, 
1951; Stelck et al., 1956, 1958) indicate that the Joli Fou and 
Viking succession is slightly younger than the 
Harmon-Cadotte succession, and therefore also slightly 
younger than the Hulcross and Boulder Creek Formations. 

Gastroplites Zone. Recently, Jeletzky (1980) revised the 
generalized Gastroplites Zone (Jeletzky, 197 la, Fig. 8), 
restricting its range from that previously outlined. Within 
this Gastroplites s. str. Zone, Jeletzky now recognizes two 
subzones; a lower Gastroplites kingi Subzone and an upper 
Gastroplites allani Subzone. Jeletzky (1980) notes: 

Generally speaking, the separation of the 
lower Gastroplites kingi fauna and the upper 
Gastroplites allani fauna is quite evident • ••. The 
latter species appears to be a direct descendant 
of the former species because of the presence of 
numerous transitional forms between the two at 
the intermediate levels. G. canadensis 
(Whiteaves) and Gastroplites (Paragastroplites) 
spiekeri do not seem to have a clearcut subzonal 
value, even though they appear to be considerably 
more common in Gastroplites allani subzone than 
in the underlying Gastroplites kingi subzone. 

In the region of Pine and Peace Rivers, Gastroplites 
kingi fauna is found in the silty sandstone facies of the 
Boulder Creek Formation. The fauna, occurring on Starfish 
Creek (GSC locs. 9526, 9527, 46515) and farther east on 
Maurice Creek (GSC locs. 13799, 28117, 88031, 88033, 
and 88035), includes Gastroplites ex aff. canadensis McLearn, 
G. (Paragastroplites) spiekeri McLearn, Gastroplites aff. 
stantoni McLearn (G. flexicostatus Jeletzky, 1964 non Imlay, 
1961). In one collection (GSC Joe. 37683), Gastroplites allani 
is found in association with G. kingi. 

The Gastroplites kingi fauna is present in the basal 
Lepine Formation at the type locality (GSC Joe. 69196), on 
the east side of Liard River opposite Garbutt Creek (GSC 
Jocs. 69178, 69173), and at the type section of the Scatter 
Formation (GSC Joe. 69170). Fossil collections from the 
upper Scatter Formation in this region yielded no diagnostic 
ammonites. 
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Jeletzky (1980) reports that: 

Typical representatives of Gastroplites kingi 
McLearn have been identified by Reeside and 
Cobban (1960) and the writer .... from the upper 
third of Cadotte Member . ... opposite the mouth 
of Cadotte River. 

According to Jeletzky, collections from the Cadotte, "five or 
six to about twenty miles below the mouth of the Cadotte 
River", do not contain any typical forms of the GastropJites 
kingi Subzone, but do contain "typical representatives of 
Gastrop1ites canadensis McLearn and G. a11ani McLearn", 
which he assigns tentatively to the G. a11ani Subzone. 

These collections indicate that the middle to upper 
Boulder Creek Formation of the Peace River region, the 
basal Lepine Formation of the Peace River region, the basal 
Lepine Formation of the Liard region, and at least part of the 
Cadotte Member of the Peace River Formation near Cadotte 
River lie within the GastropJites kingi Subzone. The 
relationship of these beds to the upper Scatter Formation on 
Liard River remains uncertain, although the latter would be, 
at the most, only slightly older than beds containing G. kingi. 

The GastropJites a11ani fauna appears in the Lepine 
Formation 100 to 150 feet (31-46 m) above its base and 
higher on Liard River opposite Lepine Creek, (GSC 
locs. 69195, 69172, 69191) and is dominant in a collection 
300 feet (91.4 m) above the base opposite Garbutt Creek 
(GSC loc. 69176). On Peace River, above the type section of 
the Gates Formation, GastropJites a11ani McLearn et var. 
occurs with G. (ParagastropJites) spiekeri McLearn, G. 
anguinus McLearn, and G. ex aff. canadensis McLearn. Most 
of the collections are from float which apparently was 
derived from the very argillaceous Boulder Creek Member. 

The GastropJites fauna was reported by Henderson 
(1954, p. 2285) from the middle Buckinghorse Formation at 
Tetsa River. 

.Caldwell et al. (1978) reported their AmmobacuJites sp. 
Subzone "spans the Cadotte Member of the Peace River 
Formation and Boulder Creek Member of the Commotion 
Formation". They state further 

. . it can be looked upon as ranging from 
the upper part of the Pseudopulchellia pattoni 
Subzone through the Gastroplites canadensis 
SUbzone in the classification of Jeletzky ( 197 la, 
Fig . 2) ••• 

The fauna is reported by them to occur in the Boulder Creek 
beds on the north bank of Peace River, three-quarters of a 
mile below the "Gates": 

At this locality, the Ammobaculites Subzone 
is transitional to both the underlying 
Haplophragmoides multiplum Subzone of the 
Hulcross Shale and the overlying Ammobaculites 
wenonahae Sub zone of the lower Hasler Shale 1• 

The occurrence of the GastropJites fauna in the 
Fort St. John beds at Peace River and Liard River allows 
correlation with the Cadotte Member of the Spirit River 
Formation on lower Peace River (McLearn, 1932, l 944a; 
Stelck et al., 1956; Jeletzky, 1980), and also possibly with 
some part of the Sans Sault Group of the lower Mackenzie 
River (Hume, 1954; Stelck et al., 1956). However, 
Aitken et al. (in press) stated that the uppermost member of 
Sans Sault Formation contains fauna of the Sonneratia cf. 
kitchini and Beudanticeras affine Zones, thereby indicating an 
older age than Gastroplites. 

A diagnostic flora containing angiosperms occurring in 
the Boulder Creek Formation, was tentatively assigned a 
Late Al bi an age (Bell, 19 56). The occurrence of Middle 
Albian ammonites in laterally equivalent, upper beds of the 
Boulder Creek at Peace River suggests that the entire 
member, and consequently, the flora, is of Middle Albian age. 

As indicated in an earlier report (Stott, l 968a), beds 
equivalent to the Hulcross and Boulder Creek Formations 
may not extend far south of Belcourt Creek. No angiosperm 
fJOra has been found in upper Blairmore beds between Grande 
Cache and the southern Foothills (Mellon, 1967), suggesting 
that sediments of this age are not present in that region. 
Angiosperms are known in the Crowsnest volcanic rocks and 
Mill Creek Member of the Blairmore Group but may 
represent a slightly younger phase (Stelck, 1958; see also 
Mellon, 1967, p. 73) than the Boulder Creek flora. 

Stelckiceras liardense Zone. SteJckiceras Jiardense 
(Whiteaves), occurring at Peace River about three and a half 
miles (5 km) west of Halfway River, in the middle of the 
Buckinghorse Formation at Sikanni Chief River, and also 
300 to 750 feet (90-225 m) above the base of the Lepine 
Formation at Liard River, and also on Crow River 
characterizes a zone of its own (Jeletzky, 1980), being 
younger than the generalized zone of GastropJites but older 
than any part of the NeogastropJites and Posidonia? nahwisi 
Zone (Jeletzky, 1964, 1968, 197 lb). The Stelckiceras 
Jiardense Zone is tentatively considered by Jeletzky (1980) as 
latest Middle Albian. 

Caldwell et al. (1978) recognized the Ammobaculites 
wenonahae Subzone 

. . .from the lower part of the Hasler 
Formation of the Fort St. John Group in the upper 
Peace River valley, near Halfway River in 
northeastern British Columbia . .. 

Although those beds are equivalent to the basal Hasler of the 
Foothills, the writer prefers to assign the beds to the basal 
Shaftesbury. According to Caldwell et al. this subzone 
"equates largely to the ParagastropJites Jiardense Subzone of 
the GastropJites Zone in the ammonite sequence", or in the 
recent assignment of Jeletzky (1980), the SteJckiceras 
Jiardense Zone . 

A thick succession of poorly fossiliferous shales occurs 
between the beds containing SteJckiceras liardense and the 
overlying succession containing NeogastropJites. 

The Haplophragmoides gigas fauna is recognized by 
Caldwell et al. (1978) between the Gaudryina nanushukensis 
and Miliammina manitobensis Zones. The type development 
is in the Joli Fou Formation in the Athabasca River region of 
northeastern Alberta. The preceding AmmobacuJites 
wenonahae Subzone is equated largely to the SteJckiceras 
liardense Zone. The fauna of Hap1ophragmoides gigas Zone 
has been collected from the Shaftesbury beds above the beds 
carrying the wenonahae fauna and below the beds carrying 
NeogastropJites from outcrops a mile below the mouth of 
Halfway River (Stelck, 1979, pers. comm.). According to 
Caldwell et al. 

The H. gigas Zone is equivalent to the 
lnoceramus comancheanus Zone of Stelck ( 197 Sa, 
p. 259). It post-dates the Stelckiceras liardense 
Zone and pre-dates the Neogastroplites Zone. 

This correlation is more restrictive than that of Jeletzky 
(1968, Fig. 1), who equated the American zone of I. 
comancheanus with the upper part of the generalized 
GastropJites Zone, his overlying Zone 6 and the SteJckiceras 

1 The shale referred to as Hasler is considered to be the Shaftesbury Formation of this report. 



liardense Zone. Stelck (197 5, p. 255) placed the microfossil 
zone of Miliammina manitobensis in that poorly fossiliferous 
interval. He stated (p. 258) that on Sikanni Chief River, the 
Miliammina manitobensis Zone extended "through the top 
27 5 feet (83 m) of the Buckinghorse Shale and the lower 
125 feet (38 m) of the Sikanni Formation". He stated also 
that the zone occurs at the top of the Hasler Formation in 
British Columbia and at the base of the Shaftesbury 
Formation at the town of Peace River. The microfaunal 
assemblage, reported by Anan- Yorke and Stelck (1978, 
p. 481) from the upper Buckinghorse Formation, was stated 
by them to be "associated with the Miliammina manitobensis 
microfaunal zone of late Albian age". 

Caldwell et al. (1978) indicated that the Miliammina 
manitobensis Zone ranges from "upper beds, barren of 
molluscs, above the Paragastroplites liardense Zone ... 
through the NeogastropJites haasi and N. cornutus Subzones, 
possibly into the N. mueJleri Subzone". The basal subzone of 
Verneuilina canadensis is recognized in the uppermost 
27 5 feet (83.8 m) of the Buckinghorse Formation and lower 
125 feet (38.l m) of the overlying Sikanni Formation at 
Sikanni Chief River. The middle subzone of 
Haplophragmoides postis goodrichi is recognized in road cuts 
between Moberly Lake and Hudson Hope south of Peace River 
and "spans the uppermost Hasler, Goodrich, and lowermost 
Cruiser Formations". The upper subzone of Haplophragmium 
swareni is present in the lower Sully Formation in the Sikanni 
Chief River region. According to Caldwell et al. 

The stratotype is defined as the 68 feet of 
shales in the lower Sully Formation, directly 
overlying the Sikanni Formation and underlying 
the Fish-Scale marker within the Sully Formation 
Jl miles below the Alcan (Alaska) Highway bridge 
across the Sikanni Chief River. 

Based on macrofauna and microfauna, the Fort St. John 
Group from its base to approximately the base of the 
Goodrich-Sikanni sandstones can be correlated with the 
Arctic Red Formation of the Hume River region. According 
to Aitken et al. (in press), Beudanticeras (Grantziceras) cf. B. 
affine was collected from the fossiliferous concretionary 
shale member, indicating an age similar to that of the 
Moosebar-Gates and lower Buckinghorse successions. They 
reported also that Posidonia nahwisi and P. nahwisi var. 
goodrichensis occur in the lower beds of the overlying Trevor 
Formation, thereby indicating correlation with 
Goodrich-Sikanni sandstones. According to them, Chamney 
found that the microfauna of the Arctic Red Formation on 
Hume River contained fauna including Quadrimorphina 
albertensis and Siphotextularia spp. at the base and 
Psamminopelta and Miliammina manitobensis at the top. As 
indicated in the preceding discussion, the Quadrimorphina 
albertensis fauna occurs in the basal Buckinghorse beds on 
Prophet River and the Miliammina manitobensis fauna ranges 
from upper Buckinghorse shales into the basal Sikanni 
Formation. 

The earliest record of the Lower Cretaceous sea in the 
Montana area immediately to the south of the Canada-United 
States boundary, is found in the Flood Member of the 
Blackleaf Formation at the base of the Colorado Group, 
according to Cobban et al. ( 1976). They state (p. 6, 10) that 
the member contains lnoceramus comancheanus, a marine 
species of Late Albian age. lnoceramus comancheanus Gragin 
and I. beJlvuensis Reeside, also reported by them from the 
lower part of the Taft Hill Member of the Blackleaf 
Formation, are known from the Joli Fou shale in northern 
Alberta (Stelck, 1958, p. 3). Caldwell et al. (1978) suggest 
that lnoceramus comancheanus is contemporaneous with the 

interval above the "Placenticeras" liardense Zone. This 
relationship indicates that the Flood and Taft Members of the 
Blackleaf Formation are equivalent to the middle part of the 
Shaftesbury Formation on Peace River in British Columbia, 
the upper middle part of the Buckinghorse Formation and the 
middle Lepine Formation at Liard River. Those beds can be 
correlated with beds in the United States which contain 
lnoceramus comancheanus, including the Skull Creek Shale of 
the Black Hills, the Kiowa Shale of Kansas, and South Platte 
Formation of the Front Range of Colorado (Cobban et al., 
1976). 

Late Albian 

Neogastroplites Zone. The generalized Neogastroplites Zone 
has been subdivided by Reeside and Cobban (1960) in 
descending order, as follows: 

NeogastropJites maclearni Cobban and Reeside 
Neogastroplites americanus (Reeside and Weimouth) 
NeogastropJites mueJleri Reeside and Cobban 
Neogastroplites comutus (Whiteaves) 
NeogastropJites haasi Reeside and Cobban 

This subdivision has been followed by Stelck (1975b) but is not 
accepted in its entirety by Jeletzky (1968) who considers N. 
haasi to be a junior synonym for Neogastroplites selwyni 
McLearn. Jeletzky noted that Posidonia moberJiensis 
(McLearn) and P. goodrichensis occur in association with 
either NeogastropJites selwyni or N. cornutus. Posidonia 
nahwisi is considered a fauna facies of the NeogastropJites 
Zone (McLearn, l 944a; Jeletzky, 1968). 

Posidonia nahwisi nahwisi, P. nahwisi moberJiensis, 
NeogastropJites cornutus, starfish and a substantial 
microfaunal assemblage were identified by Sutherland and 
Stelck (1972, p. 553) from Goodrich sandstone north of 
Moberly Lake. Neogastroplites haasi was reported by Warren 
and Stelck (1969) from the type area of the Goodrich 
Formation. 

Neogastroplites selwyni McLearn of the basal subzone 
of the Late Albian Neogastroplites Zone is reported 
(Jeletzky, 1964, p. 11) from lower beds of the Sikanni 
Formation on Halfway River. Neogastroplites ex gr. 
cornutus-mueJleri occurs in upper sandstone at Sikanni Chief 
River. Neogastroplites comutus (Whiteaves), Posidonia? 
nahwisi McLearn var. goodrichensis occur in Shaftesbury 
shale on Peace River between Bear Flat and Tea Creek. 
Varieties of N. cornutus and N. mueJleri were reported by 
Warren and Stelck (1969) to occur along Peace River near 
Fort St. John. The Neogastroplites and Posidonia? nahwisi 
fauna was reported also from the region between Sikanni 
Chief and Liard River by Hage (194/t), Williams (194/t), and 
Stott (l 968b). NeogastropJites comutus (Whiteaves) was 
collected also from the Sikanni Formation on Kotaneelee 
River north of the British Columbia-Northwest Territories 
border (Stott, 1960b, p. 12-13). NeogastropJites cornutus was 
assigned an absolute age of about 95 m.y. by Obradovitch and 
Cobban ( 197 5). 

Kindle (1944) believed that the Lepine was equivalent 
to the Goodrich and Cruiser Formations of Peace River 
region and to the Sikanni Formation of Hage (1944). 
Although such an assumption was correct for his described 
section, it is untenable for the succession opposite Lepine 
Creek, which is equivalent to beds lying below the Goodrich 
and Sikanni Formations (see Fig. 21). 

The relationship of the Goodrich and Sikanni sandstones 
is shown in Figure 12. The Goodrich sections are the most 
westerly ones in the vicinity of Peace and Pine Rivers and 
are also the thickest. The type Sikanni Formation on Sikanni 
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Chief River lies well to the east in a basinward pos1t1on 
whereas the sections between there and Dunedin River again 
represent the most westerly ones in the region. The rather 
abrupt facies change in the more northerly area near Scatter 
River is indicative of a change in depositional strike and 
basin position. Although fossils are scarce, those discussed 
above are sufficiently diagnostic to confirm the correlation. 

Somewhat younger beds occur south of Pine River in 
the Lone Mountain area where McLearn and Henderson (1944, 
p. 3) found Neogastroplites in upper Fort St. John 
(Shaftesbury) shale. Neogastroplites maclearni was collected 
in Shaftesbury shale in the Grande Cache area (Thorsteinsson, 
1952, p. 30; Reeside and Cobban, 1960) and Neogastroplites 
americanus was found by Irish (1955; Reeside and Cobban, 
1960) in the Adams Lookout map-area. 

The Goodrich and Sikanni sandstones can be correlated 
with at least the lower part of the Trevor Formation of the 
Snake-Peel region where Posidonia cf. nahwisi s. lato and P.? 
nahwisi var. goodrichensis were collected (Mountjoy and 
Chamney, 1969; Aitken et al., in press). Aitken et al. suggest 
that the base of the Trevor is diachronous, becoming older in 
an easterly direction toward Hume River. The upper limit of 
the Trevor Formation is not well defined but it may be of 
Cenomanian to Turonian age (Aitken et al., in press), thereby 
being much younger than the Goodrich-Sikanni, and may 
include beds equivalent to the Cruiser-Sully shales and the 
Dunvegan Formation. 

The Late Albian (Neogastroplites) sea spread far into 
the continental interior of the present United States 
(Reeside, 1957, p. 513-518; Reeside and Cobban, 1960, p. 9; 
Jeletzky, 1968, p. 20, 21, l 97la, p. 46; Williams and Stelck, 
1975) where it is widely known as the Mowry Sea. 
Cobban et al. (1976, p. 34) state that the upper member or 
Bootlegger Member of the Blackleaf Formation of the 
Colorado Group in Montana contains Neogastroplites and Fish 
Scales, thereby correlating it with the Mowry of central 
Montana and the Black Hills region. The underlying 
nonmarine Vaughn Member is correlative with the Newcastle 
Sandstone of the Black Hills. These two members of Late 
Albian age can be correlated with the upper Hasler and 
Goodrich, middle to upper part of the Shaftesbury of Peace 
River region, upper Buckinghorse and Sikanni of 
Sikanni-Muskwa region, and Lepine and Sikanni Formations of 
the Liard River region. 

Early-Late Cretaceous Boundary 

On Sikanni Chief River, the Sully Formation includes a 
prominent "Fish Scale" marker horizon which appears to be 
equivalent to a similar marker used extensively in subsurface 
correlations (Burk, 1962, 1963; Price, 1963; Williams and 
Burk, 1964). That horizon is generally accepted as 
approximately the boundary between Early and Late 
Cretaceous (Stelck, 1962). Warren and Stelck (1969) reported 
the occurrence of Neogastroplites muelleri and N. americanus 
from beds below the "Fish-Scale" marker beds and 
Neogastroplites maclearni Cobban and Reeside in 
"Fish-Scale" sandstone of the Shaftesbury Formation. In the 
western interior region, the boundary between Albian and 
Cenomanian is placed tentatively between Neogastroplites 
maclearni and Neogastroplites septimus Zones (Warren and 
Stelck, 1958a, 1969). Warren and Stelck (1958a, 1959; see 
also Stelck, 1962) reported the occurrence, in the Plains 

northeast of Pine River, in Upper Fort St. John beds of 
Pleuroberna cruiserensis Warren and Stelck, Beattonoceras 
beattonense Warren and Stelck, and Irenicoceras bahani 
Warren and Stelck which are considered to be of early 
Cenomanian age. 

Radiometric dating of Folinsbee, Baadsgaard, and 
Cumming (1963, p. 75) has given ages for ash beds containing 
N. maclearni and N. cornutus, of 94 m.y. and 96 m.y. 
respectively. Obradovitch and Cobban (1975), on the basis of 
radiometric dating, placed the Albian-Cenomanian boundary 
at 94 ± m.y. 

The "Fish-Scale" marker horizon is readily traced in the 
well logs of the cross-sections drawn in an east-west 
direction (Figs. 14, 15, 18, 20). Fish scale beds are 
recognized in Sikanni Chief River and somewhat similar beds 
occur along the Liard escarpment. Elsewhere, the dominance 
of sand apparently obscures this marker and it is not 
recognized in outcrop. The "Fish-Scale" marker horizon is 
recognized in the subsurface of the Peace River Plains (Burk, 
1962, 1963) and central Alberta Plains (Glaister, 1959). No 
marine beds of this age are known in the Blairmore region of 
southwestern Alberta although some part of the Crowsnest 
Formation may be equivalent. The Fish Scale beds occur in 
the Sunkay Member of the Blackstone Formation in the 
central Foothills (Stott, 1963) and in the Kaskapau Formation 
north of Athabasca River (Stott, 1967c). 

As previously noted, Caldwell et al. (1978) report that 
the Haplophragmoides postis goodrichi Subzone spans the 
upper Hasler, Goodrich and lowermost Cruiser Formation 
south of Peace River. The subzone of Haplophragmium 
swareni is reported from the basal Sully Formation at Sikanni 
Chief River. That interval, below the Fish Scale marker, also 
yielded a microfloral assemblage dated as late Albian 
(Anan- Yorke and Stelck, 1978, p. 481). Caldwell et al. 
(1978) recognized the Textularia alcesensis Zone within the 
Cruiser and Sully Formations "from the base of the 
Fish-Scale marker to the base of the Dunvegan Formation". 

The relationship of the Cruiser and Sully Formation is 
illustrated in Figure 12. The Cruiser Formation is mapped 
south of Peace River and the Sully Formation is mapped to 
the north. Owing to erosion along the Peace River arch, 
these shale successions do not occur in direct juxtaposition. 
In the thick, westerly sections of the Goodrich-Sikanni 
sandstones, the "Fish-Scale" marker horizon appears to lie at 
or near the top of the sandstone. In those areas, the shales 
are presumably of Cenomanian age. At Sikanni Chief River, 
the "Fish Scale beds" occur within the Sully Formation and a 
similar situation holds in the exposures opposite Scatter 
River. At those localities, the shales presumably range from 
latest Albian age to early Cenomanian, but no fossils were 
recovered. 

Duwegan Formation1 

Definition. A prominent sequence of sandstone and 
conglomerate occurs near the base of the Upper Cretaceous 
succession between Peace River and the District of 
Mackenzie. These rocks, now included in the Dunvegan 
Formation were examined first by Selwyn in 1875. He 
indicated the occurrence of four seams of coal in 90 feet 
(27.4 m) of alternating sandstone and shale along Pine River 

10wing in part to somewhat limited exposures and in part to other priorities, the Dunvegan was not 
studied in detail in the area south of Sikanni Chief River. This discussion, therefore, has been 
supplemented as much as possible from previous studies. The Dunvegan was examined more 
closely from Muskwa to Petitot River where better and more numerous exposures occur. 
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below Wartenbe ("Table") Mountain. These beds were 
included in his Division II to which he assigned a Mesozoic 
age. He indicated also the occurrence of beds on Peace 
River: 

..• A little above Dun vegan there are high 
bluffs and ledges of soft whitey-brown crumbling 
sand rock; the beds are massive from twenty-five 
to thirty feet thick . .• 

The Dunvegan Formation was defined by Dawson (1881) 
who referred to the succession also as "The Lower Sandstone 
and Shales". He described the succession at two main 
localities, one at Pine River and one near the old trading post 
of Dunvegan (Plate 35) on Peace River. He stated (op. cit., 
p. I 16B): 

•. . (The subdivision) is well characterized 
however, about the canon and the Lower Forks of 
Pine River, and seems from the information at 
present available, to occupy the valley of Peace 
River for a distance of about one hundred miles, 
between the mouth of Pine River North (Beatton 
River) 1 and the point below the mouth of the 
Riviere BrO.le (Burnt River )1 

• •• 

Dawson commented on the four thin seams of coal 
reported by Selwyn (1877, p. 5 3, 74) on Pine River and on 
other coal occurrences on Coldstream ("Coal Brook") Creek 1

• 

The name Dunvegan was extended northward from the 
Peace River region into the Sikanni Chief region by Hage 
(1944) and the formation was traced from the Charlie Lake 
map-area (Irish, 195 8) into map-areas of Halfway River 
(Irish, 1961, 196 3, 1970) and Trutch (Pelletier and Stott, 
196 3). The succession northward into Trutch is continuous 
with the type locality but contains more coarse grained 
sandstone and conglomerate. Recently Thompson (1977) has 
shown the distribution of the Dunvegan in the Beatton Rivers, 
Fontas River and Petitot River map-areas (see also Fig. 3). 

A sequence of coarse conglomerate occurring farther 
north in the vicinity of Liard River was defined as the Fort 
Nelson Formation by Kindle (1944), and similar beds in the 
vicinity of Tetsa and Muskwa Rivers were considered 
identical to that formation by Williams (1944 ). However, 
Kindle in his description of the type section of the Fort 
Nelson Formation, included more than 1000 feet (304 m) of 
sandstone and shale now assigned to the Sikanni and Sully 
Formations. Kindle defined the Fort Nelson and Lepine 
Formations south of Lepine Creek, but measured them 
opposite Scatter River where the stratigraphic interval 
assigned to each was quite different (Fig. 21). Stelck et al. 
(195 8) reported the occurrence of a major conglomeratic 
sequence in the Dunvegan Formation north of Peace River, 
thereby indicating similarities in lithology between the Fort 
Nelson and Dunvegan Formations. As shown during the 

PLATE 35 

Fort Dunvegan, Northwest Territories, 1879. The building of Fort Dunvegan was started by Archibald McLeod 
of the North West Company in 1805. The fort was for many years the centre of fur trading on the Peace River 
and a link in the chain of communications westward into British Columbia. (Photo by G.M. Dawson.) 
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present investigation, the northern and southern sequences 
are stratigraphically equivalent. To eliminate further 
confusion and duplication of names, the writer (Stott, 1968b) 
abandoned the name Fort Nelson and extended the 
application of Dunvegan northward to include the 
conglomerate succession throughout northeastern British 
Columbia and southern part of the District of Mackenzie. 

Type section. The name Dunvegan, applied by Dawson (1881) 
to these rocks, was derived from the old Hudson's Bay 
Company trading post of Fort Dunvegan (Plate 35). In 19'32, 
Williams and Bocock commented on the exposures near Bear 
Flat on Peace River (Plate '36): 

. . . The Dunvegan is well exposed in a single 
section on the Cache Creek scarp, situated on the 
north bank of Peace River about 2 miles below 
the mouth of Cache Creek. From Cache Creek to 
Peace River town the Dunvegan is everywhere 
present in the valley sides of the Peace, and at 
Dunvegan, where the type section is situated, it 
touches water level. .• 

Dawson (1881, p. l l 8B) had described the rocks there as 
follows: 

. • . In the bare hills behind Dunvegan, a 
thickness of about 400 feet of these beds is 
shown, consisting of brown and grey sandstones 
and sandy shales, which hold numerous fossils . .• 

The section at Dunvegan was accepted as type by 
McLearn and Kindle (1950, p. 96) and the Alberta Society of 
Petroleum Geologists (1954). Stelck (1962) also 
acknowledged that "The type area is usually considered to be 
at Dunvegan on the Peace River". 

PLATE 36 

Dunvegan Formation east of Bear Flat on north side of Peace 
River. Resistant ribs of sandstone are separated by soft, 
carbonaceous mudstones. GSC Photo l '30559. 
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Stelck et al. (1958, p. 15), noting that Dawson had 
described the succession at both Pine River and Dunvegan, 
and observing variation between the two localities, described 
the lower part of the Dunvegan Formation at a third section 
on Beatton River "north of Fort St. John, British Columbia, 
one mile above the mouth of the Doig River". Stelck et al. 
(op. cit., p. 17) indicated that the Dunvegan in that region 
consists of four main divisions: 

(a) an upper plant-bearing deltaic sequence, 400 feet 
(121.9 m) thick, 

(b) a middle conglomerate arkosic member up to 
'300 feet (91.4 m) thick, 

(c) a brackish lower member, 200 feet (61 m) thick, 
(d) a basal sand member, JOO feet ('30.4 m) thick . 

They continued: 

••• The arkosic member is known to rest at 
places with an erosional unconformity upon the 
brackish member, although there is little 
indication of this on Beat ton River itself. The 
basal sand is concordant and transitional with the 
underlying St. John Formation at Beatton River 
locality, and indeed, the lower Dun vegan f acies 
seems to be no more than the sanding up of the 
St. John sea . •• 

The Dunvegan Formation to the north of Sikanni Chief 
River, although similar, does not appear to be divisible into 
the same members. 

A complete description of the type section along Peace 
River has not been published. Stelck et al. (1958, p. 16-17) 
outlined the section on Beatton River "from near the top of 
the continental member down to the base beds of transition al 
with underlying St. John shales". The section on Pine River, 
comprising the upper part of the formation has not been 
described in detail. 

Contact relationships. The Dunvegan Formation in the 
vicinity of Peace River and southward lies conformably 
between the Fort St. John Group below the Smoky Group 
above. Northward beyond Sikanni Chief River and within 
most of Trutch and Fort Nelson map-areas, the Dunvegan 
conglomerates form the youngest bedrock, the upper surface 
being either exposed or thinly covered by Pleistocene 
deposits. Some of the uppermost beds may have been eroded. 
North of Muskwa River, the Dunvegan is overlain 
unconformably by the Kotaneelee Formation. 

In the area between Smoky and Pine Rivers at the 
eastern edge of the Foothills, the Dunvegan Formation is 
underlain by marine shales of the Shaftesbury Formation. 
Lateral fades changes in the upper Fort St. John Group in 
the western Foothills result in different stratigraphic 
terminology, and there the beds beneath Dunvegan are 
assigned to the Cruiser Formation. In general, the contact is 
gradational and is drawn below the first massive sandstone. 
However, in the vicinity of Belcourt Lake, massive coarse 
grained sandstone and conglomerate of the Dunvegan lie 
directly on shale and erosion of Cruiser shales and 
channel-fill is evident. The erosional nature of the contact 
appears to be of local extent because, in neighboring areas, a 
gradational type of contact is evident. Shales immediately 
below the Dunvegan in the eastern part of Dawson Creek 
map-area appear to grade westward into sandstone and the 
basal contact is considered by Stelck et al. (1958) to be 
diachronous in this region. 



In the vicinity of Sikanni Chief River and northward to 
the Liard Range and Petitot River, the basal Dun vegan 
sandstone is gradational into the underlying Sully shales, the 
contact being drawn below the first unit of thick bedded to 
massive sandstone. Although the base of the sandstone has 
been used as datum to show the relationships of the columnar 
sections (Fig. 12), it seems improbable that the same unit 
would extend for more than 300 miles (482.2 km) from Dokie 
Ridge to Petitot River. However, it also seems unlikely that 
the contact is strongly diachronous. 

To the south of Peace River, the Dunvegan Formation 
is overlain conformably by the marine Kaskapau shales of 
Smoky Group (Stott, 196 7c). The upper contact is drawn 
above coaly or carbonaceous beds and usually above a 
massive sandstone. In some areas where the overlying 
Kaskapau shales lie on a massive conglomerate, the upper 
contact is very distinct but in many places the formations are 
more transitional. 

The contact between the Dunvegan and Kotaneelee 
Formations was not observed. On Kotaneelee River (Stott, 
I 960b, sec. 9), beds low within the Kotaneelee are separated 
from the Dunvegan beds by a short covered interval. 
Throughout the region, there is a distinct topographic change 
from the prominerrt, resistant Dunvegan conglomerates to the 
recessive marine shales of the Kotaneelee. The unconformity 
occurring at the top of the Dunvegan represents all of 
Turonian and probably most or all of Coniacian time. It is 
not evident whether beds of that age were not deposited or if 
such deposits were eroded prior to Kotaneelee deposition. To 
the south in the vicinity of Peace and Pine Rivers, Kaskapau 
deposits have a thickness of more than 2000 feet (609.6 m) 
(Stott , I 967c). The strong development of near-shore 
sandstone in that succession suggests that the Turonian 
marine embayment may not have extended northeasterly into 
the region of the present Foothills north of Sikanni Chief 
River. However, Thompson (1977) reported that silty shales 
with sideritic concretions overlie the Dunvegan Format ion 
along Milligan Creek in the Beatton River map-area. Those 
shales, assigned to the undivided Smoky Group, are 
continuous with shales assigned to the same group in northern 
Alberta (Green et al., 1970). 

Distribution and thickness. The distribution of the Dunvegan 
Formation is shown on the accompanying map (Fig. 3). The 
formation was mapped originally in Copton Creek map-area 
by Irish (1954), in the Mount Hulcross-Commotion Creek area 
by McLearn and Henderson (1944), and by Wickenden and 
Shaw (194 3). Work by the latter formed the basis for the part 
of the compilation of Pine Pass map-area by Muller (1961) 
and more recently by the author. The formation was 
recognized in the Dunlevy-Portage Mountain area by Beach 
and Spivak (1944), was traced along Kiskatinaw River by 
Williams and Bocock (1932) and was mapped in the vicinity of 
Gwillim Lake and Lone Prairie by Spieker (1921 ). 

In the area east of Fort St. John, the Dunvegan was 
mapped by Crickmay (1944), Russell (1943), and Jones (1968). 
Its distribution in the Charlie Lake and Halfway River 
map-areas was shown by Irish (1958, 1961, 1963, 1970) who 
stated that the formation ranged between 500 and 600 feet 
(152-183 m) thick. Three areas, Beatton River, Fontas River 
and Petitot River, mapped by Thompson (1977), also contain 
Dunvegan sediments. 

Mapping of the Dunvegan Formation in more northerly 
areas includes the work of Hage (1944) along the Alaska 
Highway; Williams (1944), in the vicinity of Steamboat 
Mountain, and Kindle (1944) on Liard River. Hage (1945) also 
examined the beds in the vicinity of Petitot and Liard Rivers . 

Subsequent work by the author has synthesized the data 
obtained by other workers and himself, resulting in the 
published maps for the areas of Trutch (Pelletier and Stott, 
1963), Fort Nelson and Maxhamish Lake (Taylor and Stott, 
1968a, b) and the open-file maps for Wapiti, Monkman Pass, 
Dawson Creek, and Pine Pass (Stott, 1975). In addition, the 
author's work has been incorporated in the revised map of 
Ware-Trutch by Taylor (1979), and those of Fort 
Liard-La Biche and Trout River (Douglas, 1976a, b, 1974). 

The Dunvegan Formation has been traced from Smoky 
River to Petitot and Liard Rivers. As outlined in an earlier 
report (Stott, 196 7c), the Dun vegan sandstone grades 
laterally southeastward along the Foothills into shale and is 
not mappable south of Athabasca River. North of Kakwa 
River and southwest of Lynx Creek, the formation is 333 feet 
(101.5 m) thick (sec. 58-6). Farther to the northwest, near 
Deadhorse Meadows at headwaters of Stinking Creek, about 
550 feet (167.6 m) of strata are included in the Dunvegan 
Formation (sec. 58-9). 

The Dunvegan Formation underlies a large area west of 
Gwillim Lake and forms the top of ridges near the junction of 
Pine and Sukunka Rivers. An erosional edge of the Dunvegan 
trends northeasterly along the old glacial valley of Pine River 
toward Peace River. No complete section was measured in 
this area. The formation is approximately 500 feet (152.4 m) 
thick in Canada Southern & Assoc. Kelly Lake No. 1 well, 
and its thickness appears to increase to more than 1200 feet 
066 m) west of Chetwynd (Wickenden and Shaw, 1943). The 
writer measured more than 900 feet (274 m) on a ridge to 
east of the main peak of Mount McAllister (sec. 61-24, Stott, 
l 968a, p. 216). Although some increased thickness is 
undoubtedly due to increased deposition, much may be owing 
to faci~s changes. Shales above and below the Dunvegan 
Formation of the southeastern Foothills and Plains grade 
laterally into sandstones towards the northwest and these are 
included there in the Dunvegan Formation. Probably all the 
beds equivalent to the Pouce Coupe sandstone and underlying 
shales of the Kaskapau Formation have been included in the 
Dunvegan in the vicinity of Pine River (see Stelck et al., 
1958). 

Jones (1969, Fig. 12), illustrated by means of an isopach 
map, the variation in thickness of the Dunvegan in the region 
of Peace and Smoky Rivers, indicating an increase from less 
than 50 feet (15.2 m) in the southeast to more than 600 feet 
(183 m) in the northwest near Clear Hills in Alberta. 

The thickness of the Dunvegan Formation in the 
vicinity of Fort St. John was considered by Stelck et al. 
(195 8, p. l 7) to be over l 000 feet 005 m). This thickness 
appears somewhat anomalous for the Dunvegan in the eastern 
region. Stelck et al. remarked on the relationships of the 
Dunvegan and Kaskapau Formations near Watino, suggesting 
that the upper continental member was missing. Elsewhere 
to the north, Upper Cretaceous beds lie unconformably on the 
Dunvegan and all the Kaskapau is apparently missing. Two 
explanations can be offered for the apparently 
over-thickened sequence. The continental member may 
represent a nonmarine fades equivalent to the older part of 
the Kaskapau Formation, as was suggested by the author for 
the sequence on Mount McAllister. Or, erosion may have 
removed part of the formation in the area north of Beatton 
River, with the only evidence now remaining being the 
unconformity between the Dunvegan and Kotaneelee 
Formations. 

Outcrop sections of the Dunvegan Formation are 
illustrated in Figure 12, extending from Dokie Ridge and 
Mount McAllister south of Peace River northward to Peti tot 
River. Although the base of the formation has been used as 
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datum, it is likely to be slightly diachronous from one locality 
to another. The section on Mount McAllister (61-2lt), more 
than 900 feet (27lt m) thick, is the thickest one known but in 
its upper part may include beds equivalent to the basal 
Kaskapau marine shales to the east (Stott, l 967c). No 
definite upper contact could be determined for any of the 
outcrop sections, although the Kotaneelee Formation is 
known to overlie the Dunvegan unconformably north of Fort 
Nelson (Fig. 3). The relatively uniform thickness suggests 
either extensive peneplanation or a fairly uniform 
depositional thickness, or a combination of both. 

The base of the formation is marked consistently by a 
well bedded, commonly fine grained sandstone which grades 
downward into the upper shales of the Fort St. John Group. 
The remainder of the formation is dominated by massive 
conglomerate and conglomeratic sandstone separated by units 
of carbonaceous mudstone. 

The Dunvegan beds are exposed almost continuously in 
vertical cliffs at the top of the Sikanni Chief and 
Buckinghorse canyons, along the Trutch escarpment and 
around mesa-like remnants extending north to Klua Lakes. 
The more massive beds are well exposed between Muskwa and 
Prophet Rivers but vegetation and talus covers much of the 
lower part in many places. The formation is lt91 feet 
(llt9.7 m) thick at Klua Lakes (sec. 65-1). 

Massive Dunvegan sandstone and conglomerate is well 
exposed along Muskwa escarpment where the formation is 
about 500 feet (152 m) thick; 59lt feet (181 m) were measured 
at the headwaters at Akue Creek (sec. 65-2; Plate 37). It is 
readily mapped in the vicinity of Steamboat Mountain 
(Plate 38) and northward along Dunedin and Liard 
escarpments (secs. 6lt-2, 6lt-lt; Plates 39, ltO). It occurs in 
spectacular cliffs along the edge of the Tsoo Tablelands 
(Plate lit) where it is 570 feet (173.7 m) thick (sec. 65-6). A 
remarkably narrow canyon is cut in the formation along 
Dunedin River. Several sections were described in this area 
and are in the order of 500 feet (152 m) thick (secs. 6lt-5, 
65-lt; Fig. 12). The Dunvegan Formation is 600 feet (183 m) 
thick on the Liard escarpment (secs. 65-10, 65-17; Plate ltl) 
opposite Scatter River and only slightly less 
(l 52lt feet-159.7 m) at the big bend of the Liard (Plate lt2, 
sec. 65-18). Kindle (l 9ltlt) originally included more than 
1000 feet (305 m) of sandstone and shale in the Fort Nelson 
Formation, which he examined between the mouth of Toad 
River and Beaver River. However, as shown in Figure 21, the 
lower part of the described sequence in that region contains 
sandstone and shale now assigned to the Sikanni and Sully 
Formations respectively. Farther east the formation occurs 
in the massive walls of the canyon of Fort Nelson River and 
good exposures occur along the escarpment east and south of 
Maxhamish Lake. No exposures were discovered along the 
Etsho escarpment where the whole region is covered by dense 
forest. However, stratigraphic cross-sections that include 
wells located in that immediate vicinity strongly support the 
assumption that this high area owes its prominence to the 
presence of the more resistant Dunvegan sandstones. It is 
assumed that t)1e Dunvegan sediments are much finer-grained 
and less well-indurated in that area and have a greater 
tendency to disintegrate. For this reason no prominent cliffs 
develop. 

A partial section was measured on Beaver River (65-llt) 
where the exposed part of the formation is 377 feet (115 m). 
Similar beds are present on Crow River (Plate Lt3). 

The main outcrops of the Dunvegan Formation in the 
District of Mackenzie are along Petitot River, where massive 
beds in the trough of a syncline form the walls of a narrow 
canyon. Exposed beds measured ltlt9 feet (136.8 m) thick 
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(sec . 8, Stott, 1960b; Fig. 12). To the west the formation is 
exposed in isolated outcrops on Sully Creek and near Chinkeh 
Creek, and Kotaneelee River. The formation is mapped on 
Martin Hills and in the vicinity of Trout Lake (Douglas, l 97lt) 
but exposures are poor. Sandstones are assigned to the 
Dunvegan in various wells in this region with about 500 feet 
(152 m) of strata assigned to the formation in the Imperial 
Island River No. l well (Belyea in Stott, l 960b, p. 32). 

PLATE 37 

Massive conglomeratic beds of Dunvegan Formation, Akue 
Creek east of Muskwa River; section 65-2. GSC 
Photo l 28lt58. 

PLATE 38 

Escarpment formed by Dunvegan conglomerate, looking 
northwest from Teepee Mountain toward Steamboat 
Mountain. GSC Photo l 28lt 15. 



PLATE 39 

Massive conglomerate of the Dunvegan Formation northeast 
of section 64-5, and McLellan Creek at headwaters of 
northeast tributary of Dunedin River; looking north to west 
flank of Liard Syncline; escarpment in distance is capped by 
east-dipping Dunvegan conglomerate, underlain by Sully 
shales; valley is floored by Sikanni sandstone. GSC 
Photo 128419. 

PLATE40 

Massive cliffs of Dunvegan Formation at top of ridge with 
underlying Sully Formation on lower slope, Dunedin 
Escarpment. Top of Sikanni Formation lies in immediate 
foreground; section 64-4. GSC Photo 12842'3. 

PLATE41 

Basal Dunvegan Formation overlying Sully shales on cliffs 
above Liard River opposite Scatter River; section 65-17. 
Lowermost resistant bed is sandstone overlain by two smaller 
ribs of sandstone and mudstone, with coarse conglomeratic 
sandstone appearing at the top. GSC Photo 128519. 

PLATE42 

Cliffs of massive Dunvegan conglomerate at "big bend" of 
Liard River; section 65-18. GSC Photo 128520. 
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Williams (1978, Fig. 5) indicated that the Dunvegan 
sandstone is less widely distributed in the vicinity of Trout 
Lake than shown by Douglas (1974). Some of the difference 
in interpretation can be attributed to the inclusion by 
Williams of a thick sequence of "transition beds" in the 
Fort St. John Group. The mapped interval of the Dunvegan 
Formation in that area (Fig. 3) reflects the distribution of the 
"transition beds" as outlined by Williams, showing both the 
extent of that unit and the reduced areal distribution of 
typical Dunvegan strata. Williams also stated: "The 
pre-glacial Trout Lake highlands may have been capped by 
sandstone, but glaciation has destroyed most of the cap rock". 

Lithology. The Dunvegan Formation, containing both marine 
and nonmarine beds, includes a heterogeneous assemblage of 
elastic rocks, grading from clay shale and mudstone to 
boulder conglomerate. The major conglomeratic and 
nonmarine facies are dominant in the area northwest of 
Sikanni Chief River (Fig. 22) and finer grained sandstone and 
shale of marine origin become more abundant in the area of 
Peace River and southeastward along the Foothills. Fine 
sandstone and shale also apparently occur in the eastern part 
of Maxhamish Lake, Petitot River and Great Slave 
map-areas. 

In the region south of Pine River, the Dunvegan 
Formation contains both marine and nonmarine beds but is 
dominantly marine south of Smoky River (Stott, I 967c). In 
this region, the formation consists mainly of sandstone and 
shale or mudstone. Sandstones are generally fine grained, 
brown, slightly calcareous, and generally carbonaceous. The 
sandstones are finely crosslaminated and characteristically 
show fine crossbedding. Conglomerate is rare and, where 
present, occurs in the upper part of the formation. The 
marine shales are dark grey and silty; nonmarine shales and 
mudstones are green, brown, or black, and may be 
carbonaceous and coaly. Thin beds of coal are associated 

PLATE 43 

Dunvegan Formation, mouth of Crow River. GSC 
Photo 128513. 
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with the shale but no thick seams are known to occur. Plant 
fossils, including large angiosperm leaves, are fairly 
abundant. 

Carbonaceous shale and coal appear to be more 
abundant in the upper part of the formation in the vicinity of 
Pine River. Spieker (1921, p. K. 19) applied the name 
"Sukunka beds" to this part of the Dunvegan. 

Coarser sediments appear in the northwestern part of 
Dawson Creek map-area and in the northeastern corner of 
Pine Pass map-area. Dunvegan sandstones near Moberly 
Lake are mainly fine grained with only thin beds of coarse 
sandstone with disseminated pebbles. Farther west at Dokie 
River and Mount McAllister, sandsiones are medium grained 
and some conglomerate uni ts occur, one to 15 feet 
(0.3-lf.6 m) in thickness. 

Farther north, much of the Dunvegan Formation 
consists of thick units of coarse grained conglomeratic 
sandstone and conglomerate separated by uni ts of 
carbonaceous mudstone with minor amounts of fine grained 
sandstone and siltstone (Fig. 22). The coarse grained 
sandstone is moderately well to poorly sorted. Scour-and-fill 
structures, evidence of local erosion and channel 
development occur throughout the succession. 
Cross-stratification is a common feature. 

Along the Muskwa escarpment, the basal beds consist of 
massive- to thick-bedded, fine- to medium-grained 
sandstone overlain by a few tens of feet of shale. Three 
units, 50 to 100 feet (15.2-30.lf m) thick, of massive 
conglomerate occur in the upper part. Thin, recessive 
intervals between the conglomerates contain poorly exposed 
sandstone and carbonaceous shale. The conglomerate, 
composed mainly of chert with some quartzite, contains 
pebbles ranging from one-eighth to three inches 
(3.1-76.2 mm) in diameter. The matrix consists of medium­
to coarse-grained sandstone. 

Feet 
0 

100 

200 

300 

400 

500 

600 

South 

UJ a:: 
::::> UJ 

Metres "'~ 
0 <(a:: <(a:: 

UJ 

50 

100 

150 

200 ~ Carbonaceous sandstone 
~ andshale 

Q Kilometres 50 

North 

a:: 
UJ 
1--a:: 
1--w <(> 
u- oa:: 
(/)0:: a:: UJ 

~:::: a:: I-

~a:: 

GSC 

~ Conglomerate and 
~sandstone 

I: \}I Sandstone 

FIGURE 22. Schematic diagram illustrating f acies and 
approximate thicknesses of Dunvegan Formation. 



The Dunvegan Formation in the Beatton River 
map-area was described by Thompson (1977): 

• . . The DwlVegan comprises a basal 
succession of medium- to fine-grained sandstone 
with interbedded carbonaceous mudstone, and an 
upper more resistant succession of interbedded 
medium- to coarse-grained sandstone and pebble 
conglomerate with a few thin mudstone 
interbeds ••• 

Thompson indicated that the average grain size of the 
Dunvegan decreases eastward, with conglomerate being rare 
and silty shale interbeds increasing in numbers. No outcrop 
of the Dunvegan sandstone was found by Thompson on the rim 
of the Etsho Escarpment in the Petitot River map-area. 

Between Muskwa and Scatter Rivers, the formation 
comprises basal sandstone overlain by three cycles of 
carbonaceous mudstone, massive conglomerate, and coarse 
grained sandstone (Figs. 12, 22). Within those cycles, there is 
some variation from one locality to another in thickness and 
number of conglomeratic units. The basal sandstone is fine­
to coarse-grained, porous, laminated, crossbedded and grades 
into the silty shales of the underlying Sully Formation. This 
unit weathers light brown. Sections in which the basal unit 
contains abundant conglomerate occur in Muskwa Escarpment 
east of Tuchodi River (sec. 61>-3 l) and north of Kledo Creek 
on the eastern edge of Tsoo Tablelands (sec. 65-6). In 
exposures opposite Scatter River, the basal unit lacks distinct 
bedding and is overlain by one foot (0.3 m) of coal. 

The upper conglomeratic units are thick bedded to 
massive, forming sheer cliffs. The conglomerates contain 
rounded to well rounded clasts, dominantly of quartz, 
quartzite and chert of various shades of green, black, blue, 
grey, and white. The clasts range from one-eighth to six 
inches (3.1-152.4 mm) in diameter and are commonly 
embedded in a matrix of coarse grained cherty sandstone 
(Plate ltlt). 

Measurement of the largest clasts in various sections 
gives some indication of main trends. The largest boulders, 
in the order of 6 to 7 inches (152.lt-177.8 mm) in largest 
dimension, occur at the big bend of the Liard River 
(sec. 65-18) and in the vicinity of Steamboat Mountain 
(secs. 61>-2, 65-2). With the exception of those two areas, 
the largest cobbles range from 3 to 5 inches (76.2-127 mm) 
along the Muskwa-Dunedin-Liard escarpments. In the 
easternmost section at Klua Lakes (sec. 65-1), the largest 
cobble was 2.5 inches (63.5 mm) and on the eastern margin of 
Tsoo Tablelands, east of Steamboat Mountain, the largest 
cobble was 3 inches (76.2 mm). The decrease in the size of 
the largest clasts is also accompanied by a decrease in 
average size of pebbles and by a general decrease in total 
conglomerate with corresponding increase in coarse grained 
sandstone. The average pebble size is much reduced at the 
headwaters of Adsett Creek (sec. 65-1) where much of the 
upper massive units consist of coarse sandstone. 

On Dunedin River, about 5 miles (8 km) upstream from 
its mouth, a unit of carbonaceous mudstone and platy 
sandstone occurs at the top of the formation. It is not known 
if this unit occurs farther south, although some additional 
sandy beds, which may be equivalent, are present at the top 
of the formation along the escarpment between Toad and 
Scatter Rivers. These beds may possibly be equivalent to the 
"upper plant-bearing deltaic sequence" on Beatton River 
described by Stelck et al. ( 1958). 

Basal Dunvegan beds on Kotaneelee River are mainly 
medium grained sandstone with chert pebbles. Farther north 
on Sully Creek, the basal beds consist of fine grained, very 
soft and porous, finely laminated, crossbedded sandstone • 

On Petitot River, the basal coarse grained, 
crossbedded, massive sandstone grades upward into blocky 
mudstone containing coal and lenses of conglomerate. Upper 
beds consist of conglomerate and coarse grained sandstone. 
Pebbles in this region range from one-eighth to half an inch 
(3.1-12. 7 mm) in diameter. 

Farther east in the Imperial Island River No. l well, 
some 550 feet (167 m) were included in the Dunvegan 
Formation but some of the upper part may represent the 
Kotaneelee Formation. The basal 260 feet (79 m) contains 
coarse grained sandstone with carbonaceous material and 
plant fragments, and apparently grades downward into shale. 
The middle 160 feet (lt9 m) contains shale and fine grained 
sandstone; and the upper part contains coarse grained 
sandstone. Williams (1978) described the Dun vegan 
Formation in this region around Trout Lake as consisting of 
silty to coarse-grained sandstone with interbedded, 
varicoloured shale. 

Pebble or cobble conglomerate commonly exhibit crude 
horizontal stratification. Large scale crossbedding, mainly of 
a trough character, is evident in many uni ts but planar 
crossbedded units are not so common. Sandy lenses and 
channel structures are present throughout the sequence. The 
coarser conglomerates appear to be clast-supported although 
coarse- to fine-grained sand may be present as a matrix. A 
crude fining upward trend occurs in many units and may be 
better developed in some of the finer gravel to sand 
sequences. The sandstone units commonly have lenses and 
pods of pebbles and may grade upward into siltstone and silty 
mudstone. The finer grained sandstones are commonly ripple 
bedded to finely planar laminated. 

PLATE 44 

Dunvegan conglomerate, cliffs opposite Scatter River; 
section 65-17. GSC Photo 128519. 
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The Dunvegan sandstones vary from very fine-grained 
to conglomeratic. The basal sandstone is generally fine - to 
coarse-grained with little or no conglomerate. Conglomerate 
dominates the overlying beds . The sand grains appear angular 
to rounded but much of the angularity may be related to 
development of secondary overgrowths of silica. 

The Dunvegan sandstones vary in composition, with 
quartz dominating the finer-grained units, and chert being 
more abundant in the coarser sandstones and conglomerates. 
Lithic grains rarely exceed l 0 per cent. Minor constituents 
include feldspar, mica, carbonaceous fragments, some opaque 
to brown iron oxide and carbonate cement. Carbonaceous 
fragments are almost ubiquitous within the sandstones. 
Glauconite occurs in the basal sandstone. 

The quartz of the Dunvegan is generally clear, with 
only a few grains showing undulose extinction. Composite 
grains of typical quartzite are rare but composite grains with 
gneissic texture are more common. The quartz is subrounded 
to angular, with some indication of secondary overgrowths 
modifying the original grain shapes. Boundaries tend to be 
more commonly straight than sutured, but the presence or 
absence of matrix has some bearing on the nature of the 
contacts . 

Chert is a common constituent of the Dunvegan 
sandstones and conglomerates, appearing to dominate in the 
medium grained to conglomeratic sandstones. Several types 
of chert were noted, with that having fine microaggregate 
texture appearing to be most abundant. Coarse aggregate 
chert is common. The grains exhibit numerous small 
structures, possibly representing silicified fossil fragments. 
The colour of the chert also varies, from very dark to light. 

Lithic grains appear to consist of very fine siliceous 
argillaceous fragments and, possibly, volcanic fragments. 
These commonly have undergone some sericitization. 

The thin sections examined did not contain large 
quantities of matrix but many of the sections were of coarser 
sandstone. In the finer sandstone, the matrix content 
increases and in some samples, surrounds the sand grains. 

Age and correlation. The various age assignments and 
proposed correlations of the Dunvegan Formation were 
summarized by McLearn and Kindle (1950, p. 99): 

•.• The age of the Dunvegan, proposed by 
various authors, has varied from earliest Upper 
Cretaceous (Cenomanian) to Belly River 
(Campanian). It was dated Niobrara or late 
Coloradoan by Dawson (1881); Belly River by 
McConnell (1893); Belly River by Dowling (1915); 
Coloradoan by McLearn (1918); probably early 
Coloradoan by McLearn (1926); Upper Cretaceous, 
about Cenomanian, by McLearn (1932); late 
Cenomanian or rather early Turonian by Williams 
and Bocock (1932); on the advice of W.A. Bell ; 
Cenomanian or very early Turonian by McLearn 
(1937); Cenomanian by Warren and Stelck (1940); 
and probably Cenomanian (early Upper 
Cretaceous) by Hage (1944); on the advice of 
W.A. Bell.. . . Today, however, all students of 
Canadian Cretaceous fauna will accept an early 
Upper Cretaceous age for the Dunvegan 
Formation and, tentatively at least, a 
Cenomanian date in terms of European 
chronology . •. 

McLearn (1945) discussed the invertebrate fauna known 
to occur in the Dunvegan Formation. 
following nonmarine species to be 

He considered the 
diagnostic of the 
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Dunvegan: Unio (Pleurobema) dowlingi, Unio sulfuriensis, and 
Melania? sp. McLearn indicated that Corbula pyriformis var. 
dunveganensis may record a nonmarine or brackish water 
habitat and that Corbula cf. C. nematophora occurs with 
marine fossils. McLearn also listed the following marine 
fossils: Inoceramus dunveganensis, Inoceramus dunveganensis 
var. mcconnelli, lnoceramus rutherfordi, lnoceramus 
athabaskensis, Barbatia micronema, Ostrea anomioides, 
Brachydontes multilinigera, Ostrea soleniscus?, and Modiolus 
silentiensis. McLearn followed Warren and Stelck (1940) by 
indicating the presence of Dunveganoceras poucecoupense, in 
the Pouce Coupe sandstone "at the top of the formation". 
The Pouce Coupe sandstone is regarded now as part of the 
overlying Kaskapau Formation, as stated by Warren and 
Stelck (1955), Stelck and Wall (1955), Stelck (1962), and Stott 
(l 967c). 

Stelck and Wall (1955, p. 17, 19) outlined the 
intertonguing relationships of marine shale and deltaic sand 
of Cenomanian age. They indicated that the sequence of the 
Howard, Pouce Coupe and Doe Creek sands separated by 
marine shale and included in the Kaskapau Formation in the 
Dunvegan-Spirit River area, becomes progressively Jess 
marine westward and is eventually included in the upper part 
of the Dunvegan Formation. They listed the following fossil 
forms as occurring in the Dunvegan Formation of the 
Dunvegan-Spirit River area: Unio dowlingi McLearn, 
Psammosolen dunveganensis Warren, Brachidontes cf. 
tenuisculpta (Whiteaves), Brachidontes cf. fulpensis 
Stephenson, Callista cf. orbiculata (H. and M.), Mactra sp., 
Inoceramus rutherfordi Warren, Ostrea dunveganensis Warren, 
Ostrea sp., Rhytophorus? caurinus McLearn. They assumed 
that, although precise stratigraphic data was Jacking, the 
following fossils also came from the Dunvegan: Inoceramus 
dunveganensis McLearn, Ostrea anomioides Meek, lnoceramus 
athabaskensis McLearn, Modiolus silentiensis McLearn. 
Warren and Stelck then listed those species that they 
assigned to post-Dunvegan strata of the eastern region, but 
which had been stated to occur in Dunvegan beds by 
Rutherford (1930), Warren and Stelck (1940), McLearn (1945) 
and Gleddie (1954): Barbatia micronema (Meek), Ostrea 
soleniscus Meek, Parmicorbula dunveganensis (McLearn), Unio 
sulfuriensis McLearn, Melania sp., Ostrea aurea (Warren and 
Stelck), lnoceramus corpulentus McLearn, Dunveganoceras 
spp. 

A tentative zonation for the early Turonian and late 
Cenomanian sequence was given to Stelck and Wall (op. cit., 
p. 16). 

lnoceramus dunveganensis and lnoceramus 
athabascense 

Inoceramus rutherfordi and Ostrea dunveganensis 
Brachidontes cf. fulpensis 
Brachidontes cf. tenuisculptus 

They stated also (op. cit., p. 19) that Inoceramus 
athabascense which occurs in Dunvegan strata, 

.. . acts as a partial link indirectly with the 
Cenomanian zones. 0 n the Athabasca River I. 
athabaskensis is reported (McLearn, 1945) to 
occur in association with Acanthoceras 
athabascense Warren and Stelck, n. sp. This 
Acanthoceras is very closely related to 
EuomJitaloceras euomJitalwn (Sharpe) (A. 
cunningtoni Sharpe) of the Cenomanian stage of 
England ..• 

Subsequently, Jeletzky (1968) recognized the lnoceramus 
dunveganensis zone above Acanthoceras, and suggested that 
"Acanthoceras athabascense zone may be a fauna! facies of 



the restricted zones of lnoceramus rutherfordi and 
lnoceramus dunveganensis". Therefore, the Dunvegan 
Formation can be correlated with beds in the La Biche shale 
of northeastern Alberta which contain Acanthoceras 
athabascense (see also Stelck and Wall, 1955). 

Bell (1963) gave his final conclusions on the age of the 
Dunvegan flora and its relationship to fossil floras of similar 
age in the United States. Bell listed sixty-six species and 
concluded: 

.• • It may be seen from the above record of 
species of the Dunvegan flora and its distribution 
in Cretaceous floras of the United States, 
exclusive of Alaska, that the largest number of 
common species occur in floras of the Dakota, 
Woodbine, Tuscaloosa, Raritan, and Magothy. The 
Woodbine is most important for correlation with 
the European chronology, for its age is established 
as Cenomanian on the basis of marine fossils 
present in underlying beds of the Washita 
Group ••• 

The Dunvegan flora was not previously reported from 
the more northerly part of the region. Two collections 
obtained from the Dunvegan during the course of the present 
study were identified by W .A. Bell. The first (GSC Joe. 7466) 
was obtained southeast of the junction of Tetsa and Muskwa 
Rivers, at the headwater of Akue Creek and included: 
Menispermites reniformis Dawson, Populites wickendeni Bell, 
Laurophyllum sp. Bell, Platanus newberryana Heer, 
Pseudoprotophyllum boreale (Dawson) Hollick, 
Pseudoaspidiophyllum latifolium Hollick. Bell commented 
that "the above species with the exception of Populites 
wickendeni have been recorded previously from the 
Dunvegan, the species of Pseudoprotophyllum being restricted 
so far as known to Cenomanian floras". The second (GSC 
Joe. 7467), collected on lower Dunedin River, contained: 
Pseudocycus unjiga (Dawson) Bell, Ficus daphnogenoides 
(Heer) Berry, Ficus? lesquereuxi? Knowlton, Magnolia 
coalvillensis? Knowlton, Menispermites reniformis Dawson, 
Laurophyllum sp. Bell, Platanus williamsi? Bell, Platanus 
raynoldsii Newberry, Ampelophyllites sp., 
Pseudoprotophyllum boreale (Dawson) Hollick. Bell stated 
that "the above assemblage is indicative of a Cenomanian 
age". The occurrence of this flora in the Peace River and 
Liard River regions permits the correlation of the 
coarse sandstone to conglomeratic succession for a distance 
of 500 miles (804.7 km). 

A microfaunal zone of Verneuilinoides perplexus is 
defined by Caldwell et al. ( 1978) which lies immediately 
above the Dunvegan Formation in the Peace River district of 
northwestern Alberta and northeastern British Columbia. 
According to those authors, the V. perplexus Zone spans the 
Acanthoceras athabascense Zone and the Dunveganoceras cf. 
conditum and D. albertense Subzones of the Dunveganoceras 
Zone. 

In 1921, Spieker gave the name "Sukunka member" to 
upper beds of the Dunvegan Formation which were composed 
of green shale, mudstone, some sandstone, and coal. Stelck 
and Wall (1955, Fig. 5) suggested in a diagram that the 
Sukunka member was equivalent to a part of the basal 
Kaskapau Formation. However, the beds of the Sukunka 
member dip beneath the Kaskapau Formation in the vicinity 
of Trapper Mountain just east of sections studied by Spieker 
(see Fig. 3), and therefore, are not equivalent to sandstones 
exposed on Elephant Ridge and Tuskoola Mountain. 

The Dunvegan Formation can be traced southward 
almost to Athabasca River (Stott, 1960a, 1967c). Beyond 
there, equivalent beds occurring above the Fish-Scale marker 
horizon lie within the Sunkay Member of the Blackstone 
Formation of the central and southern Foothills. 

Beds assigned to the Trevor Formation on Mountain 
River have yielded lnoceramus cf. dunveganensis 
(Aitken et. al., in press), indicating a Cenomanian age and 
correlation with the Dunvegan Formation. As indicated 
previously, the lower part of the Trevor Formation is of Late 
Albian age, and therefore, only part of the upper beds can be 
equated with the Dunvegan Formation. Even younger beds 
containing Turonian fossils are reported from Trevor 
sandstone on Hume River (Aitken et al., in press). 

The Dunvegan Formation apparently correlates in part 
with the Floweree Member of the Marias River Shale of the 
Colorado Group of the Sweetgrass Arch region of Montana as 
described recently by Cobban et al. (1976, p. 39). According 
to them, the Floweree Member contains, in its upper part, 
Dunveganoceras albertense (Warren) which, in the Peace 
River region is found above the Dunvegan Formation, and the 
older ammonite Calycoceras? canitaurinum (Haas). 

The unconformity at the top of the Dunvegan 
Formation north of Sikanni Chief River appears to represent 
all of Turonian and Coniacian time. The Cenomanian to 
Turonian Kaskapau shales are recognized above the Dunvegan 
in Alberta immediately to the east of Dawson Creek and 
Fort St. John. However, it is not known whether sediments 
of that age in areas farther north were deposited on the 
Dunvegan and subsequently eroded, or whether no deposition 
occurred in the region during that time. 

PALEOGEOGRAPHY 

Introduction 

The paleogeological and paleogeographical setting of 
the Fort St. John Group is related to broad features of 
continental extent. Sediments derived from a western 
mountainous source were deposited in an asymmetric basin 
whose foredeep trough paralleled the eastern margin of the 
mountains. This trough trended northwesterly to northerly 
through present northeastern British Columbia, District of 
Mackenzie, and Yukon, and southeasterly along the eastern 
margin of the present Rocky Mountains. The trough was 
bordered on the west by the rising Omineca Geanticline. The 
basin extended east toward the low-lying Precambrian Shield 
and the embayment at times may have lapped onto 
Precambrian rocks. Throughout most of the Cretaceous 
period, this basin was the site of the Western Interior 
Cretaceous seaway. That seaway extended from the Arctic 
Ocean (boreal) region during latest Neocomian, Aptian, and 
Early Albian time and eventually joined in Middle to Late 
Albian time with a similar invasion extending northward from 
the Gulf of Mexico. In Cenomanian time, the southern 
embayment was dominant with restriction of the connection 
to the boreal sea. 

In the region north of Peace River, only the marine part 
of the sequence is preserved. The deltaic deposits, 
characterized by coal beds formed in extensive swamps, are 
seen only from Peace River southward. To the north, the 
preserved shorelines are marked by thick and continuous 
sandstone sequences. 

Environments of deposition 

The sediments of the Fort St. John Group contain major 
sequences of fluvial, deltaic, and marine origin. The 
depositional model is similar to that outlined for the Recent 
Mississippi Delta by Scruton (1960; see also Fig. 23). Lateral 
progradation, following and in conjunction with subsidence, 
resulted in the development of a succession which grades 
laterally and vertically from mid-basin shales, through 
prodelta shales and siltstone to delta-front sandstone, and 
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Prodelta silty clays 

GSC 

FIGURE 23. Depositional model of prograding depositional 
environments. 

into delta-plain sandstones, coals, and mudstones. Four 
major repetitions are recognized. At the conclusion of the 
fourth sequence, the coarse conglomeratic sandstone and 
conglomerate of the Dunvegan Formation record the 
dominance of fluvial to piedmont alluvial environments. The 
m~in environments, within the stratigraphic model, are 
briefly summarized as follows. 

Mid-basin (neritic) environment 

. Shal.es of the mid-basin environment can be recognized 
in the middle part of the Moose bar, Hasler, and Cruiser 
shales of the Peace River region, in the Buckinghorse and 
Sully Fc:irmations of Sikanni Chief region, in the Buckinghorse 
Forr:nation of the Tetsa-Muskwa region, and in the Garbutt, 
Lepine and Su!IY Formations of the Scatter-Liard region, and 
also of the Liard Range. These shales lie on prodelta and 
shelf muds deposited during the initial phases of transgression 
and which are described in the following section. 

This neritic facies is characterized by fissile to flaky, 
black to dark grey shales. The shales consist mostly of 
homogeneous, structureless clay and silty clay. The shales 
commonly contain pyrite and abundant, black organic 
material, indicating reducing conditions below the surface of 
deposition . They differ from shales of the prodeltaic 
environment in the lack of sideritic concretions. Laminations 
are not prominent but individual laminae of silt and fine sand 
are more abundant near the base and top of the sequence 
wh.ere it. gra.des into sediments deposited at shallower depths. 
This facies is the result of slow accumulation of fine muds 
and is similar to the modern shelf sediments described by 
Moore and Scruton (1957) and Coleman and Gagliano (1965). 

Prodelta and shelf environment 

Shales or mudstones of the prodelta and shelf 
environment form the largest proportion of the Fort St. John 
sediments. These rocks typically occur at the base and in the 
upper part of the major shale formations and are present 
throughout the whole region. The lithology of this 
envi.ronment is dominantly grey to dark grey mudstone, 
laminated shale, and varying amounts of siltstone. Reddish 
weathering sideritic concretions are a characteristic feature. 

In contrast to the mid-basin shales , silt is much more 
abundant and thin lenses and laminae of very fine-grained 
sandstone and siltstone are commonly present. Small 
carbonaceous fragments and mica occur along the bedding 
planes. Parallel laminations, small-scale crosslaminations 
and ripple marks occur in most exposures. The siltstone an~ 
sandstone are commonly calcareous and weather grey to 

72 

brown. Small slump structures or flow rolls, as well as some 
cut-and-fill structures are present. The sediments become 
siltier and thicker bedded as they grade into delta-front 
sediments. The thinly interbedded sequences of sandstone, 
siltstone, and mudstone, which characterize the uppermost 
part of the shale formations are typical of the uppr prodelta 
facies. These sediments are similar to modern prodelta 
sequences described by Fisk et al. (1954), Scruton (1960), 
Coleman and Gagliano (1964, 1965), Fisher et al. (1969), Allen 
(l 965a, 1970), and Gould (1970). 

Although the sediments of the Fort St. John Group are 
clearly associated with major deltas, penecontemporaneous 
deformation on a large scale was rarely noted. Structures 
c_omparable to the mudlumps of the Mississippi delta 
(Morgan et al., 1968) are rare. One of the best examples is 
found at the base of the type Scatter sandstone where 
ar gillaceous si I ts tone and m udstone are highly contorted and 
convoluted. The deformed layer is in the order of 25 to 
30 feet (7.6-9.l m) thick. A rare occurrence of crossbedded 
layers of silty shale with thin interbeds of siltstone was 
observed in the Garbutt Formation (Plate 19), although such 
occurrences in a constantly changing deltaic complex might 
be expected to be more common. 

Further evidence of the marine nature of the shales is 
provided by their contained fossils. Microfauna, collected 
from the lower 65 feet (19. 3 m) of the Bucki nghorse 
Formation on Prophet River (Chamney in Stott, 1973, 
sec. 62-20) and including Quadrimorphina cf. Q. albertensis 
Mellon and Wall, Gaudryina nanushukensis Tappan, and 
Conorbina norrisi (Mellon and Wall), represent open marine 
con~i t~ons. Similarly, microfauna, including Marginulinopsis 
collms1 Mellon and Wall, Saracenaria grandstandensis Tappan 
Serovaina loetterlei (Tappan), found within the Mooseba; 
Formation in Monkman Pass region was reported by Wall 
(unpubl. report) to represent a normal marine environment of 
the inner to middle neritic zone. According to Stelck et al. 
(1956, p. 20), the Haplophragmoides multiplum zone, 
(recorded now in the Hulcross Formation on Peace River and 
Bu.ckin~horse Forma'.ion on Petitot River), "suggests an 
epicontinental sea with restricted oceanic connections .... 
the assemblage of finely arenaceous foraminifera indicates 
normal salinity and probable depth in excess of JOO feet". 
Stelck (i 975b, p. 265), in discussing the Miliammina 
manitobensis Zone, which occurs in the upper Buckinghorse 
shale in the Sikanni Chief region, suggested that: 

• .• The depth of the water for the 
Buckinghorse-Sikanni succession seems to have 
ranged from about the outer-shelf depth of 
600 feet (183 m) to the inner-shelf to estuarine 
depths of about 200 to 100 feet (60-30 m) . •• 

Wall (pers. comm., 1979) in commenting on the foraminifera 
at the Garbutt Formation stated: 

The dominance of simple siliceous 
foraminif era and the absence of calcareous 
species normally associated with shelf tends to 
suggest either a relatively cold, deep water 
habitat or a shallow water sequence with rapid 
deposition. 

Delta-front and coastal shoreline environment 

Modern-day delta front environments are characterized 
by a complex of sub-environments, including distal bar, 
distributary mouth bar, channel and subaqueous levee 



(Coleman and Gagliano, 1965). Sediments at the terminous of 
a channel mouth are constantly subjected to reworking by 
stream currents and wave action, resulting in concentrations 
of sand and silt. Similar successions are encountered in the 
Gates, Boulder Creek and Goodrich sandstones of the Peace 
River region, the extensive Sikanni Formation, and the 
sandstones of the Scatter Formation. 

The delta-front sandstones grade basinward into the 
prodeltaic mudstone, and as would be expected, the 
succession also grades vertically downward into prodeltaic 
sediments. Thin bedded, silty sandstones with interbeds of 
shale and siltstone which characterize the transition zone are 
similar to deposits of low energy, distal portions of 
distributary mouth base described by Coleman and Gagliano 
(1965). The thick bedded, well sorted, fine grained 
sandstones probably represent environments of higher energy. 
The extensive distribution of these sandstones along the 
margin of the marine embayment is suggestive of coastal 
shoreline deposits. 

Sandstones of the Gates and Boulder Creek Formations 
can be traced laterally into coal-bearing beds of the 
delta-plain environment. They are therefore characteristic 
of typical delta-front sandstones. The sandstones within the 
Buckinghorse Formation at Muskwa River, and the Scatter 
sandstones appear to have been deposited in delta-front to 
epineritic environments. No well defined nor abrupt changes 
differentiate these deposits from those of the lower deltaic 
plain on one hand or from typical marine environments on the 
other. Structures that are characteristic of shoreline 
environments include uniform, parallel, and finely 
crossbedded laminae (Coleman and Gagliano, 1964, 1965; 
Fisher et al., 1969). The lack of abundant carbonaceous 
material and coal seams in both the sandstones at Muskwa 
River and Scatter sandstones suggests that delta plain 
deposits are not present. The abundant glauconite in the 
Scatter is strongly indicative of marine deposition, as the 
consensus is that glauconite forms only as an authigenic 
mineral during the early diagenesis of marine sediment (Odin, 
1972; Bjerkli and Oestmo-Saeter, 197'3; Porrenga, 1967). 

The Sikanni sandstone, maintaining a fairly constant 
thickness over a distance of several hundred kilometres, 
without any major associated delta-plain sediments appears 
to be more representative of coastline deposits. The common 
vertical sequence of a prograding coastline is, in a descending 
direction, alluvium, marshes (peat and coal), tidal flat and 
lagoonal deposits, coastal sand, transition zone and shelf 
mud. In the Sikanni sequence only the latter three appear to 
be present. The shelf muds, similar to prodelta muds, contain 
abundant silt and sideritic concretions and the transition zone 
consists of mudstone and increasing quantities of siltstone 
and silty laminated sandstone. The main sand units of the 
Sikanni appear to be coastal sands and at no locality has a 
more landward fades been observed. These sandstones, in 
general fine grained, well-sorted and finely laminated, 
apparently represent sediments that were extensively 
winnowed and reworked by wave action along a linear 
coastline. These sediments are similar to the foreshore , 
upper shore-face and lower shore-face sands described by 
Bernard et al. (1962), Howard and Reineck (1972), Reineck 
and Singh (197'3, p. 342). 

The distribution and sedimentary structures of the 
Sikanni sandstones resemble those of the Sao Francisco delta 
described by Wright and Coleman (1973). The Sikanni 
Formation contains extensive thick sheet sands composed of 
clean, well-sorted quartzose sand. In the Sao Francisco 
delta, similar sheet sands are developed by high wave energy 
and low littoral currents . The lack of any extensive 
carbonaceous or coal deposits in the Sikanni might also be 

explained by comparison with the Sao Franc isco where the 
interior delta plain is composed almost entirely of closely 
spaced beach ridges with only localized marsh-mangrove 
environments. 

Structures similar to convolute laminations, "pillow" 
structures and "flow rolls" are encountered in many of these 
sections. Pillow structures are particularly well developed in 
the Sikanni sandstone (Plate 12) along the Trutch Escarpment 
and in the Gates sandstone on Peace River (Plate 4). The 
pillow structures, so evident at those localities, mark the 
outer delta platform to top of the prodel ta slope 
(Hubert et al., 1972). 

Delta-plain environment 

Sediments of the delta-plain environment occur mainly 
in the Gates and Boulder Creek Formations south of Pine 
River and were described in some detail previously (Stott, 
1968a). Terrestrial origin of parts of these formations is 
indicated by the abundance of carbonaceous material. 
Numerous coal beds south of Pine River provide evidence of 
widespread forests and swampy conditions associated with 
deltaic plain. The well preserved delicate flora, rootlets, 
fallen logs, and upright stumps are indicative of growth in 
place. Conglomerates associated with the carbonaceous 
facies were probably deposited in channels cutting through 
the delta. Other sediments , undoubtedly of fluviatile and 
interfluvial origin, include structureless or horizontally 
laminated, very fine sandstone and clay mudstone. These 
sediments are similar to the modern delta plain deposits 
described by Coleman and Gagliano (1965), Fisher et al. 
(1969) and Allen (1970). 

Although some conglomerate occurs in the Sikanni 
Formation, and may represent channel deposits, carbonaceous 
sediments and coal beds are not recognized in the 
Fort St. John sandstone north of Peace River. If such 
delta-plain deposits were developed, they must have occurred 
west of the present outcrop belt of the Scatter and Sikanni 
sandstones. 

Part of the Dunvegan Formation, particularly in the 
vicinity of Peace River, also contains sediments of the 
delta-plain environment. These sediments consist of 
carbonaceous siltstone and mudstone, silty sandstone, coarse 
grained to pebbly sandstone, and thin coals. Coal seams are 
best developed in the Dunvegan Formation in the vicinity of 
Pine River. A thin, but persistant seam appears above the 
basal Dunvegan sandstone along the Liard Escarpment. It 
presumably represents marsh deposits formed landward of the 
prograding shoreline. 

Fluvial to piedmont alluvial environment 

The conglomerate and coarse grained sandstone of the 
Dunvegan Formation formed in the fluvial to piedmont 
alluvial plain environment. The main locus of deposits occurs 
in the region between Tetsa and Kotaneelee Rivers, fanning 
out southeastward to southward, extending almost to Peace 
River. Eastward, the conglomerate grades into very fine­
grained sandstone. Southward, the transition can be traced 
laterally from massive conglomerate into carbonaceous shale 
and sandstone of the deltaic plain, through cleaner sandstone 
of the deltaic-front environment, and finally into prodelta 
shale south of Wapiti River. 

Most of the upper part of the Dunvegan Formation 
between Muskwa and Beaver Rivers consists of pebble and 
cobble conglomerates with associated coarse grained 
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sandstone. The conglomeratic and coarse grained sandstone 
facies occur in thick units that commonly appear massive 
(Plates 37, 39). However, large-scale crossbedding, some of 
a festoon character, are evident at most localities. Tabular 
cross-stratification is not so common. Scour-and-fill 
structures are commonly present. The finer grained sandstones 
are commonly ripple-bedded to finely planar-laminated. 
These characteristics have been noted in recent braided 
streams by Ore (1965), Coleman ( 1969) and Smith (1970). 

The sequence appears to resemble closely that 
described by Doeglas (1962) and to a lesser extent, that 
described by Williams and Rust (1969) from recent braided 
rivers. The lower part is composed of cobbles and pebbles 
with large-scale crossbedding, formed as a result of the 
lateral and downstream advance of the channel bar into an 
adjacent anabranch channel. These sediments grade into 
finer-grained sandstone deposited in low-water conditions. 
The constant migration of channels tends to remove the finer 
overbank silts and muds deposited under low energy 
conditions. The carbonaceous units of siltstone and mudstone 
that are preserved represent these associated overbank 
deposits. 

Tectonic elements 

Deposition of the Fort St. John Group was controlled by 
several structures which have a long history extending back 
through Mesozoic into Paleozoic time. The depositional basin 
was. bordered on the west by the northwesterly trending 
Ommeca Geanticline. Within the basin, structural features 
include the Alberta and Liard Troughs, the Peace River Arch, 
and the Bovie Lake Fault Zone (Fig. 24). 

0 mineca Geanticline 

The Omineca Geanticline lies within the Columbian 
Orogen, the eastern belt of the Cordilleran Orogen, and 
became established in early Late Triassic time 
(Wheeler et al., 1972). Uplift continued in Early and Middle 
Jurassic when deformation culminated in the Omineca 
Geanticline, essentially the core zone of the Columbian 
Orogen, followed by emplacement of Middle Jurassic 
(165 m.y.) granitic plutons. The Omineca Crystalline Belt is 
dominated in the north by the elongate Cassiar batholith. 

Price and Mountjoy (1970) concluded that the eastward 
migrating elastic wedges were derived in large part from 
thrust plates emplaced into the Main and Western Front 
Ranges of the Rocky Mountains. They considered the pulses 
of sedimentation reflected pulses of deformation. As 
outlined in the following discussion, the 
Blairmore-Fort St. John-Dunvegan sequence records four 
well-defined pulses within Albian to Cenomanian time. 

Thick elastic wedge sequences were shed eastward into 
the foredeep and basins lying between the geanticline and 
craton. The first elastic wedge comprises the late Upper 
Jurassic shales of the Fernie Formation and sandstone and 
carbonaceous sediments of the Kootenay Formation and 
Minnes Group. The second major wedge consists of the 
dominantly nonmarine Blairmore elastic succession of the 
central and southern Foothills and the Fort St. John Group of 
the northern Foothills. 

FIGURE 24. Principal tectonic elements controlling Cretaceous deposition. 
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Peace River Arch 

The Peace River Arch is a northeasterly trending 
structure, lying in the vicinity of Pine and Peace Rivers in 
British Columbia (Fig. 24). It is bounded on the south by the 
Alberta Trough and on the north by the Liard Trough. These 
troughs were strongly negative elements bordering the 
Interior Platform (see Douglas et al., 1970). The Alberta 
Trough was in existence in Cambrian time but the Liard 
Trough did not become prominent until the Late Devonian. 
The origins of the Peace River Arch may extend back into 
Cambrian time because Pugh (197 5, p. 14) has shown that 
Cambrian sediments have trends that suggest some initial 
movement in the region. By Devonian time, the Peace River 
Arch was a major positive structure (Webb, 1951, 1954, 1964; 
Sikabonyi, 1975; de Mille, 1958; Belyea, 1964). During 
Mississippian time, the structure foundered (Lavoie, 1958; 
MacAuley et al., 1964) and remained as a negative component 
during Triassic and Jurassic time. As a result, the Liard and 
Alberta Troughs were linked during Carboniferous time, 
establishing a continuous belt of depression along the margin 
of the craton. The Peace River Arch was active during much 
of Albian time and its influence during deposition of the 
Cretaceous Bullhead Group and Fort St. John Group was 
outlined previously (Stott, l 968a, 197 5; Stelck, l 975a). 

The depositional trends of the Gates and Boulder Creek 
sandstones parallel the northeasterly trending Peace River 
Arch (Stott, l 968a, Fig. 17) which acted as a hinge, with 
thick marine deposits occurring north of it and delta-front to 
fluvial sediments lying in the south. The Peace River 
structural zone appears to have been relatively inactive 
during the development of the Goodrich-Sikanni sequence. 
The major trend of the sandstone, southeasterly to 
northwesterly, is more or less parallel to the later trends of 
the Laramide structures, suggesting that the Peace River 
Arch was exerting little or no influence during Late Albian 
time. The arch does mark a somewhat poorly defined 
boundary between the marine and nonmarine facies of the 
Dunvegan, with the nonmarine facies lying to the north. 

Liard Trough 

The Liard Trough, containing areas included in the Hay 
River Embayment (van Hees, 1964), the Hay River-Keg River 
Low (Stelck, l 975a), and extending west of the Elk Point 
Basin, is a large structural depression lying between the 
Peace River Arch to the south and the Liard or Tathlina High 
to the north. It is divided near its centre by the McDonald 
Fault. This fault, lying in the vicinity of the Great Slave 
Lake (Lang, 1961; Burwash et al., 1964) extends 
southwesterly and has been linked by various authors with the 
Hay River Fault (Sikabonyi and Rodgers, 1959). The 
McDonald Fault borders the East Arm Fold Belt of the 
Churchill Province in the Northwest Territories. According 
to Stockwell et al. ( 1970, p. 89): 

•. . the McDonald (and other fault zones) 
... were initiated early, about 1700 to 1760 m.y. 
ago. • • Along a few faults such as the McDonald, 
there is evidence of movement in Paleozoic time. 
Most faults appear to be strike-slip types with 
left-hand displacement being more common than 
right-hand. However, some of the older faults 
with a long history of movement appear to have a 
considerable vertical component. 

Other northeasterly trending faults have been illustrated by 
Sikabonyi and Rodgers (1959), Douglas (1974), and Williams 
(1978, Fig. 7). The Tathlina High is a large basement feature 
within the Interior Plains, mainly in the District of 

Mackenzie. Belyea (1971) documented differential 
subsidence on the flanks of the Tathlina High during Middle 
Devonian time. 

As shown previously (Stott, l 968a) and as noted by 
Stelck (197 5a), a major lobe of the Fort St. John Group lies 
on the northwest, down-thrown side of the Peace River Arch 
at the southern end of the Liard Trough. The greatest 
thickness of the Fort St. John occurs at the northern end of 
the trough in the vicinity of the junction of Scatter and Liard 
Rivers. The total thickness there is almost one and a half 
times that in the Peace River region. The latter is readily 
recognized as a major deltaic lobe (Stott, 1968a) and 
although the coarser types of deposits are not seen at Scatter 
River, the thick sequence there must represent another very 
large deltaic system. 

The McDonald Fault, lying south of Fort Nelson, was 
considered by Stelck (197 5a) to mark the southern limit of 
the Scatter deltaic complex and also the main southern limit 
of the conglomeratic facies of the Dunvegan Formation. The 
main southern boundary of the Scatter del taic complex, 
however, lies near the mouth of Toad River and would more 
closely coincide with a southwesterly extension of the 
Bekami Fault illustrated by Sikabonyi and Rodgers (1959). 
Also, no abrupt change occurs within the Dunvegan 
Formation, although the sediment becomes finer toward the 
Peace River Arch. 

The Goodrich-Sikanni succession extends 
northwestward without any significant change across the 
McDonald Fault and the underlying Buckinghorse shale shows 
no marked variation in the vicinity of the fault. However, 
the main sand facies of the Sikanni Formation grades 
laterally within a short distance into silty shale north of the 
junction of Toad and Liard Rivers, in about the same region 
where the Scatter sandstone disappears south-ward. If the 
facies changes in the Scatter Formation and in the Sikanni 
Formation are a reflection of structural control, that 
element lies some distance north of the extension of the 
McDonald Fault. The latter does not appear to have played 
an important role during Albian deposition, although another 
northeasterly fault system, such as the Bekami, may be 
involved. 

Bovie Lake Fw.lt Zone 

The Bovie Lake Fault Zone, extending from north of 
Petitot River (Douglas, l 976a) south to southeastward to the 
junction of Tetsa and Muskwa Rivers (Taylor and Stott, 
l 968a), has played an important role in the deposition of 
sediments from early Paleozoic time onward, but its 
influence has not been documented in detail. Very little 
information has been published on the Bovie Lake structure 
although Richards ( 196 9) referred to the "Bekami Lake-Bovie 
Lake-Liard River structural hinge". He implied that it was 
active throughout Cambrian, Ordovician and Silurian time. 
According to G.K. Williams (unpubl. report): 

. . • The Bovie hinge line (so named because 
it coincides with the Bovie anticline) divides the 
shelf from the western basin. This hinge is an 
ancient flexure, down in the west, which was 
active throughout much of Paleozoic and 
Mesozoic time. The hinge continues south of the 
map-area, where its trend changes to 
south-southeast. The Bovie hinge line marks the 
eastern limit, except for thin and discontinuous 
patches of Pennsylvanian, Permian, and Triassic 
rocks ••• 
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Williams's study has shown marked thickening of the 
Mississippian and Triassic rocks to the west of the Bovie 
hinge line, indicating substantial subsidence during those 
periods. 

The Bovie Lake fault controlled the deposition of the 
lower Fort St. John Group, and probably was active during 
deposition of the Cretaceous sediments. The eastern margin 
of the Garbutt shales lies against the Bovie Lake Fault Zone 
and does not extend eastward. The Garbutt succession 
thickens westward away from the zone (Figs. 18, 20), 
suggestive of subsidence during deposition and movement on 
the fault. The main Scatter delta was controlled by the fault 
zone, with only a relatively thin succession of sandstone, 
largely equivalent to the upper member, extending eastward 
beyond its trace. The whole upper Fort St. John Group 
appears to be controlled to some extent, thinning eastward 
beyond the fault. 

In the region between Fort St. John and Sikanni Chief 
River, an elevated land area somewhat comparable to the 
eastern up-thrown side of the Bovie Lake structure is 
encountered. Evidence of pre-Cretaceous faults is meagre. 
A zone of faults, sub-parallel to the present escarpments 
formed by Sikanni Formation between Halfway and Muskwa 
Rivers, is shown in a recent series of structural maps 
released in 1975 by the British Columbia Department of 
Mines and Petroleum Resources. The faults, having a 
northwesterly trend, intersect the Bovie Fault Zone north of 
Kledo Creek. Presumably these thrust faults are of Laramide 
origin and therefore are much younger than the Fort St. John 
Group. However, they may mark an older zone of weakness 
or hinge line that affected deposition of the Lower 
Cretaceous sediments. The postulated hinge line coincides, 
more or less, with the eastern margin of the Gething 
sediments which lie beneath the Fort St. John Group (see 
Stott, 197'3). 

The eastern margin of the Gething Formation lies along 
a positive or high area which occurred as an island lying 
between the Gething and McMurray Troughs (Stott, 197'3 ). 
Infilling by Gething and McMurray sediments resulted in the 
island being inundated by the following transgression and 
covered by the basal deposits of the Fort St. John Group. 
Unlike the deposits in the Bovie Fault region, where the 
oldest Fort St. John shales do not extend eastward, the lower 
shales in the region of Sikanni Chief River extend with 
relatively uniform thickness across the whole region (Fig. 14). 
This relationship suggests that the western edge of the island 
was stable throughout Early and Middle Albian time. 
However, that boundary approximates the facies change from 
Si kanni sandstone to shale in an eastward direction. If such a 
relationship does exist, and some type of hinge was present, 
then movement occurred in Late Albian time. 

Cretaceous tectonic activity 

The Fort St. John Group in the Rocky Mountain 
Foothills records a period of recurrent pulses of mountain 
building in the Cordillera region to the west. These pulses 
are part of the mid-Columbian Orogeny (Wheeler, 1966; 
Wheeler et al., 1972). Uplift associated with the preceding 
pulse of the orogeny resulted in the deposition of the 
widespread, coarse elastic Bullhead Group that underlies the 
Fort St. John Group (Stott, 197'3). Renewed subsidence 
within the Liard-Alberta Trough and along the Interior 
Platform during Early Albian time permitted the gradual 
expansion of the boreal marine invasion that extended toward 
Peace River and eventually joined in the latest Middle Albian 
time with the northward expanding invasion from the Gulf of 
Mexico (Stelcketal., 1956, p.6,9; Stelck, 1958, p.'3,6; 
Jeletzky, 1971 a, p. 45 ). 
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Evidence within the Lower Cretaceous succession 
suggests that uplifts and possible deformation occurred 
periodically and extended throughout Early Cretaceous time 
and into Late Cretaceous. 

The trends of maximum accumulation of the Gates and 
Boulder Creek sandstones parallel the major structural trend 
related to the Peace River Arch. The latter structure was 
active during much of Albian time, directly influencing the 
depositional basin by subsidence along its northern flank. 
During Late Albian and earliest Cenomanian time, the Peace 
River structure was apparently inactive, exerting little or no 
influence on sedimentation within the basin. 

The development of other major deltas along the 
western margin of the Lower Cretaceous embayment is 
similar to the major deltas developed along the Peace River 
Fault Zone. It seems possible that other fault lineaments 
may have controlled the position and development of the 
deltas in the Muskwa-Tetsa region and also at Scatter River. 
One cannot but be impressed by the coincidence of ancient 
deltas with the present location of major drainage systems. 
It seems quite probable that the major drainage systems have 
existed at least since earliest Cretaceous time in the vicinity 
of Peace River, Muskwa and Tetsa Rivers, and Liard-Scatter 
Rivers. The persistence of such long-lived drainage patterns 
may reflect control by fault lineaments. 

Another major deposition al trend recognized within the 
Cretaceous sequence has a north-south to 
northwesterly-southeasterly component. As demonstrated 
previously (Stott, 197'3) the eastern margin of the 
Barremian?-to Early Albian Bullhead Embayment was 
controlled by the edge of a broad low island whose western 
edge trends northwesterly from about Sikanni Chief River to 
Muskwa River. The trend is paralleled by the outer limits of 
the Late Albian Sikanni sandstone. Farther north, the 
eastern limit of the Early Albian Garbutt shale is controlled 
by the north-trending Bovie fault which also played an 
influential role in the deposition of the younger Scatter 
sandstone and is to some extent reflected in the deposition of 
the Sikanni sandstone. 

Source 

The source of Cretaceous sediments has been attributed 
by many earlier geologists to the area west of the Rocky 
Mountains (Dawson, 1881, p. 114B; Dowling, 1915; Schuchert, 
192'3; McLearn, l 9'32). Later geologists (Price and Mountjoy, 
1970) concluded that much of the elastic material was of 
sedimentary origin and probably derived from the rising 
western Rocky Mountains. The writer (Stott, 197'3, p. 8'3) 
considered that the Gething sediments, immediately beneath 
the Fort St. John Group, were derived from two principal 
areas, the low-lying island separating the Gething and 
McMurray-Clearwater Troughs and the western borderland. 
The central core of the latter was formed by the Omineca 
Geanticline in the north and the Nelson uplift to the south. 
Stott stated 097'3, p. 8'3): 

•.• The main source of the Gething 
sediments therefore, appears to have been a 
dominantly sedimentary terrain lying to the west, 
consisting mainly of latest Precambrian, 
Cambrian, and younger Paleozoic rocks uplifted 
during early and middle phases of the Columbian 
0 rogeny. • . • In addition, the large island which 
farmed the eastern margin of the Ge thing trough 
was probably contrilllting detritus from older 
Mesozoic and possibly Paleozoic rocks • .• 



The configuration of the embayment succeeding 
Gething deposition was considerably modified as the interior 
of the continent became inundated. The large island was 
reduced in size although its northern end was still prominent, 
marked by the Bovie Lake Fault system. With gradual 
infilling and greater transgression, the islands disappeared 
and the embayment extended eastward toward and perhaps 
lapped onto the Precambrian Shield. The contribution of 
sediments derived from an eastern source was reduced to a 
minimum for the western Plains and Foothills region dealt 
with in this report. 

The main source of sediments of the Fort St. John 
Group north of Peace River was the western borderland. 
Wheeler (1966, p. 3 7) pointed out that the Columbia orogeny 
began in the southern part of the Omineca Geanticline in 
Late Jurassic time and culminated in mid-Tertiary as a late 
Laramide episode. It becomes evident that the wedges of 
Fort St. John coarse elastic sediments, thickening westward, 
record the periodic movement of the geanticline and the 
associated development of the early stages of the Rocky 
Mountain thrust belt. 

The basal Cretaceous sandstone at Jackfish Gap, 
assigned to the Garbutt Formation, contains, according to 
Braman (1976) and Braman and Hills (1977), a reworked 
palynoflora. The assemblage includes representatives of 
Famennian, Strunian, Tournaisian and Visean age, indicating 
that the sandstone was derived, at least in part, from 
sedimentary rocks of Early Devonian to Mississippian age. 
After the Aptian -Early Albian movement that resulted in the 
deposition of the Bullhead Group (Stott, 1973 ), the next major 
phases of uplift is documented within the Gates Formation 
and Lower Scatter sandstone (Arcthoplites - early Albian 
time), followed by the Boulder Creek Formation and upper 
Scatter (Gastroplites - Middle Albian time). The Gates 
sandstone, with its dominant constituents of ~hert and 
quartz, with varying quantities of carbonate detritus, rock 
fragments of schists, slates and sedimentary quartzit~s, and 
feldspar appears to be derived from a dominantly 
sedimentary to metamorphic terrain. The feldspar could be 
derived either from volcanic, metamorphic or igneous rocks. 
The decrease in carbonate detritus in the younger Boulder 
Creek sandstone might be attributable to previous stripping 
of the main Paleozoic carbonate beds in the source area and 
erosion of siliceous beds that occur in the Lower Paleozoic 
succession. Or it may only represent more reworking of the 
sediments. 

The Sikanni Formation (Neogastroplites - Late Albian 
time) records a third pulse. The Sikanni sandstones appear to 
contain more quartz and less chert than some of the older 
Cretaceous formations. The Goodrich sandstones, south of 
Peace River, contain more chert and lithic grains and some 
detrital carbonate grains. Feldspar is rare within these 
sandstones, although the fine-grain size and marine 
environment would not favour its preservation. Nevertheless, 
the general composition is indicative of a sedimentary to 
metamorphic terrain source, not greatly different to '.hat of 
the preceding Middle Albian sandstones. According to 
Anan-Yorke and Stelck (1978, p. 482), the upper Buckinghorse 
and lower Sully shales at Sikanni Chief River contain 
recycled elements from Paleozoic and Lower Mesozoic 
microflora - a somewhat similar occurrence to that reported 
by Braman and Hills (1977) from the basal Cretaceous 
sandstone. Anan- Yorke and Stelck reported Late Devonian 
miospores, Carboniferous elements, Permo-Triassic pollen 
and phytoplanktonic species of probable Jurassic age. They 
considered that the microflora, showing no thermal 
alteration was derived from unmetamorphosed sedimentary 
rocks, and suggested the region of the Mackenzie Mountains 
as a possible source. 

The combined mineralogical and chemical data of the 
Fort St. John clays were interpreted by Foscolos and Stott 
(1975) to indicate that the formations studied could be 
divided into three groups, each with different source 
characteristics. 

The chemistry of the Cruiser, Hasler, Hulcross and 
Moosebar shales at Peace River was found to differ 
substantially from that of the Fort St. John sequences farther 
north. The relationship indicates that the sediments in the 
region near Peace River were derived from a different source 
area. 

The Gething Formation and the lowermost Buckinghorse 
Formation at Tetsa River differ from the succession at Peace 
River and that found on Liard River, and from the overlying 
shale. That difference may be attributed to erosion of 
different rocks in a western source area or possibly to a 
completely different source area. The Gething Formation 
does not extend far eastward (Stott, 1973) and these basal 
sediments could have been derived, at least in part, from an 
eastern, rather than a western source. 

The Lepine, Sully, and Sikanni shales of the 
Scatter-Liard region were probably derived from the same 
source terrain. Foscolos and Stott concluded (op. cit., p. 24 ): 

.. . Sediments which comprise the shale of 
middle and upper Buckinghorse Formation at 
Tetsa River, the Buckinghorse at Muskwa River, 
Scatter and Garbutt Formation also may have 
been derived from the same area that supplied the 
sediments of the Lepine, Sikanni and Sully 
Formations . .. 

In summary, the Gething-basal Buckinghorse of the 
Prophet-Muskwa region may have been derived totally or in 
part from an eastern source. The Fort St. John shales of the 
Peace River region were derived from a differeht source than 
the sequence between Muskwa and Tetsa River. The 
development of large deltaic complexes in each of those 
areas is further confirmation of probably three major 
drainage systems; one in the vicinity of Pine-Peace Rivers 
region, one in the Muskwa-Tetsa region, and another in the 
Liard region. 

The Dunvegan Formation, with its high arkose content 
in the Peace River region (Tater, 1964) indicates that gneiss 
or granite within the Omineca Geanticline had been unroofed 
by Late Cenomanian time. 

Depositional history 

Most of the earlier interpretations of the 
paleogeography of the Fort St. John seas were made by 
F.H. McLearn (1932, 1940, 1944a, 1944b; McLearn and 
Kindle, 195 0) who showed remarkable insight into the 
development of the sedimentary sequence. McLearn 
suspected that the Gething sediments were marginal to an 
early phase of the later marine transgression, as was 
subsequently documented by Stott (1973). McLearn (1932, 
l 944a; McLearn and Kindle, 1950) recognized that the marine 
invasions came from the Arctic region, spread across the 
present site of the Foothills and Plains of northeastern 
British Columbia, central Alberta, and extended southward to 
southern Alberta and Saskatchewan. 

The outlines of the deltas associated with the 
deposition of Fort St. John sediments were shown on 
paleogeographic maps by McLearn in 1932 and later revised 
in 1944b. The easterly trend of some of the delta fronts, 
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particularly in the Peace River region were commented upon 
by McLearn and Kindle (1950) who acknowledged the earlier 
recognition by McLearn (19'32, 1944a), Wickenden and Shaw 
(194 '3), and Nauss (1945) of north-south replacement of 
marine by nonmarine strata. 

The development of the Cretaceous seaway was 
outlined in a series of maps by Ziegler (1967, 1969). He 
recognized the major deltaic lobes of the "Scatter Delta" and 
"Paddy Delta", showing them as part of a larger deltaic 
complex which he called the "Bullhead-Blairmore Delta". 
However, the sediments of the Bullhead and Fort St. John 
Groups were not shown separately and the paleogeographic 
map is generalized for all of Aptian-Albian time. A second 
map showed the major trends of the "Dunvegan Delta" with 
two major sources, one in the vicinity of Peace River and one 
in the area of Liard River. 

The Cretaceous paleogeography of western and Arctic 
Canada was discussed by Jeletzky (l 97la). He showed the 
inferred maximum extent of the seas in late Early Albian 
(Arctooplites) and Late Albian (Neogastroplites) and Late 
Cenornanian time. He did not describe the major Albian 
deltas and their positions in detail, although he discussed the 
development of the Cenomanian Dunvegan delta. 

The paleogeography of North America was reviewed by 
Jeletzky (197la, p. 4'3) and by Williams and Stelck 0975). 
They showed that the latest Early Albian (Subarctooplites) 
sea extended southward to about latitude 50 °. Further, they 
suggested that the embayments from the Arctic and Gulf of 
Mexico were joined during early Late Albian time, but that in 
Late Albian (Neogastroplites) time, the connection of the 
Gulf of Mexico was closed. 

Barremian-Aptian(?) 

The initial phase of the great boreal transgression, that 
was to spread southward and eventually join with the 
expanding embayment extending northward from the Gulf of 
Mexico, occurred during Barremian-Aptian(?) to Early Albian 
time when the Bullhead Group was deposited (Stott, 197'3 ). 
That phase was limited to a narrow trough which was 
separated by a broad, low positive area from the McMurray 
Trough to the east (Fig. 25). Marine shales associated with 
this first transgression in the Muskwa-Tetsa region and the 
southern limit of the embayment is marked by 
alluvial - deltaic sediments between Peace and Pine River. 
Subsequently, subsidence throughout the interior basin 
resulted in marine conditions extending over a much greater 
area. 

The suggestion that the initial transgression began in 
Barremian-Aptian time is at variance with a recent 
interpretation by Jeletzky (1971 a) who considered that the 
Aptian seas were apparently narrowly restricted and did not 
extend into the western interior region of Canada. 

Albion 

The boreal seaway was well established by Early Albian 
time (Stelck et al., 1956; Stott, 1968a; Jeletzky, 197la). 
Four major transgressive-regressive sequences are 
recognized in the Fort St. John Group and overlying 
Dunvegan Formation. Each sequence begins with a thick 
succession of non-calcareous, concretionary marine shale and 
ends with a gradation upward into epineritic to deltaic and 
alluvial deposits. No major hiatus is known within this 
sequence although minor disconformities may occur at the 
base of each succeeding transgressive shale. Toward the 
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centre of the basin, the marine Fort St. John shale was 
deposited with little or no hiatus. The four regressions are 
reasonably well dated; the first occurred at or near the end 
of the Early Albian Arcthoplites time; the second, during the 
Middle Albian Gastroplites time; the third, near the end of 
the Late Albian Neogastroplites time; and the fourth in late 
Cenomanian time. 

The sediments of the Fort St. John Group represent 
deposits of a shallow epicontinental sea bordered by 
relatively low plains. Subsidence in the order of a few tens 
or few hundreds of feet (metres) resulted in shoreline 
movements of tens to hundreds of miles (kilometres). The 
positions of most of the shorelines are not well documented 
because the western limit of the outcrop belt is formed by 
the thrusted Paleozoic rocks of the Rocky Mountains and the 
western margin of the embayment is not preserved. 
However, general trends are indicated by isopach maps and 
by major regressive sediments. 

In the Peace River region, the Fort St. John strata were 
deposited along an axis of maximum accumulation that trends 
northeasterly. A well developed nonmarine facies in that 
region appears to be controlled by a northeast trending hinge 
line that is more or less parallel to the axis of the ancient 
Peace River Arch. Farther north, shoreline sandstones along 
the western margin of the embayment are recognized near 
Muskwa and Tetsa Rivers. At Liard River, the site of the 
maximum accumulation of Fort St. John sediments, the 
shoreline trends appear to be northerly to northwesterly and 
a major deltaic lobe is centred in the vicinity of Scatter 
River. 

The first transgression, which began in the earliest 
Albian time of Pachygrycia and continued through the later 
early Albian time of Arctooplites spp. and which is recorded 
in the Moose bar, Bucking horse and Garbutt Formations, 
extended southward beyond Athabasca River at least as far 
as Cadomin (Mellon and Wall, 1961; Mellon et al., 196 '3). 
Deposition of these lower Fort St. John shales occurred in 
water which ranged from normal marine salinity to somewhat 
more brackish, as indicated by the microfauna. This facies of 
alternating siltstone, mudstone, and clay shale is similar to 
that of delta-front deposits and apparently formed in fairly 
shallow water. Pyri tic, flaky to fissile, non-concretionary 
shales represent deposition in an environment farther from 
shore. Those black shales with much organic material reflect 
reducing conditions below the surface of deposition. The 
reappearance of sideri tic mudstone marks the beginning of 
the regressive phase. 

The transgressive shale grades vertically and laterally 
southward beyond Peace River into nearshore, deltaic and 
floodplain sediments included in the Gates Formation. As 
subsidence within the basin was exceeded by sedimentation, 
the shoreline prograded basinward; the widespread sandstone 
of the basal Gates was deposited in the Peace River region 
(Fig. 26). In that area, the axis of maximum sedimentation 
and the hinge line controlling the lateral fades change were 
along the northeasterly trending Peace River Arch. In the 
Muskwa-Tetsa region, only a slight indication of the 
regressive phase is found in argillaceous to sandy siltstone. 
Farther north in the vicinity of Liard River, glauconitic 
sandstone of the Scatter Formation is part of another major 
delta whose history parallels that of the Gates. Unlike the 
Gates sequence, which includes alluvial-de! taic sediments, 
only marine sandstone is present in the Scatter and sediments 
of the alluvial - de! taic environment apparently are not 
preserved in that region . 

The several lobes of sandstone, included in the Scatter, 
middle Buckinghorse or Muskwa-Tetsa region, Gates and 
Boulder Creek Commotion Formations of Peace River region 



are suggestive of coalescing fans, spreading eastward to form 
a low-lying deltaic plain along the western margin of the 
embayment. 

The second transgression occurred within the time of 
generalized Gastroplites and it appears to have been more 
restricted than the previous one. The embayment did not 
extend as far southwesterly as the Moosebar sea; its 
southwestern margin lies near Belcourt Creek south of Pine 
River. This transgression was of short duration compared 
with the earlier one and the thickness of shale deposited is 
significantly less. The shale grades vertically and laterally 
into well-sorted marine sandstone included in the basal 
Boulder Creek Formation of the Pine River region. That 
sandstone is strikingly similar to the Cardium sandstone, 
interpreted as part of a barrier bar sequence (Stott, 1967c), 
and it seems likely that the Boulder Creek sandstone formed 
in a similar environment. Overlying beds, including a thick 
conglomerate and carbonaceous unit represent fluvial to 
deltaic conditions. The presence of an old coastal swamp or 
delta-front, related to the Boulder Creek succession in the 
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region between Peace and Pine Rivers, was recognized by 
McLearn and Kindle (1950). Maximum accumulation and the 
facies trends parallel the ancient Peace River Arch. The 
upper sandstone wedge of the Boulder Creek Formation 
disappears at Peace River and northward beyond there the 
sequence is represented by a continuous succession of marine 
shale included in the Buckinghorse Formation, although some 
sandstone appears at Muskwa River (Fig. 27). Farther north 
in the vicinity of Liard River, the upper cycle, formed by the 
middle Scatter shale and upper Scatter sandstone, is part of a 
major deltaic wedge that occurs along a main shoreline that 
appears to have a north to northwesterly component. 

The third major transgression, inundation and regression 
lasted from the Middle Albian time of Gastroplites allani to 
almost the end of Neogastroplites time. In the District of 
Mackenzie, the invasion is recorded in the upper 
Buckinghorse (Stott, I 960b), in the Liard region in the Lepine 
Formation; and in the Sikanni Chief region in the middle 
Buckinghorse, and in the Peace River region, in the Hasler 
Formation. These sediments consist predominantly of rubbly 
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FIGURE 25. Paleogeographic map of Bullhead Group (Late Neocomian-Early Albian). 
Modified after Rudkin, 1964. 
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to blocky, silty mudstone with si deriti c concretions. The 
base of these transgressive deposits, perhaps slightly older at 
Scatter River than at Peace River becomes markedly 
diachronous farther south, lying within the Neogastroplites 
Zone at Smoky River, only slightly below the "Fish Scale" 
marker or Lower Cretaceous-Upper Cretaceous boundary at 
North Saskatchewan River and being as young as Turonian in 
the Crowsnest Pass area of southwestern Alberta. 
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A inundative facies of fissile, non-concretionary shale 
occurs about 300 feet (91.~ m) above the base of the Lepine 
Formation at Scatter River and in the Muskwa-Tetsa region 
but this deeper water facies does not appear to occur in the 
Peace River region. An extremely thick succession of 
sideritic mudstone, marking the initiation of regression, 
developed in the Scatter-Liard region. Its thickness is almost 
double that found a t Peace River, indicating a major 
depocentre in the north. 
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FIGURE 27. Paleogeographic map of Boulder Creek-Tussock 
sandstones (Middle Albian) . 



The regressive, sideritic facies grades upward into 
epinent1c Goodrich and Sikanni sandstones (Fig. 28). These 
sandstones represent nearshore to delta-front deposits 
formed during Late Albian (Neogastroplites) time. The 
northwesterly trend of these coastal sandstones contrasts 
markedly with the northeasterly trend of the earlier 
nearshore sediments in the vicinity of Peace River. This 
change in basin margin configuration reflects a change in the 
tectonic pattern. The general parallelism of the deposits 
with present structural trends of the Rocky Mountains 
suggests that movements related to the later Laramide 
Orogeny were already affecting the region. The sandstones 
grade rapidly eastward into shale, and only a silty facies 
extends much beyond the Alaska Highway between Dawson 
Creek and Fort Nelson . As a result, the beds between the 
Boulder Creek and Dunvegan Formations in the Peace River 
region merge into a continuous shale sequence included in the 
Shaftesbury Formation (Fig. 8; McLearn and Henderson, 
1944). 

It was during this time that the boreal embayment 
spread southward and became linked with the embayment 
extending from the Gulf of Mexico (Reeside, 1957, 
p. 516-518; Stelck et al., 1956; Stelck, 1958; Jeletzky, 
I 971a). 

The last transgression of Early Cretaceous time is 
recorded in Cruiser and Sully shale which grade transitionally 
upward into Cenomanian (earliest Late Cretaceous) alluvial 
and deltaic cong!omeratic sandstone of the Dunvegan 
Formation (Fig. 29). The rusty-weathering sideritic shales 
and siltstone of the Cruiser, Shaftesbury, and Sully 
Formations were deposited under nearshore mildly oxidizing 
marine conditions in a shallow epicontinental sea. The 
uniform thin bedding and repeated alternations of silt and 
shale are typical of the environment from wavebase 
downward. 

In the type region of the Sully Formation, at Scatter 
River and also at Sikanni Chief River, the middle part of the 
succession consists of pyritic, fissile, soft shale. These 
indicate an open marine, reducing environment in which the 
alkalinity of normal sea water was maintained. These 
sediments were deposited in the deeper part of the basin, 
below the zone of wave action. 

As the basin filled and the depositional surface again 
lay within a slightly oxidizing environment, conditions 
favouring the precipitation of siderite once again developed . 
As the shoreline associated with the development of the 
Dunvegan deltaic plain prograded basinward, silt and sand 
became more abundant within the mudstone and thin beds of 
siltstone and sandstone developed, forming a gradational 
sequence with the succeeding massive sandstone of the 
Dunvegan Formation. The deltaic and f!uvial environments 
finally advanced well into the middle of the basin bringing to 
an end the deposition of marine sediments in the present 
Foothills region of northeastern British Columbia. 

Cenomanian 

The coarse elastic sediments of the Dunvegan 
Formation in the Foothills and Plains indicate tectonism 
along the Omineca Geanticline before the time of the late 
Cenomanian Dtmveganoceras Zone. Cycles comprising 
massive conglomerate, coarse grained sandstone, 
carbonaceous mudstone, and coal are indicative of major 
alluvial-deltaic conditions that covered the region north of 
Sikanni Chief River. In most of the northern region, the 

upper surface of the Dunvegan lies immediately below 
Pleistocene glacial deposits and some of the uppermost beds 
probably have been removed by erosion. In the Peace River 
Plains and farther south in the Smoky River region, the 
formation contains mainly marine sandstone and shales of the 
prodeltaic facies. Apparently, the Dunvegan beds of 
northeastern British Columbia lie at the northwestern margin 
of a marine embayment centred in the western interior. 
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FIGURE 28. Paleogeographic map of Goodrich-Sikanni 
Formations (Late Albian). 
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The major alluvial-deltaic Dunvegan succession of 
northeastern British Columbia extends eastward into Alberta 
(Fig. 29). The relationship of marine beds (Trevor Formation) 
to the north of the Liard region with the marine Cenomanian 
succession in the Foothills south of Peace River is not fully 
understood. If a marine connection did exist, it must have 
been along some eastern seaway lying in the region of the 
presently exposed Precambrian Shield. The Dunvegan is 
present in the upper slopes of the Caribou Mountains and 
along the northern margin of the Birch Mountains,.near the 
eastern limit of Cretaceous exposures bordering the 
Precambrian Shield (Green et al., 1970). According to the 
descriptive notes that accompany the map: 

.• • Exposures are generally poor and 
discontinuous, consisting mainly of friable, pale 
grey, fine-grained, feldspathic sandstone with 
scattered hard calcareous beds, laminated 
carbonaceous siltstone and dark grey silty shale. 
Although fossil remains are scarce, the beds 
appear to be of deltaic origin. The unit thins 
from 500 feet in the southwest to less than 
200 feet in the Caribou and Birch Mountains, 
grading laterally into marine shale of the 
La Biche Formation in the southeast part of the 
map-area • .. 

Jeletzky (197lb, p.48) showed a rather narrow marine 
connection through northern Alberta. However, the 
occurrence of deltaic Dunvegan sediments in that region 
suggests that such a connection must have been still farther 
east. The Dunvegan delta was built into a broad embayment, 
centred to the south (Williams and Burk, 1964), which was 
dominated by the influence of the major invasion from the 
Gulf of Mexico. 

Summary 

The Fort St. John Group records four major regressions 
that are related to tectonic movement, mainly along the 
Omineca Geanticline. The main pulses of deformation 
coincide with the major regressive deposits. The first 
occurred in Early to Middle Albian (Arcthoplites) time, and 
was followed by a second in Middle Albian (Gastroplites) 
time. The third pulse is recorded in Late Albian 
(Neogastroplites) and the final one, which terminated the 
Fort St. John episode, occurred in the Late Cretaceous 
Cenomanian stage. 

ECONOMIC GEOLOGY 

Coal geology 

The coal deposits of northeastern British Columbia, 
occurring mainly within the Gething Formation of the 
Bullhead Group and the Gates Formation of Fort St. John 
Group, were outlined in previous reports (Stott, l 968a, 1973, 
1974). In the region between Smoky and Wapiti Rivers, the 
major deposits occur within the Gates Formation. No 
significant coal seams are known in Fort St. John Group north 
of Peace River. Although coal is present in the Dunvegan 
Formation throughout the region, the potential for major coal 
deposits does not appear to be great. 
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Fort St. John Group 

Coal resources of northeastern British Columbia 
(including both Gething and Gates Formations) were reported 
by B.A. Latour 1 (pers. comm., July, 1979) in the following 
categories: 

Measured 
Indicated 
Inferred 

Megatons 

996 
462 

7719 

Short Tons (millions) 

1098 
510 

8509 

The total inferred resource of 7719 megatons is the same as 
that reported in a recent review of coal resources in 
northeastern British Columbia by a Resource Sub-Committee 
on Northeast Development, Ministry of Mines and Petroleum 
Resources, British Columbia. In its report, entitled the 
Northeast Coal Study (1977), the Sub-Committee indicated 
that the Gates Formation alone contains an estimated 
5350 megatons of metallurgical coal. The coal has superior 
coking quality, is low in ash and sulphur content, and has high 
fluidity. 

The Northeast Coal Study briefly summarizes the 
geology, exploration activity, reserves and resources, and 
mineability of coal deposits of various parts of the region. 
From south to north, the coal deposits of the Gates 
Formation are outlined for the areas of Saxon Creek, 
Monkman-Belcourt, Belcourt, Quintette, and Mount Spieker, 
with thick coal seams reported from many parts of the 
region. At Saxon Creek, five seams have a total thickness of 
59 feet (18 m). In the vicinity of Mount Belcourt, the Gates 
contains three seams over 5 feet (I. 5 m), and totalling 
46 feet (14 m) of coal, whereas north of Wapiti River, there 
are six seams over 5 feet (1.5 m), having a total of 59 feet 
(18 m) of coal. Between Ptarmigan Mountain and Little 
Prairie Creek east of Mount Belcourt, the Gates is reported 
to contain 151 feet (46 m) of coal in eleven seams with one 
seam having a thickness of 33 feet (10 m). In the 
Quintette-Babcock area, six seams are of mineable thickness, 
with three seams being in excess of 10 feet (3 m) thick. 
Aggregate thickness is in the order of 39 to 59 feet 
( 12-18 m). A recent press statement suggests that the 
Quintette property, covering 100 000 acres (40 000 hectares) 
has "an estimated 2.8 billion tons (2.5 billion tonnes) of 
potentially mineable metallurgical coal in places". At Mount 
Spieker south of Bullhead Mountain, four distinct seams, 
having individual thicknesses of as much as 16 feet (5.1 m), 
have an aggregate thickness of 39 feet (12 m). 

To date, exploration for coal within the Fort St. John 
Group has centred on the Gates Formation. Four main zones 
that appear relatively extensive were recognized in the 
region between Kakwa River and Bullmoose Mountain (Stott, 
1974). Although more recent data has been provided by the 
British Columbia Ministry, regional correlations are still not 
well documented, and detailed correlations of coal seams 
regionally have not been published. 

The lower zone includes the coal that occurs above the 
basal fine-grained sandstone of the Gates between Smoky 
River and Mount Belcourt (Fig. 30). This zone occupies the 
interval that lies between 300 and 400 feet (91-122 m) above 
the base of the Moosebar Formation. It includes No. 3 and 
No. 4 seams at Grande Cache which have maximum 
thicknesses in the order of 13 and 36 feet (3.9-10.9 m) 
respectively. Major seams are recognizable in the Kakwa 
River region, in the vicinity of Horn Ridge, at Saxon Ridge 
and at Mount Belcourt. The main sandstone underlying this 

1 Recent exploration indicates substantial coal deposits in the 
Boulder Creek Formation near Hasler Creek. 

zone apparently disappears beyond Wapiti River, grading 
laterally into Moosebar shale. The coal sequence apparently 
grades into a sandstone which in turn forms the base of the 
Gates Member from Monkman Pass to Wolverine River. 

The second coal zone, occupying the interval between 
500 to 600 feet (152-183 m) above the base of the Moosebar 
shale, is extensively developed between Kinuseo Creek and 
Quintette Mountain, including the areas of Five Cabins and 
Babcock Creeks (Fig. 30). The number of seams within this 
zone varies considerably, with as many as eight or more coals 
within an interval of 75 feet (22.8 m). The occurrence of 
these coals bears a great similarity to the lower zone, 
because they lie above a thick unit of fine grained sandstone 
that is considered to mark the base of the Gates Member. 
However, the sandstone of the Quintette-Babcock region 
appears to be stratigraphically higher than the basal 
sandstone of the Smoky-Kakwa region. The coals of the 
second zone appear to grade laterally northward into 
sandstone and conglomerate in the Wolverine region. 

A third zone of coal occurs in the interval between 
800 and 1000 feet (244-305 m) above the base of the 
Moosebar, and is best developed in the Quintette-Babcock 
area (Fig. 30). Thicknesses of the main seam are in the order 
of 10 feet (3.0 m) or less. The zone appears to extend as far 
or farther north than the second zone and may correlate with 
a zone in a somewhat similar stratigraphic position in the 
Wolverine area north of Murray River. The zone disappears 
northward at Bullmoose Mountain, being replaced there by 
thick sandstone and conglomerate. To the south in the 
Kakwa River region, a major seam occurs at about the same 
stratigraphic postion. 

A fourth zone of coal occurs near the top of the Gates 
in the vicinity of Babcock Creek and Quintette Mountain and 
also at Bullmoose Mountain (Fig. 30). Rapid facies changes 
occur in the Gates on Bullhead Mountain with mudstone and 
carbonaceous sediments occurring at some localities and 
more massive sandstone and conglomerate becoming 
dominant at others. 

Although the upper part of the Boulder Creek Member 
contains a relatively thick carbonaceous unit and some coal, 
no major seams were noted nor have any been reported 1 • 

The similar relationships of the main coal zones from 
one region to another are a striking feature of the deposits. 
Each zone overlies a sandy sequence, but it is evident that 
different sandstone units are involved from one local area to 
another (Fig. 30). The relationships suggest that 
environments favourable for the development of coal existed 
on the lower deltaic plain landward of marine sandstone, and 
that as a result of progradation, coal swamps advanced 
basinward, covering the older marine sediments. Possibly 
pods of coal, relatively thick and perhaps of considerable 
extent, developed on the upper deltaic plain and that type of 
accumulation would be represented most likely in the upper 
Gates in the more southerly region. 

The northern limit of major coal deposition within the 
Gates Member is closely related to the Peace River Arch. 
That structure acted as a hinge line, where shoreline 
sandstone developed along the southern or southwestern 
margin of the boreal embayment. The alluvial-deltaic 
environments in which coal formed lay landward to the south 
and southwest. 

D1D1vegan Formation 

Thick coal seams have not been recognized in the 
Dunvegan Formation. To the south in the Smoky River 
region, the formation comprises mainly marine sandstone and 
shale of the prodeltaic and delta-front facies in which coal 
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FIGURE 30. Schematic diagram showing coal seam distribution between Cadomin and Peace River. 

does not commonly occur. The region between Murray and 
Pine Rivers presumably contains sediments of the lower 
deltaic plain which is most favourable for coal development. 
From Prophet River northward, most of the Dunvegan 
sediments were deposited in the upper deltaic or alluvial 
plain environment where conditions probably did not favour 
the development of thick coal deposits. A thin coal seam 
occurs above the basal sandstone in the Scatter-Liard region. 

Petroleum and natural gas 

Cretaceous rocks of British Columbia are currently of 
great interest although in the past they contained a minor 
portion of the proven oil and gas reserves of the province. 
Cretaceous sediments of the Fort St. John Group, with only 
minimal recoverable crude oil, until recently were considered 
to contain only a very small percentage of the known 
marketable gas. 
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The Fort St. John Group, comprising a thick succession 
of marine and deltaic elastic sediments, would normally be 
considered favourable for both source and reservoir rocks. 
Many of the sand bodies are enclosed by shales, thereby 
forming stratigraphic traps. In addition, the succession is 
deformed along the Foothills where structural traps might 
exist. However, despite these favourable factors, no major 
accumulation of petroleum or natural gas had been 
discovered by drilling prior to 1975. Many wells have been 
drilled in the Plains region of northeastern British Columbia 
and adjacent Alberta, penetrating the Cretaceous succession 
before obtaining production from Triassic, Mississippian, and 
Devonian strata. 

Reservoirs have been known for many years in 
sandstones at several different stratigraphic positions within 
the Fort St. John Group. Three older fields in Alberta and 
14 fields in British Columbia obtain production of natural gas 
from the Bluesky Formation, a sandstone unit at the base of 



the Fort St. John Group in the Peace River Plains. In past 
years, production was obtained from the Notikewin (Gates) 
sandstone at the Gordondale field in Alberta, and from the 
Peace River Formation (Boulder Creek equivalent) at two 
fields - Sunrise and Dawson Creek in British Columbia, and 
five fields in Alberta, Pouce Coupe, Pouce Coupe South, 
Braeburn, Gordondale, and Heart River. 

Recent discoveries of natural gas in the Alberta 
Syncline of Alberta and British Columbia suggest that 
significant gas accumulations may exist in that region. 
According to published reports (Masters, 1979), tests have 
flowed gas from the Dunvegan, Paddy, Cadotte, and Falher 
sands as well as other Cretaceous and Triassic Formations. 
The main Cretaceous reservoir in the Elmworth-Wapiti area 
of northwestern Alberta is the Falher Member of the Spirit 
River Formation, equivalent to much of the Gates Formation 
of the Foothills. Conglomerates and underlying sandstones 
are the prime target within the Falher. 

The Falher sandstones until recently, have been 
considered to be of relatively poor reservoir quality, similar 
to other Cretaceous sandstones with porosities in the order of 
ten per cent and permeabilities in the order of 
0.5 millidarcies. Much of the current production at Elmworth 
is from conglomerates having good reservoir quality. Fair to 
good porosity and permeability is present in the conglomerate 
beds, with permeabililities that range from 50 millidarcies to 
several darcies (Masters, 1979, p. 161). 

One company, Canadian Hunter, drilled 36 wells in 
northwestern Alberta in 1976 and 1977, of which 30 were 
successfully completed. Flow rates range up to 15 cf/d, and 
averaged 4 mm cf per day (Master, 1979, p. 178). Since then, 
many more successful gas wells have been drilled in Alberta 
and more recently in British Columbia. 

Much of the gas is apparently stratigraphically trapped 
by decreased porosity, with the trap occurring at a gas-water 
interface and with water occurring up-dip. The sandstones in 
the deeper part of the basin are less porous and permeable 
than those on the Alberta Shelf to the east, owing to 
increased cementation, greater amount of clay matrix and 
compaction. Other traps may be pinch-outs of major 
sandstone or conglomerate units. The older fields in the 
Pouce Coupe area, to the north of Elmworth-Wapiti are 
located on anticlines. 

The potential natural gas resources of the region have 
been estimated by Masters (1979) to be very large, but 
whether these indicated gas accumulations in northwestern 
Alberta and northeastern British Columbia can be produced 
economically remains to be demonstrated. Unlike the gas at 
Elmworth, much of which is recoverable using conventional 
techniques, most of the gas in the region apparently is 
trapped in sandstone having very low porosity and 
permeability. Production from such sandstone requires costly 
recovery methods such as hydraulic fracturing. 

All of the producing fields are located in the vicinity of 
the Peace River Arch where the Gates and Boulder Creek and 
equivalent Notikewin and Cadotte sandstones are well 
developed. Although these well sorted sandstones are widely 
distributed, siliceous cementation has reduced their porosity 
and permeability. Porosity decreases in a westward direction 
and appears to be a major factor in controlling development 
of suitable reservoirs. The northernmost limit of potential 
production from these sandstones occurs along a 
northeasterly trend between Peace and Sikanni Chief Rivers 
where the sandstones grade laterally into shale (Figs. 10, 11). 

The Goodrich and Sikanni sandstones are siltier and 
finer grained than the producing sandstone and have very low 
porosity and permeability. These sandstones do not extend 
far eastward, grading laterally into shales (Figs. 8, 14, 15). 
Further, these rocks, in general, are exposed at the surface 

for great distances, thereby allowing any accumulations of oil 
or natural gas to have escaped. Although these rocks are 
widely distributed and do have some potential, they are 
unlikely to be productive. 

The Scatter sandstone has considerable potential as a 
reservoir rock but it has been breached throughout much of 
the more favourable area. The sandstone is- best developed 
from Garbutt Creek northward to Fantasque Lake and west 
of the Bovie Lake Fault. In the immediate vicinity of the 
fault, the Scatter succession is extremely silty and porosity is 
low. 

The shales of the Fort St. John Group must be 
considered as potential source rocks for petroleum and 
natural gas. Indeed, they may have contributed to the 
tremendous accumulation of hydrocarbons now present in the 
Athabasca oil sands and heavy oils of eastern Alberta. 

The diagenetic studies of clays by Foscolos (Foscolos 
and Stott, 1975) and other studies of extractive hydrocarbons 
and of vitrinite reflectance (Foscolos et al., 1976) all point to 
a diagenetic stage of some of the Fort St. John shales in 
which hydrocarbons could be generated. 

The diagenesis of the Fort St. John shales was outlined 
by Foscolos and Stott (197 5, p. 22-24) and Foscolos and 
Kodama (1974). The stage of diagenesis was determined from 
the crystallinity index, sharpness ratio, per cent 2M illite 
polymorphs, per cent illite in the illite - 2:1 expandable 
random mixed layers, presence or absence of discrete 
expandable silicates and regular inter-stratified layer 
silicates with diagenetic stages. Three stages of diagenesis 
were recognized - early, middle and late. Based on this 
scheme, the lowermost shales of the Buckinghorse Formation 
at Tetsa River are classified as being in the late stages of 
diagenesis. The remainder of the Buckinghorse in the 
Muskwa Tetsa region is assigned to the intermediate middle 
stage of diagenesis. The same stage of diagenesis was found 
in shales of the Moosebar, Commotion, Hasler and Cruiser 
Formations of the Peace River region. The shales of the 
Lepine, Sikanni and Sully Formations of the Liard region are 
allocated to the early middle stage of diagenesis. 

The diageneses of the shales have a direct bearing on 
the generation and migration of hydrocarbons. Studies by 
Tissot et al. (1971) and Tissot et al. (1974) have shown that 
when a sediment is heated to 60°C, its organic components 
form petroleum products at the expense of hydrogen. During 
early stages of diagenesis, hydrocarbons may be generated; as 
the process of transformation continues, and under suitable 
conditions of temperature and pressure, primary oil migration 
may occur (Colombo, 1967; Andreev et al., 1968; 
Kartsev et al., 1971; and Yerofeyev, 1972; Deroo et al., 1977; 
Foscolos and Powell, in press). 

In current studies, Foscolos, Powell and Gunther (1976) 
indicate that the Sully-Lepine sequence lies within the early 
stages of mesodiagenesis. They consider that "hydrocarbon 
generation commences in early mesodiagenesis by thermal 
cracking of hydrocarbons from kerogen and resins". Their 
study suggests that the peak of hydrocarbon generation has 
not been reached in the Sully-Lepine sediments. In contrast, 
the Buckinghorse Formation in the region of Tetsa-Muskwa 
region lies within the late mesodiagenesis to telodiagenesis 
zones where cracking of the liquid hydrocarbons formed 
during early mesodiagenesis occurs. In the study of clay 
minerals (Foscolos and Stott, 197 5), the shales of the Fort 
St. John Group at Peace River, the Buckinghorse Formation 
in the Tetsa-Muskwa region, and the Garbutt shales are 
considered to fall within the more advanced stages of 
diagenesis, indicating hydrocarbons could have been 
generated. The Fort St. John shales, having undergone 
various stages of diagenesis, and being organic rich, were a 
likely source of major volumes of hydrocarbons. 
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Section .58-9. Shaf tesbury and Dunvegan formations: on ridge east of Deadhorse 
Meadows, between Kakwa and Torrens rivers, Alberta, 54 °09 'N, 
I 19°52'W. Measured in feet and converted to metres. 

Unit 

44 

41 

42 

41 

40 

19 

18 

17 

16 

ll 

14 

11 

lithology 

Immediately over l ying beds not exposed. 
Next outcrop downstream is Kaskapau shale. 

DUNVEGAN FORMATION 

Sandstone, with conglomerate lenses 

Covered 

Sandstone 

Covered 

Sandstone, fine gra ined, argillaceous; 
thick bedded 

Mudstone and siltstone 

Covered (approximately) 

Sandstone, fine to. medium gra ined, grey, 
laminated; massive at base but thin bedded 
at top 

Mudstone, silty, olive-brown, carbonaceous; 
ve ry silty at top 

Sands tone, fine grained, lam inated, silty, 
argillaceous, grey, brown weathering; 
medium bedded 

Mudstone to siltstone, carbonaceous, blocky 

Sil ts tone, sandy, argi ll aceous, carbonaceous; 
beds 6 inches to I foot 0 52 mm-305 m)j 
some mudstone 

12 Covered 

31 Sandstone, medium gra ined, brownish grey, 
brown weathering, laminated; thick bedded 

30 Mudstone, silty, grey, brown weathering 

29 Sandstone, medium grai ned, grey to brownj 
thick bedded; brown weathering; becomes 
finer-grained and platy towards top 

28 Mudstone , si lty, grey, brown weathering 

27 Sandstone, medium grained, grey to brownj 
thick bedded; brown weathering; becomes 
finer-grained and platy towards top 

26 Sandstone, coarse grained, grey thick bedded 

2l 

24 

21 

22 

21 

20 

19 

Sandstone, fi ne gra ined, grey to green ish grey, 
laminated; massive; becomes coarser 
grained at base 

Mudstone, silty, carbonaceous; some siltstone 

Sandstone, fine grained, brownish grey, 
lam inated; crossbedded; carbonaceous 

Mudstone, olive-brown to grey, rubbly to 
blocky; carbonaceous fragments 

Sandstone, fine grained, brownish grey 
lam inated, brown weathering; masssive 

Mudstone, very silty, olive-brown, rubbly to 
blocky; some siltstone 

Sandstone, fine grained, grey, carbonaceous , 
laminated; massive 

18 Mudstone, olive-brown, rubbly 

17 Sandstone, silty, brownish gre y; thick bedded; 
very argill aceous at base, upper 3 feet 
(0.9 m) very silty 

16 Covered 

15 Sandstone, f ine grained, laminated brown; thin 
bedded 

14 Covered 

11 Sandstone, medium gra ined, laminated , grey to 
brownish grey, brown-weathering; 
crossbedded, thick bedded; carbonaceous 

J 2 Covered 

l 1 Sandstone, fine grained, laminated, brown, 
brown weathering; carbonaceous 

I 0 Covered 

Sandstone to siltstone, argillaceous, light 
brown, lami nated; thick bedded 

Covered 

Thickness 
feet (m) 

21 

ll 

45 

II 

7l 

JO 

4) 

19 

12 

JO 

28 

ll 

II 

46 

(7 .O) 

(2.4) 

(4.6) 

(I 1.7) 

(J. l) 

(2. I) 

(22 .8) 

(2.1) 

(0.9) 

(2.4) 

(J.O) 

(2 . J) 

(I 1.7) 

(J .2) 

( I .l) 

(0. 3) 

(2.7) 

(l.8) 

( I .8) 

(I .8) 

(I .8) 

(0.6) 

(2.4) 

(0.9) 

(J.6) 

(2. J) 

(2.7) 

(J.O) 

(8.l) 

(0.9) 

(4.6) 

(2.1) 

(2 .4) 

(l.l) 

(J.l) 

(0.9) 

( 14.0) 

APPENDIX 

Lithological Sections 

Height 
Above Base 

feet (m) 

)44 

)21 

lll 

498 

451 

442 

41) 

160 

lll 

llO 

142 

112 

12) 

280 

276 

271 

270 

261 

242 

216 

210 

224 

222 

214 

211 

199 

192 

183 

171 

145 

142 

127 

120 

112 

IOI 

96 

91 

( 16) . 8) 

( 1)8. 8) 

( Jl6 .4) 

(JjJ .8) 

(J 18 . J) 

(I 14 .7) 

(112.6) 

( 109.7) 

( 107 .6) 

( 106. 7) 

( 104 .2) 

( 101.2) 

(99.0) 

(8l. l) 

(84. I) 

(82 .6) 

(82. 3) 

(79.l) 

(71.7) 

(71 .~) 

(70. J) 

(68. 3) 

(67 .7) 

(6l.2) 

(64. l) 

(60.6) 

(58.l) 

(ll.8) 

(l2 . 7) 

(44 .2) 

(41. l) 

(18.8) 

(16 •. 6) 

(14. J) 

(JO. 7) 

(29. l) 

(28 . l) 

Unit 

19 

18 

37 

16 

15 

14 

Lithology 

Sandstone, fine gra ined, laminated, grey, 
brown weatheringj crossbedded, flaggy; 
trace of car bonaceous fragments 

Sandstone and shale, thinly interbedded; 
crossbedded, platy, grades into sandstone 
downslope 

Sandstone, fine grained, laminated, platy t o 
flaggy, greenish- brown weathering; crossbedded 

Sandstone and shale interbedded; 2 to 8 inches 
(51-2.l mm) 

Sandstone, fine grained, laminated, brownish 
grey, brown-weathering; crossbedded; 
massive appearance 

Shale, silty, and sandstone, thinly interbedded 

Sandstone, fine grained, grey, platy to flaggy, 
brown-weathering 

SHAFTESBURY FORMATION 

Shale, dark grey, rusty weathering, platy; some 
sandstone 

Sandstone, 4 to 6 inches (102-152 mm) beds, 
and shale (25%) 

Sandstone and shale, interbedded 

Covered. Some shale 

Shale, rubbly; large reddish brown concretions 

Siltstone and shale interbedded, dark grey; rust 
to brown weathering; platy 

B Covered 

32 Shale, platy, as above 

31 Shale, rubbly to flaky, dark grey, 
rust-weathering; some thin si l tstone 

30 Shale, plat y, dark grey, rust to brown 
weathering; si lti er at top 

29 Covered 

28 Silts tone and shale, dark grey, brown 
weathering 

27 Shale, flaky, dark grey 

26 Shale, flaky to plat y; siltier in upper part; 

2l 

24 

23 

22 

21 

20 

19 

mostly talus-covered 

Covered 

Shale, fissile to flaky, dark grey to black, rust y 
weathering; few silt stone layers. (Small 
shear at base.) 

Shale and siltstone, platy, dark grey, rust to 
brown weathering; fish scales 

Shale, much as above 

Shale, rubbly, dark grey to black, rust to brown 
weathering; 3 inches (76 mm) of sit ts tone at 
top; fish scales 

Shale, platy, dark grey; few beds of siltstone in 
upper 5 feet (1.5 m) 

Shale, rubbly, dar k gre y; few concretions; fish 
scales 

18 Shale, silty, platy, dark gre y; reddish brown 
sideritic concretions; fish scales 

17 Shale, rubbly to blocky, dark grey; sideritic 
concretions 

16 Shale, silty, platy, dark grey, rusty weathering; 
platy si ltstone increases towards top; few 
fish scales 

15 Shale, dark grey, rusty, si lty; few sideri ti c 
concre tions 

14 Shale, silty, dark grey. (Small shear at top.) 

I 3 Shale, flaky to rubbly, dark grey; siltier towards 
top; sideritic concretions; fish scales 

12 Mudstone, blocky, dark grey, rust y weathering; 
silti er at top; some concretions; fish scales 

11 Shale, rubbly, dark grey, rusty weathering; 
4-inch sandy mudstone at top; rows of 
reddish-brown weathering sideritic 
concretions 

I 0 Shale, flaky to rubbly, dark grey, 
rust-weathering; 2 inches (51 mm) of gritty 
si ltstone at top 

Thickness 
feet (m) 

ll 

14 

JO 

JOO 

JO 

l4 

50 

JO 

6) 

17 

20 

2 1 

48 

28 

15 

46 

19 

2l 

41 

40 

JO 

20 

22 

20 

21 

11 

52 

25 

19 

(I .8) 

(J.l) 

(0.9) 

(4.6) 

(1.2) 

(I .8) 

(2.4) 

(4.2) 

(4.6) 

(J.O) 

(J0.4) 

(J.O) 

(16.4) 

(Jl.2) 

(J.0) 

(19. l) 

( 11. l) 

(6. J) 

(6.4) 

( 14 .6) 

(8.5) 

(4.6) 

( 14.0) 

(5.8) 

(7 .6) 

(Jl.J) 

( 12.2) 

(J.O) 

(6. J) 

(6.7) 

(6.1) 

(7 . O) 

(J.9) 

(Jl.8) 

(7 .6) 

(l.8) 

( 1.8) 

Hei ght 
Above Base 

feet (m) 

47 

41 

16 

)) 

18 

14 

982 

968 

961 

9)3 

8l3 

841 

791 

74 3 

711 

668 

611 

611 

l90 

l42 

ll4 

499 

4)1 

414 

409 

166 

126 

116 

296 

274 

2l4 

211 

218 

166 

141 

122 

(14.l) 

(12.l) 

(I 1.0) 

(10.0) 

(l,j) 

(4. l) 

(2.4) 

(299. l) 

(29l .O) 

(291.l) 

(290.l) 

(260.0) 

(256.9) 

(241.7) 

(226 . l) 

(221.4) 

(201.6) 

( 192. l) 

( 186.2) 

( 182 .6) 

(16l.2) 

(Jl6. 7) 

( ll2. I) 

( I 18.0) 

(I 12 . l) 

(124 .7) 

( 111.6) 

(99. l) 

(96. l) 

(90 . 2) 

(81.5) 

(77 .4) 

(70.4) 

(66 .4) 

(l0 . 6) 

(41 . 0) 

(17. I) 



Unit Lithology 

Shale to mudstone; blocky at basei becoming 
silt ier t owards top; few pebbles in upper 
beds 

Siltstone, argi ll aceous, laminated, and shale 
silty; few l /4- inch (6 . 3 mm) pebbles and 
coarse sand in sil ts tone 

Shale, rubbly, dark grey, rust weathering; 
becoming siltier at top; rare sideritic 
concreti ons 

Shale, silty; minor si l tstone beds, 
rusty-weathering 

Shale, silty, dark grey , rusty weathering; platy 
siltstone 

Shale, dark grey, rusty weathering 

Covered 

Shale, dark grey, rus ty weathering , rubbly 

Covered. Contact not visible 

BLAIRMORE GROUP 

Conglomerate, pebbles up to I inch (25.4 mm) 

Covered (approximat ely) 

Sandstone, coarse-grai ned, grey; thick bedded 
to massive; becomes finer grained towards 
top 

Thickness 
feet (m) 

17 

18 

JO 

30 

22 

II 

50 

(5. 1) 

(I .2) 

(5.4) 

0.0) 

( 1.5) 

(9. I) 

(6.7) 

(J .2) 

( J .8) 

(3. 3) 

( 15.2) 

(2.4) 

Sec tion61-J . Sikanni Formation, on ridge north of junction of Halfway and 
Graham Rivers , Halfway River map-area , British Columbia, 
56"32'N, 122" l 9 'W. Measured in feet and converted to metres . 

Top of ridge, end of exposure. 

Sikanni Formation 

Sandstone, fi ne grained, grey, laminatedj thin 
bedded to platyj interbedded with shale , 
si lt y, and siltstone, carbonaceous , dar k grey 
to brownish grey; weathers brown; grades 
into underlying unit 

Muds tone, very silty, dark grey; blocky; rusty 
weathering; few concretions; very sandy in 
upper part 

Sandstone, laminated; much as above; massive; 
weathers flaggy towards base; grades into 
shale and silts tone 

Buckinghorse Formation 

Shale , and siltstone, dark grey 

30 (9. 1) 

69 (21.0) 

63 ( 19 . 2) 

Sec tion 6 1-8. Sikanni Format ion, north side of Sikanni Chief River, type locali t y 
near Alaska Highway, Trutch map-area, British Columbia, 57°14 'N, 
122°42'W. Measured in feet and converted to metres. 

24 

22 

21 

20 

19 

18 

17 

16 

15 

96 

Top of ridge. 

Sikanni Formation 

4t h Sandstone 

Sandstone, fine grai ned , grey, laminated, 
crosslaminated; t hick bedded; crossbedded; 
grey to li gh t brown weathering 

Sandstone, fine grained, laminated, grey; 
interbedded silts tone and shale; beds 
3 to 4 inches (76- 102 mm) 

Sandstone, as below; thick bedded 

Sands tone, fi ne grained , laminated, 
crosslaminated, grey; some crossbedding; 
shaly layers 

3rd Shale 

Sandstone, silty, lamina ted ; interbedded with 
siltstone and shale 

Shale, rubbly, dark grey; rust y weathering; few 
reddish brown weathering concretions 

Shale, r ubbly, dark grey; rusty weather ing; 
becom ing s ilti er and blocky towards top 

Sandstone and shale interbedded 

Partly cove red. Shale 

3rd Sandstone 

Sandstone, silty, a rgi llaceous , laminated, grey; 
shale, 40%; beds 3 inches to I foot 
(76-305 mm) 

15 

II 

30 

14 

(4 .6) 

( 1.8) 

(0.9) 

(2.4) 

(1.5) 

0 . 3) 

(9. 1) 

( I .8) 

( I .5) 

(4. 3 ) 

Height 
Above Base 

feet (m) 

116 

99 

95 

77 

67 

62 

JO 

69 

58 

162 

132 

63 

382 .5 

367 .5 

361 .5 

358.5 

350.5 

345 .5 

334 .5 

304 .5 

298.5 

293.5 

05.3) 

00.2) 

(28.9) 

(23.5) 

(20.4) 

( 18.9) 

(9.7) 

0.0) 

( I .8) 

20.9 

17 .6 

2 .4 

(49.4) 

(40.2) 

(J9.2) 

( 11 6.6 ) 

( 112 .0 ) 

( 11 0.2) 

( J09.2) 

( 106 . 8 ) 

( J05. 3) 

( JOI . 9) 

(92.8) 

(9J .0) 

(89.4) 

Unit 

J4 

13 

12 

II 

JO 

Litho logy 

Shale , r ubbly, dark grey; siltier towards top 
with laminated siltstone 

2.Rd Sandstone 

Sandstone, fine grained, laminated , grey to 
light brown; massive; light brown 
weathering 

Sandstone, as above, t hick bedded to massive 

Shale, silty, dark grey; pla t y 

Sandstone, f ine grained, laminated, grey; thi ck 
bedded; light brown to grey weat hering 

Sandstone, fine gra ined , laminated, si lty; 
interbedded shale 

Shale, dark grey, rubbly; grading upward into 
blocky shale and in t erbedded si ltstone and 
shale 

Shale, dark grey, rubbly; becomi ng siltier and 
bloc ky at top; some reddish brown 
weathering sideriti c concretions 

I st Sandstone 

Sandstone, concre t ionary; lenses and layers of 
coarse grained sands tone, greenish grey, 
conta ini ng disseminated pebbles, ~ to Yt inch 
(6.3-12 .7 mm) chert 

Sandstone, fine grained, laminated ; shaly layers 

Sandstone , fine grained, laminated, 
crosslaminated, grey; t rough crossbedding; 
massive ; yellowish grey weathering; some 
sideri t ic concre tions, reddish brown 
weathe r ing 

Sandstone, fine grained , laminated, 

~eo:M~VJhg~t~g{t aWJpj~g~ yellowish grey 

Sandstone , fine gra ined, laminated, grey, 
lenticular shale at base; some large scale 
crossbedding; few concretions 

Sandstone, fine grained, laminated, 
crosslaminated, grey; beds I to 2 feet 
(0.3-0 .6 m), somewhat lenticu lar; yellowish 
grey weather ing. 

Buckinghorse Formation 

Sil tst one to sandstone, grey, laminated, 
c rosslaminated; beds 3 to 4 inches 
(6.3-12.7 mm); grey weathering; inter bedded 
with shale and siltstones; reddish brown 
weathering concre t ions; grades into 
overlying un it 

Siltstone, sandy, laminated, grey; beds 
I to 2 inches (25.4-50.8 mm); grey 
weathering; interbedded with sha le, dark 
grey, s ilty, platy, grey weathe ring; few 
small sideriti c concretions; grades into 
ove rl ying unit 

End of exposure. 

Thickness 
feet (m) 

95 

17 

J I 

52 

0 .5 

II 

J0.5 

9.5 

(28 . 9) 

(2.4) 

(5. 1) 

(0.3) 

(3.3) 

( I 1. 0) 

(9 . 7) 

( 15.8) 

(0. J5) 

(0.6) 

(3. J) 

(2. 1) 

(0.9) 

(J.2) 

(3.2) 

(2.9) 

Height 
Above Base 

feet (m) 

279 .5 

184 . 5 

J76.5 

J59.5 

J58.5 

J47 .5 

111.5 

79.5 

27 .5 

27 

25 

14 

20 

9 . 5 

(85 .2) 

(56.2) 

(53.8) 

(48.6) 

(48. 3) 

(49.0) 

(33.9) 

(24 . 2) 

(8 .4) 

(8.2) 

(7 . 6) 

(4 .3) 

(2 . J) 

( 1.2) 

(6 . 1) 

(2.9) 

Sect ion 6 1-9. Sikanni Formation, roadcut a long Alaska Highway, south side of 
Sikanni Chief River, Trutch map- area, Brit ish Columbia, 57°14'N, 
122 °43'W. Measured in feet and converted to metres. 

23 

22 

2 J 

20 

J9 

18 

17 

Sikanni Formation 

Overlying beds not exposed . 

Sands tone, f ine gra ined, laminated, 
c rosslaminated, grey; beds 4 to 6 inches 
(102- 152 mm); shaly layers; few 
concretions, reddish brown weather ing 

Sil tstone and sha le inter bedded; some 
2 to 3 inches (5 1- 76 mm) sandstone beds 

Sandstone and shale inter bedded 

Shale and siltstone interbedded; platy; banded 
appearance 

Sandstone, fine grained, grey, laminated; 
foot (0.3 m) of shale in middle 

Shale to mudstone, dark 'grey , rubbly; rusty 
weathe ring; some concret ions, 6 to 8 inches 
(152 -203 mm) reddish brown weathering 

Mudstone, rubbly to blocky, dark grey; rusty 
weatheri ng 

JO 

2J 

2J 

12 

0.0) 

(0.4) 

(0.6) 

( 1.5) 

(0.6) 

(6.4) 

( 3. 7) 

273.5 

263 .5 

242 .5 

240.5 

235 . 5 

233.5 

212.5 

(83. 3) 

(80.2) 

(73 . 9) 

(73. 3) 

(7J .8) 

(71. J) 

(64 . 7) 



Unit 

16 

15 

14 

11 

12 

JI 

JO 

Lithology 

Shale, dark grey; rubbly; rust y wea t her ing 

Shale, rubbl y to blocky; rusty weathering; few 
concret ions, reddi sh brown weathering 

Shale , dark grey; rubbl y; rusty weathering; rare 
concretions 

2nd Sandstone 

Sandstone, fine grained , laminated, 
c rosslaminatedj massive; brown weathering 

Shale, rubbl y; rusty weathering; some 
in terbedded sands tone and si ltstone; few 
concretions 

Sandstone, fine gra ined, lamina ted, 
crosslaminated, grey; crossbedding; thic k 
bedded to massive at top; li ght brown 
weathering; some concretions; pyritic 
nodules; few pebbles along bedding surfaces 
in upper one foot (O. J m) 

Sandstone, medium bedded; interbedded sha le 

Sandstone, fine grai ned, lami na ted, grey; beds 
4 inches to one foo t (JOJ-'305 mm); yellow 
grey weather ing; interbedded shale in beds 
J to 6 inches (76-1 52 mm); one foot (O.J m) 
of shale at top 

Sandstone, fi ne grai ned , lam inated, 
crosslaminated, grey; inte rbedded with silty 
sha le and si ltstones; beds 2 to 6 inches 
(5 1-152 mm) 

Silts tone, sandy, laminated, grey; interbedded 
with sha le, si lt y, rusty wea t hering; grades 
into overlyi ng unit 

Shale, si lt y, blocky; grades upward into blocky 
shale with 6 inches (152 mm) laminated 
siltstone a t top; rust y weathering; few 
concretions, redd ish brown weathering 

Shale , dark gre y; rubb ly; rusty weathering; 
banded appearance 

Shale , rubb ly, dark grey; rusty weathering; 
grad ing upward into silt y shale, blocky, with 
concre tions 

I st Sandst one 

Sandstone , fine gra ined, laminated, grey 

Mudstone , sil t y, blocky, dark grey; interbedded 
with sandstone 

Sandstone, fine grained, laminated, 
c rosslaminated, grey; some crossbedding; 
massive to thick bedded ; light brownish gre y 
weathe ring; some reddish brown weathering 
concre tions 

Buckinghorse Formation 

Siltstone, sandy, lamina ted ; some beds of 
sandstone and si lt y sha le 

Sandstone, fine grained, lami nated, grey; 
brownish grey weathering 

Siltstone and shale interbedded 

Sandstone, fine grained , laminated, grey; li ght 
brown weathering 

Siltstone, sandy laminated , grey; int erbedded 
with silt y mudstone; beds 2 to 4 inches 
(51-102 mm) 

Siltstone , laminated, grey, argillaceous; 
interbedded wi th si lt y mudstone; banded 
appearance, few layers of concreti ons, 
reddish brown weatheringi grades into 
over lying unit 

Siltstone, sandy, lam inated, c rosslam inated, 
gre y; 2 inches (5 I mm) concre tionary laye r 
in middle 

Shale, rubbly, dark grey; rusty weathering; 
grad ing upward into very silty shale with 
beds of siltstone ; some concre tions 

Shale, rubbl y, dark grey; rusty weathering; 
2 to J inches (5 1-76 mm) layers of 
concretionary; py r itic nodules. 

End of exposure. 

Thi ckness 
feet (m) 

JO 

21 

4 .5 

12 

15 

14 

12 

JO 

)) 

2 1 

2 1 

(J.0) 

(2.4) 

(6 . 4) 

(I. JO 

( 1. 2) 

(9.7) 

(I . 2) 

(4.6) 

( I .8) 

(4 . J) 

(J. 6 ) 

(J.O) 

( 10. 0) 

(0.9) 

(0 .9) 

(6 .4) 

( 1.8) 

(0. J) 

(2 . 4) 

(O.J) 

(2 .7) 

(2. 7) 

(0. J) 

(6 .4) 

(2.4) 

Hei ght 
Above Base 

feet (m) 

200.5 

190 . 5 

I 82 .5 

16 1 .5 

157 

I l l 

121 

I I 7 

102 

96 

82 

70 

60 

27 

24 

21 

64 

58 

57 

49 

48 

39 

JO 

29 

(61. I) 

(58 . I) 

(55 .6) 

(49.2) 

(47 .8) 

(46 .6) 

(16.9) 

(Jj. 7) 

(JJ. I) 

(29. 3) 

(25 .0) 

(21. J) 

( 18. J) 

(8.2) 

(7. J) 

(6.4) 

( 19 . 5) 

( 17. 7) 

( 17 . 4) 

( 14 .9) 

( 14.6) 

(I I .9) 

(9. I) 

(8.9) 

(2.4) 

Secti on 62 -1 8. Sikanni Formation, roadcut on Alaska Highwa y, south of 
set tlement of Tr utch, Trutch map-area, Briti sh Columbia, 
57°'3 8'N, 122°58'W. Measured in feet and converted to metres. 

Un it 

15 

14 

Jl 

12 

II 

JO 

Lithology 

Sikanni Formation 

Over lying beds not exposed. 

Mudstone, silty; pl a t yj large sideritic 
concretions; some platy sandstone in upper 
part 

Sandstone and shale interbedded; beds 
2 to 4 inches (50.8-101.6 mm) sandstone, 
very fine grained , lamina t ed, brown; flaggy 
to platy; more sha le in upper 5 fee t (1.5 m) 

Sandstone, fine gra ined , laminated, brown; beds 
2 inches to one foot (50.8-304.8 mm) 
inter bedded shale, 40%, rust y weathering 

Mudstone, dark grey, rubbly; becoming siltier at 
to p with large sideriti c concretions 

Mostly covered; shale 

Sandstone , fi ne grained, brown to grey 
laminated, crosslaminated; thi ck bedded 

Sandstone, fine grained , brown to grey, 
laminated, crosslaminat ed; c rossbedded; 
thick bedded; brown weathering; some 
len t icular beds and channel-fill 

Siltstone, argi ll aceous , dark grey; !Jaggy; 
interbedded sandstone and shale, '30%, some 
sider it ic concretions 

Sandstone, fine grained, lami nated, 
crosslaminated; crossbedded; brown; brown 
wea ther ing; thick bedded; some thin beds of 
sha le 

Sandstone, fine grained , laminatedj th in bedded 
to flaggy ; some sha le, silty, pla t y 

GSC Loe. 52208 
Pteria cf. P. camselli Mc Learn 
Inoceramus sp . indet. 
Pecten sp. indet. 
Aucellina? sp. indet . 

Sandstone, fine grained, laminated, brown, 
thick bedded; few concre tions 

1s t Shale 

Mudstone, si lty, dark grey to blac k; rusty 
weathering; becoming siltier at top wit h 
some small sideriti c concre ti ons at top; 
grades into ove rl ying beds 

Mudstone, silty, dark grey; rusty weat her ing; 
thin beds of siltston e; some thin sideritic 
concre t ions 

I s t Sandstone 

Sandstone, argi ll aceous, lam inated, very f ine 
grai ned, brown; flaggy to platy; inter bedded 
shal e , 40%; beds 1 to 4 inches 
(25.4- 10 1.6 mm) 

Sandstone, fine gra ined, laminated, brown; thin 
bedded to flaggy; interbedded siltstone and 
shal e , 40%, dark brownish grey , pla t y. 

Buckinghorse Formation 

Siltstone and shale, 20%; some beds of ver y fine 
grained sandstone; few sideriti c concretions 
toward top 

GSC Loe . 52209 
Inoceramus sp. indet. 
Thracia? sp. indet. 
Pelecypods, genus and species indet. 

Siltstone and shal e , 40%; si ltstone , argi llaceous, 
laminated I to 2 inches (25.4-50.8 mm) 
beds, shale very silty, dark gre y to blac k; 
rusty weat hering. 

Thickness 
feet (m) 

10 

26 

JO 

42 

Jl 

22 

10 

42 

12 

12 

JO 

(2 . 4) 

(2. 7) 

(J.O) 

(7 .9) 

(J . O) 

( 12 .8) 

(2 .1) 

(4.0 ) 

(). 7) 

(J . O) 

(0.9) 

( 12.8) 

(J. 7) 

(3. 7) 

(0.9) 

(J.O) 

(2.4) 

Section 62-2 1. Sully Formation , Sikanni River, south side between Mistahae and 
Kettle Creeks; Trutch map-area, British Columbia, 57 "l 7'N, 
122°26'W. Measured in feet and conver t ed to metres. 

DUNVEGAN FORMATION 

Sandstone, coarse grained, laminated; massive . 
Inaccess ible 

Sandstone, fine grained, laminated; massive 

Shale 

Sandstone, fine grained , lami nated, brown; 
thick bedded 

45 

17 

JO 

( 11. 7) 

(5.J) 

( 1.2) 

(J.O) 

Heigh t 
Above Base 

feet (ml 

229 

221 

2 12 

202 

I 76 

166 

124 

117 

104 

82 

72 

69 

27 

15 

18 

I 18 

91 

76 

72 

(69.8) 

(67 .4) 

(64 .6) 

(6 1 . 6) 

(51.6) 

(50 . 6 ) 

(17 .8) 

(Jj. 7) 

( 31. 7) 

(25 .0) 

(21 .9) 

(21 .0) 

(8.2) 

(4.6) 

(0.9) 

(5 . j) 

( 2 .4) 

(42. I) 

(28 . J) 

(26.2) 

(21 .9 ) 

97 



Unit 

19 

J 8 

J 7 

16 

15 

14 

13 

12 

II 

IO 

Lithology 

Shale and siltstone, interbedded 

Sandstone, fine grained, laminated, brown; 
thick bedded to massive, c rossbedded; brown 
weathering. 

FORT ST. JOHN GROUP 

Sull y Formation 

Shale, silty 

Sandstone, fine grained, laminated; thin bedded; 
lenticular; some shale 

Shale, silty; some thin siltstone in upper part 

Sandstone, fine grained, laminated, brown; thin 
bedded; brown weathering; interbedded 
platy shale, 40% 

Mudstone, silty 

Sandstone, very fine grained, silty, brownish 
grey; pl<'\ty; some interbedded sha le 

Mudstone, silty, blocky; few sideritic layers; 
siltier at top 

Mudstone, silty; blocky; rusty weathering; few 
concretionary layers 

Covered 

Mudstone, dar k grey; yellow efflorescence; thin 
layer of bentoni te ; selenite 

Covered 

Mudstone, silty; platy; some siltstone 

Partly covered. Mudstone, silty 

Siltstone, argillaceous; platy; rusty weathering; 
fragmental fossils fragments in layer at top 

Siltstone, very argi ll aceous; platy; 
concretionary sandy and bentonitic layers at 
top and base; fish fragments 

S il tstone, very argi ll aceous; platy; interbedded 
m"Jdstone; rusty weathering 

Covered 

Sil tstone , argi ll aceous, and mudstone; platy; 
some conc retions and platy siltstone at top 

Most ly covered. Mudstone , rubbly, dark grey to 
black; sulphu r stained. 

May be a gap of 20 to 10 feet (6.1-9.1 m) 
contac t with Sikanni sandstone not exposed . 

Thickness 
feet (m) 

17 

II 

30 

16 

70 

50 

115 

15 

150 

28 

14 

18 

115 

65 

(5.2) 

( 13. 7) 

(0.9) 

o. 3) 

(9.1) 

(4 .9) 

( ].2) 

(0.9) 

(2 1 . 3) 

( 15.2) 

02 .0) 

(4.6) 

(45. 7) 

(8.5) 

(4. 3) 

( 1.2) 

(0.6) 

(5.9) 

05 . 0) 

( I .5) 

( 19. 8) 

Section 62-22. Sikanni Formation, Sikanni River below Barker Creek, Trutch 
map-area, British Columbia, 57°14'N, 122°34 'W. Measured in 
feet and converted to metres . 

14 

13 

12 

II 

IO 

98 

Top of ridge. 

Sikanni Formation 

4th Sandstone 

Sandstone, fine grained, grey, f inely and 
uniformly laminated; festoon crossbedding; 
thick bedded ; plat y; light brownish grey 
weathering 

Siltstone, argi ll aceous, sandy, platy 

Covered, recessive 

J rd Sandst one 

Sands tone, fine grained , laminated, brownish 
grey; shaly at ·base; some intervals of si lt y 
mudstone; few concretions 

Sandstone, fine grained, laminated , brownish 
grey; interbedded sandy s iltstone, 4096; 
some c rossbedd ing; light brownish grey 
weathe r ing 

Siltstone, a rgill aceous, sandy; blocky to flaggy; 
few concretions 

Cove red, recessive 

14 

60 

16 

85 

(4. 3) 

(1.2) 

( 18. 3) 

(4.9) 

(2.1) 

(2.1) 

(25.9) 

Height 
Above Base 

feet (m) 

62 

718 

715 

674 

658 

654 

651 

581 

531 

416 

401 

251 

223 

209 

205 

203 

185 

70 

65 

351 

337 

333 

273 

257 

250 

243 

( 18.9) 

(13. 7) 

(218.8) 

(2 17 . 9) 

(214 .6) 

(205 .4) 

(200.6) 

( 199. 3) 

( 198.4) 

( 177 . I) 

( 161. 8) 

( 126 .8) 

( 122.2) 

(76 .5) 

(68.0) 

(63. 7) 

(62 .5 ) 

(61 .9) 

(56 .4) 

(21. 3) 

( 19. 8) 

( 107 . 0) 

( 102. 7) 

( 101.5) 

(83.2) 

(78 . 3) 

(76 .2) 

(74. I) 

Un it Lithology 

2nd Sandstone 

Sandst one, fine grained, laminated, brownish 
grey: argillaceous at base with some shaly 
layers; platy to thin bedded; pebbles on 
upper surface, chert, quartzite, well 
rounded, as much as one inch (25.4 mm) 

Sandstone as above; thick bedded 

Sandstone, fine grained, laminated, brownish 
grey; thin to thick bedded; weathers platy; 
some thin shale layers; c rossbedded 

Siltstone, sandy, argillaceous, flaggy to platy 

Mostly covered , recessive 

I st Sandstone 

Sandstone, fine grained, laminated, brownish 
grey; thick bedded 

Sandstone, fine grained , laminated, brownish 
grey; flaggy to thin bedded; cros.S:laminated; 
festoon c rossbedding; few concretions. 

Buckinghorse Formation 

Partly covered. Mudst one in lower half; 
sandstone and interbedded shale in upper 
5 feet (1 .5 m) 

Mudstone, silty, blocky; thin concretionary 
layers and concretions; siltier at top; few 
thin beds of laminated sandstone 

Mudstone, silty; blocky; dark grey; small 
si deri tic concretions 

Shale, dark grey to black, blocky. 

Thickness 
feet (m) 

25 

76 

28 

42 

29 

13 

19 

(2.4) 

(2. 7) 

(7 . 6) 

(0.9) 

(23.2) 

(8.5) 

(2.7) 

( 12.8) 

(8 . 9) 

0.9) 

(5.8) 

Section 64-1. Basal Buckinghorse Formation , Mile 375, Alaska Highway, Tuchodi 
Lakes map-area, British Columbia, 58°40'N, l24°15'W . Measured 
in feet and converted to metres . 

12 

II 

10 

Buckinghorse Formation 

End of exposure. 

Shale, rubbly to splintery, soft, black; rusty 
weathering; yellow eff lorescence; few 
sideritic concre t ions; thin of 
bentonite 

Covered 

Shale, black, rubbly; rusty weat hering; few 
side ritic concretions; much yellow 
eff lorescence 

Shale, dark grey to black, rubbly to flaky; rusty 
weatheri ng; sideritic concretions, reddish 
brown weather ing 

Mudstone, dark grey to black, rubbly to flaky; 
rusty weathering; few thin bentonitic seams; 
large sideritic concretions, 4 x 6 inches to 
18 inches ( IOl.6xl52.4-452.2 mm), in rows 
but less continuous toward top of un it, 
reddish brown weathering 

Mudstone, sandy, rubbly; greenish to rust 
weathering; glauconi ti c 

Mudstone, silty, concretionar y; orange to rust 
weathering; glauconitic; 2 inches (50.8 mm) 
pebb le bed at base, I /8 inch (3.J mm) black 
chert pebbles in mudstone matrix; few 
disseminated pebbles in overlying mudstone 

Siltstone, argillaceous, da r k grey to black; 
blocky; rusty weathe r ing 

Shale, black, rubb ly to flaky; rusty weathering; 
few small sideritic concretions 

Sha le and siltstone, interbedded; 2 to 6 inches 
(50.8 -152.4 mm) beds of fine grained, silty, 
platy sandstone; shale, black, flaky to platy; 
rusty weather ing 

Sandstone, fine grained, non-calcareous, 
medium dark grey, silty, homogeneous; thick 
bedded; some large crossbeds and 
channel-fill; rusty weathering; few thi n 
shale partings 

Conglomerate; 1/8 to }l inch (J.l-12.7 mm) 
black chert pebbles embedded in a sandy 
mudstone matrix; fills smal l depressions and 
c racks in J 8-inch (457.2 mm) thick erosion 
remnant of underl ying Triassic . Some 
channell ing is evident in shales and sandy 
beds are not continuous . Upper 6 inches to 
one foot (152.4-304.8 mm) is car bonaceous 
wi th thin coal partings and lenticu lar fine 
gra ined sandstone. 

45 

29 

10 

20 

114 

0.5 

3.5 

( 13. 7) 

(8 .6) 

o.o) 

(6.1) 

o. 7) 

(0.6) 

(0. 3) 

(0 . 1) 

( I . 8) 

(I .8) 

(I .5) 

(I.I) 

Height 
Above Base 

feet (m) 

158 

150 

116 

113 

37 

103 

61 

32 

19 

242 

197 

168 

158 

138 

24 

22 

21 

20.5 

14 .5 

8.5 

3.5 

(48.2) 

(45. 7) 

(43.0) 

(32 . 3) 

01.4) 

( 11 . 3) 

(2. 7) 

(31 .4) 

( 18.6) 

(9. 7) 

(5.8) 

(73 . 8) 

(60.0) 

(51.2) 

(48 . 2) 

(42. I) 

(7. 3) 

(6. 7) 

(6.4) 

(6.2) 

(4.4) 

(2 . 6) 

(I.I) 



Unit Lithology 

Contact is abrupt, sharp, and parallel except 
for a smaJI remnant of weathered 
caJcareous sandy silts tone which is cut out 
upslope by channel-fill of conglomerate and 
sandy mudstone. CaJcite veinlets extend 
from underlying beds into remnant but not 
into conglomeratic sediments. 

TRIASSIC 

Liard Formation 

Siltstone, dark grey, limy; thick bedded; orange 
to brown weathering; upper 2 feet (0.6 m) is 
sandy; thin veinlets of calcite 

Siltstone, calcareous , dark to medium grey; 
thick bedded; grey to brownish grey 
weathering; few shaly layers; thin calcite 
veinlets perpendicular to bedding. 

Thickness 
feet (m) 

(2. J) 

12 (J. 7) 

Section 64-2. Sully and Durwegan Formations, south side of Steamboat Mountain, 
Fort Nelson map-area, British Columbia, 58 °42'N, 123°49'W. 
Measured in fee t and converted to metres. 

I7 

I6 

15 

14 

J) 

I2 

II 

JO 

DUNVEGAN FORMATION 

Top of ridge, end of exposure. 

Conglomerate, massive, brown to grey 
weathering; showing considerable planar 
crossbedding; pebbles range from Yi to 
6 inches (12.7-152.4 mm); rounded, grey, 
blue, green, black, white, brown, pink, 
yellowish brown; quartz, chert, quartzite, 
quartzitic sands tone, argillite; some beds 
consist almost entirely of pebbles; some 
contain a sandstone matrix; well indurated 

Mostly covered. Appears to be sandy shale and 
thin sandstones 

Partly covered and mostly inaccessible. 
Sandstone , coarse grained, conglomeratic; 
massive; layers of conglomerate; some 
crossbedding 

Conglomerate, grey; massive; grey to brown 
weathering; some sandy lenses; sandy 
matrix; shows some crossbedding but mainly 
massive; slightly finer conglomerate and 
more sandstone toward top 

Sandstone, coarse grained, conglomerati c; 
crossbedding 

Conglomerate , grey; massive; grey to brown 
weathering; some sandy lenses; some large 
crossbedding; pebbles, K to 3 inches 
(6.3-76.2 mm); chert, argillite, quartzite; 
black, white, green, blue, pink 

Covered. Talus indicates that this interval is 
predominantly sandy shale with some thin , 
plat y sandstone 

Sandstone, fine grained, grey, laminated, 
non-calcareous; thick bedded to massive; 
brown to brownish grey weathering; some 
concret ions, reddish brown weathering. 

FORT ST. JOHN GROUP 

Sully Formation 

Shale, silty, brownish grey; platy 

Sandstone, fine grained, laminated, brownish 
grey; platy 

Shale, silty; rusty weathering 

Sandstone as above 

Shale , si lty; platy 

Sandstone, fine grained, laminated, brownish 
grey; platy 

Mostly covered. 
weathering 

Shale, rubbly, rusty 

Sandstone, fine grained, laminated, grey; platy 
to thick bedded 

Mostly covered. Shale as above 

Sandstone, fine grained, laminated, grey; platy; 
brownish grey weathering 

Mostly talus cove red. Shale, rubbly, rusty 
weathering; some orange weathering 
sideritic concretions 

208 

24 

25 

67 

40 

125 

71 

JI 

(6J.4) 

(7. J) 

(7 .6) 

(20.4) 

(0.9) 

( 12.2) 

(18. J) 

(21.6) 

(0. J) 

(0. J) 

(0. J) 

(0.6) 

(0. J) 

(0. J) 

(9 .4) 

(0.9) 

17 .5 o. J) 

(0.6) 

JJ ( 10 . J) 

Height 
Above Base 

feet (m) 

19 

12 

56J 

J55 

JJJ 

J06 

2J9 

2J6 

196 

71 

227 

226 

225 

224 

222 

221 

220 

189 

186 

168.5 

166 .5 

(5.8) 

(J. 7) 

( 171 .6) 

( 108.2) 

(JOO. I) 

(9J. J) 

(72 .8) 

(71 .9) 

09.7) 

(21 .6) 

(69.2) 

(68.9) 

(68.6) 

(68. J) 

(67 . 7) 

(67 .4) 

(67. I) 

07 .6) 

06. 7) 

(51.J) 

(50.7) 

Unit Lithology 

Sandstone, argillaceous, fine grained, 
laminated; platy; rusty grey weathering 

Talus covered . Shale, silty, dark grey 

Covered 

Shale, rubbly, dark grey to black; mostly talus 
covered 

Shale, rubbl y, dark grey to black, rusty 
weathering; thin beds of argillaceous 
siltstone and sandstone ; few small sideritic 
concretions 

Shale, rubbly, dark grey to black; mostly talus 
covered. · 

Contact with Sikanni Formation is not exposed 
but flat ledge at base is formed by resistant 
sands tones at top of Sikanni Formation. 
Probably Jess than 50 feet (15.2 m) cove red 
at base of Sully Formation. 

Thickness 
feet (m) 

J.5 

17 

JO 

20 

20 

45 

(0.4) 

0.2) 

(9. I) 

(6.1) 

(6. J) 

( JJ. 7) 

Section 64-3. Buckinghorse Formation, south side of Tetsa River, west flank of 
anticline, opposi te Mile 367 to 368, Alaska Highway, British 
Columbia, 58°40'N, 124 °07 'W. Measured in feet and converted to 
metres. 

80 

79 

78 

77 

76 

75 

74 

71 

72 

71 

70 

69 

68 

67 

66 

65 

64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

5J 

Buckinghorse Formation 

Axis of syncline, no hi gher exposures. 

Mudstone, rubbly; rusty weathering; few 
concretions. Inaccessible 

Mudstone, very silty; blocky; rusty weathering. 
Inaccessible 

Mudstone, very silty; blocky; rust y weathering; 
reddish brown weathering concret ions 

Covered 

Mudstone, very silty; blocky to platy; 
reddish brown weathering concret ions 

Covered 

Shale, dark greyi rubblyi rusty weathering; 
slightly siltier and platy at top; few 
concretions 

Mudstone , blocky to platy; rust y weathering 

Covered by mud flow 

Siltstone and interbedded shale, platy; poorly 
exposed 

Shale, rubbly to platy; rusty weatheringi striped 
appearance; few concretions 

Covered 

Shale, dark grey; rubbl y at base, becoming 
s ilti er and platy toward top; rust y 
weathering; few sideritic concret ions 

Shale, dark grey; rubbl y at base, becoming silty 
and platy toward top 

Covered 

Mudstone and siltstone (60-40), as above, few 
conc retionary layers 

Mudstone, silty, and siltstone, argillaceous, 
dark grey; platy; rusty weathering. 
Siltstone increases from 40% to 60% at top 

Shale, rubbl y, rusty weatheri ng 

Mudstone, silty, and sil tstone, interbedded 

Covered 

Sandstone, fine grained, argillaceous, dark grey, 
laminated, crosslaminated; flaggy; greyish 
brown weathering; some concretions, orange 
weathering 

Covered 

Shale, dark grey to black; rubbly; rusty 
weathering 

Siltstone, argillaceous, dark grey; platy; few 
thin inter beds of rubbly shale 

Siltstone, dark grey, argillaceous; platy; rusty 
weathering; interbedded shale, 20% . 
Inaccessible 

Shale , dark grey to black; rubbl y; rust y 
weathering; few large concretions 

Silts tone, argillaceous, laminated, platy, rusty 
weathering; some interbedded shale 

Shale, dark grey to black; rubb ly; rusty 
weathering 

JOO 

25 

20 

12 

15 

J5 

40 

200 

70 

20 

48 

J7 

20 

21 

55 

15 

JO 

15 

22 

25 

(J0.4) 

(7 .6) 

(6.1) 

(J. 7) 

(4 .6) 

( 10.7) 

( 12.2) 

( J.8) 

(61 .0) 

( 1.5) 

(21. J) 

(6.1) 

( 14 .6) 

(I I. 3) 

(6.1) 

(6.4) 

( 16 .8) 

(4 .6) 

( 1.5) 

(J.O) 

( 1.2) 

(4 .6) 

( 1.8) 

(6.7) 

(7 . 6) 

( J. 8) 

(1.5) 

( J .8) 

Height 
Above Base 

feet (m) 

JJJ.5 

I J2 

115 

85 

65 

45 

2094 

1994 

1969 

1949 

19J7 

1922 

1887 

1847 

1841 

1641 

J6J6 

1566 

1546 

1498 

1461 

1441 

1420 

I J65 

I J50 

I J45 

I 3J5 

JJJJ 

I Jl6 

I JJO 

1288 

126J 

1257 

1252 

(40.7) 

(40.2) 

(15.0) 

(25.9) 

( 19. J) 

( JJ.7) 

(6J8.2) 

(607 .8) 

(600.2) 

(594. I) 

(590.4) 

(585.8) 

075. J) 

(562 .9) 

(561.1) 

(500.2) 

(498.6) 

(477. 3) 

(471.2) 

(456.6) 

(445. 7) 

(4J9.2) 

(4J2.8) 

(416.0) 

(411.5) 

(410.0) 

(406.9) 

(405 .7) 

(J92.6) 

(199. J) 

392.6 

(184.9) 

(J8J. J) 

(181. J) 

99 



Unit 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

37 

36 

35 

34 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

100 

Lithology 

Shale, dark grey to black; rubbly; rusty 
weathering 

Covered 

Shale, dark grey; rusty weathering; siltstone, 
argillaceous, platy, 5096 

Shale, silty, dark grey; platy; rusty weathering; 
platy siltstone 

Mudstone, silty; blocky; siltstone, argillaceous, 
platy, 5096; few small concretions 

Siltstone, dark grey, argillaceous; platy 

Sandstone, very fine grained, silty, laminated, 
grey; interbeds of shale, rusty weathering, 
40% 

Siltstone, laminated; platy; rusty weathering 

Sandstone, very fine grained, silty; beds 
2 to 3 inches (50.8-76.2 mm) thin interbeds 
of shale 

Siltstone, platy; thin interbeds of shale. Inac­
cessible 

Shale, rusty weathering; some interbedded platy 
siltstone . Inaccessible 

Siltstone, platy; some interbedded shale. Inac­
cessible 

Partly covered. Siltstone and shale 
interbedded. Inaccessible 

Shale, black, rubbly; some interbedded platy 
sandstone; few concretionary layers 

Shale, grading upward into interbedded siltstone 
and shale 

Siltstone and shale inter bedded; platy, flaggy 

Covered 

Shale, black, rubbly, rusty weathering; rare 
concretions 

Shale, black, rubbly to splintery; rusty 
weathering 

Covered 

shear 

Shale, black, rubbly to flaky; rusty weathering; 
few hard beds 

Shale, rubbly to platy; few reddish brown 
weathering concretionary 'beds. Inacces-
sible. Estimated 

Siltstone, argillaceous; platy; rusty weathering. 
Inaccessible 

Shale, silty; rusty weathering; rubbly, becoming 
blocky at top; 3 inches (76.2 mm) bentonite 
with shale in middle at 20 feet (6.1 m) above 
base 

Shale, black; flaky; rusty weathering; thin con­
cretionary beds; l inch (25 .4 mm) of 
bentonite at 12 feet (3.7 m) from base, 
Y1 inch (12.7 mm) at J'3 feet (4.0 m) and 
15 feet (4 .6 m) from base; 6 inches 
(132.4 mm) argillaceous sandstone at top 

Shale, silty; platy to blocky; rusty weathering; 
few concretionary beds 

Shale, black; rubbly; rusty weathering 

Shale, rubbly; rusty weathering; numerous thin 
concretionary beds producing platy 
appearance 

Shale, black; flaky; rusty weathering; few con­
cretions; 3 inches (76.2 mm) of bentonite at 
10 feet (3.1 m) and at 15 feet (4.6 m) above 
base 

small creek gully 

Shale, black; flaky to rubbly; rusty weathering; 
few concretions; bentonite 5 feet (1 .5 m) 
below top 

Shale, black; flaky; rusty weathering; thin hard 
dolomitic beds; few small concretions 

Shale, rubbly to flaky; rusty weathering; small 
sideritic concretions; bentonite at base 

Shale, rubbly to platy; rusty weathering. Inac­
cessible and partly covered 

Thickness 
feet (m) 

10 

50 

24 

20 

10 

26 

75 

10 

20 

20 

15 

25 

70 

28 

35 

25 

60 

20 

25 

58 

10 

15 

25 

45 

22 

20 

0.0) 

( 15.2) 

(7. 3) 

(6.1) 

0.0) 

( 1.5) 

(0.9) 

(0 .9 ) 

(0.6) 

(7 .9 ) 

(22.9) 

(3.0) 

(6.1) 

(6.1) 

(4 .6) 

(2 .4) 

(7 .6) 

(21. 3) 

(8.5) 

( 10.7) 

(7 .6) 

( 18. 3) 

"(6.1) 

(7 .6) 

( 17 .7) 

(I .8) 

0 .0) 

(4.5) 

(7 .6) 

(13.7) 

(6.7) 

(7 .0) 

(6.1) 

Height 
Above Base 

feet (m) 

1246 

1236 

1186 

1162 

1142 

1132 

1127 

1124 

1121 

1119 

1093 

1018 

1008 

988 

968 

953 

945 

920 

850 

822 

787 

762 

702 

682 

657 

599 

593 

583 

568 

543 

498 

476 

453 

079.8) 

076.8) 

061.5) 

054.2) 

048.1) 

045.0) 

043.5) 

042.6) 

04\. 7) 

041.I) 

OH.I) 

013.5) 

007.2) 

00\.1) 

(295 .0) 

(290.5) 

(288.0) 

(280.4) 

(259.1) 

(250.5) 

(239.9) 

(232.2) 

(214 .0) 

(207 .9 ) 

(200.2) 

(182 .6) 

( 180.7) 

(\77 .7) 

( 173.1) 

( 165 .5) 

( 151 . 8) 

( 145.0) 

(138.1) 

Unit 

19 

18 

17 

16 

15 

14 

n 

12 

II 

10 

Lithology 

Shale, rusty weathering; rubbly to platy. 
Inaccessible 

Shale, rusty weathering; platy; numerous 
concretions; one foot (0.3 m) laminated 
yellowish grey platy bed at top. 
Inaccessible 

Shale, rubbly to flaky; rusty weathering; 
numerous irregular sideritic concretions 
with pyritic centres 

Shale, black; flaky to blocky; rusty weathering; 
small concretions; topped by 4 inches 
(l 01.6 mm) concretionary siltstone 

Shale, blac k; flaky to blocky; very rusty 
weathering; yellow efflorescence; selenite; 
small sideritic concretions; small pyritic 
nodules 

Shale, rubbly to flaky; rusty weathering 

small creek 

Partly covered, shale as below 

Shale, black, very rubbly; soft; very rusty 
weathering; selenite; some large concretions 

Shale, black, flaky 

Shale, black, flaky; thin beds of dolomite, 
yellowish grey weathering; few large kettle 
concretions 

Shale, rubbly; rusty weathering; selenite; large 
sideritic concretions 

Shale, black; rubbly to flaky; rusty weathering; 
thin sideritic concretions; partly inacces­
sible 

Shale, blac k; very rubbly; rusty weathering; 
much yellow efflorescence; selenite; some 
silty concretionary layers at top 

Shale, black; rusty weathering; rubbly; rare 
small sideritic concretions 

Shale, silty; blocky; rusty weathering; large 
oval concretions 

Shale to mudstone, black; rubbly to blocky; 
rusty weathering; some yellow efflores­
cence; rows of concretions, 4 to 6 inches 
(I 01.6-152.4 mm) thick, reddish brown 
weathering; some are septarian with well 
developed quartz crystals 

small creek 

Shale, black; rubbly; rusty weathering; large 
concretions in rows 

Shale, black; rubbly; rusty weathering; rows of 
large sideritic concretions, reddish brown 
weather ing 

Mostly covered. Shale, black; rubbly; rusty 
weathering; scattered sideritic concretions. 

Contact with underlying Triassic sediments is 
not exposed but shales apparently lie 
directly on latter. 

TRIASSIC 

Toad Formation 

Siltstone, calcareous, dark grey, platy to 
irregularly bedded 

Thickness 
feet (m) 

25 

60 

n 

22 

60 

30 

II 

10 

15 

20 

12 

40 

40 

15 

28 

12 

(7 .6) 

( 18. 3) 

0.9) 

0.6) 

( 18.2) 

(9.1) 

0.3) 

o.oJ 

(1.5) 

(2.1) 

(4 .5) 

(2. I) 

(4 . 0) 

(6.1) 

(J.7) 

(12 .2) 

( 12.2) 

(4.6) 

(8.5) 

0.7) 

Section 64-4. Sikanni, Sully, and Dunvegan Formations, ridge north of Steamboat 
Mountain, Fort Nelson map-area, British Columbia, 58°45'N, 
121°59'W. Measured in feet and converted to metres. 

II 

10 

OUNVEGAN FORMATION 

Top of ridge, end of exposure. 

Conglomerate; massive; grey weathering; 
crossbedded; pebbles, 1 /8 to 3 inches 
(3.1-76.2 mm), quartz, chert quartzite, 
argillite, conglomerate, grey, blue, black, 
green, pink 

Sandstone, coarse grained, conglomeratic; 
crossbedded; massive; brown weathering 

95 (29 .0 ) 

(2. 7) 

Height 
Above Base 

feet (rn) 

433 

408 

348 

335 

313 

253 

223 

212 

202 

197 

190 

175 

168 

155 

135 

123 

83 

43 

28 

440 

345 

( \32 .0 ) 

( 124 .4 ) 

(106.0) 

( 102 .I) 

(95 .4) 

(77. I) 

(68.0) 

(64 .6) 

(61.6) 

(60.0) 

(57 .9) 

(53.3) 

(51.2) 

(47 .2) 

(41.1) 

07.5) 

(25. 3) 

(13.1) 

(8.5) 

( \34. I) 

(105.1) 



Unit 

45 

44 

41 

Lithology 

Conglomerate; massive; grey weathering; 
pebbles, 1/8 to !Yi inches 0.1-38. l mm); 
sandstone matrix 

Con~~~=~~te;118 ~0assi3v~~che~ey(3. l~~~~~e~i~~; 
sandstone matrix 

Covered 

Conglomerate; massive; grey weather ing; 
pebbles, I /8 to 3 inches (3.J-76.2 mm); some 
coa rse grained sandstone matrix 

Covered. Some fine grained sandstone at top 

Conglomerate and coarse grained sandstone as 
above; massive; grey weathering; pebbles, 
I /8 to I inch (3.1-25.4 mm) 

Conglomerate and coarse grained sandstone, 
crosslaminated; crossbedded; massive; grey 
weatheri ng; pebbles, I /8 to I inch 
(3.1-25.4 mm) 

Mostly talus covered. Mudstone and si ltstone, 
argj llaceous, dark grey; blocky to platy; 
some platy, fine grained sandstone 

Sandstone, fine grained, grey to brown, 
laminated; thick bedded to massive; 
cross bedded. 

FORT ST. JOHN GROUP 

Sull y Formation 

Covered 

Most ly covered. Mudstone, silty, black; rusty 
weathering 

Shale and sandstone, interbedded; sandstone, 
fine gra ined, laminated; plat y 

Mudstone, silty, black; si ltstone layers, 20%; 
orange weathering concretions. Poorly 
exposed 

Mostly covered. Mudstone, as below 

Mudstone, rubbly, dark grey to black; rust y 
weather ing; part ly talus covered 

Covered. 

Section continues up dip-slope . Contact 
between Sully and Sikanni Formations is not 
exposed. 

Sikanni Formation 

Covered. This interval forms uppermost 
resistant beds and presumably includes 
sandstones; assigned to Sikanni Formation 

Sandstone, fine grained, laminated; 
crossbedded; platy; reddish brown 
weathering 

Covered 

7th Sandstone 

42 Sandstone, fine grained, laminated, 
crosslaminated, grey; crossbedded, thick 
bedded; brown weathering; platy to flaggy 
weathering 

41 Inaccessible. Mudstone, black; rubbly to blocky 
at base, becoming siltier and platy toward 
top; upper half consists of interbedded shale 
and siltstone with few thi n beds of 
sandstone 

6th Sandstone 

40 Sandstone, fine grained, grey, laminated; 
massive to thick bedded; minor 

.crossbedding; brown weathering; shaly at 
base 

39 Sandstone, fine grained, grey, laminated; thick 

38 

37 

36 

35 

bedded to massive; brown weathering 

Covered, recessive 

Sandstone, fi ne grained, laminated, grey; thi ck 
bedded; brown weathering 

Mostly cove red. Some platy sandstone in 
3 to 4 foot {0.9-1.2 m) units 

Sandstone , argi llaceous, laminated; platy; some 
shale 

Thickness 
feet (m) 

JO 

27 

60 

14 

54 

75 

34 

45 

40 

20 

50 

80 

50 

JOO 

45 

69 

35 

17 

21 

13 

38 

(3.0) 

(8.2) 

(8.9) 

( 18.3) 

(4. 3) 

I 10.0) 

( 16 .4) 

122 .9) 

( 10.4) 

( 13 . 7) 

( 12 .2) 

( 1.5) 

(6. 1) 

( 15.2) 

(24 .4) 

( 15 .2) 

(30 .4 ) 

( 1.5) 

( 13. 7) 

(2 1 .0) 

( 10.7) 

(5.2) 

(6.4) 

(0 .9 ) 

(4.0) 

( 11.5) 

( 1 .2) 

Height 
Above Base 

feet (m) 

336 

326 

299 

270 

2 10 

196 

163 

109 

34 

1109 

1064 

1024 

1019 

999 

949 

869 

819 

719 

714 

669 

600 

565 

548 

527 

524 

51 I 

473 

( 102.4) 

(99 .4) 

(9 I. I) 

(82. 3) 

(64 .0) 

159. 7) 

(49. 7) 

(31.2) 

(I0.4) 

(338.0) 

(324 .1) 

(3 12. J) 

(310.6) 

(304 .5) 

(289 . 3) 

(264 .9) 

(249.6) 

(219. 1) 

(217 .6) 

(203 . 9) 

( 182.9) 

( 172 .2) 

( 167 .0 ) 

( 160.6) 

(159.7) 

( 155 .4) 

(144 .2) 

Unit 

34 

33 

32 

11 

30 

Lithology 

Covered 

Sandstone, argillaceous 

Covered 

Sandstone, fine grained, very argillaceous, dark 
grey; poorl y bedded 

Mostly covered. Some silt y mudstone, blocky 

5th Sandstone 

29 Sandstone, fine grained , lamina ted, 
crosslaminated, grey; thin bedded; brown 
weather ing; minor crossbedding 

28 Sandstone, fine grained, laminated, grey; thin 
bedded; thin concretions 

27 Mudstone, dark grey, si lty; blocky to platy; 
some inte rbedded sands tone, 20%; sandier at 
top 

26 Sandstone, fine grained, lamina ted , 
crosslaminated, grey; interbedded shale and 
si lts tone, 40%; beds 2 to 6 inches 
(50.8 - 152.4 mm) 

25 Most ly covered. Some mudstone, silty; 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

concretiros; near base 

Siltstone, sandy, grey; massive; shaly interbeds 

Covered. Some mudstone 

Sandstone, fine gra ined, grey, mott led; partly 
silty 

Covered 

Sandstone, argi ll aceous, laminated, brownish 
grey; shaly at base 

Covered 

Sandstone, fine grained, laminated, brownish 
grey; flaggy to thin bedded; brown 
weather ing 

Sandstone and shale interbedded; platy; few 
concretions 

Covered 

GSC Loe. 65926. Talus from above 4th 
sandstone. 
Posidonia? nahwisi (McLearn, 1931) f. typ. 

(rare) 
Posidonia? nahwisi (Mclearn, 193 1) 

gooc:k'ichensis (Mcl earn, 194 3) 
Posidonia? nahwisi (Mclearn, 1931) 

moberliensis (McLearn, 194 3) 
(last two forms are about equall y numerous) 

4th Sandstone 

Sandstone, fi ne grained, laminated, grey; thick 
bedded, crossbedded; weathers slightly 
plat y; brown weathering; becoming thin 
bedded at top 

14 Sandstone, fine grained, laminated , grey; thick 
bedded with ir regular bedding surfaces; 
mottled; brown weathering; some large 
concretions at base 

3rd Shale 

13 Covered 

12 Sandstone, fine grained, grey; thic k bedded; 
brown weathering 

11 Covered 

3rd Sands tone 

I 0 Sandstone, fine grained, grey, laminated; thick 
bedded; brown weathering; some 
c rossbedding 

Covered 

2nd Sandstone 

Sandstone, fine grained, grey , laminated; thi ck 
bedded; brownish gre y weathering 

Sandstone, fine gra ined, grey, laminated; platy 
to flaggy; some crossbedding; brown 
weathering 

Sandstone, fine grained, lamina ted, grey; platy; 
some interbedded sha le 

Thickness 
feet (m) 

28 

19 

14 

45 

19 

4 .5 

12 

19 

17 

18 

JO 

29 

25 

21 

( 1.2) 

(0.9) 

(2.7) 

(0.9) 

(2.4) 

(8.5) 

(4.0) 

(5 . 8) 

(4. 3) 

( 11. 7) 

(2.1) 

(5 .8 ) 

(I .4) 

(3.7) 

( 1.2) 

( I .8) 

( 1. 5 ) 

(0.9) 

(5.8) 

(5.2) 

(5.5) 

(2.1) 

( 1.2) 

(1.0) 

(8.9) 

(7 . 6) 

(6.4) 

(2 . 1) 

(0 . 9) 

Heigh t 
Above Base 

feet (m) 

469 

465 

462 

451 

450 

442 

4 14 

40 1 

382 

168 

321 

116 

297 

292.5 

280.5 

276.5 

270.5 

265.5 

262 .5 

241.5 

226.5 

208.5 

201 .5 

197 .5 

187 .5 

158.5 

133.5 

112.5 

105 .5 

( 142 .9) 

(I•!. 7) 

I 140.8) 

( 138.1) 

( 137 .2) 

I 134. 7) 

( 126.2) 

( 122.2) 

( 116.4) 

( 112 .2) 

(98.4) 

(96. 3) 

(90.5) 

(89 .I) 

(85 .5) 

(54 .1) 

(82 .4) 

(80.9) 

(80.0) 

(74 .2) 

(69 .0) 

(61.5) 

(61.4) 

(60.2) 

157 .I) 

1•8. 3) 

(40.7) 

(14 .1) 

(32.1) 

101 



Unit Lithology 

Covered 

1st Sandstone 

Sandstone, fine grained, homogeneous, grey; 
massive; brownish grey weathering 

Sandstone , fine grained, laminated, 
crosslaminated, grey; thick bedded; 
brownish grey weathering; some 
crossbeddi ng 

Partly cove red. Sandstone, as below 

Sandstone, fine grained, laminated, some 
crosslamination, grey; brownish grey 
weather ing; medium - to thick-bedded. 

End of exposure; presumably underlain by shales 
of Buckinghorse Formation. 

Thickness 
feet (m) 

77 

10 .5 

(23.5) 

(2 .I) 

(3.2) 

(0.9) 

( 1.5) 

Section 64-5. Dunveg~n Formation, south of tributary of McClellan Creek, 
Tuchod1 Lake map-area, British Columbia, 58"48'N, J24"04'W. 
Measured in feet and converted to metres. 

Top of ridge, end of exposure. 

DUNVEGAN FORMATION 

Conglomerate, grey; massive; crossbedded; 
some beds with matrix of coarse grained 
sandstone; pebbles range from Y.i to 5 inches 
(12.7-127.0 mm) average Y.i to I inch 
02.7-25.4 mm); rounded; chert, quartzite, 
argill ite, conglomerate; red, pink, green, 
blue, white, black 

Covered 

Sandstone, coarse grained to conglomeratiq 
massive to thick bedded; weathers brown 
and platy at top; lenses and streaks of 
conglomerate 

Conglomerate, massive; grey to brown 
weathering; matrix of coarse grained 
sandstone; pebbles range from I /8 to 
2 inches (3.J -50.8 mm) ave ra ge about one 
inch (25.4 mm); cher t, quartz, quartzite, 
argillite; grey, green, pink, blue, black, 
white; rounded; some alignment of pebbles; 
more sandstone at top 

Covered 

Sandstone, fine grained, laminated, grey, cross­
laminated; thick bedded to massive; some 
minor crossbedding; brownish grey 
weathering. 

FORT ST. JOHN GROUP 

Sully Formation 

Poorly exposed. Mudstone with thin beds of 
siltstone and few concre tions toward top. 

End of exposure. 

145 

80 

19 

24 

85 

JI 

JO 

(44 .2) 

(24 .4) 

(5 . 8) 

(7. J) 

(25 .9) 

(9.4) 

(9.1) 

Section 64 -6 . Sikanni Formation, south of tributary of McClellan Creek, Tuchodi 
Lake map-area, British Columbia, 58"48'N, 124°04'W. Measured in 
feet and converted to metres. 

62 

61 

60 

59 

58 

57 

56 

55 

54 

5J 

102 

Top of ridge, end of exposure. 

Sikanni Formation 

Sandstone, fine grained, laminated, grey, 
crosslaminated; thick bedded to mass ive; 
few intervals of shale; blocks of 
conglomerate occur in talus below but 
position in section was not determined 

Covered, recessive 

Sandstone, fine gra ined, laminated, cross­
laminated, grey; thick bedded; brown to 
rusty weathering 

Sandstone , fine grained, laminated; thick 
bedded to irregularly bedded; mottled; 
brown weathering 

Covered. Two units of sandstone, 10 to 15 feet 
(3.0-4.6 m) thick, are exposed along edge of 
gully to north 

Sandstone, fine grained, laminated, grey; thi ck 
bedded to massive; few sil t y layers; few 
concretions 

Covered 

Sandstone, fine grained, laminated; platy; 
brownish grey weathering 

Covered 

Sandstone, fine grained, laminated; platy; 
brownish grey weathering 

115 

17 

19 

80 

J2 

19 

(350.0) 

(0.9) 

(5.2) 

(5.8) 

(24 .4) 

(9. 7) 

(5 .8 ) 

(0.6) 

( 1.5) 

( 1.5) 

Height 
Above Base 

feet (m) 

102.5 

25 .5 

18 .5 

J84 

239 

159 

140 

116 

JI 

JO 

909 

794 

791 

774 

755 

675 

64J 

624 

622 

617 

(31 .2) 

(7 .8) 

(5 .6) 

(2.4) 

( 1.5) 

(117 .0 ) 

(72 .8) 

(48.4) 

(42.7) 

(35 .4) 

(9.4) 

(9.1) 

(277 .0) 

(242.0) 

(241.!) 

(235 .9) 

(230. ! ) 

(205 . 7) 

(196 .0 ) 

( 190.2) 

(I 89 . 5) 

( 188 .0 ) 

Unit 

52 

5 1 

50 

49 

48 

47 

46 

45 

44 

4J 

42 

41 

40 

J9 

JS 

Lithology 

Covered 

Sandstone, silty, laminated, grey; rusty 
weathering 

Covered, recessive 

Siltstone, sandy to argillaceous, dark grey; 
wavy bedding 

Sandstone, very argillaceous, laminated, grey; 
wavy bedding; small concretions 

Sandstone, fine grained, lami nated, cross­
laminated, grey; thick bedded to massive; 
brown weathering; some concretionary 

Covered 

Sandstone, fine gra ined, laminated; thick 
bedded; gre y weathering 

Mostly covered. Mudstone, black to dark grey; 
numerous small concretions 

Sandstone, argillaceous, dark grey; poorly 
bedded; interbedded shale, 2596 

Mudstone, silty, dark grey 

Siltstone, very argillaceous, dark grey; rusty 
weathering 

Mudstone, silty, black; few small 
orange-weathering concret ions 

Covered 

Sandstone, argillaceous; rust y weathering; some 
shaly intervals 

37 Covered 

36 Sandstone, fine grained, laminated, gre y; thi ck 
bedded to massi ve; brownish grey 
weathering 

35 Covered, recessive 

34 Sandstone, fine grained, laminated; massive to 
thick bedded; grey weathering 

33 Mostly covered. Sandstone, argillaceous and 

32 

JI 

JO 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

I g 

17 

16 

15 

14 

1J 

platy shale 

Sandstone, fine grained, laminated, grey; thick 
bedded 

Covered, recessive 

Sandstone, fine grained, lam inated, grey; thick 
bedded; brownish grey weathering 

Sandstone, fine grained, laminated; thick bedded 

Sandstone and shale interbedded 

Sandstone, fine grained, slightly argillaceous, 
laminated, crosslaminated, grey; platy to 
thick bedded 

Covered 

Sandstone, very argillaceous, dark greyj cross­
bedded; platy; slightly cleaner at top; rusty 
weathering 

Covered, recessive 

Sandstone, fine grained, laminated, grey; thick 
bedded to massive 

Covered. Some shaly sandstone at base 

Sandstone, fine grained, laminated, grey; thick 
bedded; brown to gre y weat hering 

Sandstone , fine grained, laminated, cross­
laminated, grey; thick bedded 

Sandstone , fine grained, silty, brownish grey; 
thin bedded 

Covered 

Sandstone, fine grained, laminated, c ross­
laminated; massive to thick bedded; 
brownish grey weathering 

Sandstone, very fine grained, silty , laminated, 
crosslaminated; platy to thick bedded; 
brown weathering 

Mudstone, si lty; thin plat y siltstone and some 
sandstone toward top; few small concretions 

Mostly covered, recessi ve . Mudstone 

Sands tone, fine grained, laminated, c ross­
laminated, grey; thi ck bedded; brownish 
grey weathering 

Thickness 
feet (m) 

1J 

10 

JI 

14 

20 

41 

40 

15 

22 

14 

12 

14 

16 

57 

16 

18 

1J 

II 

11 

40 

11 

(2 .7) 

( 1.2) 

(4 . 0) 

(3. J) 

(2.4) 

(9.4) 

(O.J) 

(6.1) 

(12 .5) 

(! .2) 

(2.7) 

(0. J) 

(I .5) 

(12 .2) 

(I .2) 

(4 .6) 

(6.7) 

(2 .7) 

(4. J) 

(I .2) 

(2 .4) 

(0.9) 

(2.7) 

(J. 7) 

(0.9) 

(0. J) 

(4.9) 

(2.1) 

( 17 .4) 

(4.9) 

(0 . 9) 

(5.5) 

(2.7) 

(0.9) 

( 1.5) 

(4.0) 

(3. J) 

(J. J) 

(12 .2) 

(3. J) 

Height 
Above Base 

feet (m) 

612 

60J 

599 

586 

576 

568 

537 

52J 

50J 

462 

458 

449 

448 

44J 

40J 

J99 

J84 

362 

J5J 

JJ9 

JJ5 

327 

324 

J15 

JOJ 

JOO 

286 

270 

26J 

206 

190 

187 

169 

160 

157 

152 

IJ9 

128 

117 

77 

( 186 . 5) 

( l&J.8) 

(I 82 .6) 

( 178 .6 ) 

( 175 .5) 

( 173. 1) 

( 163.7) 

( 159 .0 ) 

( 153 . J) 

( 140.8) 

( IJ9 .5 ) 

(IJ6 .8 ) 

( IJ6.5) 

( IJ5 .0) 

(122 . 8) 

( 121 .6) 

( 117 .0) 

( 110. J) 

( 107 .6) 

(!OJ. J) 

( 102 . ! ) 

(99 .7) 

(98.7) 

(95 . 0) 

(92 .J) 

(91 .4) 

(87 .2 ) 

(82. J) 

(80.2) 

(67 .8) 

(57 .9) 

(57 .0) 

(51 .5) 

(48.8) 

(47 .8) 

(46. J) 

(42. J) 

(39 . 0) 

(35 .7) 

(20.4) 



Unit 

12 

II 

JO 

Lithology 

Covered 

Sandstone, fine grained, grey; thick bedded 

Covered, recessive 

Sandstone, as below, massive 

Cove red, recessive 

Sandstone, fine · grained, laminated, c ros s­
laminated, grey; thick bedded to platy; 
brownish grey weatheringj minor 
c rossbedding 

Covered 

Sandstone, fine grained, laminated 

Sandstone, fine gra ined, laminated; interbedded 
platy shale 

Sandstone, fine grained, laminated, cross­
laminated, grey; thick bedded; weathers 
platy and greyish brown 

Sandstone, fine grained, very silty; platy; some 
shal y layers 

Sandstone, fine grained, silty, laminated, cross­
laminated, grey; thin bedded; greyish brown 
weathering. 

Buckinghorse Formation 

Mudstone, black, concretionary, exposed 
slopes below. 

Thickness 
feet (m) 

19 (5.8) 

(0.9) 

(0.6) 

(I .8) 

(0. 3) 

(2 . 4) 

(2. I) 

(0.9) 

(0.9) 

( I .2) 

(0. 3) 

(2 . 7) 

Section 64-25 . Buckinghorse and Sikanni Formati ons , gully on east side of 
Muskwa River , opposite mouth of Chlotapecta Creek, Fort 
Nelson map-area, British Columbia, 58°3'3 'N, 12J 0 45 'W. 
Measured in feet and conver ted to me t res. 

14 

13 

12 

II 

JO 

27 

26 

25 

24 

Sikanni Formation 

Top of ridge, end of exposures. 

Most of formation is inaccessi ble, and 
th icknesses of ind ividual units of sands tones 
and shale we re estimated from measure­
ments carried a long covered slopes . 

The following thi cknesses a re only approximate. 

Sandstone, with some interbedded mudstone. 
Partly covered 

7th Sandstone 

Muds tone 

6th Sandstone 

Muds tone 

5th Sandstone 

Muds tone 

4th Sandstone 

Muds tone 

Jrd Sandstone 

Mudstone 

2nd Sandstone 

Mudstone 

I st Sandstone, thin bedded at base, thick 
bedded at top. 

Buckinghorse Formation 

Mudstone, very silty; interbedded siltstone and 
platy sandstone; rusty weathe ring 

Mudstone, black, rubbly; rusty weathering; 
some thin sandstones and one foot (O.J m) of 
sandstone at top; thin concretionary layers, 
reddish brown weathering 

Mudstone, black, blocky; rusty weathering; ver y 
silty with silt stone at top; well developed 
concretionary layers, reddish brown 
weathering 

Mudstone, black, rubbl y; rusty weathering; rare 
thin bed of platy sandstone; reddish brown 
weathering concretionary layers 

210 

50 

30 

30 

40 

80 

55 

40 

JO 

35 

135 

40 

JO 

45 

20 

I JO 

60 

185 

(64 .0) 

( 15.2) 

(9. I) 

(9. I) 

( 12 . 2) 

(24 .4) 

( 16.8) 

( 12 .2) 

( 3.0) 

( J0.7) 

(41. I) 

( 12 .2) 

0.0) 

( 13.7) 

(6 . I) 

03.5) 

(18. 3) 

(56 .4) 

Height 
Above Base 

feet (m) 

66 

47 

44 

42 

36 

35 

27 

20 

I 7 

14 

10 

810 

600 

550 

520 

490 

450 

370 

315 

275 

265 

230 

95 

55 

45 

2151 

2131 

2021 

1961 

(20. I ) 

( 14 . 3) 

(13.4) 

( 12 .8) 

(I I .0) 

( 10.7) 

(8.2) 

(6. I) 

(5.2) 

(7.J) 

(3.0) 

(2 . 7) 

(243.8) 

( 182 .9) 

( 167 .6) 

( 158.5) 

( 149 .4) 

( 137 . 2) 

(I 12 . 8) 

(96.0) 

(83 . 8) 

(80.8) 

(70.1) 

(29.0) 

( 16.8) 

( 13 .7) 

(655.6) 

(649 . 7) 

(616 .0) 

(597. 7) 

Unit 

23 

22 

21 

20 

19 

I 8 

I 7 

16 

15 

14 

13 

12 

I I 

10 

13 

12 

JI 

10 

Lithology 

Mudstone. Inaccessible. Approximately 

Mudstone, black, rubbly; thin lenti cu lar 
si l tstone, 10% 

Mudstone, black, rubbl y; rusty weathering; 
sandstone bed at top; few concretionary 
layers 

Mudstone, black, rubbly; rusty weathering; 

r~;~:-75.2 ~~~s~o;de;, fineJ
1
y t~amina;:c~~~ 

crosslaminated , 5-1096 

Mudstone, black, rubbly; rusty weathering; rare 
platy sandstone; poorly developed concre­
tionar y layers 

Mudstone, black, rubbly; rusty weatheringi 
poorly developed concretionar y layers; few 
separate concre tions a t top 

Mudstone, black, rubb ly; rusty weathering; 
yellow efflorescence; I to 2 inches 
(25 .4-50.8 mm) beds of platy sandstone at 
irregular intervals 

Mudstone, black, rubblyj rust y weathering; 
yellow efflorescence; poorly developed con­
cretionary layers 

Mudstone, black, rubbly ; rusty weathering; 
poorly developed conc retionary layers; 
I inch (25.4 mm) bed of bentonite at top 

Mudstone, blac k, rubbly to splintery; rusty 
weathering; poorly developed concretionary 
layers; few thin layers of bentoni te; I to 
2 inches (25.4-50.8 mm) platy sandstone at 
top 

Mudstone, black, rubbly ; rusty weathering; few 
thin beds of platy sandstone toward top 

Mudstone, black, rubbly; rusty weathering; 
several beds J to4 inches (76.2-101.6 mm) 
laminated silty platy sandstone toward top; 
few t hin bentonite beds 

Mudstone, black, rubbly; rusty weathering; few 
sandy concre t ionary beds, I to 2 inches 
(25.4-50.8 mm) 

Cove red . Approximately 

Mudstone, black, rubbly to flaky; yellow efflo­
rescence; rusty weathering; few thin beds of 
pla ty concretionary sandstone 

Mudstone, as above; thin concretionary beds 
give striped appearance 

Mudstone, black, rubbly to flaky; yellow efflo-
rescence; rusty weathering; few 
concretionary layers 

Mudstone, as above; topped by concretionary 
laye rs 

Mudstone, black, flaky to rubbly; ye llow efflo­
rescence; rusty weathering 

Remainder of section was measured on cliff 
immediately above sandstones . Some gap 
may occur between these beds and overlying 
beds measured in main creek 

Mudstone, black, rubbly to splintery; rusty 
weathering; rare concretions, reddish brown 
weathering 

Mudstone, black, rubbly; rusty weathe ring; few 
concretions, reddish brown weathering 

Mudstone, black, rubbl y to blocky; rust y 
weathering; siltier at top; some concretions, 
reddish brown weathering 

Mudstone, black, r ubbly to blocky; rusty 
weathering; some concretions, reddish 
brown weathering; topped by 6 inches 
(152.4 mm) of sandstone. 

(Scatter equivalent) 

Sandstone, fine grained, laminated 

Mudstone, ve ry sil ty, black; rusty weathering 

Sandstone, fine grained, grey, siliceous, 
laminated, crosslaminated; crossbedded, 
thick bedded; brownish grey weathering 

Mudstone, si lty, black; rusty weathering; some 
beds of sandstone, very fine grained, platy 
to flaggy; rusty weather ing 

Sandstone, fine gra ined, grey, siliceous, 
laminated, crosslaminated; c rossbedded, 
t hick bedded; brownish grey weathering 

Thickness 
feet (m) 

150 

20 

75 

65 

135 

102 

JOO 

130 

50 

65 

30 

80 

20 

75 

25 

60 

30 

15 

50 

125 

50 

75 

105 

13 

(45 .7) 

(6.1) 

(23.0) 

( 19.8) 

(4 J. I) 

01 .I) 

00 .5) 

(39.6) 

( 15.2) 

( 19.8) 

(9 .I) 

(24 .4) 

(6.1) 

(23.0) 

(7 .6) 

( 18 . 3) 

(9. I) 

(4 .8) 

(15.2) 

08 . 1) 

(15.2) 

(23.0) 

(32 .0) 

(0.6) 

(I .2) 

(2.4) 

(4.0) 

( J.8) 

Height 
Above Base 

feet (m) 

1776 

1626 

1606 

1531 

1466 

IHI 

1229 

1129 

999 

949 

884 

854 

774 

754 

679 

654 

594 

564 

549 

499 

374 

324 

249 

144 

142 

138 

130 

117 

(541 .3) 

(495 .6) 

(489 .5) 

(466 .6) 

(446 .8) 

(404 .6) 

074 .5) 

044. I) 

004 .5) 

(289 . 3) 

(269 .4) 

(260 . 3) 

(235 .9) 

(229.8) 

(207 .0) 

( 199. 3) 

( 181 .I) 

( 171 .9) 

(167. 3) 

( 152.1) 

(I 14 .0) 

(98.8) 

(75 .9) 

(4J. 9) 

(43. 3) 

(42. I) 

09.6) 

05. 7) 

103 



Unit Lithology 

Mudstone, silty, black; rusty weathering; 
grading upward into argillaceous siltstone, 
blocky; rusty weathering; some lenses of 
sandstone; rare concretions, reddish brown 
weathering 

Sandstone, fine grained, siliceous, brownish 
grey, laminated; concret ionary layer 

Mudstone, black, rubbly; rusty weathering; 
becoming slightly si ltier at top. Partly talus 
covered 

Siltstone, argillaceous, black, blocky; rusty 
weathering; some silty mudstone at base 

Sandstone, very fine grained, grey, siliceous, 
very . finely laminated, crosslaminated; 
crossbedded, thick bedded to massive; 
brownish grey weathering; few concre­
tionary zones; worm burrows and tracks 

Mudstone, ve ry silty, blocky; rusty weathering 

Sandstone, fine grained , grey, siliceous, 
brownish grey; brownish grey weathering 

Mudstone, very silty, to siltstone, argillaceous, 
blocky; black; ru sty weathering; few sandy 
lenses; very silty to sandy at top. 

Thickness 
fee t (m) 

9.5 

29 

46 

) . 5 

14 

(J.O) 

(O. J) 

(8.8) 

(2.1) 

(14 .O) 

( J. l) 

(0. J) 

(4. J) 

Sect ion 64-26. Upper beds of Buckinghorse Formation, gull y on east side of 
Muskwa River, above mouth of Kluachesi River, Fort Nelson 
map-area, British Columbia, 58°08'N, 123°25'W. Measured in 
feet and converted to metres. 

ll 

12 

II 

JO 

Buckinghorse Formation 

End of exposure . 

Mudstone, black, rubbly; rusty weathering; 
some concretions and concretionary beds 

Mudstone, black, rubbly; some large concreti ons 
and concretionary beds; reddish brown 
weathering 

Muds tone, black, rubbly; rusty weathering 

Mudstone. Talus covered 

Mudstone. Poorly exposed 

Mudstone , black, rubblyj rusty weathering 

Covered 

Mudstone, black, rubbl y to flaky; rusty 
wea thering 

Mudstone, black, rubbly; rusty weathering 

Mudstone. Talus covered 

Mudstone, black, rubbly; rust y weathering; 
some concretions; reddish brown weathering 

Mudstone, black, rubbly; rusty weathering; 
yellow efflorescence; poorly developed con­
cretionary layers 

Mudstone, black, rubbly; rusty weathering; 
poorly developed concretionary layers. 

Beds below are folded and not con t inuously 
exposed. 

125 

160 

120 

40 

20 

160 

75 

20 

80 

20 

80 

260 

50 

(38. J) 

(48.8) 

(36.6) 

( 12 .2) 

(6.1) 

(48 . 8) 

(22.9) 

(6.1) 

(24 . 4) 

(6.1) 

(24 .4) 

(79 .2) 

(15.2) 

Section 64-27. Sikanni Formation, on escarpment eas t of Muskwa River, just 
north of mouth of Kluachesi River, Fort Nelson map-area, 
Bri tish Columbia, 58° 12'N, 123°29'W. Measured in fee t and 
converted to metres. 

21 

22 

21 

20 

19 

18 

17 

16 

15 

lOlt 

Sikanni Formation 

Top of ridge, end of exposures. 

Mostly covered by talus of sandstone 
blocks. Upper 50 feet (J 5.2 m) is 
sandstone, fine grained, laminated, 
brown; flaggy to thin bedded; cross­
bedded; brown weathering; some 
mudstone . Some lower sandstones 
outcrop along the ridge 

Sandstone, fine gra ined, siliceous, grey; 
thick bedded to massive; brown to 
grey weathering 

Mudstone 

Sandstone, as above 

Mudstone, black, blocky 

Sandstone, fine grained, siliceous; thi ck 
bedded; some mudstone 

Mudstone and siltstone; interbedded sandstone, 
40% 

Sandstone, fine grained, poorly laminated, 
brownish grey, siliceous; thic k bedded 
to massive; grey weathering; poorly 
exposed at top 

Muds tone 

470 

15 

20 

JO 

35 

(43. J) 

(4 .6) 

(9.6) 

(6. 1) 

(1.8) 

(J.O) 

(2.1) 

(10.7) 

(0. l) 

Height 
Above Base 

feet (m) 

Il l 

IOI .5 

100.5 

71 .5 

64 .5 

18.5 

15 

14 

1210 

1085 

925 

805 

765 

745 

585 

510 

490 

410 

390 

JJO 

50 

812 

342 

327 

125 

305 

299 

289 

282 

247 

(JJ.8) 

(J0.9) 

(J0.6) 

(21 .8) 

(19.7) 

(5.6) 

(4 .6) 

(4 ,J) 

(368.8) 

(JJO. 7) 

(281 .9) 

(245 .4) 

(2ll.2) 

(227. I) 

( 178. J) 

( 155 .4) 

( 149 . 4) 

( 125 .0) 

( 11 8.9) 

(94 .5) 

(15 . 2) 

(247 .5) 

( 104 .2) 

(99 .7) 

(99 . I) 

(93.0) 

(91.1) 

(88. J) 

(86 .0) 

(75 .J) 

Unit 

14 

12 

II 

JO 

Lithology 

Sandstone, fine grained, laminated, cross­
laminated, grey, siliceous, thick 
bedded to massive; brown to grey 
weathering; some channel-fill at base; 
tracks and trails 

Mudstone, silty , blocky; few thin beds of 
silty sandstone and rare concre tionary 
layer 

Siltstone, argillaceous, black to dark grey; 
some mudstone; sandstone, 40%, fine 
grained, laminated, brownish grey 
weathering; platy to thin bedded 

Mudstone, very silty, blac k; si ltstone at 
top; layers of reddish brown 
weathering concretions 

Sandstone, fine grained, laminated, sili­
ceous; rus ty brown to grey weathering 

Mudstone, si lty; blocky; siltier at top with 
argillaceous siltstone; few concretions 

Siltstone, argillaceous; blocky; some 
interbedded mudstone; thin orange 
weathering concretions 

Mudstone, rubbly, black; interbedded 
sandstone, 40%, 6 inches to one foot 
(152.4 mm-0.3 m) beds , laminated, 
rusty brown weathering 

Mudstone, black, rubbly; rusty 
weathering; few concretionary layers, 
reddish brown wea thering 

Sandstone, fine grained, grey, siliceous; 
poorly bedded; knobby; brownish grey 
weathering 

Sandstone, fine grained, laminated, grey 
siliceous; massive ; brownish grey 
weathering; few concretions 

Mudstone, black, si lty, blocky; some len­
ticular sandstone; rusty weathering; 
some concretions, reddish brown 
weathering 

Mudstone, silty, black, blocky; 
interbedded sandstone, 4096, fine 
grained, lam ina ted, platy to flaggy; 
some concre tions, reddish brown 
weathering 

Sandstone, fine grained, laminated, gre y, 
crosslaminatedi platy to thick bedded; 
rusty to brownish grey weathering; 
few thin beds of mudstone; some con­
cretions, reddi sh brown weathering. 

Buckinghorse Formation 

Mudstone, very silty, brownish grey; rusty 
weathering; blocky to platy; 
4 to 6 inches (101.6-152.4 mm) beds of 
argillaceous lami na ted sandstone; 
some concretions 

Mudstone, black, rubbly to blocky; rusty 
weathering; becoming silty and platy 
toward the top; reddish brown 
weather ing. 

Thic kness 
feet (m) 

28 (8.5) 

24 (7. J) 

(2.4) 

19 (5 .8) 

(0. J) 

39 (I J.9) 

(I .5 ) 

( J.8) 

49 ( 14 .9) 

(2 ,7) 

12 (J,7) 

20 (6.1) 

II (J.4) 

15 (4.6) 

12 (J,7) 

80 (24 .4) 

Section 6ij-28. Sandstone in Buckinghorse Formation, east flank of anticline, 
Chischa River, Fort Nelson map-area, British Columbia, 
58°34'N, 123°49'W. Measured in feet and converted to metres. 

JO 

Buckinghorse Formation 

Overlying beds not exposed. 

Sandstone, fine grained; flaggy to thin bedded; 
rust y brown weathering 

Mostly covered. Mudstone 

Sandstone, fine grained, laminated, siliceous; 
platy to flaggy; brownish grey weathering; 
concre tionary zones 

Sandstone, very silty; platy; some mudstone 

Sandstone, fine grained , lamina ted, cross­
laminated, grey, siliceous; thick bedded; 
brownish grey weathering; concretionary 

Sandstone, silty, s iliceous, brownish grey; 
poorly bedded; brown weathering; concre­
tionar y zones 

Sandstone, fine grained, laminated, gre y, 
sili ceous , crosslaminated; thick bedded; 
brownish grey weathering; concretionary 
zones 

Sandstone , silty, brownish grey , siliceous, 
lamina ted; poorly bedded; concretionary 
zones 

JO 

65 

14 

15 

18 

(J.O) 

( 19.8) 

(4. J) 

(0.9) 

(4 . 6) 

(2 ,7) 

(2.4) 

(5.5) 

Height 
Above Base 

feet (m) 

246 

218 

194 

186 

167 

166 

127 

122 

116 

67 

58 

46 

26 

15 

92 

80 

267 

257 

192 

178 

175 

160 

151 

143 

(75 . 0) 

(66 .4) 

(59. J) 

(56.7) 

(51.0) 

(50.6) 

(38.8) 

(37 .2) 

(35.4) 

(20.4) 

( 17 ,7) 

(14 .0) 

(7 .9) 

(4 .6) 

(28.0) 

(24 .4) 

(81.4) 

(78. J) 

(58.5) 

(54. J) 

(53. J) 

(48.8) 

(46 .0) 

(43 .6) 



Unit Lithology 

Mudstone, black, rubbly to blocky; becoming 
very silty with laminated siltstone at top,· 
grading into overlying beds; rare concretions 

Mudstone, black, rubbly to blocky; rusty 
weathering; reddish brown weathering 
concret ions and beds. 

Underlying beds not exposed. 

Thickness 
feet (m) 

55 ( 16.8) 

70 (21. J) 

Section 64-29. Scatter equivalent, Buckinghorse Formation, centre of anticline, 
Chischa River, Fort Nelson map-area, British Columbia, 
58°l5'N, 123°47'W. Measured in feet and converted to metres. 

22 

21 

20 

19 

18 

17 

16 

15 

14 

12 

JI 

JO 

Buckinghorse Formation 

Mudstone, black; rubbly; rusty weathering; 
scattered reddish brown weathering 
concretions. 

(Scatter equivalent) 

Mudstone, blocky; rusty weathering; very silty 
at top, with sandy siltstone 

Sandstone, fine grained, laminated, 
c rosslaminated, siliceous, grey; thick 
bedded; brownish grey weathering 

Mudstone, black, blocky; rusty weathering; 
grading upward into argillaceous siltstone 

Sandstone , fine grained, laminated, siliceous, 
grey; thick bedded; brown weathering 

Mudstone, black; rusty weathering; rubbl y at 
base, grading upward into argillaceous, 
blocky silts tone 

Siltstone, argillaceous, blocky; rusty weathering 

Mudstone, blocky; silty, grading into overlying 
beds; concretionary at base 

Sandstone, fine grained; platy 

Muds tone, silty, platy 

Sandstone, fine grained, laminated, 
crosslaminated, siliceous, greyi thick 
beddedj some beds of poorly laminated silty 
sandstone 

Shear 

Sandstone, fine grained, laminated; thin- to 
thick-bedded 

Sandstone, silty, laminated, grey; thin bedded; 
light brown weathering; concretionary zones 

Mudstone, black, rubbly; rusty weathering; 
becoming very silty and blocky at top; large 
reddi sh brown weathering concretions in 
lower part 

Sandstone, fine grained, laminated, grey; platy 

Mudstone, black, silty; platy; rusty weathering; 
some concretions 

Sandstone, fine grained, laminated, cross­
laminated; thin bedded; some interbeds of 
poorly bedded sandstone 

Sandstone, very silty, grey, siliceous; poorly 
bedded; brownish grey weathering; concre­
tionary layers 

Sandstone, fine grained, laminated, cross­
laminated, grey, siliceous; thin bedded; con­
cretionar y layers 

Sandstone, ve ry silty; poorly bedded 

Sandstone, fine grained, laminated, 
crosslaminated, grey; thin bedded; grey 
weathering; concretionary layers 

Sandstone, fine grained, silty, laminated; poorly 
bedded; brownish grey weathering; 
concretionary layers 

Sandstone, fine grained, laminated, grey; thin 
bedded; some sandstone as above 

Sandstone, very silty, grey; poorly bedded; some 
laminated sandstone lenses; concretionary 
layers. 

River leve l, end of exposures. 

12 

JI 

(I .5) 

(2.4) 

0.7) 

( 1.5) 

(9.4) 

( 1.2) 

(0.9) 

(0.6) 

1.5 (0.5) 

46 (14.0) 

(2.1) 

6.5 (2.0) 

66 (20. J) 

17 

16 

(0. J) 

(I .2) 

(5.2) 

( 1.5) 

(4.9) 

( 1.5) 

(0.9) 

(2. J) 

(0.9) 

(2.7) 

Height 
Above Base 

feet (m) 

125 

70 

267 

262 

254 

242 

2J7 

206 

202 

199 

197 

195 .5 

149 .5 

142.5 

JJ6 

70 

69 

65 

48 

4J 

27 

22 

19 

12 

08.J) 

(21. J) 

(81 .4) 

(80.0) 

(77 .4) 

(74 .O) 

(72.2) 

(62.8) 

(61 .6) 

(61 .0) 

(60.0) 

(59 .0) 

(45 .6) 

(4J.4) 

(41.5) 

(21. J) 

(21 .O) 

(19.8) 

( 14 .6) 

( JJ . J) 

(8.2) 

(6.7) 

(5.8) 

0.7) 

(2.7) 

Sec tion 64-30. Sikanni Formation, on escarpment opposite Tuchodi River, Fort 
Nelson map-area, British Columbia, 58°50'N, 123°34'W. 
Measured in feet and converted to metres. 

Unit 

JO 

29 

28 

27 

Lithology 

Top of ridge, end of exposure. 

Sikanni Formation 

Sandstone, very fine to fine grained, 
homogeneous to laminated, sili ceous, brown 
to brownish grey; thin to thick bedded; few 
thin shaly intervals 

Mudstone and interbedded sandstone, 40%; 
grades into overlying unit 

Sandstone, fine grained; platy to flaggy; rusty 
brown weathering 

Mudstone; some sandstone 

7th Sandstone 

26 Sandstone, fine grained, siliceous, brownish 
grey; crossbedding; light brown weathering 

25 Sandstone, fine grained, laminated; interbedded 
mudstone, 40% 

24 Sandstone, fine grained, laminated, siliceous, 
brownish grey; thick bedded; some 
mudstone, 30% 

23 Mudstone, black; some interbe<lded sandstone, 

22 

especially at top 

6th Sandstone 

Sandstone, fine grained, laminated , cross­
laminated, siliceous, grey; thick bedded; 
brownish grey weathering 

21 Sandstone, fine grained, laminated, siliceous, 
grey; thin to thi ck bedded; interbedded; 
interbedded mudstone, 40% 

20 Mudstone, black 

5th Sandstone 

19 Sandstone, fine grained, laminated, siliceous, 
grey; thick bedded to massive; brownish 
grey weathering 

18 Sandstone, fine grained, laminated; flaggy to 
thin bedded; interbedded siltstone and some 
mudstone 

17 Mudstone, black; rubbl y; becoming very silty at 

16 

15 

14 

12 

II 

JO 

top, grading into overlying unit; some thin 
concretionary beds 

4th Sandstone 

Mudstone, grading upward into sandstone; 
flaggy to thin bedded 

Sandstone, fine grained, laminated to mottled, 
siliceous, grey; thick bedded 

Mudstone, black; several lenticular beds of 
sandstone, 6 to 8 inches (152.4-203.2 mm) 
beds, 30%; very silty at top 

Sandstone, fine grained, laminated, cross­
laminated; thick bedded; brown weathering; 
some thin beds of mudstone 

Mudstone, silty; platy 

Sandstone, fine grained, lami nated, cross­
laminated, siliceous; platy to flaggy; beds 6 
inches to 2 feet (152.4 mm-0.6 m) inter­
bedded mudstone, 30%, platy 

Mudstone, black; silty; interbedded sandstone, 
flaggy to thin bedded; beds 2 inches to one 
foot (50.8 mm-0.3 m), 25% 

3rd Sandstone 

Sandstone, fine grained, laminated to mottled, 
siliceous, brownish grey; thi ck bedded to 
massive; brown weathering; much reworking 
giving very irregular and uneven bedding; 
some concretions 

Mudstone, black; interbedded platy to flaggy 
sandstone, 25% 

Mu~stone, black; grading upward into inter­
bedded sandstone, 10%, and mudstone; platy 

2nd Sandstone 

Sandstone, fine grained, laminated, si liceous, 
grey, crosslaminated; thin to thick beddedi 
brownish grey weatheringi some cross­
bedding; worm markings 

Thickness 
feet (m) 

JOO 

JO 

27 

45 

17 

46 

55 

17 

79 

78 

40 

14 

16 

25 

JI 

26 

4J 

J4 

12 

00.5) 

(9.1) 

(4.0) 

(2.4) 

(8.2) 

( JJ.7) 

(5.2) 

( 14 .O) 

(16.8) 

(5.2) 

(24. I) 

(23.8) 

(2 .4) 

( 12 .2) 

(2.1) 

(2.1) 

(4. J) 

(4 .9) 

(I .5) 

(7 .6) 

(9.4) 

(7 .9) 

(JJ. J) 

(10.4) 

(J.7) 

Height 
Above Base 

feet (m) 

941 

841 

811 

798 

790 

76J 

718 

701 

655 

600 

58J 

504 

426 

418 

J78 

J71 

J64 

J50 

JJ4 

329 

J04 

273 

247 

204 

170 

(286 .8) 

(256. J) 

(247 .2) 

(24J.2) 

(240.8) 

(232 .6) 

(218.8) 

(2JJ.7) 

(199.6) 

(182 .9) 

( 177. 7) 

(5J.6) 

( 129 .8) 

( 127 .4) 

( 115.2) 

(I IJ. J) 

( 110.9) 

(106 .7) 

( 101.8) 

(JOO. J) 

(92 .7) 

(8J.2) 

(75 .J) 

(62 .2) 

(51 .8) 

105 



Unit Lithology 

Sandstone, fine gra ined, laminated, cross­
Jaminated, si liceous grey; t hin bedded; 
interbedded platy mudstone, 25% 

Mudstone, black; silty at top; reddish brown 
weathering, silty concretionary beds in 
uppe r half 

I s t Sands tone 

Sandstone, fine grained, laminated, si l iceous, 
grey; thick bedded; brown weathering 

Mudstone, rubb ly to blocky; some silt y concre­
tionary layers 

Sandstone, fine grained, laminated, si liceous, 
grey; thin to thick bedded; brownish grey 
weather ing; inter bedded mudstone, 40%, 
silty, platy ; few concre t ions; less mudstone 
at top. 

Buckinghorse Formation 

Mudstone, si lty, dark grey; blocky to pla t y; 
rusty weathering; interbedded sandy silt­
s tone, 40%, lam inated, platy to flaggy ; co n­
cret ions 

Siltstone, argillaceous; blocky to mass ive, rusty 
weathering; reddis h brown wea th ering 
concret ions . 

End of exposure. 

Thickness 
feet (m) 

J7 (5 . 2) 

64 ( J9 . 5) 

27 (8.2) 

22 (6 . 7) 

28 (8.5) 

JJ (J.9) 

(2 . 7) 

Section 64-3 1. Dunvegan Formation, on escar pment east of Tuchodi River , Fort 
Nelson map-area, British Columbia, 58°J6 'N, 123°25'W. 

2J 

20 

J9 

18 

Measured in feet and converted to metres. 

DUNVEGAN FORMATION 

Top of ridge, end of exposure . 

Conglomera te, grey; massive; some 
c rossbeddi ng; considerable sandy matri x and 
very !>andy at base; pebbles up to 3 inches 
(76.2 mm), ave rage YJ to I inch 
(12 .7-25.4 mm) 

Sandstone, coarse grained; flaggy to thick 
bedded; crossbedded; conglomeratic lenses 

Conglomerate, grey; massive; pebbles up to 
2 inches (50.8 mm) 

Mostly covered. Some argillaceous siltstone 
and mudstone at base 

17 Cong lomerate, grey; massive; some c ross-
beddi ng; pebbles YJ to I inches 
(12.7-25.4 mm); much coa rse grained 
sands tone mat rix 

16 Conglomerate, grey; massive; sandy matrix, and 
sandstone in middle; pebbles 14 to 2 inches 
(6.3-50.8 mm), average one inch (25 .4 mm); 
quartz, chert, quartzite, argillite; rounded; 
black, green, blue, white 

l 5 Pa r tly covered and inaccessible. Muds tone, 
black to olive brown; rubbly and flaky in 
ta lus 

14 Conglomerate, grey; massive; brownish grey 
weathering; ma trix of coa rse grained sand­
stone; lower part is mainly sandstone with 
abundan t streaks and lenses of pebbles, 
I /8 to 4 inches (3.2 - 101.6 mm); rounded; 
black, green, pink, white, grey , blue; light 
yellowish brown; chert, quar t z, qua rt zite, 
argillite 

l 3 Covered. Mudstone ta lus at base, some at top 

12 Sandstone, fine grained, silty , si l iceous, 
greenish grey; thick bedded at base ; 
becoming argillaceous and si lty and ve r y 
platy at top 

11 Mudstone. Poorly exposed 

10 Sandstone, medium grained, siliceous, grey; 

106 

thi ck bedded; browni sh grey weather ing 

Mudstone. Mostly covered 

Mudstone, rubbly to blocky; dark olive grey; 
siltier at top 

Mudstone, dark oli ve brown to dark brownish 
grey: blocky; very silty in upper 2 feet 
(0.6 m) 

Sandstone, f ine grained, to siltstone, brownish 
grey to green ish grey; thick bedded; 
greenish to rus t y weathering 

Mudstone , very silty, platy to blocky, dark 
brownish grey; 6 inches ( J 52.9 mm) bed of 
sands tone near base 

28 

20 

J5 

12 

JJ 

42 

45 

87 

4) 

2) 

J2 

J7 

(8 .5) 

(6. J) 

(4.6) 

(9 .8) 

( JO. I ) 

( J2.8) 

( J J. 7) 

(26.5) 

( JJ . J) 

(2 . J) 

(0.9 ) 

(2 . J) 

(7 .0) 

(J.7) 

(5.2) 

( J . 2) 

(I .8) 

Height 
Above Base 

feet (m) 

J58 

J4l 

77 

50 

28 

22 

478 

450 

410 

4J5 

183 

150 

308 

263 

J76 

J JJ 

126 

J2J 

116 

91 

81 

64 

60 

(48 . 2) 

(41 .O) 

(21.5) 

( 15 . 2) 

(8.5) 

(6.7) 

(2 .7) 

( J4 5 . 7) 

( J 17 . 2) 

I l 11.1 l 

( 126 . 5) 

( J 16.7) 

( 106 . 7) 

(91 . 9 ) 

(80.2) 

(51.6) 

(40 . 5) 

(18.4) 

(17 .5) 

(JJ .4) 

(28. J) 

(24 .7) 

( J9.5) 

( JS. J) 

Unit Lithology 

Sands tone , medium to coarse grained, brownish 
gre y; massive to thick bedded; brown 
weathering; conglomeratic lenses 

Conglomerate, grey; massive; some lenses and 
streaks o f sands tone; pebbles, l /8 to 
2 inches (3 .2 -50.8 mm), ave rage YJ to I inch 
(12.7-2.4 mm); sandi er at top; trunca tes 
underlying beds 

Mudstone, very silty, platy; lenticular sand­
stone , 5096; cut out along slope by overlying 
beds 

Sandstone, fine grained , lam ina t ed, si liceous, 
brownish gre y; thick bedded. 

End of exposure. 

Thickness 
fee t (m) 

(4 . 0) 

14 ( 10.4) 

(0.9) 

( J . 2) 

Sec ti on 65 - I. Dunvegan Formation, headwa t ers of West Klua and Adsett Creeks, 
Fort Nelson map-area , Bri tish Columbia , 58°07 'N, 122°3l'W. 
Measured in feet and converted to metres . 

22 

21 

20 

J9 

JS 

J7 

J6 

J5 

14 

JJ 

J2 

JI 

JO 

DUNVEGAN FORMATlON 

Top of ridge, end of exposure. 

Sandstone, medi um grained, browni sh grey; 
flaggy to thin bedded, crossbedded; brown 
weatheri ng; curved fractures ; (Maybe 
! O to 15feet (3.4-4 .6m) more on cliff t o 
east) 

Sandstone , medium grained, brownish grey; 
flaggy to thick bedded, crossbedded; 
browni sh gre y weather ing; some streaks and 
lenses of pebbles 

Covered, recessive. Muds tone in ta lus 

Sands tone, fine- to medium-grained, grey to 
brownish grey; t hic k bedded, crossbedded; 
laminated; browh weathering 

Covered, recessive. Appears to be mudstone 

Conglomerate, grey; massive; crossbedded; 
brownish grey weathering; lenses of coarse 
grained sandstone; pebbles average about 
YJ inch (12.7 mm) some are as much as 
I Yi inch (38 .1 mm); much sandstone matrix; 
defi ned bedded appearance produced by var­
iation in grain size 

Sandstone , fine grained, laminated, c ross-
laminated; crossbedded; brownish grey 
wea t hering 

Sandstone, medium to coarse grained; much 
crossbedding; streaks and lenses of pebbles 
and conglomerate 

Conglomera te and sandstone (40%); massive; 
pebbles average 14 to Yi inch (6 .3- 12.7 mm); 
finer conglomerate has littl e matr ix 

Conglomerate, greyish brown; massive; grey 
weathe ring; much medium to coa rse grained 
sandstone matrix ; pebb les average Yi inch 
(12 . 7 mm) , many are over one inch 
(25 .4 mm ) and range up to 2Yi inches 
(63.5 mm) 

Sandstone, medium to coarse gra ined, very 
fr iable; brown weathering; streaks and 
lenses of conglomera t e; partl y covered at 
top 

Conglomerate, grey; massive; brownish grey 
weathering; matrix of coarse grained 
sandstone 

Sandstone, medium grained, brownish grey; 
massive; brown weathering; conglomerate at 
top; st reaks and lenses of pebbles, I /8 to 
YJ inch (3.2 - 12.7 mm) 

Conglomerate , grey; massive; brownish grey 
weathering; matrix of coarse grai ned sand­
stone; some crossbedding; pebbles average 
~ to Y.i inch (6.1-12.7 mm); quartz, chert , 
quartzite; blue, grey , black , brown, red , 
green 

Covered. App roximately 

(Section cont inues about Yi mi le (0 .8 km) south­
westward along slope) 

Conglomerate , gre y; massive; crossbedded; 

~;~~~~h s~dst~~:t~:~~f: ;:~~il:s0fa~~:~;: 
Yi inch (12 .7 mm); chert, quartz, quartzite; 
blue, black, white, grey, brown; rounded 

Covered. May include 10 to 20 feet (3.4-6 .l m) 
of conglomerate at top 

Sandstone, f ine grained, laminated to homo­
geneous, gre y to brownish grey, cher t y; 
thick bedded; brow n wea thering; some 
c rossbedding 

JO 

21 

58 

JS 

12 

JO 

20 

J4 

JJ 

70 

22 

6J 

(9.1) 

(7 .0) 

( J7 .7) 

(J.5) 

( J J . 6) 

(9 . 8) 

(0 . 6) 

(1.5) 

(J . O) 

(6. J) 

(4. J) 

( 1.8) 

(4 .0) 

( 1. 8 ) 

(21. JI 

(6 .7) 

( J8 .6) 

(2 . 7) 

Height 
Above Base 

fee t (m) 

54 

4 J 

49J 

461 

418 

180 

175 

JJ7 

105 

101 

298 

288 

268 

254 

248 

215 

229 

159 

J 17 

76 

(J6.5) 

( J2 .5 ) 

(2 . J) 

( 1.2) 

( J49 .4) 

( J40.5) 

( J JJ.5) 

( J J5 .8) 

(I J4.J) 

( J02 . 7) 

(91 .0) 

(92 . 4) 

(90 . 8) 

(87 .8) 

(SJ .6) 

(77 .4) 

(75.6) 

(7 .6) 

(69 . 8) 

(48.5) 

(4J . 8) 

(21.2) 



Unit Lithology 

Partly covered. Appears to be mainly sand-
stone, fine grained, silty; thin bedded to 
platy 

Sandstone, fine grained, laminated to homo­
geneous, grey to brownish grey; thick 
bedded; some pronounced crossbedding 

Sandstone, fine grained, laminated to 
homogeneous, grey; thick bedded, strongly 
crossbedded in upper 2 feet (0.6 m); brown 
weathering 

Sandstone fine to medium grained, laminated, 
brownish grey; platy; brown weathering; few 
beds of thin bedJed sandstone. 

End of exposure . 

Thickness 
feet (m) 

20 (6. I I 

25 (7 .6) 

10 (J.O) 

12 (J . 7) 

Section 65 -2. Dunvegan Formation, north side of Akue Creek, Fort Nelson 
map-area, British Columbia. 58°07'N, 123 °31 'W. Measured in feet 
and converted to metres. 

DUNVEGAN FORMATION 

Top of ridge , end of exposure . 

Conglomerate, grey; massive; much sandstone 
in lower 85 feet (26.0 m) but conglomerate 
dominates above; pebb les average Yi to 
1 inch (12.7-25.4 mm), but maximum size is 
5 to 6 inches (127-152.4 mm); cobb les are 
rounded to sub-rounded; pebbles of quartz, 
chert, quartzite, with few granitic ones; 
pebbles are well rounded; white, blue, grey, 
black; crossbedding is evident in places. 
Mostly inaccessible 

Sandstone, medium grained, silty, not well indu­
rated; poorly bedded, crossbedded; shaly 
beds at base. Mostly inaccessible 

GSC Loe. 7466 

Menispermites reniformis Dawson 
Populites wickendeni Bell 
Laurophyllum sp. Bell 
Platanus newberryana Heer 
Pseudoprotophyllum boreale (Dawson) 
Holli ck 
Pseudoaspidiophyllum latifolium Halli c k 

The above species with exception of Populites 
wickendeni have been recorded previously 
from the Dunvegan, the species of 
Pseudoprotophyllum being restricted so far 
as known to Cenomanian floras. 

Sandstone, coa rse grained, and fine con­
glomerate; laminated, c rosslaminated; 
massive; brown weathering; some beds of 
large pebbles 

Covered, recessive. Presumably mudstone but 
may conta in some conglomerate 

Conglomerate, grey; massive; grey weathering; 
sandstone matrix; not so massive at top and 
shows some crossbedding in very coa rse 
grained, calcareous sandstone; pebbles 
average J /8 inch 0.2 mm); streaks and 
lenses of large pebbles; quartz, chert, 
quartzite; white, blue, grey, red, black, 
brown 

Covered, recessive. May include some con-
glomerate at top 

Sandstone, silty, argillaceous, very friable and 
almost unco nsolidated, laminated; brownish 
grey weathering; numerous irregular masses 
of limonitic or conc retionary sandstone 

Mudstone, silty, platy; lenses of fine grained 
sandstone; grading into overlying beds; 
partly covered 

Sandstone, fine grained, laminated, slightly cal­
careous, well sorted, grey; cherty; massive; 
some c rossbedding, more bedded toward top. 

FORT ST. JOHN GROUP 

Sully Formation 

Covered. Silty mudstone at top. May include 
some sandstone 

Sandstone, fine grained, laminated, grey; thi ck 
bedded; grey weathering 

Cove red 

Sandstone, fine grained, laminated, grey; thick 
bedded; grey weathering 

Covered. Appears to be mainly platy siltstone 
but may include some sandstone 

242 

35 

75 

80 

45 

50 

20 

18 

29 

22 

3.5 

2 .5 

10 

(74 . 8) 

( 10.7) 

( 19 .8) 

(24 .4 I 

(13.7) 

( 15.2 I 

(6 .1 I 

(5.5) 

(8.8) 

(6 .7) 

(I.I) 

(0.8) 

(0.9) 

o.o) 

Height 
Above Base 

feet (m) 

67 

47 

22 

12 

594 

352 

317 

242 

162 

117 

67 

47 

29 

57 

35 

31 .5 

29 

26 

(20.4 I 

( 14. 3) 

(6 .7) 

(J,7) 

( 181.0) 

( 107. 3) 

(96 .6) 

(73 . 8) 

(49 . 4 I 

05.7) 

(20.4 I 

( 14 . 3) 

(8.8) 

( 17. I I 

( 10. 7) 

(9 .6) 

(8 . 8) 

(7 .9) 

Uni t Lithology 

Sandstone, fine grained, laminated, lenti c ular, 
brownish grey; flaggy to thin bedded; light 
brown weathering; interbedded mudstone 
and platy siltstone 

Mostly covered . Silty shale and platy sand­
stone. 

End of exposure. Slopes below are covered with 
much shale talus. 

Thickness 
feet (m) 

( 1.8) 

10 0.01 

Section 65-3. Buckinghorse Formation, Chlotapecta Creek, Fort Nelson 
map-area, British Columbia, 58°30'N, 123°53'W. Measured in feet 
and converted to metres . 

47 

46 

45 

44 

43 

42 

FORT ST. JOHN GROUP 

Buckinghorse Formation 

Top of ridge, end of exposure. 

Shale , black, rubbly to flaky; rusty weathering; 
some platy siltstone 

Shale, black, rubbly; rusty weathering; inter­
bedded sandy siltstone, platy; some silty 
sandstone at top, platy to flaggy 

Shale, black, rubbly; rusty weathering; inter­
bedded platy siltstone; some orange 
weathering concre tions; some sandstone at 
top 

Shale, rubb ly; rusty weathering 

Shale, rubbly; rusty weathering; grading upward 
into inte rbedded shale and sandy siltstone 
(40%), platy; banded appearance 

Shale, rubbly, thin, platy to flaggy; very fine 
grained sandstone (25%) 

41 Sha le, rubbly; rusty weathering; numerous 
lenses of channel-fill sandstone 

40 Sandstone, very fine grained, grey, flaggy; 
interbedded shale (4096); rusty weathering 

39 Shale, rubbly; rusty weathering 

38 Shale, black, rubbly; interbedded fine grained 
sandstone 00%), flaggy; rusty weathering 

37 Sha le, black, rubbly to platy; interbedded sand-
stone (40%), very fine grained, grey; beds 
2 to 6 inches (50.8-152.4 mm) very banded 
appearance; bentonite near base 

36 Shale,_ black,. rubbly; rusty weathering; some 
thin ha rd sli ty beds 

35 Covered; c reek bottom. Approximately 

34 Shale, black, splintery; rust y weathering; some 
concretions. Approximately 

33 Shale, black, splintery; rusty weathering; 
topped by 4 inches (I 01 .6 mm) silty 
sandstone 

32 Shale, black, splintery; rusty weather ing; some 

3 1 

30 

29 

28 

27 

26 

25 

24 

21 

concretions and few thin silty beds 

Shear 

Shale, black, splintery; rusty weathering 

Shale, black, flaky to splintery; rusty 
weathering; few thin silty beds becoming 
more numerous toward top 

Shale, rubbly to flaky; rusty weathering; several 
thin hard silty beds; mostly inaccessible 

Shale, black, rubbly to flaky; rusty weathering 

Shale, black, rubbly; rusty weathering; few con­
cre tions 

Mudstone, silty; blocky; some hard beds of 
siltstone. Inaccessible 

Shale, black, rubbly; rusty weathering 

Shale, black flaky. Talus cove red 

Shale to mudstone, black, rubbly to blocky 
becoming flaky at top; some small dark 
weathering concretions 

50 

52 

44 

25 

40 

25 

17 

24 

24 

18 

39 

10 

150 

125 

25 

15 

10 

82 

40 

10 

35 

10 

10 

55 

50 

( 15.2) 

( 15.8) 

(13.8) 

(7 .6) 

( 12 .2 I 

(7 .6) 

(5 .2 I 

(7. 3) 

(7 .l) 

(5 .5) 

(I I. 9 I 

0.0) 

(45 .7) 

08.1) 

(7 .6) 

(4.6) 

0 .0) 

(25 .O) 

( 12 .2 I 

0.0) 

( 10.7) 

0.01 

0.01 

( 16 .8) 

( 12 .2) 

Height 
Above Base 

feet (m) 

16 

10 

1558 

1508 

1456 

1412 

1387 

1347 

1322 

1305 

1281 

1257 

1239 

1200 

1190 

1040 

915 

890 

875 

865 

781 

741 

733 

698 

688 

678 

623 

(4 .9) 

0.01 

(474 . 9) 

(459 .6) 

(443.8) 

(430.4 I 

:422.8) 

(410.6) 

(402.9) 

097 .8) 

090.4) 

083.1) 

077 .6) 

(365 .8) 

( 362. 7) 

017.0) 

(278.9) 

(271. 3) 

(266.7) 

(263. 7) 

(238.7) 

(226 .5) 

(223.4 I 

(212.8) 

(209. 7) 

(206. 7) 

( 189.9) 
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Unit 

22 

2 1 

20 

19 

18 

17 

16 

15 

14 

12 

II 

JO 

Lithology 

Shale, black, fl aky; few hard sandy beds at 
60 feet (18.3 m); small dark grey weathering 
concretions, some pyri ti c centres; topped by 
4 inch (101.6 mm) of si lt y to argillaceous, 
laminated sandstone 

Shale, black, pla ty to flaky; few thin beds of 
sandstone at top 

Shale, black, flaky to platy; concret ions and 
beds of platy sandstone; concret ionary beds, 
3 to 4 inches (76.2-101.6 mm), at top 

Shale, black, flaky to platy; some thin platy, 
si lt y lenses; thin dark weathe ring concre­
tions; few thin sandstone lenses 

Shale, blac k, flaky; numerous small concre­
tions, dark grey weathering, some with 
pyr it ic centres; hard concre t ionary bed at 
top 

Shale, black, flaky to platy; few hard sandy 
beds, l to 2 inches (25.4-50.8 mm); few con­
c retions with pyritic cen tres; bentoni te a t 
10 feet (3.4 m) and 19 ft (5.8 m) 

Covered 

Shale, black, flaky to platy; thin concre ti ons in 
rows 

Covered 

Mudstone, silty, blocky to rubbly; slightly rus ty 
weathering; brown weathering concretions; 
few thin seams of bentonite near top; shear 
at 30 feet (9.1 m) 

Shale, black, blocky; numerous large concre­
tions at base, becoming less numerous 
toward top. Inaccessible. Approximat ely 

Sandstone, fine gra ined, laminated, c ross­
laminated, grey, siliceous; thick bedded; 
conglomerate at base 

Muds tone , dark grey to black; bentonite at top 

Sandstone, medium grained, grey , siliceous, 
pyri t ic; thi ck bedded; rust y to grey 
weathering 

Muds tone and some sandstone 

Sandstone, medi um grained , grey , siliceous, 
pyri ti c; thick bedded; rusty to grey 
weathe r ing 

Shale 

Sandstone, fine grained, grey, sili ceous; thick 
bedded; rusty green weathering 

Sandstone as above , wi th 3 inches (76.2 mm) of 
ben ton i te shale at top and base 

Sandstone, fine grained, grey, s ili ceous; thick 
bedded; grey weather ing 

Sandstone, fine grained; some mudstone 

Sandstone, f ine grai ned , dark grey, s iliceous; 
thick bedded; channel-fill at base. 

TRIASSIC 

Liard Formation 

Sands tone, fine gra ined , grey, caJcareous; thick 
bedded; brown weathering. 

Thickness 
feet (m) 

92 

65 

17 

49 

44 

16 

JO 

15 

50 

150 

3 .5 

1.5 

19 

(28.0) 

(2. 1) 

( 19 .8) 

(8.2) 

( 14 .9) 

( 13.4) 

(4 .9) 

(3.0 ) 

(4.6) 

( 15.2) 

(45. 7) 

( J. 8) 

(0. 3) 

(0. 3) 

(0. 3 ) 

( J. J) 

(0. 3) 

( 1. 8) 

(0.4) 

(5.8 ) 

(0. 3) 

(2. 1) 

Section 65-4. Dunvegan Formation, escarpment eas t of Dunedin River, Tuchodi 
Lakes map-area, British Columbia, 58°52'N, 124° 11'W . Measured 
in feet and converted to metres. 

25 

24 

23 

22 

108 

DUNVEGAN FORMATION 

Top of ridge, end of exposures. 

Conglomerate, grey, massive; matrix of coarse 
grai ned sandstone; pebbles l /8 to 2 inches 
(3 . 1-50.8 mm), some boulders up to 4 inches 
(10 1.6 mm); pebbles of quartz, chert, quart­
zite; blue , white, grey, black; partly inac­
cessible. Approx imately 

Conglomerate, grey, massive; much coarse 
grained sandstone matrix; pebbles 
M. to "1 inch (6.3 -1 2.7 mm), as above 

Covered. Farther along slope , the lower part of 
thi s interval a ppears to be mudstone, silt­
stone, and few seams of coal or coaly shale. 
The upper half may include conglomerate 

Conglomerate, grey, massive; much coarse 
grained sands tone matrix; pebbles, M. to 
I inch (6.3-25.4 mm), average M. to Yi inch 
(6.3-12.7 mm}. Top of t his unit may be 
somewhat higher as large blocks cover 
slopes 

80 (24 .4) 

35 ( 10. 7) 

80 (24 . 4) 

25 (7 .6) 

Height 
Above Base 

feet (m) 

573 

481 

474 

409 

382 

333 

289 

273 

263 

248 

198 

48 

42 

41 

40 

39 

35 . 5 

34 .5 

28.5 

27 

548 

468 

433 

353 

( 174 .7) 

( 177 . I) 

( 144 .5) 

( 124 . 7) 

( 116 .4) 

( 101.5) 

(88. J) 

(83.2) 

(80.2) 

(75 .6) 

(60. 3) 

( 14 .6) 

( 12.8) 

( 12.5) 

( 121 .2) 

( I 1.9) 

( 10.8) 

( 10.5) 

(8. 7) 

(8.2) 

(2.4) 

(2. J) 

( 167 .O) 

( 142.6) 

( 132 .0) 

(107 .6) 

Uni t Lithology 

21 Sandstone, coarse grai ned, grey, conglomerat ic , 
massive; pebbles K to Yi inch (6.3-12.7 mm) 

20 Conglomerat e, grey, massive; much coarse 
grained sands tone matrix; pebbles, M. to 
4 inches (6.3- 101.6 mm), average "1 to 1 inch 
(12.7-25.4 mm), rounded; quartz, quartzite, 
cher t , argillite; red, green, blue, grey , 
white , black 

19 Conglomerate, grey, massive; much coarse 
grained sandstone; pebbles as above 

l 8 Sandstone , coarse grained, conglomerati c, 
brownish grey, massive; brownish grey 
weathering; crossbedded and cross­
laminated; streaks and lenses of pebbles 

17 Conglomerate, grey, massivei much coarse 
grained sandstone matrix; pebbles as above, 
maximum of 2 inches (50.8 mm) 

16 Covered 

15 Sandstone, silty, argil laceous, greeni sh grey , 

14 

13 

12 

II 

JO 

soft 

Mudstone, very s ilt y, oli ve green, blocky 

Mudstone, dark grey to black, rubbly to blocky 

Covered 

Conglomerate, dark grey to brown extremely 
massive; dark grey weathering; pebbles K to 
2 inches (6.3 to 50.8 mm), averaging "1 to 
I inch (12.7 to 25.4 mm), rounded; quartz, 
quartzite, chert, a rgi llite; red, green, blue, 
grey , white, black; some beds consist 
ent irely of well sorted pebbles, others have 
mat rix of coarse grained sands tone 

Covered, recessive. Some flaky shale in ta lus 

Siltstone, sandy argillaceous , lami nated, dark 
olive grey; poorly bedded 

Covered 

Mudstone, very sil t y; some beds of argill aceous 
siltstone, olive brown 

Covered, recess ive. Talus of rubbly muds tone 

Mudstone, silty, dark grey to black, blocky; 
dark grey weathering; few thin sof t 
concretionar y laye rs; some argill aceous 
silts tone at top 

Siltstone, argillaceous, blocky to flaggy; some 
interbedded silty mudstone; dark grey 
weathering 

Sandstone, f ine grained, laminated, grey , 
sili ceous; some crosslamination; massive to 
thick bedded; brown weathering; few 
intervals of platy sandstone; some 
co'ncre tionar y masses 

Covered, recess ive . Presumably muds tone 

Sandstone, fine grained, brownish grey, 
la minated , calcareous, cherty; massive, 
becoming thin bedded at top; some 
cross bedding; light yellow brown 
weathering; few small concretions. 

F ORT ST. JOHN GROUP 

Sully Formation 

Muds tone , silty, brownish grey , blocky; very 
sand y at top; some reddish brown 
weathering concret ions . 

End of exposure. Slopes below are covered with 
rubbly, rus ty weathering shale and platy 
silts tone . 

Thickness 
feet (m) 

20 

30 

20 

JO 

II 

12 

30 

JO 

15 

34 

2 1 

17 

(6. J) 

(9. 1) 

(6.1) 

(3.0) 

(3. 3) 

(3.6) 

(0.6) 

(2.1) 

( I .8 ) 

( I .8) 

( 15.8) 

(9 . 1) 

( 1.2) 

( 1.5 ) 

(2.7) 

(3.0) 

(4.6) 

(5.2) 

( 10 .4 ) 

(6.4) 

(5.2) 

( 1.2) 

Sect ion 65-5. Sikanni Formation, escarpment eas t of Dunedin Ri ver , Tuchodi 
Lakes map-area, British Columbia, 58°52 1N, 124°1 2'W. Measured 
in feet and converted to metres. 

68 

67 

66 

Sikanni Formation 

Top of ridge, end of exposure. 

Sandstone, medium grained, grey, siliceous; 
massive; some crossbeddingi grades laterally 
and upward into coarse grained sandstone 
and conglomerate, massive but very 
lenti cular; at leas t 15 feet (4.6 m) of 
conglomerate occurs near the top , well 
sor ted; pebbles I /8 to IYi inches (3.2 to 
38.l mm). Approximately 

Sandstone, fine grained , laminated , cross­
laminated, grey; flaggy; crossbedded; grey 
weathering 

Covered 

40 

29 

46 

( 12.2) 

(8.9) 

( 14 .0 ) 

Height 
Above Base 

fee t (m) 

328 

308 

278 

258 

248 

237 

225 

223 

216 

210 

204 

152 

122 

11 8 

113 

104 

94 

79 

72 

38 

17 

101 9 

979 

9l0 

( 100. 0 ) 

(93.9) 

(84 .7) 

(78 . 6) 

(75.6) 

(72 .2 ) 

(68.6) 

(68.0) 

(65.8) 

(64.0) 

(62.2) 

(46 . 3) 

07.2) 

(36.0) 

(34.4) 

(JJ .7) 

(28.7) 

(24. J) 

(21.9) 

( 11 .5) 

(5.2) 

( 1.2) 

(JJ0.6) 

(298.4) 

(289.6) 



Unit 

65 

64 

61 

62 

6J 

60 

59 

58 

57 

56 

55 

54 

51 

52 

5J 

50 

49 

48 

47 

46 

45 

44 

41 

42 

4J 

40 

19 

18 

17 

16 

15 

14 

11 

Lithology 

Sandstone, fine grained, laminated, grey, 
siliceous; flaggy to thick bedded, some 
crossbedding; grey to brown weathering 

Covered 

Sandstone, fine grained, laminated, grey, 
siliceous; flaggy to thick bedded, some 
crossbedding; grey to brown weathering 

Covered 

Sandstone, fine grained, laminated, 
crosslaminated, grey, siliceous; thick bedded 
to massive; brown weathering 

Sandstone, fine grained, laminated, grey, 
siliceous; platy to flaggy; !>Orne thin layers 
of shale and siltstone 

Covered 

Sandstone, fine grained, laminated, grey, 
siliceous; thick bedded to massive; brownish 
grey weathering 

Covered 

Sandstone, fine grained, laminated , grey, 
siliceous; thick bedded to massive; grey to 
brown weathering; some concretionary 

Mudstone and sandstone (50%); becoming 
sandier at top and grading into overlying 
unit. Partly covered 

Mudstone, very silty, blocky to platy; numerous 
thin platy beds of fine grained laminated 
sandstone and siltstone, I to 2 inches 
(25.4 -50.8 mm), increasing toward top and 
grading into overlying unit; reddish brown 
weathering concretions 

Mudstone, blacky, silty, blocky; becoming very 
silty at top with small reddish brown 
weathering concretions; 6 inches (152.4 mm) 
fine grained, crosslaminated, grey sandstone 
at top. Partly covered 

Sandstone, fine grained, silty; poorly bedded; 
rusty brown weathering; some concretions 

Mudstone, very silty, black, blocky 

Sandstone, fine grained, laminated, grey, 
siliceous; thick bedded; rusty to brown 
weathering 

Mudstone, very silty, black, blocky 

Sandstone and interbedded mudstone 

Sandstone, fine grained, laminated, cross­
laminated, grey, siliceous; flaggy to thin 
bedded; brown weathering 

Mudstone, silty, black, blocky; rusty 
weathering; few thin beds of argillaceous 
sandstone; becoming very silty at top and 
grading into overlying unit; some 
concretions 

Sandstone, fine grained, laminated, grey, 
siliceous; thin to thick bedded; rusty 
weathering; some interbedded mudstone at 
base 

Mudstone, black, blocky; rusty weathering; 
grades into overlying unit; numerous small 
concretions at base 

Mudstone, coaly, black 

Sandstone, fine grained, laminated, siliceous; 
thin to thick bedded; brown weathering 

Muds tone, blocky; some concretions 

Sandstone, fine grained, laminated, siliceous; 
thin to thick bedded; brown weathering; few 
small concretions 

Mudstone, silty, black, blocky; grading upward 
into inter bedded sandstone and mudstone 

Sandstone, fine grained, laminated, grey, 
siliceous; thick bedded; rusty weathering 

Mostly covered. Mudstone, silty; platy at top 

Sandstone, fine grained, grey; poorly bedded; 
rusty weathering; traces of wood fragments 
and logs 

Mostly covered. Mudstone, black, flaky 

Siltstone, sandy, blocky to bedded; rusty to grey 
weathering 

Sandstone, fine grained, laminated, grey, 
crosslaminated, siliceous; thin to thick 
bedded; brown to grey weathering; ripple 
marks 

Thickness 
feet (m) 

1J 

J7 

17 

71 

46 

24 

11 

64 

25 

11 

J6 

J8 

2.5 

J0.5 

JO 

(9.4) 

(5.2) 

(JJ.1) 

(22 .5) 

( J4.0) 

(7 .1) 

(JO. J) 

(2. 7) 

(2.7) 

( J9.6) 

(7 .6 ) 

(JO. J) 

(2.1) 

(0.6) 

(0.6) 

(0.9) 

(0.9) 

(0.6) 

(0.6) 

(4.9) 

( l.5) 

(5.5) 

(0.9) 

(0.9) 

(0.6) 

(J.5) 

( J.5) 

(0.7) 

(1.2) 

(0.6) 

(2 .7) 

(0.6) 

(1.0) 

Height 
Above Base 

feet (m) 

904 

871 

856 

8J9 

746 

700 

676 

641 

614 

625 

56J 

516 

501 

496 

494 

492 

489 

486 

484 

482 

466 

461 

441 

440 

417 

(275 .5) 

(266. J) 

(260.9) 

(249.6) 

(227 .4 ) 

(211.4) 

(206.0) 

( J96.0) 

( J91.2) 

( J90.5) 

( J7l.O) 

( 161.4) 

( J51.1) 

( J5l. 2) 

(J50.6) 

( J50.0) 

( J49 .0) 

( J48.l) 

( J47 .5 ) 

( J46.9) 

( J42 .0 ) 

(140.5) 

(115 .0) 

(114.J) 

(112.2) 

415 (112.6) 

(410 ( l1l.O) 

425 (J29.5) 

422.5 (J28.8) 

4J2 (125 .6 ) 

4JO 025 .0) 

40J ( J22 .2) 

199 ( J 2l.6) 

Unit 

12 

1J 

10 

29 

28 

27 

26 

25 

24 

Lithology 

Shale, coaly, black, platy 

Muds tone , blocky; poorly exposed 

Sandstone, fine grained, grey, laminated, 
crosslaminated, siliceous; flaggy to thick 
bedded; brown to rust weathering; some 
large ripples, producing wavy bedding; worm 
trails 

Mudstone, black, rubbly 

Sandstone, argillaceous and silty; poorly 
bedded; rust to grey weathering 

Mudstone. Mostly covered 

Sandstone, argillaceous, crosslaminated; poorly 
to irregularly bedded, thin bedded to 
massive; rust to grey weathering 

Covered 

Sandstone, fine grained, laminated, grey, 
siliceous; flaggy, to thick bedded at top; 
brown weathering; strongly crosslaminated; 
some muds tone and silts tone at base 

23 Sandstone, fine grained, laminated, 
crosslaminated, grey, siliceoUSj flaggy at 
base with some platy siltstone; thick bedded 
at top; brown weathering 

22 Sandstone, fine grained, laminated, some 
crosslamination, grey, siliceous; thick 
bedded; greyish brown to brown weathering; 
few reddish brown weathering concretionary 
masses 

21 Covered 

20 Sandstone, fine grained, laminated, grey, 
siliceous; thick bedded; light brown 
weathering 

19 Sandstone, fine grained, laminated, 
crosslaminated, grey, siliceous; thin bedded; 
rusty weatheringj interbedded mudstone and 
siltstone (40%), platy; few concretions 

18 Covered, recessive 

17 Sandstone, fine grained, laminated to mottled, 
grey, siliceous; flaggy to thin bedded; grey 
to brown weathering; some shaly to silty 
intervals 

16 Mudstone, black, rubbly to blocky; rusty 
weathering; becoming very silty at top and 
grading into overlying unit; reddish brown 
weathering concretions 

15 Mostly covered. Rubbly mudstone at base 

14 Sandstone, fine grained, laminated, grey, 

J1 

J2 

JJ 

JO 

siliceous; flaggy, becoming thicker bedded 
at top; some crossbedding; few concretions 

Sandstone, fine grained, finely and uniformly 
laminated, some crosslamination, grey, 
siliceous; thick bedded; grey to light brown 
weathering; minor channel-fill structures; 
concretionary layer at top 

Sandstone, fine grained, laminated, grey 
siliceous; some crosslamination; flaggy to 
thick bedded; grey to light brown 
weathering; few thin shaly intervals 

Covered 

Mudstone, black, silty, blocky to platy; rusty 
weathering; interbedded fine grained 
argillaceous sandstone, platy to flaggy 

Partly covered. Mudstone, black; rusty 
weathering; few small reddish brown 
weathering concretions 

Sandstone, fine grained, finely and uniformly 
laminated, grey, siliceous; thin to thick 
bedded; rusty grey weathering; few thin 
platy intervals; some large concretionary 
masses 

Shale, silty, dark grey, platy; grading upward 
into overlying unit 

Sandstone, fine grained, laminated, grey, 
siliceous; thin bedded to massive; brownish 
grey weathering; few thin shaly layers with 
small concretions 

Shale, silty, black, platy; some siltstone and 
sandstone, platy to flaggy 

Sandstone, _fine grained, finely and uniformly 
laminated, grey, siliceous; thick bedded; 
grey weathering; few shaly beds 

Thickness 
feet (m) 

0.5 

6.5 

JO 

JO 

J9 

n 

J6 

J4 

J6 

24 

J9 

24 

29 

J2 

JO 

2J 

JO 

2.5 

J0.5 

20 

(O. J) 

(2.0) 

0.0) 

(0.6) 

(0.9) 

( J .2) 

(2. J) 

(2. J) 

(1.0) 

(5.8) 

(4 .0) 

(2.7) 

( l. 8) 

(4.8) 

(4 . 1) 

(4.9) 

(7 .1) 

(5.8) 

(7.1) 

(8.9) 

o. 7) 

(2.4) 

o.o) 

(6.4) 

o .o) 

(0. 7) 

(1.2) 

(0.9) 

(6. J) 

Height 
Above Base 

feet (m) 

189 ( J J8.6) 

188.5 (JJ8.4) 

182 (JJ6.4) 

172 

170 

167 

161 

156 

149 

119 

120 

107 

298 

292 

276 

262 

246 

222 

201 

J79 

J50 

118 

no 

J20 

99 

89 

86.5 

76 

71 

(Jl1.4) 

( J J2.8) 

( J J l.9) 

( J J0.6) 

( J08.5) 

( J06.4) 

( J01.1) 

(97 .5) 

(91.6) 

(90.8) 

(89.0) 

(84. J) 

(79.8) 

(75 .0) 

(67 .7) 

(6J .9) 

(54 .6) 

(45.7) 

(42. J) 

09.6) 

06 . 6) 

(10.2) 

(27. J) 

(26.4) 

(21.2) 

(22.2) 

109 



Unit Lithology 

Sandstone, fine grained, finely and uniformly 
laminated to homogeneous, grey, siliceous; 
thick bedded to massive; grey weathering; 
some crosslamination; few flaggy intervals; 
some small channel-fill structures, few 
concretions 

Sandstone, fine grained, finely and uniformly 
laminated, grey, siliceous; thin- to 
thick-bedded; grey weathering; some 
crosslamination; some orange weathering 
concretions 

Sandstone, fine grained, laminated, well sorted, 
grey, siliceous; flaggy to thin bedded; some 
platy, silty mudstone and siltstone, 
increasing toward top; all grey to brown 
weathering. 

Buckinghorse Formation 

End of exposures. Slopes below covered by 
shale and sandstone talus. 

Thickness 
feet (m) 

23 (7 .0) 

17 (5.2) 

IJ (4 .0) 

Section 65--6. Dunvegan Formation, Tsoo Tableland north of Kledo Creek, 
Maxhamish map-area, British Columbia, 59°0l'N, 123 °'32 'W. 
Measured in feet and converted to metres. 

19 

18 

17 

16 

15 

14 

IJ 

12 

II 

10 

110 

DUNVEGAN FORMATION 

Top of ridge, end of exposure. 

Con~~~:ate,1 ;:~~· m~~~~~; grH.z~~~~~e~i~~: 
averaging Yi inch (l 2.7 mm), well rounded; 
coarse grained sandstone matrix 

Sandstone, coarse grained, massive; grey 
weathering; some crossbedding and channel­
ling; small pebbles disseminated throughout; 
grades laterally into conglomerate as above 

Covered 

Conglomerate, grey, massive; grey weathering; 
pebbles I /8 to 3 inches 0.2-76.2 mm) , 
averaging Y: to l inch (12.7-25.4 mm); much 
coarse grained sandstone matrix 

Sandstone, medium grained, grey, soft to 
friable, recessive; thick bedded to massive; 
brown weathering; crossbedded 

Conglomerate, grey, massive; grey weathering; 
pebbles 1/8 to l inch 0.2-25.4 mm), 
averaging }{. to Yi inch (6.3-12.7 mm); much 
coarse grained sandstone matrix; partly 
inaccessible 

Conglomerate, grey, massive; grey 
weathering; pebbles }{. to 2 inches 
(12.7-50.,8 mm), averaging I to 
!YJ inches (25.4-38.l mm), much coarse 
grained sandstone matrix 

Conglomerate, as below; pebbles average Yi inch 
(12 .7 mm), some are 2 inches (50.8 mm); 
much sandstone matrix 

Covered 

Conglomerate, grey, massive; grey weathering; 
pebbles, well rounded; quartz, quartzite, 
chert, argillite; I /8 to rn inch 0.2 to 
38.1 mm); averaging }{,to Yi inch (6.3-12.7); 
grey, blue, white, green, pink, black; much 
coarse grained sandstone matrix 

Covered 

Conglomerate, grey, massive; grey weathering; 
pebbles}{. to Y: inch (6.3-12.7 mm); much 
sandstone matrix 

Covered 

Conglomerate, grey, massive; crossbedding; 
grey weathering; pebbles J /8 to Yi inch 
(3.2-12.7 mm); averaging }{.to Yzinch 
(6.3-12.7 mm) but larger toward top; much 
coarse grained sandstone matrix 

Covered. May include some conglomerate at 
top 

Sandstone, fine grained, laminated, cross-
laminated, grey, flaggy to massive; 
crossbedded; brown weathering 

Sandstone, coarse grained, and conglomerate 
(30%); massive; brown weathering; 
disseminated pebbles in sandstone 

Conglomerate, grey, massive; pebbles H. to 
Y.i inch (6.3 to 12.7 mm), well sorted and 
rounded; some sandstone matrix 

Sandstone, medium grained, grey, siliceous, 
laminated, massive; crossbedded; brown 
weathering. 

Underlying beds not exposed. 

55 

II 

J8 

IJ 

19 

40 

12 

12 

28 

20 

82 

48 

120 

26 

24 

(16.8) 

(J. J) 

(11.5) 

(4.0) 

(5.8) 

(12.2) 

(l. 7) 

(J.7) 

(2.4) 

(8.5) 

(0.9) 

(6.1) 

(25 .0 ) 

( 14 .6) 

(16.6) 

(7 .9) 

(7. J) 

(2.1) 

(1.2) 

Height 
Above Base 

feet (m) 

5J 

JO 

IJ 

570 

515 

504 

466 

45J 

4J4 

J94 

J82 

J70 

J62 

JJ4 

JJI 

JI I 

229 

181 

61 

J5 

II 

( 16.2) 

(9.1) 

(4.0) 

(171 .7) 

(157 .0) 

(15J.6) 

(142 .0) 

( IJ8. I) 

(I J2 . J) 

( 120.1) 

( 116.4) 

(112 .8) 

( 110. J) 

( 101.8) 

( 100 .9 ) 

(94 .8) 

(69 .8) 

(55 .2) 

( 18.6) 

( 10.7) 

(l. J) 

( 1.2) 

Section 65-7. Garbutt and Scatter Formations, on Chimney Creek between 
Lepine Creek and Scatter River, Toad River map-area, British 
Columbia, 59°32'N, 124°47'W. Measured in feet and converted to 
metres. 

Unit Lithology 

Section measured north cliff above creek. 
For more complete Scatter section, 
see Section 65 -8. 

Scatter Formation 

Sandstone, fine grained, laminated, cross­
laminated, grey; flaggy to thin bedded; grey 
weathering; some interbedded siltstone, 
silty sandstone, and flaky shale in basal 
10 feet (3.J m); somewhat wavy to 
irregularly bedded; some large concretions. 

Garbutt Formation 

Mudstone, silty, dark grey; grading upward into 
thin, platy siltstone with some sandstone at 
top; rusty weathering; banded appearance. 
Approximately 

Covered. Estimated 

Mudstone to shale, black, flaky to rubbly some 
thin, platy to flaggy sandy siltstone and fine 
grained sandstone, rusty weathering; striped 
or banded appearance; few reddish brown 
weathering concretions; some beds of sand-
stone toward top, 6 to 8 inches 
(152.4-203.2 mm); thick , lenticular to 
channel-fill 

Mudstone to shale, flaky to rubbly; slightly 
rusty weathering; thin platy siltstone (20%); 
siltier at top, grading into overlying unit 

Siltstone, argillaceous, sandy, laminated to 
homogeneous; interbedded mudstone (40%); 
one foot (0.3 m) of sandstone at top, fine 
grained, grey, brownish grey weathering; 
some concretions 

Mudstone and siltstone; some reddish brown 
weathering concretions; few beds of sand­
stone with some c rossbedding in sets of 3 to 
5 inches (76.2-127.0 mm) 

Mudstone, black, blocky to rubbly; lenses and 
thin beds of siltstone (20%) and some silty 
sandstone; some large reddish brown 
weathering concretions 

Mudstone, black, blocky to rubbly; somewhat 
rusty weathering; numerous thin silty lenses 
and beds; banded or striped appearance; 
some concretions; becoming siltier at top. 
Some crossbedding or channel-fill is evident 
in beds of intercalated shale and siltstone 

Covered. Estimated. 

Contact with Triassic Toad Formation is not 
exposed. For some distance downstream, 
mudflows and slides cover all bedrock. 
However, from bedding attitude, contact 
must be close to lowest exposure described 
above. 

Thickness 
feet (m) 

6J 

175 

200 

105 

25 

26 

75 

J5 

170 

50 

( 19.2) 

(5J. J) 

(60.1) 

(12.0) 

(7 .6) 

(7 .9) 

(22.9) 

( 10.7) 

(51 .8) 

( 15.2) 

Section 65-8A. Scatter Formation, on Chimney Creek between Lepine Creek 
and Scatter River, Toad River map-area, British Columbia, 
59°32'N, J24°47'W. Measured in fee t and converted to metres. 

45 

44 

4J 

42 

Upper part of section measured on north cl iffs 
above creek. For upper beds at creek level, 
see Sections 65-8B and 65-8C. 

Top of ridge, end of exposure. 

Lepine Formation 

Mudstone to siltstone, argillaceous, blocky to 
platy; some redd ish brown weathering 
concretions 

Shale to mudstone, rubbly to blocky; rusty 
weathering; very large reddish brown 
weathering concretions. 

Contact with underlying formation is grada­
tional. 

Scatter Formation 

Tussock Member 

Siltstone, sandy, blocky to platy; large reddish 
brown weathering concretions 

Mudstone, silty, blocky; reddish brown 
weathering concretions; grades into 
oyerlying unit 

Siltstone, argillaceous to mudstone; blocky; 
rusty weathering 

Mudstone, blocky to rubbly; rusty weathering; 
reddish brown weathering concretions 

15 (4 .6) 

J5 (I0 . 7) 

(1.5) 

(7 .0) 

(2.1) 

14 (4. J) 

Height 
Above Base 

feet (m) 

6J 

861 

686 

486 

J81 

J56 

JJO 

255 

220 

50 

50 

J5 

1241 

12J6 

121 J 

1206 

( 19.2) 

(262 .4) 

(209.1) 

( 148.1) 

( 116.1) 

( 108 .5) 

( 100.6) 

(77. 7) 

(67 .0) 

( 15.2) 

( 15.2) 

( 10.7) 

(178.2) 

(176. 7) 

(169. 7) 

(167 .6) 



Unit 

41 

40 

J9 

J8 

J7 

J6 

J5 

J4 

JJ 

J2 

JI 

JO 

29 

28 

27 

26 

25 

24 

2J 

22 

21 

20 

19 

18 

17 

16 

15 

14 

JJ 

12 

II 

JO 

Lithology 

Siltstone, argi ll aceous; row of reddish brown 
weathering concretions at base 

Mudstone , black, rubbl y to blocky; rusty 
weathering 

Siltstone, a rgillaceous, to mudstone, s ilty; 
platy; rusty weathering; reddish brown 
weathering concretions 

Mudstone , black, rubbly to blocky; rus ty 
weathering; reddish brown weatherin g con­
cretions; res is tant si lty unit in middle; 
gr a des into over I yi ng beds 

Si ltstone, sandy, argillaceous, laminated; blocky 
to thin bedded; some concre ti ons and inte r­
bedded mudstone 

Wildhorn Member 

Covered, recess ive. Mudstone exposed in thi s 
interval elsewhere. Estimat ed 

Bulwell Member 

Sandstone, fine grained, laminated, grey; flaggy 
to thin bedded; brown weathering; inter­
bedded muds tone 00%) 

Siltstone, sandy to argillaceous ; blocky to 
bedded; interbedded sandstone 

Covered, recessive, presumably mudstone. 
Approximately 

Mudstone, black, sil ty, blocky; interbedded 
platy s iltstone; rusty weathering 

Covered. Approximate ly 

Siltstone, argillaceous; poorly bedded; blocky to 
massive 

Covered 

Sandstone, fine grained , laminated, glauconitic, 
si li ceous 

Mudstone, s ilt y, highly glauconitic; blocky to 
platy 

Sands tone , fine grained, laminated, glauconiti c, 
siliceous; flaggy; some in terbedded 
muds tone 

Mudstone, black, silty, blocky; rusty weathering 

Sandstone , fine grained, highly glauconiti c, 
green, s ili ceous, laminated; platy to t hi n 
bedded 

Covered. Highl y glauconitic mudstone at top 

Sandstone, fine grained, glauconi ti c , greenish 
grey, siliceous; platy to thin bedded; grey 
weathe r ingi some interbedded mudstone 

Covered at base. Mudstone, sil t y, blocky; some 
interbedded sandstone near top 

Sandstone, fine grained, grey , lam inated; flaggy 
to thin bedded; greenish brown weathering 

Sandstone, fine grained, grey, laminated, glau­
conitic; thin to thick bedded, some cross­
bedding; brown weathering; few thin layers 
of muds tone; some reddish brown 
weathering concretions 

Mudstone, platy; mostly covered 

Sandstone, fine gra ined, highl y glauconitic, 
laminated, crosslaminated, greenish grey, 
siliceous; fl aggy to thick bedded; greenish 
grey weathering; some mottling; some thin 
layers of glauco nitic mudstone; few reddish 
brown weathering concretions 

Mudstone, sandy, green ish grey, highly glau­
conitic; green to rusty weathering 

Covered. Approximately 

Sandstone, fine grained, lam inated, grey, 
siliceous; fl aggy to thi n bedded, wavy 
bedded; brown weathering 

Sandstone, fine grained, laminated, glauconitic, 
grey; flaggy to thin bedded; interbedded 
sil ty , flaky shale 

Siltstone, sandy, to sands tone, very 
fine -grained, argillaceousi laminated; 
blocky to poorly bedded 

Sandstone, fine grained, laminated, glauconitic, 
greenish grey; flaggy to thin bedded; some 
reddish brown weathering concre tions 

Muds tone, black, very silty, blocky; grading into 
argillaceous silts tone; rusty weathering; 
some conc retions 

Thickness 
feet (m) 

12 

12 

25 

29 

600 

JJ 

45 

12 

25 

52 

II 

15 

25 

19 

14 

II 

(J . 7) 

(J.7) 

(2 .4 ) 

(7 .6) 

(8.9) 

( 1829 ) 

(J.9) 

(4 . 6) 

(I J. 7) 

(J.7) 

(7 .6 ) 

(0.9) 

( 1.5) 

(0 . 9) 

(2.4) 

(0.9) 

( 1.8) 

(0.6) 

( 1.2) 

(2. 1) 

( 15.8 ) 

(J. J) 

(4.6) 

(1.2) 

(2 . 7) 

( J.5) 

(7 .6) 

(5.8) 

(4 . J) 

(1 .2) 

( 1.5) 

(J. J) 

Height 
Above Base 

feet (m) 

11 86 

1186 

1174 

11 66 

1141 

111 2 

512 

499 

494 

449 

4J7 

412 

409 

404 

401 

J9 J 

J90 

J84 

J82 

J 78 

J71 

JJ 9 

J08 

29J 

289 

280 

275 

250 

2JI 

217 

2 1 J 

208 

(161 .5) 

(161 .5) 

(157 .8) 

(140.4) 

(147.8) 

(JJ8.9) 

( 156. 0 ) 

( 152. I) 

(150 .6 ) 

(I J6.9) 

( I JJ.2) 

(125 . 6) 

( 124 .7) 

( 12J . J) 

( 122.2) 

( 119 .8) 

( 118.9) 

(I J 7 .0) 

( 116.4) 

( 115.2) 

( 11 J.O) 

(97 .2) 

(9J .9) 

(89. J) 

(88. 1) 

(85. J) 

(83 .8 ) 

(76 .2) 

(70.4) 

(65.1) 

(64 .9) 

(6J.4) 

Unit Lithology 

Sandstone, fine grai ned, lam inated, greeni sh 
grey; some mottling at top; thick bedded 

Sandstone, fine grained, laminated, greenish 
grey; flaggy to thick bedded; brown 
weathering; some crossbedding 

Pa rtl y covered. Mainly sandstone as below 

Sandstone , f ine grai ned, homogeneous, greenish 
grey, glauconiti c , sili ceous; thick bedded; 
brown weathering; bedding is less prominent 
at top; slight crossbedding; mottled; worm 
burrows; reddi sh brown weather ing concre­
tions; large.Spirophyton-like structures 

Sandstone, fine gra ined, lam inated, c ross­
lami nated, glauconitic, greenish gre y, 
si li ceous; in part, a rgi llaceousi flaggy to 
thick bedded but bedding is not prominent; 
reddish brown weathering concretionary 
masses 

Sands tone, fine grained, lam inated, cross­
laminated, glauconi tic, greenish grey; flaggy 
to thin bedded; brown to brownish gre y 
weathering; some thin interbeds of s ilt y 
mudstone; some concretionar y masses 

Sands tone, fine grained, laminated, grey; beds 
2 to 8 inches (50.8-201.2 mm), slightly 
irregular ; few thin layers of mudstone 

Sands tone , fine grained, laminated , some cross­
lami nated , grey, glauconitic; beds 2 to 
6 inches (50. 8- 152 .4 mm); grey to brownish 
gre y weathering; interbedded arg illaceo us 
silts tone; some concretions 

Sandstone, fine grained, laminated, s lightl y 
argi llaceous, grey; !Jaggy to platy; dark grey 
weathering; interbedded argill aceous 
si ltstone and mudstone (2596); sandstone 
increases toward top; few reddish brown 
weathering concre tions. 

Contac t with underl ying Garbutt Formation is 
trans itional with on ly a downward decrease 
in number and th ickness of sandstone beds 
until succession becomes entirely mudstone. 

Garbutt Formation 

Mudstone and interbedded sil tstone (see 
Section 65-7). 

Thickness 
feet (m) 

17 

21 

14 

27 

20 

15 

24 

J5 

24 

(5.2) 

(6 .4) 

(4. J ) 

(8.2) 

(6. 1) 

(4 .6) 

(7. J) 

( 10 . 7) 

(7. J) 

Section 65-8B. Tussock Member of Scatter Forma tion, on Chimney Creek 
between Lepine Creek and Scatter River, Toad River map-area, 
Brit ish Columbia , 59"32'N, 124"47'W. Measured in feet and 
converted to metres. 

12 

II 

JO 

Measured on south side of creek. 

End of exposure. 

Sca tter Format ion 

Tussock Member 

Si ltstone, argillaceous to sandy, blocky 

Mudstone, s ilty, blocky; grading upward into 
argillaceous si ltstone with some sandy beds 

Silts tone, sandy to argillaceous; blocky to 
bedded; rust y weathering 

Mudstone, blac k, rubbly to blocky 

Siltstone, sandy to argillaceous ; blocky to 
bedded; rusty weat hering 

Mudstone , black, rubbl y to blocky; rusty 
weathering; some reddish brown weathering 
concretions 

Sandstone, very silt y to argill aceous; blocky to 
thi n bedded; rusty weathering 

Covered, recessive 

Sandstone, silty to argillaceous, grey; blocky to 
thin bedded; grey weathering 

Siltstone, sandy to argillaceous, lam inated; grey 
weathering 

Mudstone, black, silty, blocky; rusty 
weathering; grades into overlying unit 

Siltstone, sandy to argillaceous, dark grey, 
blocky; rust y weathering; some lenses of 
lami nated siltstone; some redd ish brown 
weathering concret ions. 

Wildhorn Member 

Mudstone, black, si lty, blocky; rusty 
weathering; reddish brown weathering con­
cretions; grades into overlying uni t. 

End of continuous exposure. 
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19 

28 

JO 

JO 

28 

25 

(2.1) 

(4 . 0) 

( 1.8) 

(5 . 8) 

( 1.5) 

(2.4) 

(2. I) 

(8.5) 

(J.O) 

(2.4) 

(J .O ) 

(8.5) 

(7 .6) 

Height 
Above Base 

feet (m) 

197 

180 

159 

145 

118 

98 

8J 

59 

24 

149 

142 

129 

12J 

104 

99 

91 

84 

56 

46 

J8 

28 

(60.0) 

(54 . 9) 

(48.5) 

(44 .2) 

(J6.0) 

(29 . 9) 

(25 . J) 

(18.0 ) 

(7. J) 

(45.4) 

(4J. J ) 

(19. J) 

(J7 . 5) 

(JJ . 7) 

(J0.2 

(27 .7) 

(25 .6) 

(17. I) 

(74 .0 ) 

( I 1.6) 

(8 .5 ) 

111 



Section 6.5-8C. Tussock Member of Scatter Formation on Chimney Creek 
between Lepine Creek and Scatter River, Toad River map-area, 
British Columbia, .59°32'N, 124°47'W. Measured in feet and 
converted to metres. 

Unit 

II 

10 

Lithology 

Measured on north side of creek. 

Remainder of section is not readily measured 
but appears to consist of at least three more 
units of siltstone, each about 20 feet thick. 

Scatter Formation 

Siltstone, argillaceous, blocky 

Mudstone, silty, blocky 

Siltstone, argillaceous , blocky; some mudstone; 
reddish brown weathering concretions 

Mudstone, silty, blocky; some argillaceous silt­
stone, platy; grading into overlying beds 

Siltstone, argillaceous, blocky; rusty 
weathering; reddish brown weathering 
concretions 

Mudstone, silty, blocky; reddish brown weathering 
concretions 

Siltstone, sandy; some argillaceous sandstone, 
blocky to thin bedded; reddish brown 
weathering concretions 

Mudstone, silty, blocky; grading into siltstone 

Siltstone, sandy to argillaceous; some sand­
stone, blocky to bedded; some concretions 

Siltstone, argillaceous, blocky; grading down­
ward into silty mudstone 

Siltstone, sandy to sandstone, argillaceous; 
laminated; blocky to thin bedded; some 
cleaner sandstone at top; some interbedded 
mudstone; few concretions 

End of continuous exposure. 

Thickness 
feet (m) 

JO 

JO 

14 

JO 

27 

(1.5) 

(2.7) 

(2.4) 

(J.O) 

(2.1) 

(J.O) 

(4. J) 

(J.O) 

( 1.8) 

(8.2) 

(2. 7) 

Section 6.5-9. Lepine Formation, Liard River, east side and north of Lepine 
Creek, Toad River map-area, British Columbia, .59°29'N, 124°46'W. 
Measured in feet and converted to metres. 

42 

41 

40 

J9 

J8 

J7 

J6 

J5 

J4 

JJ 

J2 

JI 

JO 

29 

112 

Lepine Formation 

End of accessible exposures. 

Beds of Sikanni Formation occurring higher on 
escarpment and to the south are described 
in Section 6.5-1.5. However, those beds are 
several hundred feet above the following 
section. 

Shale and interbedded platy siltstone; few large 
yellowish concretions, 2' x 4', (0.6-1.2 m) and 
rows of reddish brown weathering 
concretions 

Shale, black, rubbly, and interbedded platy silt­
stone; rusty weathering; rows of reddish 
brown weathering concretions. 4 inches 
( t .2 mm) bed of cone-in-cone structure at 
.5.5 feet (16.8 m). Inaccessible 

Shale, black, rubbly; interbedded hard, platy, 
argillaceous silts tone (20%); rusty 
weathering; few concretions 

Shale, rubbly; rusty weathering; rows of reddish 
brown weathering concretions. Inaccessible 

Shale, rusty weathering. Inaccessible and 
partly covered. Approximately 

Shale, black, rubbly; rusty weathering; inter­
bedded thin, platy, sandy siltstone (1.5%); 
banded appearance. Inaccessible 

Shale, black, rubbly; rusty weathering; 
platy, hard, silty beds 

Shale, as below. Mostly covered 

Shale, black, rubbly to blocky; rusty 
weathering; few concretions; some 
cone-in-cone structure 

Shale, as below. Mostly covered. Approximately 

Shale, black, rubbly; rusty weathering. Mostly 
covered 

Covered. Approximately 

Shale, black, rubbly; rusty weathering. Inac­
cessible 

Shale, black, rubbly; rusty weathering; few 
rows of reddish brown weathering concre­
tions and few disseminated concretions 
(base of waterfall) 

110 

140 

40 

245 

200 

90 

60 

45 

40 

100 

J5 

JO 

45 

20 

(JJ.5) 

(42.7) 

( 12.2) 

(74 .7) 

(61 .0) 

(27 .4) 

( 18. J) 

(IJ.7) 

( 12.2) 

(J0.4) 

( 10. 7) 

(9.1) 

(I J.7) 

(6.1) 

Height 
Above Base 

feet (m) 

115 

110 

IOI 

76 

8J 

76 

66 

52 

42 

J6 

2292 

2182 

2042 

2002 

1757 

1557 

1467 

1407 

I J62 

I J22 

1222 

1187 

1157 

1112 

(35 .0) 

(JJ.5) 

(J0.8) 

(2J.2) 

(25. J) 

(2J.2) 

(20.1) 

( 15.8) 

( 12.8) 

( 11.0) 

(2. 7) 

(698 .6) 

(665 .0) 

(622.4) 

(GI0.2) 

(5J5.5) 

(474 .6) 

(447. I) 

(428.8) 

(415.1) 

(402.9) 

(J72 .5) 

(361 .8) 

(J52 .6) 

(JJ8.9) 

Unit 

28 

27 

26 

25 

24 

2J 

22 

21 

20 

19 

18 

17 

16 

15 

14 

JJ 

12 

II 

10 

Lithology 

Shale, black, rubbly; rusty weathering 

Shale, black, rubbly; rusty weathering; 
reddish brown weathering concretions 

Shale, as below. Partly covered. Approx-
imately 

Shale, black, rubbly; rusty weathering; few 
reddish brown weathering concretions; 
selenite crystals 

Shale, black, rubbly; rusty weathering; mostly 
cove red. Approximately 

(fork in creek and waterfall on main branch. 
Section above continues along northerly 
branch) 

Shale, black, rubbly; rusty weathering; reddish 
brown weathering concretionary layers 

Covered 

Shale, black, very rubbly; rusty weathering; few 
reddish brown weathering concretions; hard 
silty concretionary bed at top 

Shale, black, very rubbly; rusty weathering. 
Mostly covered 

Shale, black, very rubbly; rusty weathering; 
poorly developed concretionary zones 

Shale, black, rubblyj rusty weathering; poorly 
developed concretionary zones 

Shale, black, rubbly. Mostly covered 

Shale, black, rubbly; rusty weathering; few con­
cretions 

Shale, black, rubbly; rusty weathering; few 
reddish brown weathering concretions 

Covered 

Shale, black, rubbly; rusty weathering; few 
reddish brown weathering concretions 

Shale, black, rubbly; weathering; few thin 
reddish brown weathering concretions 

Shale, black, rubbly; rusty weathering; some 
rows of thin reddish brown weathering con­
cretions 

GSC Loe. 691 8.5 
Stelckiceras liardense (Whiteaves) 

Covered 

Shale, black, rubbly; rusty weathering 

Shale, black, rubbly to splintery; rusty 
weathering; some reddish brown weathering 
concretions; (waterfall) 

Shear and drag fold; little, if any, repetition of 
beds 

Shale, black, rubbly to splintery; rusty 
weathering; few reddish brown weathering 
concretions 

GSC Loe. 691 80 
Stelckiceras Jiardense (Whiteaves) 

Shale, black, rubbly to splintery; rusty 
weathering; some rows of reddish brown 
weathering concretions 

GSC Loe. 691 82 
Gastroplitid ammonites resembling 

Stelckiceras liardense (Whiteaves) more 
than any other representative of this 
species group but not identifiable defini­
tively either generically or specifically 

Shale, black, rubbly to flaky; rusty weathering; 
rows of reddish brown to light yellow brown 
weathering concretions 

Shale, black, rubbly; rusty weathering; thin 
reddish brown weathering concretions 

Shale, as above. Mostly covered 

Shale, black, flaky to rubbly; rusty weathering; 
some reddish brown weathering concretions 

Shale, black, flaky; much yellow efflorescence; 
rows of reddish brown weathering concre­
tions; thin bentonite layers at 21, 32, and 
44 feet (6.4, 9.7 and 13.4 m); selenite 
crystals; many oval concretions with 
ammonites. 

GSC Loe. 69179 
Stelckiceras liardense (Whiteaves) 
fish remains 

Thickness 
feet (rn) 

JO 

JO 

45 

80 

50 

JO 

45 

68 

20 

45 

24 

15 

20 

20 

85 

50 

105 

15 

J5 

40 

55 

JO 

25 

J5 

50 

55 

(J.O) 

(9.1) 

(I J. 7) 

(24 .4) 

( 15.2) 

(9.1) 

(\.5) 

(I J.7) 

(20.7) 

(6.1) 

(I J.7) 

(7. J) 

(4.6) 

(6.1) 

(6. J) 

(25.9) 

( 15.2) 

(32.0) 

(I .5) 

( 14.6) 

( 10. 7) 

( 12.2) 

(I J.7) 

(9.1) 

(7 .6) 

(10. 7) 

( 15.2) 

(\6.8) 

Height 
Above Base 

feet (m) 

1092 

1082 

1052 

1007 

927 

877 

847 

842 

797 

729 

709 

664 

640 

625 

605 

585 

500 

450 

J45 

J40 

J25 

290 

250 

195 

165 

140 

105 

55 

(JJ2.8) 

(329.8) 

(320.6) 

(306.9) 

(282 .5) 

(267. J) 

(258.2) 

(256.6) 

(242.9) 

(222.2) 

(216.1) 

(202.4) 

( 195. J) 

(190.5) 

(\84.4) 

( 178 . J) 

( 152 .4) 

(I J7 .2) 

( 105.1) 

( JOJ.6) 

(99.1) 

(88.4) 

(76.2) 

(59.4) 

(50. J) 

(42.7) 

(32.0) 

(16.8) 



Unit lithology 

End of exposure; almost at river level. 

The position of the Lepine-Scatter contact is 
probably about 200 to JOO feet (61.0-9 1.4 m) 
below. The upper Scatter is exposed farther 
upstream on the east side of the river. 

Thickness 
feet (m) 

Section 65 - IOA. Dunvegan, Sully, Sikanni, and Lepine Formations, east side of 
Liard River, opposite Scatter River, Toad River map-area, 
British Columbia, 59 °37'N, 124 °40'W. Measured in feet and 
converted to metres. 

2S 

24 

23 

22 

21 

20 

19 

I S 

17 

16 

IS 

14 

IJ 

12 

II 

JO 

Top of ridge, end of exposures. 

DUNVEGAN FORMATION 

Conglomerate, massive . Mostly covered to 
inaccessible. Approximately 

Conglomerate, grey, massive; pebbles average 
I inch, (25.4 mm), some are 4 inches 
(101.6 mm); much sands tone matrix; pebbles 
consist of quartz , chert, quartzite, rounded 
to well rounded; blue, grey, white, black, 
green 

Covered 

Mudstone; 5-8 feet (1.5-2.4 m), sands tone in 
middle and about I 0 feet (J.O m) sandstone, 
massive, brown wea theri ng, at top. Inacces­
sible 

Lignite 

Sandstone, argillaceous at base, becoming 
cleaner at top, fr iable; mostly not bedded; 
light grey weathering; some concretionary 
zones. Mostly inaccessible. Approximately. 

FORT ST. JOHN GROUP 

Sully Formation 

Upper concretionary member 

See Section 65-JOB for more detailed descrip­
tion of this member . 

Inaccess ible. This interval cons ists of very silty 
mudstone elsewhere along slope. 
Approximate ly 

Sandstone, fine grained, laminated, grey; poorly 
bedded; some is thick bedded to massive; 
concretionary at top 

Mudstone, blocky; beds of flaggy sandstone, 
(20%). Mostly talus covered 

Sandstone, fine grained, laminated, crosslami­
nated; grey weathering; !Jaggy 

Shale, black; rusty wea thering; some thi n platy 
siltstone. Inaccessible or talus covered 

Shale, black; rusty weathering; thin platy silt­
stone; few concretions 

Covered 

Flaky shale member 

Shale, black, flaky to fissile; much yellow 
efflorescence; light grey weathering 

Shale, black, flaky to fissile; interbedded platy 
silts tone (JO%). This unit forms seepage 
horizon , giving dark colour along cliffs. 
Mostly inaccessible 

Shale, black, flaky to fissile; some interbedded 
platy siltstone (1096- 15%); light grey 
weathering 

Shale, black, flaky to fissile; light grey 
weathering; much yellow efflorescence; 
hard silty bed at top. Mostly inaccessible 

Mudstone to shale, black, flaky to fissi le; light 
grey weathering; much yellow 
efflorescence; hard bed at top 

Mudstone to shale, black, flaky, soft; grey 
weathering; yellow efflorescence. Mostly 
mud and talus covered 

Lower concretionary member 

Mudstone, black, rubbly to blocky; rusty 
weathering; rows of reddish brown 
weather ing concretions 

Mudstone as below. Mostly covered 

Mudstone, black, rubbly; rusty weathering; few 
reddish brown weathering concretions 

Mudstone as below. Mostly covered 

JOO 

60 

12S 

so 

7S 

100 

12 

20 

12S 

20 

20 

JJO 

21 

SS 

6S 

70 

7S 

2S 

20 

70 

JO 

(91.4) 

( IS. J) 

(JS. I) 

(IS .2) 

(0 . J) 

(22.9) 

(J0 . 4) 

(J,7) 

(6. J) 

(0.9) 

(JS. I) 

(6. J) 

(6.1) 

(39 .6) 

(6.4) 

( 16.S) 

( 16.S) 

(21. J) 

(22.9) 

(7 .6) 

(6.1) 

(21. J) 

(J, J) 

Height 
Above Base 

feet (m) 

6 11 

J JJ 

2SI 

126 

76 

7S 

997 

S97 

SSS 

86S 

S62 

737 

717 

697 

S67 

S46 

491 

426 

)S6 

2SI 

2S6 

236 

166 

(94 .S) 

(76 . S) 

(JS.4) 

(23 . 2) 

(22.9) 

(JOJ.9) 

(273 .4) 

(269 . 7) 

(26).6) 

(262 .7) 

(224 .6) 

(21 S.S) 

(212.4) 

( 172 .S) 

( 166.4) 

( 14S.7) 

( 129 .S) 

( IOS.S) 

(SS.6) 

(78.0) 

(71.9) 

(S0.6) 

Unit 

15 

14 

JJ 

12 

II 

JO 

17 

16 

IS 

14 

Lithology 

Mudstone, black, rubblyj rusty weathering; few 
thin reddish brown weathering concretions 

Mudstone, black, rubbly to blocky. Mostly mud 
covered 

Mudstone, black, rubbly to blocky; grey to rusty 
weathering; some reddish brown weathering 
concretions 

Mudstone, soft, black, rubbly. Mostly mud 
covered 

Mudstone, soft, black, rubbly; grey weathering; 
some concretions in upper part 

Mudstone, black, rubbly. Mostly covered 

Mudstone, soft, dark brownish grey to black, 
rubbly; rusty weathering; rare reddish brown 
weathering concretions 

Mudstone, s il ty, rubbly to blocky; 4 to 5 inches 
( 101.6- 127 .0 m) conglomeratic sandstone, 
channel-fill at base; disseminated pebbles as 
much as I inch (25.4 mm) in diameter; 
I inch {25.4 mm) of fine conglomerate at 
top. 

Sikanni Formation 

Mudstone to argillaceous siltstone, rubbly to 
blocky; rusty weathering; platy to flaggy 
sandstone (20%), fine grained, laminated 

Sands tone, fine grained, laminated, cross­
laminated, grey; crossbedded; platy to thin 
bedded; grey weatheringj some interbedded 
muds tone 

Mudstone, black, rubbly; few thin platy beds of 
siltstone; rusty weathe r ing 

Siltstone, argi ll aceous, and mudstone, silty, 
blac k; interbedded fine grained sandstone, 
laminated, grey, grey weathering, platy to 
flaggy, cross bedded; very sandy in upper 
2 feet (0.6 m) 

Mudstone, silty, blocky; interbedded silts tone, 
sandy, laminated, platy, (20%), grey 
weather ing; some concretions 

Mudstone as below . Mostly covered 

Muds tone, black, blocky; rusty weathering; few 
reddish brown weathering concretions 

Mudstone, blocky; some rows of concretions; 
prominent 6 inches (I 52.4 mm) beds of con­
cretionary sandstone at top 

Mudstone, black, rubbly; rusty weather ing; 
numerous rows of reddish brown weathering 
concretions, spaced I to 2 inches 
(25.4-50.8 mm); banded appearance; few 
concretions above 45 feet (I 3.7 m) 

Mudstone, black, rubbly; rusty weathering. 
Mostly talus covered 

Mudstone, black, rubbly to blocky; rusty 
weathering; few rusty weathering 
concret ions 

Mudstone, black, rubbly to blocky; rusty 
weathering; rows of reddish brown 
weathering concretions; some fine-grained, 
grey, platy to flaggy sandstone; definite 
bedded appearance; thin bed of conglom­
eratic sandstone between J5 feet (10.7 m) 
and 40 feet (12.2 m) with some disseminated 
pebbles as much as one inch (25.4 mm) in 
diameter 

Mudstone, black, rubbly to blocky; rusty 
weathering; few thin beds of concretionary 
sandstone 

Mudstone, black, rubbly to blocky; rusty 
weathering; few I to 2 inches (25.4 to 
50.8 mm) beds of concretionary sandstone; 
some concretions 

Sandstone, fine grained, laminated, gre y; platy 
to thin bedded; slightly rusty weather ing; 
concre t ionary at top. 

Lepine Formation 

Mudstone, black, rubbly to blocky; rusty 
weatheringi some reddish brown weathering 
concretions; selenite crystals 

Mudstone, black, rubbly; rusty weathering; few 
small reddish brown weathering concretions; 
three prominent rows of reddish brown 
weathering concretions at top 

Mudstone, as below 

Mudstone, black, rubbly; rusty weathering; few 
reddish brown weathering concretions 

Thickness 
feet (rn) 

6S 

JO 

JO 

JO 

10 

14 

IS 

II 

22 

90 

JO 

12 

so 

JO 

50 

40 

20 

JO 

61 

122 

20 

40 

(J.O) 

( 19.S) 

(9.1) 

(J. J) 

(9.1) 

( 1.5) 

(J . I) 

(0. J) 

(4. J) 

( l.S) 

(5.S) 

(J.J) 

(6. 7) 

(27 .4) 

(J.O) 

(9.7) 

(24 .4) 

(9.1) 

( IS.2) 

( 12.2) 

(6.1) 

(J.O) 

(0. J) 

(IS.6) 

(37 .2) 

(6 . 1) 

( 12.2) 

Height 
Above Base 

feet (m) 

IS6 

ISi 

86 

S6 

46 

16 

II 

4JJ 

4 19 

414 

396 

JSS 

)6) 

273 

26) 

23 1 

ISi 

121 

71 

JI 

II 

930 

869 

747 

727 

(47 .S) 

(46.0) 

(26.2) 

(17. I) 

( 14 .O) 

(4.9) 

(J, J) 

(0. J) 

(I 32.0) 

( 127. 7) 

( 126.2) 

( 120. 7) 

( 117. J) 

( 110.6) 

(SJ.2) 

(S0.2) 

(70.4) 

(46.0) 

(36.9) 

(21.6) 

(9 . 4) 

(J. J) 

(0. J) 

(2SJ . S) 

(264 .9) 

(227 . 7) 

(221 .6) 
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Unit 

JJ 

12 

II 

JO 

Lithology 

Mudstone, black. Mostly covered 

Mudstone, black, rubbly; some concretions 

Mudstone, black, rubbly; rusty weathering; 
some concretions 

Mudstone, black, rubbly to blocky; rusty 
weathering; few concretions 

Mudstone, black, silty, blocky; some rows of 
concretions. Inaccessible and partly 
covered 

Mudstone, black, silty, blocky; rusty 
weathering; some concretions 

Mudstone, black, rubbly to blocky. Inaccessible 

Mudstone, black, rubbly to blocky; rusty 
weathering; some concretions 

Mudstone, black, blocky; some thin hard platy 
siltstone beds (10%); some concretions 

Mudstone, black, blocky; rusty weathering; 
some reddish brown weathering concretions; 
row of light yellow brown weathering con­
cretions at top 

Mudstone, rubbly; rusty weathering; large 
reddish brown weathering concretions, 6 to 
8 inches x 2 to 4 feet (152.4-203.2 mm 
x 0.6-l .2 m) 

Mudstone, black, rubbly to blocky; rusty 
weathering; selenite crystals; rows of 
reddish brown weathering concretions; 
6 inch (J 52.4 mm) bed of cone-in-cone 
structure at top, capped by concretionary 
material 

Mudstone, black, rubbly to blocky; rusty 
weathering; reddish brown weathering con­
cretions; few very large "kettle" concretions 
near top. 

River level, end of exposure. 

Thickness 
feet (rn) 

60 

85 

60 

J5 

75 

65 

52 

95 

JO 

20 

20 

60 

JO 

( 18. J) 

(25.9) 

( 18. J) 

( 10.7) 

(22 .9) 

( 19.8) 

( 15.8) 

(28.9) 

(9.1) 

(6.1) 

(6.1) 

( 18. J) 

(9 . 1) 

Section'65-IOB. Upper Concretionary Member of Sully Formation, east side of 
Liard River, opposite Scatter River, Toad River map-area, 
British Columbia, 59°37'N, l24°40'W. Measured in feet and 
converted to metres. 
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DUNVEGAN FORMATION 

Remainder of formation is inaccessible at this 
locality. 

Sandstone, white weathering; poorly bedded; 
coal at top. Inaccessible 

Mudstone and interbedded sandstone. Inacces­
sible 

Sandstone, fine grained, soft and friable; cross­
bedded; some conglomerate with pebbles 
J/8 to~ inch (3.J-6.3 mm) 

Coal, sub-bituminous, black 

Sandstone, fine grained, homogeneous, grey, 
soft, and friable; poorly bedded; grey 
weathering 

Siltstone, very argillaceous, soft, dark grey; 
grades into overlying beds 

Sandstone, grey, very friable and soft, fine 
grained, laminated, argillaceous; grey 
weathering 

Mudstone, very silty, and argillaceous sandstone 

Sandstone, fine grained, argillaceous, lami­
nated, grey, soft to friable; poorly bedded, 
some beds of mudstone 

Sully Formation 

Upper concretionary member 

Mudstone, silty; interbedded sandstone, fine 
grained, laminated, flaggy to thin bedded 

Sandstone, fine grained, laminated; flaggy to 
thin bedded 

Mudstone, very silty, blocky; some interbedded 
sandstone; sandier at top 

Sandstone, fine grained, laminated, grey; flaggy 
to thin bedded; grey weathering; some slump 
structures; some mudstone 

Mudstone, silty, blocky; rusty to brown 
weathering; fine grained, laminated sand-
stone (20%), platy to flaggy; 
concretions 

Sandstone, fine grained, laminated, friable, 
grey; thick bedded; grey weathering 

15 

15 

15 

24 

25 

46 

2J 

45 

2J 

(4.5) 

(4 .5) 

(4.5) 

(0. J) 

(7. J) 

( 1.5) 

(2.4) 

(7 .6) 

( 14 .0) 

(7.0) 

(5.8) 

( JJ.4) 

(2.4) 

(7 .0) 

(0.9) 

Height 
Above Base 

feet (m) 

687 

627 

542 

482 

447 

J72 

J07 

255 

160 

JJO 

110 

90 

JO 

154 

JJ9 

124 

109 

108 

79 

71 

46 

J08 

285 

276 

231 

22J 

200 

(20? .4) 

(191.1) 

( 165.2) 

( 146.9) 

( JJ6.2) 

(JJJ.4) 

(9J.6) 

(77 ,7) 

(48.8) 

09 .6) 

OJ.5) 

(27 .4) 

(9. I) 

(46.9) 

(42.4) 

07 .8) 

(JJ.2) 

(32.9) 

(25.6) 

(24. I) 

(21.6) 

( 14 .0) 

(9J.9) 

(86.9) 

(84. I) 

(70.4) 

(68.0) 

(61.0) 

Unit Lithology 

Mudstone, rubbly, soft , black to brownish grey; 
rusty to brown weathering; some thin layers 
of sandstone; concretions 

Mudstone, black, rubbly to blocky; rusty 
weathering; sandy beds and 
concretions. 

Underlying beds are part of Flaky shale 
member. 

Thickness 
feet (m) 

182 (55.5) 

15 (4 .8) 

Section65-ll. Type section of Scatter Formation, Scatter River about I mile 
upstream from Liard River, Toad River map-area, British 
Columbia, 59°37'N, 124°44'W. Measured in feet and converted 
to metres. 

82 

81 

80 

79 

78 

77 

76 

75 

74 

72 

71 

70 

69 

68 

67 

Lepine Formation 

About 50 to 60 feet (15.2 to 18.2 m) of shale is 
exposed above the following units but is 
inaccessible. Section begins on south side of 
river. 

Mudstone, black, rubbly to blocky; rusty 
weathering; some very large reddish brown 
weathering concretions; shale becomes very 
silty at top; row of large concretions at top 

GSC Joe. 69168 
Gastroplites kingi Mclean 
Gastroplites canadensis (Whiteaves) (common) 
Gastroplites sp. indet. (rare) 

GSC Joe. 69169 
lnoceramus cf. I. cadottensis Mclearn 
var. altifluminis Mclearn 

GSC Joe . 691 70 
Gastroplites kingi Mclearn 
Gastroplites aff. G. canadensis (Whiteaves) 
Gastroplites 
spiekeri Mclearn (rare) 
Indeterminate gastroplitid ammonite 

GSC Joe. 69171 
Gastroplitcs kingi (Whiteaves) 

Muds tone, black, silty, blocky; rusty 
weathering; some large reddish brown 
weathering concretions; glauconite. 

Contact is gradational without pronounced 
change from siltstone to mudstone. 

Scatter Formation 

Tussock Member 

Siltstone, sandy, mottled, grey; blocky to 
bedded; grey weathering; some concretions 

Concretionary layer, reddish brown weathering 

Mudstone, silty, blocky 

Siltstone, argillaceous to sandy, blocky to 
massive; large reddish brown weathering 
concretions 

Mudstone, silty, black, blocky; grey weathering; 
grades into overlying unit 

Sandstone, fine grained, silty to argillaceous, 
blocky to massive; mottling; some reddish 
brown weathering concretions; large 
Spirophyton{?) structures 

Siltstone, very argillaceous, to mudstone, 
blocky to massive; grey weathering; some 
large concretions 

Sandstone, silty to argillaceous, mottled, grey, 
massive to blocky; worm burrows; large 
reddish brown weathering concretions at 
base 

Mudstone, very silty, black, blocky; large 
reddish brown weathering concretions 

Sandstone, silty to argillaceous, fine grained, 
grey, laminated; thin to thick bedded; grey 
weathering 

Mudstone, black, blocky. Inaccessible 

(section continues on north side of river) 

Sandstone, fine grained, laminated, grey; poorly 
bedded; flaggy to thin bedded, crossbedded; 
brown weathering 

Sandstone, fine grained, laminated, silty, grey; 
flaggy to thin bedded; some interbedded 
muds tone; Spirophyton-like structures 

Covered 

Sandstone, argillaceous to silty, olive grey; 
poorly bedded; light brown weathering 

Siltstone, argillaceous to 'Sandy, olive grey; 
blocky to bedded; some concretions 

50 

40 

JO 

24 

JO 

2J 

20 

JO 

J5 

JO 

( 15.2) 

( 12 .2) 

(2.7) 

(0. J) 

(2.4) 

(2.7) 

0.0) 

(2.4) 

(7. J) 

( 1.8) 

(2.1) 

( 1.8) 

0 . 0) 

(7 .0) 

(6.1) 

0.0) 

(JO. 7) 

0.0) 

Height 
Above Base 

feet (m) 

197 

15 

90 

40 

I 14J 

I IJ4 

1133 

1125 

1116 

1106 

1098 

1074 

1068 

1061 

1055 

1045 

1022 

1002 

992 

957 

(60.0) 

(4 .8) 

(27 .4) 

( 12 . 2) 

048.4) 

045.6) 

045. J) 

042.9) 

040.2) 

(337. I) 

(334.7) 

027. J) 

025 .5) 

02J.4) 

021.6) 

(JJ8.5) 

008.5) 

005 .4) 

002 .4) 

(291. 7) 



Unit 

66 

65 

64 

Lithology 

Muds tone, very silty, to argillaceous siltstone; 
blocky to bedded; rusty weathering; few 
reddish brown weathering concretions; 
grading upward into sandy silts tone as 
above; worm markings 

Silts tone , argillaceous, blocky; grading upward 
into argillaceous, bedded, fine grained sand­
stone 

Mudstone to argi ll aceous silts tone, blocky; 
rusty weathering; some reddish brown 
weathering concretions 

63 Silts tone, argillaceous, olive brown, blocky; 
grading upward into sandstone, fine grained, 
siliceous, grey, flaggy to thin bedded 

62 Siltstone to sandstone, very fine grained, argil-
laceous, laminated, grey, sligh tl y mottled; 
poorly bedded; grading upward into 
laminated sands tone, fine grained, thin 
bedded; reddish brown weathering 
concretions 

Wildhorn Member 

61 Mudstone, very silty; grades upward into argil-
laceous siltstone, blocky to bedded, rusty 
weathering; some concretions 

60 Silts tone, laminated, argi ll aceous; interbedded 
sandstone, fine grained, laminated, flaggy; 
some small reddish brown weathering 
concretions 

59 Muds tone, black, silty, blocky; rusty 
weathering; grades upward into argillaceous 
siltstone; some reddish brown weather ing 
concre ti ons in upper part 

58 Muds tone, black, silty, blocky; rusty 
weathering; grades into argillaceous 
siltstone; two prominent reddish brown 
weathering concretionary beds at base and 
one at top 

57 Mudstone, black, rubbly to blocky; rusty 
weathering; some concretions 

56 Mudstone, black, rubbly; rusty weathering; rare 
reddish brown weatheri ng concretions 

55 Muds tone, black, rubbly to blocky; rusty 
weathering; some concretions, 6 to 8 inches 
x 12 to 18 inches (152.4-203.2 mm 
0.3-.l m) 

54 Mostly covered at river level but mudstone 
exposed in slopes above . Approximately 

Bulwell Member 

53 Sandstone, fine grained, laminated, glauconitic, 
si liceous, grey; thin to thick bedded; grey 
weathering; interbeds o! silty mudstone; 
some reddish brown weathering concretions 

52 Muds tone, black, silty, blocky; rust y 

jJ 

weathering; highly glauconi ti c in upper 
I foot 

Mudstone, black, si lt y, blocky; rusty 
weathering; 6 inches silty glauconitic sand­
stone at top; some large reddi sh brown 
weathering concretions 

50 Muds tone, black, si lty, blocky; rusty 
weathering; grading upward into argilla­
ceous, glauconitic siltstone 

49 Sandstone, f ine grained, laminated, glauconitic, 
si li ceous , greenish grey, well sorted; flaggy 
to thin bedded, crossbedded; grey to 
greenish grey weathering; some interbedded 
glauconitic muds tone; reddish brown 
weathering concretions and concretionary 
layers 

48 Muds tone, s ilty, to siltstone, argillaceous, glau-
conitic, blocky; rusty weathering 

47 Sandstone, fine grained, lam inated, glauconitic, 
grey; flaggy to thin bedded; some inter­
bedded rusty weathering mudstone; concre­
tionar y layer at base 

46 Mudstone, green, highly glauconitic 

45 Mudstone, black, silty, glauconitic, blocky; 
rusty weathering 

44 Mudstone, black, silty, glauconitic, blocky; 

43 

rusty weatheringj some laminated si ltstone 
at top; row of reddish brown weathering 
concretions and glauconite at base 

Sandstone, fine grained, glauconitic, s iliceous, 
greyi flaggy to thin bedded; grey to greenish 
grey weathering; ve ry shaly at top; inter­
bedded mudstone and siltstone in 2 to 6 inch 
(50.8-152.4 mm) beds; some reddish brown 
weathering concretions 

Thickness 
feet (m) 

Jj 

18 

60 

39 

JO 

71 

60 

65 

175 

14 .j 

19 

J.j 

JO 

8.5 

(4.6) 

(2. I) 

( J.j) 

(2 . 7) 

(l.l) 

( 18. 3) 

(0.6) 

( I 1.9) 

(1.0) 

(21 .6 ) 

(I 8. 3) 

( 19.8) 

(53. 3) 

(2. I) 

(4.4) 

(2. I) 

(2.4) 

(l.8) 

( J.j) 

(0.l) 

(0. 3) 

(3.0) 

(2.6) 

(2 .4) 

Height 
Above Base 

feet (m) 

947 (288.6) 

932 (284. I) 

925 (281 .9) 

920 (280.4) 

91 I (277. 7) 

893 1272.2) 

833 (253.9) 

831 (253. 3) 

792 (24 I .4) 

782 (238. 3) 

7 1 I (216. 7) 

651 ( 198.4) 

586 ( 178.6) 

41 I ( 125. 3) 

404 I 123. I) 

389.l (118.7) 

382.l (116.6) 

374 .5 ( I 14. I) 

355.5 (108.3) 

350.5 (106.8) 

349 (106.4) 

348 ( 106. I) 

338 (103.0) 

329.l ( 100.4) 

Unit 

42 

41 

40 

39 

Lithology 

Mudstone, s ilty, blocky; highly glauconitic at 
top 

Mudstone, si lty, glauconitic, blocky; rusty 
weathering; thin laminated, fine gra ined, 
glauconitic sandstone at top 

Mudstone, high ly glauconitic, green; thin, inter­
bedded, laminated, glaucon iti c sandstone 

Mudstone to siltstone, argi llaceous, blocky, 
glauconitic; rusty weathering; some reddish 
brown concretions 

38 Mudstone, silty, black, glauconitic, blocky; 
rusty weathering; thin, highly glaucon itic 
sandstone at top; some reddish brown 
weathering concretions 

37 Siltstone, argill aceous, glauconitic; gradi ng into 
laminated sandstone at top 

36 Mudstone, black, si lty, highly glauconitic; green 
to rusty weathering; concretionary layer at 
base 

35 Sandstone, fine grained, laminated, 
crosslaminated, si li ceous, glauconit ic, well 
sorted, greenish grey; flaggy to thin bedded; 
some thin layers of silt y mudstone; greenish 
grey weathering; large reddi sh brown 
weathering concretionary masses 

34 Mudstone, silty, black, glauconitic, blocky; 
rusty weatheringi few lenses of laminated, 
glauconitic siltstone 

33 Sandstone, fine grained, laminated, greenish 
grey 

32 Mudstone, silty, black, glauconitic, blocky; 
rusty weathering 

31 Sandstone, fine grained, laminated, 
crosslaminated, greenish grey; greenish grey 
wea!hering; reddish brown weathering con­
cretionary layer at base 

30 Mudstone, very silty, high ly glauconitic in upper 
half, blocky; rusty weathering; some large 
reddish brown weathering concretions; 
layers of glauconite near top 

29 Sandstone, fine grained, laminated, 
crosslaminated, siliceous, glauconi tic, grey; 
thin bedded, crossbedded; greenish grey 
weathering; thin interbeds of silty mud­
stone; few large concretions 

28 Mudstone, black, glauconitic, blocky; rusty 
weathering; highly glauconitic at top 

27 Mudstone, silty, black, highly glauconitic, 
blocky; rusty weathering; some layers of 
almost pure glauconite; some concretions 

26 Sandstone, fine grained, laminated, 
crosslaminated, grey, siliceous , glauconitic; 
greenish grey weathering; some reddish 
brown weathering concretions 

25 Mudstone, black, highly glauconitic; some platy 

24 

s il tstone; large irregular concretions 

Sandstone, fine grained, lam inated, 
crosslaminated, glauconi ti c; thin- to 
thick-bedded; thin layers of highly glau­
conitic mudstone; concre ti ons 

23 Mudstone, rusty weathering 

22 Sandstone, fine grained, grey; not well bedded, 
crossbedded 

21 Mudstone, black, rubbly to blocky; rusty 
weathering 

20 Sandstone, very fine grained, siliceous, 
laminated, crosslaminated, grey; not we ll 

~e~~~~1ri n: 1 af!~at~;rs t~:ch bed~~~~;r f~=~ 
mass ive sandstone below); some cross­
bedding, channel-fill, and large-scale 
crossbedding; mottling and worm burrows; 
lenses and layers of platy silts tone and 
mudstone; some large concretions 

19 Sandstone, argillaceous, grey, laminated; thin 
bedded, poorly bedded; grey weathering; 
concretionary masses; lower part grades 
down slope into sandstone of underlying un it 

18 Sandstone, fine grained, laminated, siliceous, 

17 

16 

glauconitic, grey, well sorted; massive; grey 
weather ing; few thin shaly intervals at base 
of large-scale c rossbeds; large reddish 
brown to maroon weathering concretionary 
masses 

Sandstone, fine grai ned, glauconitic, siliceous, 
grey; thick bedded to platy at top 

Mudstone, black, platy; some platy silts tone; 
reddi sh brown weathering concretions 

Thickness 
feet (m) 

3 . 5 

14 

J.j 

4 .5 

2.5 

4.5 

19 

16 

27 

17 

( 1.5) 

( J.O) 

(0 . 3) 

(2.4) 

(4. 3) 

(0.6) 

(0.6) 

(I .2) 

( J. j) 

(O.l) 

(J.3) 

(0. 3) 

(0. 7) 

(1.3) 

(I .8) 

(5.8) 

(0.6) 

(0.9) 

(4.9) 

(0.9) 

( 1.2) 

(2.7) 

(8.2) 

( 1. 8) 

(5.2) 

(0.6) 

(0. 3) 

Height 
Above Base 

feet (m) 

321.l 

316.j 

313 

312 

304 

290 

288 

286 

282 

277 

275 . 5 

27 1 

270 

267 .5 

263 

257 

238 

216 

213 

217 

214 

210 

201 

I 74 

168 

Ill 

149 

(98 . 0) 

(96.j) 

(95 .4) 

(95. I) 

(92 .6) 

(88.4) 

(87 .8) 

(87 .2) 

(85 .9) 

(84 .4) 

(84 .0) 

(82 .6) 

(82. 3) 

(8 1 .j) 

(80.2) 

(78. 3) 

(72 .l) 

(71.9) 

(71 .0) 

(66. I ) 

(65.2) 

(64 .0) 

(61. 3) 

(53.0) 

(ll .2) 

(46.0) 

(45.4) 
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Unit Lithology 

15 Sandstone, fine grained, laminated, siliceous, 
glauconitic, well sorted, crosslaminated, 
grey; thick bedded; grey to light brownish 
grey weathering; large-scale crossbedding 

14 Shale, platy; some siltstone and concretions 

13 Sand~~one, fine grained, laminated, well sorted, 
s1ilceous, glauconitic, grey; thick bedded to 
massive; grey to light brown weather ing; 
few shaly intervals; large-scale cross­
bedding and channel structures 

12 Mudstone, platy, and argillaceous siltstone; 
lenses out along slope 

11 Sandstone, fine grained, laminated, gJauconitic, 

JO 

siliceous, grey; thick bedded to massive; 
grey to light brown weathering; large-scale 
crossbeddingi some shaly intervals 

Sandstone, fine grained, well sorted, glau-
conitic, siliceous, grey; flaggy to thick 
bedded; thin beds of platy siltstone and 
muds tone; much crossbedding and 
channel-fill structure 

Sandstone, fine grained, laminated, glauconitic, 
siliceous, greyj massive; grey to light brown 
weathering; concretions and platy mudstone 
at base 

Sandstone, fine grained, laminated, siliceous, 
well sorted, grey, glauconitic; thick bedded, 
crossbedded; grey to light brown 
weathering; some platy lenses 

Sandstone, fine grained, laminated; platy; some 
concretions (these are the basal beds of a 
thick succession of sandstone with much 
large-scale crossbedding and c hannel 
structure) 

Sandst<:>ne, fine grained, well sorted, glau­
comtic, laminated, siliceous, grey; thick 
bedded; grey to light brown weathering; 
lenses of platy siJ tstone; minor channelling 
and slump structures 

Sandstone, as below; platy silts tone and con­
cretions at top and base; grades into more 
massive sandstone along slope 

Sandstone, fine grained, well sorted, glau­
conitic, siliceous, laminated, 
crosslaminated, grey; thick bedded to 
massive, crossbedded; grey to light brownish 
grey weathering; some concretionary zones 

Sandstone, fine grained, laminated, 
crosslaminated, siliceous, grey; thin- to 
thick-bedded; grey weathering; glauconitic; 
few thin beds of platy siltstone and 
mudstone; some concretionary layers 

(section continues on south side of river) 

Sandstone, fine grained, laminated, 
crosslaminated, glauconitic, siliceous, grey; 
flaggy to thin bedded; brown to dark grey 
weathering; thin interbeds of mudstone; 
more thickly bedded at top; some reddish 
brown weathering concretions 

Sandstone, fine grained, argillaceous, siliceous, 
brownish grey; poorly bedded with much 
slumping and contortion; brown weathering. 

Garbutt Formation 

Siltstone, argillaceous to sandy, grey; blocky to 
bedded; becoming very resistant and 
massive at top; olive grey weathering; 
reddish brown weathering concretions 

Mudstone, silty, to argillaceous siltstone; platy; 
rusty weathering; reddish brown weathering 
concretions; grades into overlying beds 

Mudstone, silty, blocky; rusty weathering; some 
reddish brown weathering concretions 

Siltstone, argillaceous; blocky to bedded; rusty 
weathering; row of concretions at top. 

End of continuous exposure. 

Thickness 
feet (m) 

12 

0.5 

12 . 5 

12.5 

8.5 

(J.7) 

(0. I) 

(J.8) 

(0. J) 

(4 .7) 

(2.6) 

( 1.8) 

(2.7) 

(0. J) 

( 1.5) 

1.5 (0 . 1) 

11.5 (J .5) 

I I (J. J) 

28 (8.5) 

28 (8.5) 

J4 ( 10.4) 

JO (9.1) 

45 (I J,7) 

II (J. J) 

Section 65-12. Garbutt Formation, south side of Scatter River, Toad River 
map-area, British Columbia, 59°38'N, l24°58'W . Measured in 
feet and converted to metres. 
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Measurement begins on north side of river. 

Scatter Formation 

Sandstone, very fine to fine grained, laminated, 
grey, siliceous; thin to thick bedded; grey to 
brown weathering. Several uni ts are 
exposed along escarpment. 

Height 
Above Base 

feet (m) 

148 

I J6 

I J5.5 

12J 

122 

109.5 

IOI 

(45.1) 

(41 .4) 

(41. J) 

07 .5) 

(J7 .2) 

(JJ.4) 

(J0.8) 

95 (28 . 9) 

86 (26.2) 

85 (25.9) 

80 (24 . 4) 

78.5 (2J.9) 

67 (20.4) 

56 (Ji. I) 

28 (8.5) 

120 (16.6) 

86 (26.2) 

56 (17.1) 

JI (J. J) 

Unit 

12 

II 

JO 

Lithology 

Garbutt Formation 

Covered. There is a possibility that some lower 
sandstone of the Scatter Formation is not 
exposed. The measurement indicates a 
maximum thickness of the upper shales of 
mecar6Utt 

Measurement continues in small tributary on 
south side of river, directly across from 
north escarpment. 

Mudstone, to argillaceous siltstone; resistant. 
Inaccessible . Estimated 

Mudstone and interbedded sandstone; flaggy to 
thin bedded. Inaccessible. Estimated 

Mudstone, silty, bJack, blocky to platy; rusty 
weathering; interbedded platy siltstone, 
becoming siltier toward top; some slump 
structure; some large concretions 

Sandstone, fine grained, laminated; flaggy; 
some concretions 

Mudstone, black, rubbly; rusty weathering; 
some reddish brown weathering concretions 

Mudstone, black, silty. Partly talus covered 

Mudstone, black, silty, blocky to platy; rusty 
weathering; some reddish brown weathering 
concretions 

GSC Joe. 48971(IIO-l15 ft above base sec tion) 
Bathysiphon spp. 
Hippocrepina barksdalei (Tappan) - two 

specimens 
Saccammina sp. 
Ammodiscus sp., sma!J, thin 
Miliammina sp., poorly preserved 
HaploJitragmoides c:oocavus (Chapman) - two 

specimens 

GSC Joe. C-48969 (JOO to 105 ft above base 
section) 

Bathysiphon sp. 
Hippocrepina sp., small - one specimen 
Saccammina spp., poorly preserved 
J\mmodiscus sp., small, poorly 

preserved - one specimen 
Miliammina sp. - one specimen 
Haplophragmoides multiplum Stelck and 

Wall - one specimen 
H. spp. 
J\mmoba.culites sp. - one sped men 
?Uvigerinammina sp. - poorly preserved 
?Gravellina sp., poorly preserved - two speci-

mens 

Mudstone, black, blocky to platy; considerable 
cross bedding 

Mudstone, black, blocky to platy; rusty 
weathering; interbedded platy argillaceous 
siltstone; shows considerable crossbedding; 
rows of reddish brown weathering 
concretions 

GSC lac. C-48961 (60-65 ft above base section) 
Bathysiphon spp. 
Ammodiscus spp., poorly preserved - one very 

small and one medium-sized species with 
one specimen each 

?Miliammina sp . - one fragment 
Haplophragmoides sp. 
Gaudryina nanushukensis Tappan - two poorly 

preserved specimens 
Gravellina sp. - one specimen 
indeterminate agglutinated rectilinear forms. 

Mudstone, black, silty, rubbl y to platy; rusty 
weathering; grading upward into inter­
bedded, rusty weathering; mudstone and 
argillaceous platy siltstone; rows of reddish 
brown weathering concretions 

GSC lac. C-48954 (15-20 feet above base 
section) 

?Reophax or ?J\mmoba.culites (incomplete) 
sp. 

Haplophragmoides sp. - dominant 
Trochammina sp. - two specimens 
?Uvigerinammina sp. - two specimens 

Mudstone, black, silty, rubbly to platy; rusty 
weathering; thin platy siltstone; thin seam 
of bentonite at base; reddish brown 
weathering concretionary layers. 

Contact with underlying Triassic Toad 
Formation is not exposed at this locality. It 
is exposed upstream where the Garbutt 
shales lie directly on Toad beds. No con­
glomerate, pebbles, nor sandstone is present 
in the basal Garbutt. A thin seam of 
bentonite occurs 6 inches (152.4 mm) above 
the base. Another bentoni te seam occurs 
about 2 feet (0.6 m) above the base in 
greenish glauconitic shale. 

Thickness 
feet (m) 

550 

75 

25 

40 

50 

60 

18 

JO 

20 

15 

45 

15 

( 167 .6) 

(22.9) 

(7 . 6) 

( 12.2) 

( 15.2) 

(0. J) 

(18. J) 

(5.5) 

(9. I) 

(6.1) 

(4.6) 

(I J . 7) 

(4 .6) 

Height 
Above Base 

feet (m) 

944 

J94 

Jl9 

294 

254 

204 

20J 

14J 

125 

95 

75 

60 

15 

(287. 7) 

( 120 . I) 

(97 .2) 

(89 .6) 

(77 .4 ) 

(62 .2) 

(61 .9) 

(4J .6) 

(J8.J) 

(28.6) 

(22.9) 

(18. J) 

(4.6) 



Unit Lithology 

Note: The following two samples are from the 
exposure upstream from Section SI 65-12 
where the Garbutt shales lie directly on the 
Triassic Toad Formation. 

GSC Joe. 48996 (about 20 ft above Triassic) 
Bathysiphon sp. 
Saccammina sp. 
Glomospira corona Cushman and 

Jarvis - common 
GJomospirelJa scaphoidea (McGill and 

Loranger) 
Reophax sp. 
Haplophragmoides ooncavus (Chapman) 
H. sp. 
Textularia sp. 
Trochammina spp. - two species with 

specimen each 
Caudryina taiUeuri (Tappan) 
?Gravellina. sp., poorly preserved - two 

specimens. 

GSC Joe. 48999 (5-10 ft above Triassic) 
Bathysiphon spp. 
Saccammina spp. 
Ammodiscus rotalarius Loeblich and Tappan 
Glomospi.ra corona Cushman and 

Jarvis - common 
Glomospirella scaphoidea (McGill and 

Loranger) 
Reophax troyeri Tappan 
R. sp. 
Haplophragmoides concavus (Chapman) 
H. sp. 
Trochammina. sp. - one specimen 
Caudryina. tailleuri.(Tappan) 

Thickness 
feet (m) 

Section 65-13. Garbutt Formation, Toreva Creek, southwesterly tributary of 
Scatter River, Toad River map-area, British Columbia, 
59°38'N, J24°52'W. Measured in feet and converted to metres. 

14 

11 

12 

II 

10 

This section was measured from creek level up 
the shale slope to the base of the Scatter 
sandstones. Most of the latter are inacces­
sible at this locality. 

Scatter Formation 

Sandstone, fine grained, laminated, thin to 
thick bedded. Inaccessible. 

Garbutt Formation 

Siltstone, argillaceous, blocky to bedded; 
massive appearance; some sar,dstone beds at 
top. Inaccessible. Approximately 

Siltstone, argillaceous, blocky to plat y; inter­
bedded mudstone; rusty weathering 

Mudstone, silty, blocky; grades upward into 
argillaceous, platy siltstone and interbedded 
mudstone; reddish brown weathering 
concretions 

Mudstone, rubbly, becoming siltier and blocky 
near top; rusty weathering; some reddish 
brown weathering concretions. Mostly inac­
cessible 

Mudstone, black, rubbly; rusty weathering; few 
reddish brown weathering concretions 

Mudstone, black, rubbly to blocky; rusty 
weathering; platy to flaggy sandstone (J5%)j 
few concretions and topped by concre­
tionary layer 

Mudstone, black, rubbly; rusty weathering; 
becoming siltier at top with some platy 
siltstone; few rows of reddish brown 
weathering concretions 

Mudstone, black, rubbly; rusty weathering; few 
concretions. Partly covered 

Mudstone, as below; some rows of concretions. 
Mostly covered 

Mudstone, to argillaceous siltstone, platy; rusty 
weathering; banded appearance 

Sandstone,. silty; fine grained, laminated, grey; 
platy to thin bedded; interbedded mudstone 
and platy siltstone (40-50%) in 2 to 12 inch 
(50.8-304.8 mm) beds, rusty weathering 

Mudstone, talus covered 

Covered. Approximately 

Mudstone, black, platy; rusty weathering; thin 
platy siltstone and glauconitic sandstone; 
large reddish brown weathering concretions. 
Partly covered. 

Contact with underlying Triassic Toad 
Formation is abrupt without any trace of 
basal sandstone or conglomerate. Shale lies 
directly on calcareous siltstone and sand­
stone, medium to dark grey, platy to thin 
bedded, with some interbedded calcareous 
shale. 

50 

15 

147 

160 

55 

52 

40 

15 

12 

27 

18 

· 250 

JO 

(15.2) 

( 10.7) 

(44 .8) 

(48.8) 

( 16 .7 ) 

(15 .8 ) 

( 12.2) 

(4.6) 

(10.0) 

(J.7) 

(8.2) 

( 11.5) 

(76.2) 

(l .O ) 

Height 
Above Base 

feet (m) 

920 

874 

819 

692 

512 

477 

425 

185 

170 

))7 

125 

298 

260 

10 

(281 .6) 

(266 .4) 

(255.7) 

(210.9) 

(162. I) 

( 145.4) 

( 129 .5) 

( 117. J) 

( 112.8) 

( 102.7) 

(92.0) 

(90.8) 

(79 .2) 

(J.O) 

Section 65-14 Dunvegan Formation, north side of major bend in Beaver River 
about 8 miles upstream from junction with Crow River, Toad 
River map-area, British Columbia, 59°55'N, 124°l7'W. 
Measured in feet and converted to metres. 

Unit 

20 

19 

18 

17 

16 

15 

14 

11 

12 

II 

10 

Lithology 

DUNVEGAN FORMATION 

End of exposure. 

Conglomerate, grey, massive; crossbedded; 
brown to grey weathering; pebbles Y:z to 
I inch 02.7-25.4 mm) 

Covered 

Sandstone, very coarse grained, to very fine 
grained conglomerate; massive; brown 
weathering 

Covered 

Sandstone, conglomerat ic; massive; crossbedded 

Covered. Approximately 

Sandstone, coarse grained to conglomeratic, 
brown; massive; crossbedded; brown 
weathering 

Sandstone, coarse grained; conglomeratic with 
pebbles as much as 3 inches (76.2 mm); some 
layers of gravel; becoming finer grained 
toward top; massive; slightly friable 

Sandstone and conglomerate, partly covered; 
recessive 

Conglomerate, grey; massive; crossbedded; 
pebbles average l inch (25.4 mm), some as 
much as 4 inches (IOJ.6 mm) 

Conglomerate, grey; massive; pebbles average 
~ inch (12.7 mm); much sandstone matrix 

Conglomerate, grey; massive; grey 
weathering; pebbles average Y:i to I inch 
(12.7-25.4 mm), some as much as 3 inches 
(76.2 mm); quartz, chert, quartzite; blue, 
grey, black, white, green 

Siltstone, argillaceous, carbonaceous; platy; 
brown weathering 

Sandstone, fine grained, brownish grey; massive 

Mudstone. Mostly covered 

Sandstone, fine grained, laminated, brownish 
grey; thin to thick bedded; interbedded 
muds tone, silty, (50%) 

Sandstone, fine grained, brownish grey, lami­
nated; massive; brown weathering; shaly 
interval in centre; partly covered at base 

Covered 

Conglomerate, grey; massive; grey weathering; 
pebbles I /8 to I inch (3.2-25.4 mm); chert, 
quartz, quartzite; blue, grey, black, white; 
coarse grained sandstone matrix 

Sandstone, coarse grained, conglomeratic, 
crosslaminated; massive. 

End of exposures . 

Thickness 
feet (m) 

15 

II 

20 

JO 

25 

12 

20 

10 

o5 

20 

22 

60 

25 

(4.6) 

(2.4) 

(7 .0) 

(I .2) 

(J .4) 

(6 .I) 

(J.O) 

(7 .6) 

(J .7) 

(6 .J) 

(J.O) 

( JJ. 7) 

( 1.5) 

( J.2) 

(6.1) 

(6. 7) 

(JO. I) 

( 18. J) 

(7 .6) 

( J.5) 

Section 65-15 Sikanni Formation, escarpment east of Liard River, northeast 
of Lepine Creek, Toad River map-area, British Columbia, 
59c2&1N, 124°46'W. Measured in feet and converted to metres. 

Sikanni Formation 

Top of ridge, end of exposure. 

Sandstone, fine grained, laminated, grey; thick 
bedded to massive; brown weathering; some 
coarser sandstone at top and blocks of con­
glomeratic sandstone in talus. 
Approximately 

Mostly covered and inaccessible, recessive. 
Mudstone with some sandstone at top 

Sandstone, fine grained, laminated, grey; thick 
bedded; light brown to grey weathering. 
Approximately 

Sandstone, fine grained, laminated, grey, 
slightly argillaceous; flaggy; interbedded 
mudstone (25%) decreasing toward top 

Mostly covered. Mudstone, black; becoming 
siltier .at top with some sandstone; some 
reddish brown weathering concretions 

Sandstone and mudstone; 2 to 4 inch beds 
(50.8-101.6 mm) 

45 (I J.7) 

110 (JJ.5) 

65 (19. 8) 

25 (7 .6) 

58 ( 17. 7) 

(2.1) 

Height 
Above Base 

feet (m) 

177 

162 

154 

111 

127 

116 

296 

286 

261 

249 

229 

219 

170 

169 

165 

145 

121 

90 

JO 

057 

412 

102 

217 

212 

154 

(114 .9) 

(110. J) 

(107 .9) 

( 100.9) 

(99 .7) 

(96.J) 

(90.2) 

(87 .2) 

(79 .6) 

(75.9) 

(69.8) 

(66. 7) 

(51 .0) 

(51.5) 

(50. J) 

(44 .2) 

(17 .5) 

( 27 .4) 

(9.1) 

( J.5) 

(I 19. J) 

( 125.6) 

(92.0) 

(72.2) 

(64 .6) 

(46.9) 
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Unit Lithology 

Sandstone, fine grained, grey; platy to flaggy, 
to thin bedded; brownis h grey weathering; 
some interbedded mudstone and si l tstone 
(20%) 

Mostly covered, recessive. Mudstone and silt­
stone, grading into overlying beds 

Sandstone, fine grained, laminated, grey; flaggy 
to thin bedded; rusty brown to grey 
weathering; some crossbedding; inter bedded 
mudstone (25%). 

Lepine Formation 

Mudstone, black, siity; slight rusty weathering; 
interbedded platy, hard siltstone; numerous 
concretionary layers. 

End of exposures. 

Thickness 
feet (m) 

41 ( 12.5) 

80 (24 .4 ) 

26 (7 .9) 

I 12 (14. I) 

Section 65-16 Basal Lepine and upper Scatter Formations, east side of Liard 
River, opposite Garbutt Creek, Toad River map-area, British 
Columbia, 59°25'N, 124°50'W. Measured in feet and converted 
to metres. 
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Lepine Formation 

Shale, black, flaky; much yellow eff lorescence 

GSC Joe. 69 1 74 
Indeterminate gastroplitid ammonites 

fish vertebrae 

Shale, black, silty; rubbly to blocky; rusty 
weathering; numerous reddish brown 
weathering concretions; ab • .mdantly 
fossiliferous 

GSC Joe. 69176 fin upper JOO feet ('30.4) - in 
place} 

Gastroplites aff. a llani McLearn 
(predominates) 

Gastroplites alJani Mclearn (Jess common) 
Gastroplites canadensis (Whiteaves) (rare) 
Gastroplites aff , stantoni McLearn (= G. cf. 

fJexicostatus Jeletzky (unique specimen) 
Indeterminate pelecypods 

GSC Joe. 69 J 75 f in talus between 250 to 
'300 feet {76.2-91.4 m) above base] 

Gastroplites aff. fo rms transitional between 
G. kingi Mclearn and 

Gastroplites canadensis (Whiteaves) 
Gastroplites allani McLean and var iants {less 

common than either of other two species) 
lnoceramus cf. cadottensis McLearn 

GSC Joe. 69177 [in place approximately 
260 feet (109.7 m) above base] 

Gastroplites spiekeri McLearn 
Gastroplites (s. Jato) sp. indet. 
lnoceramus cf. anglicus Woods 

GSC Joe. 6917'3 (in talus at 250 feet (76.2 m) 
above base] 

Gastroplites cf. kingi McLearn 
Gastroplites cf. G. canadensis {Whiteaves) 
Gastroplites? sp. indet. 

GSC Joe. 69178 [in talus at JOO feet ('30.4 m) 
above base] 

Gastroplites kingi McLearn and morphological 
variants 

Scatter Formation (equivalent) 

Siltstone, a rgillaceous, blocky; rusty 
weathering; interbedded silty mudstone; 
reddish brown weathe ring concretions 

Mudstone, black, blocky; rusty weathering; 
reddish brown weathering concretions 

Mudstone, black, blocky; rusty weathering; 
reddish brown weathering concretions; few 
thin beds of siltstone 

Mudstone, black, rubbly to blocky; becoming 
very silty at top; large reddish brown 
weathering concretions 

Mudstone, black, rubbly; rusty weathering; 
large reddish brown weathering concretions 

Covered. Estimated 

Mudstone, black, rubbly; rusty weathering; 
reddish brown weathering concretions. 

Bulwell member 

Sandstone, fine grai ned, si lty to argillaceous, 
si liceous, brownish grey . 

350 

55 

75 

I 30 

120 

150 

75 

50 

( 106 . 7) 

( 16.8) 

(22 .9) 

(39.6) 

(36.6) 

(45 .7) 

(22.9) 

( 15 . 2) 

Height 
Above Base 

feet (m) 

147 

106 

26 

I 12 

1005 

655 

600 

525 

395 

275 

125 

50 

(44 .8) 

(32.0) 

(7 .9) 

(34. I) 

(306.2) 

( 199.6) 

( 182 .9) 

( 160.0) 

( 120.4) 

(83.8) 

(38 . I) 

( 15.2) 

Section 65-17. Dunvegan Formation, on escarpment east of Liard River, 
directly across from Scatter River, Toad River map-area, 
British Columbia, 57°'38'N, 124°40'W. Measured in feet and 
converted to metres. 

Unit 

13 

12 

II 

JO 

Lithology 

.\!lost of section is inaccessible except along 
grassy slope at edge of cliffs. 

DUNVEGAN FORMATION 

Top of ridge, end of exposures. 

Covered 

Conglomerate, grey; massive; crossbedded; 
pebbles average Y1 inch (\2.7 m) but some as 
much as '3 inches (76.2 mm), rounded; chert, 
quartzite, quart z, argillite; grey, green, red, 
blue, black, white; considerable sandstone 
matrix in upper part 

Sandstone, soft, friab le; flaggy; grades into 
overlying unit 

Conglomerate, grey; massive; somewhat 
recessive 

Mudstone, not well exposed 

Conglomerate, grey; massive; brownish grey 
weathering; crossbedded; pebbles average 
Y1 to I inch 02.7 to 25.4 mm), some as much 
as '3 inches (76 .2 mm), rounded; quartz, 
chert, quartzitei green, grey blue, black 
white 

Mudstone, brownish grey; thin interbeds of 
silty, concretionary sandstone 

Sandstone, coarse grained to conglomeratiq 
massive; dark brown weathering; 
crossbedding 

Mudstone, dark grey at base, rusty olive 
weathering at top; interbedded sandstone in 
upper part 

Sandstone, coarse grained to conglomeratic; 
massive; dark brown weathering; 
crossbedded 

Muds tone 

Coal, black 

Sandstone, fine- to medium-grained, friable; 
poorly bedded; light grey to white 
weathering; grades downward into 
underlying beds. 

Sully Fo rmation 

Mudstone, concretionary. Mostly covered. 

Thickness 
feet (m) 

35 

85 

20 

65 

60 

65 

45 

15 

20 

15 

15 

75 

( 10.7) 

(25 .9) 

(7 .6) 

( 19 .8) 

( 18. 3) 

( 19 . 8) 

(I 3.7) 

(4.6) 

(6. I) 

(4.6) 

(4.6) 

(0. 3) 

(22.9) 

Section 65-18. Dunvegan Formation, at big bend of Liard River, west of Beaver 
River, Toad River map- area, Brit ish Columbia, 59°54'N, 124°29'W. 
Measured in feet and converted to metres. 

15 

DUNVEGAN FORMATION 

End of exposures. 

Conglomerate, grey; massive; pebbles as below, 
averaging Yi to I inch (12.7-25.4 mm), sand­
stone matrix 

14 Mostly covered. Some mudstone with argi l-
Jaceous and conglomeratic sandstone at base 

1 '3 Conglomerate, grey; massive; grey to brown 
weathering; pebbles K to Y.z inch 
{6.'3- 12.7 mm), maximum IY.z inches 
08.J mm); much sandstone matrix; 
becoming less conglomeratic and sand ie r at 
top 

12 Covered, recessive. Appears to be friable con-
glomeratic sandstone 

11 Conglomerate, massive; grey to brown 
weathering; pebbles average K to Y.z inch 
(6.'3-12.7 mm); quartz, quartzite, argillite, 
chert; white, grey , green, blue, black, red; 
much sandstone matri x 

I 0 Covered. Appears to be mainly conglomerate 
along cl iffs to west 

Conglomerate, massive; brown weathering; 
pebbles average !Yi inches 08. 1 mm), 
maximum 6 to 7 inches (152.4-177.8 'Tlm), 
decreasing in average size toward top; 
chert, quart zite; quartz, argi llite; white, 
grey, green, blue, black, red; well washed 
but sandstone matrix increasing toward top 

42 ( 12 .8) 

35 (JO. 7) 

40 ( 12.2) 

19 (5 . 8) 

55 ( 16.8) 

25 (7 .6) 

70 (21. 3) 

Height 
Above Base 

feet (m) 

516 

481 

396 

376 

251 

186 

141 

126 

106 

91 

76 

75 

524 

482 

447 

407 

388 

308 

( 157 . 3) 

(946. 7) 

( 120.7) 

(I 14 .6) 

(94 .8) 

(76.5) 

(56.7) 

(43.0) 

(32. 3) 

(27. 7) 

(23.2) 

(22.9) 

( 159. 7) 

( 146.9) 

(J 36.2) 

( 124. I) 

(I I 8. 3) 

(I 01.5) 

(93 .9) 



Unit LitOOlogy Thickness 
feet (m) 

Sandstone, ver y coarse grained to conglom­
eratic; numerous laminae of pebbles; cross­
bedded; gravelly 

Mostly covered. Mudstone 

Mostly covered, recessive. Mudstone with coal 
at top 

Sandstone, fine grained, grey, lami nated, soft 
and fri able; crossbedded; massive; grey weathering; 

41 

19 

17 

weathers recessive 17 

Covered 85 

Sandstone, fine grained, laminated, grey; 
massive; crossbedded; grey to light brownish 
grey weathering }0 

Covered 25 

Sandstone, fine grained1 grey , laminated; 
massive; brown weathering. 

End of exposure . 

( 12 . 5 ) 

(5.8) 

(5.2) 

(5.2) 

(25 .9) 

(9.1) 

(7 . 6) 

( I .2) 

Section 65-19. &.J!well Member of Scatter Formation, west flank of anticline on 
Crow River, Toad River map-area, British Columbia, 59 "51 1N, 
124"J5'W. Measured in feet and converted to metres. 

16 

15 

Wildhorn Member 

Shale, black. Inaccess ible. 

Bulwell Member 

Sandstone, silty to argillaceous; mottled; some 
inter bedded muds tone. Mostly inaccessible 

Mudstone to argillaceous siltstone, blocky 

15 

22 

(4.6) 

(6.7) 

Height 
Above Base 

feet (m) 

218 

197 

I 78 

161 

144 

59 

29 

401 

186 

(72 .5) 

(60.0) 

(54 .2) 

(49. I) 

(41.9) 

( 18.0) 

(8.9) 

( 1.2) 

( 122 .2) 

(I 17 .6) 

14 

11 

12 

II 

JO 

Sands tone, silty; blocky to thick bedded; brown 
weathering 

Muds tone, very silty, blocky 

Sandstone, si lty, grey; blocky to thick bedded; 
brown weathering 

Ml.Kistone, very silty, blocky; some ar gillaceous 
si ltstone 

Sandstone, silty, argillaceous , glauconitic; thick 
bedded to blocky 

Silts tone, sandy, grey, ve r y argillaceous; blocky 
to massive; rusty weathering; grades into 
mudstone in upper half 

Muds tone, si lt y, blocky . Partly cove red 

Mudstone, grading upward into argillaceous silt­
stone. Partly covered 

Sandstone, argillaceous, s ilty, glauconitic, 
green to grey; platy; some interbedded glau­
conitic siltstone 

Mudstone. Partly covered 

Sandstone, fine grained, grey; massive to thi ck 
bedded; brown weathering 

Siltstone and mudstone. Mostly covered 

Sandstone, fine grained, lam inated, siliceous, 
grey; flaggy to thick bedded; brown 
weathering; glauconiti c 

Sandstone, fine grained, grey, laminated, sili­
ceous, glauconitic; flaggy to thick bedded; 
brown weathering; some si lty mudstone in 
upper 14 feet (4 . J m). 

River level, end of exposure . 

17 

20 

12 

12 

20 

105 

18 

28 

54 

(2.7) 

(1.5) 

(2.1) 

(9.7) 

( 1.5) 

(5.2) 

(6.1) 

(9.7) 

(l. 7) 

(6. 1) 

(12.0) 

(5.5) 

(8.5) 

( 16 .5) 

164 

155 

150 

141 

111 

106 

289 

269 

217 

225 

205 

JOO 

82 

54 

(I 10 .9) 

( 108.2) 

( 106.7) 

( 104 .5) 

(94 .8) 

(91. l) 

(88. 1) 

(82.0) 

(72 .2) 

(68.6) 

(62 .5) 

(l0.4) 

(25.0) 

( 16. 5) 
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access - I 
Acantooceras athabascense - 70, 71 
acritarchs - 26, 30 
acknowledgments - 3, 4 
Albian 

Early- 14, 15, 35, 53, 58, 59, 78 
Middle - 14, I 8, 20, 4 I, 56, 55, 59, 60, 76, 78 
Late - 21, 56, 57, 61, 62, 68, 76, 81 

Ammobaculites - 59, 60 
wenonahae - 20, 22, 60 

angiosperms - I 8, 60, 67, 7 I 
Aptian -14, 78 
Arctooplites - I 5, I 6, l 7, 44, 4 6, 58, 59, 77, 78 

belli- 14, 17, 26, 54, 58 
indicum - I 9, 26, 58 
irenensis - 14, I 5, 58 
mcconnell - I 6, I 7, 3 5 

Athabasca oil sands - 85 

Banff Formation -40 
Beattonoceras beattonense - 22, 62 
bentoni te - 25, 26, 34, 41, 54, 57 
Beudanticeras - I 6, I 7, 26, 58, 59, 60, 61 
bitumen - 57 
Blackstone Formation - 62, 71 
Blairmore Group - 58 
Bluesky Formation -12 
boreal transgression - 78 
Boulder Creek Formation - IO, I 7, 18, I 9, 21, 76, 77, 81, 85 

age - I 8, 59, 60 
correlation - I 8, 59, 60 
description - I 7 
location - I 7 
standard section - 17 

Bovie Anticline - 39, 40, 53, 55 
Bovie Lake Fault Zone-33,40,43, 52, ~-77 
Brachidontes - 70 
brachiopods - 54 
Buckinghorse canyon - 66 
Buckinghorse Formation -3, 24, 25, 33, 34, 36, 54, 60, 77 

age-26, 35, 58, 60, 61 
correlation - 26, 35, 58-60 
description - 2'+ -33 
location 

Alaska Highway - 98 
Chischa River - 33, 3 5, I 04, I 05 
Chlotapecta Creek - 33, 35, I 07 
Gathto Creek - 24, 33 
Kluachesi River -24, 35 
MuskwaRiver-33, 103, 104 
Sikanni Chief River - 24, 25 
Tetsa River - 33, 3 5, 99 

type section - 24 
Buckinghorse sandstone - 34 
Bullhead Group - 24, 33, 82 
Bullhead Mountain sandstone - 32 
BullmooseMountain-14, 17, 18, 8'3 
Bulwell Member -43 

age -4 3 
correlation -44 
description - 4 3 
localities -43, I I 9 

Chimney Creek -44, I I I 
Crow River -43, 44, l I 9 
ScatterRiver-43, 114 

type section -43 
Cadotte Member -16, 25, 60, 55 
Cadotte microfauna - 19, 59 
carbonate cement - 70 
carbonate, detrital - 15, 77 

INDEX 

Cenomanian-21, 53, 62, 71, 81 
chert -28, 3 7, 4 I , 50, 54, 57, 68-70 
chlorite - 14, 17, 20, 21, 41, 4 8, 4 9, 51 
Clearwater Formation - 58 
coal -14, 62, 63, 68, 69, 71, n, 82-84 
Commotion Formation - 14, 17, 18 
concretions - 26, 41, 4 9 
conglomerate-34, 38,49, 54, 62, 63, 66, 68, 69, n 
crossbedding - 15, 44, 68, 74 
cross-stratification - 68 
Cretaceous seaway - 78 
Cruiser Formation - 21, 62, 64 

age - 21, 62 
correlation - 21 
description - 21 
localities - 21 
type section - 21 

Cummings Member - 58, 59 

deltaic deposits - 71 
delta-front en vi ronm ent - 72 
diagenesis - 85 
dinoflagellates - 26 
Doe Creek sandstone - 70 
dolomite - 14, 4 8 
Dokie Ridge - IO, 14, 15, 17, 21 
Douglas, R.J.W. -3 
Dunedin Escarpment - 3, 33, 35, 36, 38, 4 9, 50, 66 
Dunvegan Formation - 3, 27, 29, 38, 46, 57, 62, 63, 65, 66 , 

68-70, 81, 8'3 
age - 70 
correlation - 70 
description - 63 
localities - 63 

Akue Creek - I 07 
Beatton River - 64 
Beaver River - I I 7 
Dunedin Escarpment - 69, 108 
Dunvegan - 63, 64 
Klua Creek - I 06 
Liard Escarpment - 113, 118 
Liard River - I 18 
McClellan Creek - I 02 
Muskwa Escarpment - 68, I 06 
Petitot River - 66, 69 
Pine River - 63, 68 
Steamboat Mountain - 99, I 00 
Torrens River - 95 
Tsoo Tablelands - 69, 110 

type section - 63, 64 
Dunveganoceras - 81 

albertense - 71 
conditum - 71 

Fahler Member - 58 
Falher sandstones - 85 
Fantasque Formation - 53 
Fantasque Syncline - 52, 54 
feldspar-14, 15, 17, 20, 21, 37,41,48,49, 51, 70, 77 
Fernie Formation - 74 
Fish Scale marker horizon - 5, 21, 24, 30, 38, 39, 50, 52, 57, 

62, 71 , 80 
Flett Formation -40, 53 
flora - 15, 18, 59, 60, 71 
flow rolls - 15, 16, n 
fluvial environment - 73 
Fort Nelson Formation - 32, 63 
Fort St. John Group- I, 4, 5, 10, 12, 22, 30, 33, 38, 51, 74 

age - 9, 53 
correlation - 9, l 0 
description - 5, 12, 22, 24, 30, 38, 51 
localities -10, 12, 22, 32, 38, 51 
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standard section- JO, 52 
Fort St. John reservoirs - 84 
Fort St. John Shale- JO, 12, 24, 26, 38, 85 

Garbutt Formation - 4 O, 41, 53, 54-, 85 
age - 4 I, 54-, 58 
correlation -41, 54, 58, 59 
description - 4 I, 54-
localities - 4 I 

ChimneyCreek-41, 110 
Garbutt Creek - 4 O, 4 I 
Murky Creek - 54-
Scatter River -41, 116 
Sully Creek - 54-
Toreva Creek -41-116 

type section -41 
Gastroplites - 10, 17, 18, 41, 44, 46, 4 8, 59, 60, 77, 78 

allani - I 8, 4 8, 4 9, 59, 60 
canadensis - 16, I 8, 4 6, 4 8, 4 9, 59, 60 
kingi - I 7, I 8, 4 6, 4 8, 4 9, 5 9, 60 
spiekeri - 16, 18, 4 6, 4 8, 4 9, 59, 60 
stantoni - 16, 17, 18, 4 8, 4 9, 59 

Gates, The - 14, 16, 18, 19 
Gates Formation - 5, 10, 14, 15, 16, 58, 59, 73, 76, 82, 83, 85 

age - 15, 58, 59 
correlation - 15, 58, 59 
description - 14 
localities - 14 
type section - 14 

Gaudryina nanushukensis - 58, 60 
Gething Formation - 12, 2 5, 34, 3 5, 58, 76, 82 
glauconite-14, 20, 25, 26, 29, 34, 37,41,44, 54-, 57, n 
Goodrich Formation -19, 20, 21, 62, 77, 81, 85 

age -21, 61 
correlation - 21, 61, 62 
description - 20 
localities - 20 
type section - 20 

Grayling Formation - 52, 54-
gypsum -48 

Hage, C.O. -4, 17, 18, 24, 51, 63 
Haplophragmoides 

gigas - 20, 22, 60 
multipJum - I 7, 56, 59, 60 

Hasler Formation -16, 19 
age -20 
correlation - 20, 61 
description - I 9 
localities - I 9 
type section - I 9, 20 

Henderson, W .R.S. - 5 
Hudson Hope -4, 14, 21 
Hulcross Formation - 15 

age - I 7, 59 
correlation - I 7, 59 
description -16 
localities - 15 
type section - 15 

Hulcross Member - 14, I 5 
Hume, G.S. -4 
hydrocarbons - 85 
illite- 14, 17, 20, 21, 41, 48, 49, 51 
Inoceramus 

aJbertense - 71 
athabascense - 70 
dmveganensis - 70, 71 
rutherfordi - 70 

Interior Plains - 3 
Irenicoceras bahani - 22 
Irish, E.J. W. - 5, 18 
iron oxide - 70 
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ironstone - 38 
ironstone concretions - 25 

Jeletzky, J.A.- 5, I 8, 4 9, 82 
Joli Fou Formation - 60 

Kakwa River - 21 
kaolinite - I 7, 20, 21, 41, 4 8, 4 9, 51 
Kaskapau Formation - 71 
Kindle, E.D. - 5 
Klingzut Mountain - 33 
Kluachesi River - 25 
Kootenay Formation - 74 
Kotaneelee Formation - 65, 66 
Kotaneelee Range - 3 
Kotaneelee Syncline - 52 - 54 

La Biche Range - 3 
La Biche Syncline -43, 47, 52, 54-, 56 
Lepine Formation -4 7, 4 8, 56, 60 

age -4 8, 56, 59 
correlation -4 8, 56, 59, 60 
description -47, 56 
localities -4 7, 4 8 

LiardEscarpment-47,48, 112, 11'3, 118 
Sully Creek - 56 

type section -46 
Leymeriella Zone - 54-, 58 
Liard Escarpment - 3, 56, 66 
Liard Formation - 34 
Liard Plateau - 3, 52, 53 
Liard Range - 3 
Liard Syncline - 52, 53 
lignite - 3 8 
Loon River Formation - 58 
Lower Cretaceous-Upper Cretaceous boundary - 80 

Macoun, J. - 4 
macroflora - 57 
Mann ville Formation - 58, 59 
Marginulinopsis coJJinsi - 14, 58 
Mattson shale - 54-
Maurice Creek-16, 21 
McConnell, R.G. -4 
McLearn, F.H. -4, 5 
McMurray Formation - 58 
McMurray Trough - 78 
microfauna - I 9, 26, 30, 41, 56, 58-62, 71, 72 
microflora - 26, 3 O, 54 
mica - 37, 70 
Miliammina manitobensis - 20, 26, 60, 61 
Minnes Group - 74 
Moberly Lake - 21 
Moberly River - 18, I 9 
MoosebarFormation-10, 12, 14, 19, 58, 83 

age - 14 
correlation- 14, 59 
description - 14 
localities - 14 
type section - 14 

Mount Belcourt - 83 
Mount McAllister - 2 I, 65, 68 
Muskwa Escarpment - 3, 32, 33, 34, 35, 38, 4 7, 68 
natural gas - 85 
Neogastroplites - 20, 22, 26, 29, 37, 4 9, 57, 60, 62, 77, 78 

amercanus-21, 61, 62 
cornutus-26, 29, 30, 38, 51, 56, 57, 61 
haasi - 20, 21, 29, 61 
maclearni - 61, 62 
muelleri - 21, 29, 61, 62 
selwyni - 26, 29, 61 

neritic environment - 72 



Northeast Coal Study - 8'3 
Notikewin Member -25, 59, 85 

oil -4, 81-
oil and gas reserves - 8t 
Ogilvie, Wm. -4 
Omineca Geantidine - 74, 82 
Operation Liard - '3, 5 
Operation Mackenzie - 1, 5 
"Ostracode Zone" - 58 

Pachygrycia- 54, 58, 78 
paleogeography - 71-82 
palynomorphs - 54 
Peace River -4, 14, 19, 21 
Peace River Arch - 74, 75, 85 
Peace River canyon -4 
Peace River sandstones - 24 
Peace River valley - 21 
Pelletier, B. R. - '3 
Petitot River -40, 66, 69 
petroleum -4, 54, 85 
piedmont environment - 7'3 
Pink Mountain - '3, 4 
Pleurobema cruiserensis - 22 
pollen-'30, 54, 77 
porosity - 85 
Pa;idonia nahwisi - 21, 29, '32, '37, 4 9, 57, 60, 61 
Pouce Coupe Sandstone - 70 
prodelta and shelf environment - 72 
Pseudopulchellia 

pattoni - 17, 18, 44, 46, 59, 60 
flexicostatus - 18 

'Puzosia' - 54, 58 
pyrite - 14, 54 

Quadrimoq:tiinaalbertensis-14, '35, 58, 61 
quartz - 15, 16, 1 8, 21, 28, '3 7, 41, 44, 4 8, 4 9, 54, 57, 69 
Quintette Mountain - 18 

Radioactive Marker 2 - 24 
Radioactive Marker '3 - 25, '3'3, 55, 56 
Radioactive Marker 4 -25, 56, 57 
Resource Sub-Committee on Northeast Development - 8'3 
ripples - 18 
Rocky Mountain System - '3 
Scatter Formation - 1 O, 4 '3, 4 9, 51, 54, 55, 85 

age-4'3,56,59 
corr el a ti on - 4 '3, 56, 59 
description-4'3, 54 
localities-4'3, 54 

ChimneyCreek-4'3, 110-112, 114, 118, 119 
Murky Creek - 55 
Petitot River - 55, 56 
Scatter River -4 '3, 114 
Sully Creek - 55 

typesection-4'3, 114 
schists - 77 
selenite- 26, '30, 41, 48, 57 
Selwyn, A.R.C. -4, 62, 6'3 
Shaftesbury Formation - 21, 82 

age - 21, 60 
correlation - 21, 60, 61 
description - 2I 
localities - 2I 

Torrens River - 95 
type section - 2I 

siderite - I4, '37, 81 
sideritic concretions -21, '30, 41, 48, 50, 54, 57, 65 
Sikanni Chief canyon - 6 
Sikanni Chief River - 60, 62, 77 

Sikanni Formation - '3, 24, 26-29, '32, '34, '36, '37, 47, 50, 55, 
56, 57, 62, 7'3, 76, 81, 85 
age - 29, '3 7, 51, 61 
correlation -29, '37, 51, 61 
description-27, '35,49 
localities - 27, '3 5, 4 0 

Alaska Highway - '36, 96, 97, 
Dunedin Escarpment - '36, 4 9, I 08 
Halfway River - 96 
Liard Escarpment -4 9, I I '3, l I 7 
Liard Range - 57 
McClellan Creek - '36, I 02 
Muskwa Escarpment - '36, 4 9, I 08 
Sikanni Chief River - 27, 96, 97, 98 
Steamboat Mountain- JOO 

type section - 27 
silica - 14, 20, '3 7 
slump features -44 
Smoky River - 1, 4 
Source - 76 
source rock - 76, 85 
Spirit River Formation - I4, 24, 58, 59 
spores - '30 
Starfish Creek - I 6, I 8 
Steamboat Mountain -'36, 69 
Stelck, C.R. - 5 
Stelckiceras liarclense - 2 I, 26, 4 5, 60 
Sukunka Member - 7I 
SullyFormation-24, 27, 29, '36, '37, 50, 51, 57, 62, 65, 77 

age - '30, 57 
correlation - '30, 57, 62 
description -29, '35, 57 
localities - 29, '3 8, 57 

Liard Escarpment - 50, l I '3, I I4 
Sikanni Chief River - 29, 97 
Steamboat Mountain - 96, I 00 
Sully Creek - 50, 57 

type section - 2 9, 57, 99 

Taylor, G.C. - '3 
thermal cracking - 85 
Toad Formation - 52, 54 
transgressive-regressive sequences - 78-82 
transition beds - 68 
Trevor Formation - 82 
Trutch Escarpment - '3, 66, 7'3 
Tsoo Tablelands - '3, '3 7, 66, 69 
Tussock Member -4'3, 48 

age -46 
correlation -46 
description -46 
localities -4 6 

ChimneyCreek-4'3, III, 1I2, II4 
Scatter River -4 '3, I I4 

type section -46 

Unconformity - '3'3, 40, 54, 7I 

Vermiculite-48,49, 5I 
Verneuilinoides perplexus - 7 
volcanic rocks - 60, 77 
Wapiti River -4, 7'3, 8'3 
Webb, J.B. - 5 
Webster, A. -4 
wells 

BA Pan Am Playmate 6-6-G -4'3 
B.A. Shell Klua Creek 6-4 9-F - '34 
B.A. Shell Klua Creek No. 2 - '34 
Baysel SR CanDel Hun d-12-C - 25 

CDR Pac. Sine. Prophet d-2I-B -'34 
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Decal ta et al. E. Dahl a-67-1 - 24 

Evie Lake No. J - 33 

IOE Dunedin d-75-E/~ -N-8 - IO, 39, 4 J, 43, 47 
IOE Pan Am Viscount a-77-D -4 8, 56 
Imperial Island River No. I - 52 
Imperial Pan Am La Biche b-55-E -39, 4 J, 4 3, 52 
Imperial Pan Am Tattoo a-26-13 -41, 52 
Imperial Pan Am Viscount a-77-D - 3 9, 4 l, 4 3 
Imperial Spirit River No. J - JO 
Imperial Sun N etla Raven F -73 - 52 

Monsanto Dome Bear Flat 6-3 0-84 -20 - J 0 

Pacific SR CanDel Kledo c-14-G - 33 
PanAmA-1 Komie-39 
Pan Am Deer Lake A-J -4J 
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Sinclair et al. N. Julienne c-54 -H - 28 
Sun et al. Chetwynd 14-20-77-23 - JO 

Texaco Texcan Blair a-7J-J - 64 
Triad BP Conroy Creek c-100-A - 25 

Wildhorn Member -43, 45 
age -46 
correlation -46 
description -45 
localities -45 

Chimney Creek - J l J 
Scatter River -4 3, J J4 

type section -45 
Wilrich Member - J4, 58, 59 
Wolverine River - l 7 
wood fragments -4 J 






