
Classic Canadian Rockies Geology  From the mountain front to the Rocky Mountain Trench, including the communities of Canmore, Banff and Lake Louise in Alberta, and Field and Golden in British Columbia
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Montage by Ben Gadd, 2020

This montage was made from sixteen A-series 
geological maps published at a scale of 1:50,000 
by the Geological Survey of Canada, 1970–1980

1. Golden West, Map 1497A, 1980
2. Golden East, Map 1496A, 1977 
3. Lake Louise West, Map 1483A, 1980
4. Lake Louise East, Map 1482A, 1980
5. Mount Eisenhower West, Map 1297A, 1972
6. Mount Eisenhower East, Map 1296A, 1972
7. Lake Minnewanka West, Map 1272A, 1971
8. Lake Minnewanka East, Map 1271A, 1971
9. McMurdo West, Map 1502A, 1979

10. McMurdo East, Map 1501A, 1979
11. Mount Goodsir West, Map 1477A, 1979 
12. Mount Goodsir East, Map 1476A, 1978 
13. Banff West, Map 1295A, 1972 
14. Banff East, Map 1294A, 1972
15. Canmore West, Map 1266A, 1970 
16. Canmore East, Map 1265A, 1970
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Map notes
Note 1
Undifferentiated Cathedral, Stephen, 
Eldon and Pika formations in 
imbricate fault slices

Note 2
Undifferentiated Rundle and Rocky 
Mountain groups

Note 3
Undifferentiated Eldon, Pika, 
Arctomys, Sullivan, Lyell, Bison 
Creek and Mistaya formations

Note 4
Undifferentiated Cathedral, Stephen, 
Eldon, Pika, Arctomys, Waterfowl, 
Sullivan, Lyell, Bison Creek, Mistaya 
and Survey Peak formations

Note 5
Chancellor Formation or Canyon 
Creek Formation
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Age and thickness data are from the geological maps and cross-sections in this montage, updated with info from weblex.nrcan.gc.ca.
Diagram by Ben Gadd 2020

Sub-Devonian unconformity
Major gap in the geological record, spanning about 100 million years
in the eastern front ranges, where Cairn lies on Lynx, and about 
50 million years in the western ranges, where Cedared lies on Beaverfoot,
as shown here. 
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Surficial deposits: soft material lying on the bedrock
Nonmarine. Maximum valley-floor thickness at least 200 m around Canmore. 
Much thicker in the Rocky Mountain Trench (SW corner of the map). 
Qd: Drift (material carried into and along valleys by gravity, glaciers, debris flows, streams and wind)
Qls: landslide debris, including Qlsc (slumped blocks) and Qlsi (hummocky heaps) 
Qsi: snow and ice.

Kootenay Group
Thickness 1070 m. Nonmarine sandstone, mudstone, shale. Coal beds.

Fernie Formation
Thickness 370 m. Shale, siltstone, sandstone, limestone. 

Sulphur Mountain Formation of the Spray River Group
Thickness 380 m. Siltstone, mudstone, shale.

Rocky Mountain Group
Thickness 180 m. Quartzite, sandstone, dolostone, siltstone, chert.

Etherington Formation of the Rundle Group
Thickness 80 m. Limestone, dolostone, shale, siltstone, 
breccia of limestone and dolostone fragments.

Mount Head Formation of the Rundle Group
Thickness 180 m. Limestone, dolostone.

Livingstone Formation of the Rundle Group
Thickness 310 m. Limestone, dolostone.

Palliser Formation
Thickness 290 m. Limestone. 

Sassenach Formation
Thickness 290 m. Sandstone, siltstone, mudstone, limestone, shale.
Takes place of Alexo.

Mount Hawk Formation
Thickness 100 m. Shaly limestone.
Takes place of Southesk south of Rock Isle Lake.

Cairn Formation of the Fairholme Group
Thickness 190 m. Dolostone. 

Beaverfoot Formation
Portion above Whiskey Trail Member. Thickness 500 m. Dolostone.

Skoki Formation
Thickness 70 m when Tipperary is present below, 
145 m when Tipperary is absent. Dolostone.

Mount Wilson Formation
Thickness 270 m. Quartzite.

Whiskey Trail Member of the Beaverfoot Formation
Thickness 30 m. Shaly dolostone. 

Tipperary Formation
Thickness 70 m. Quartzite, mudstone, limestone. 

Survey Peak Formation
Thickness 400 m. Shale, limestone.

Mistaya Formation
Thickness 110 m. Limestone. 

McKay Group
Thickness 1600 m. Overlies Chancellor 
Formation. Phyllite (flaky slate), shaly 
limestone. Takes place of Bison Creek, 
Mistaya, Survey Peak and lower Outram 
formations in the western main ranges.

Bison Creek Formation
Thickness 30 m. Shale, mudstone. 

Lyell Formation
Thickness 190 m. Limestone, dolostone.

Lynx Group
Thickness 30–110 m. 
Limestone, dolostone. 
Equivalent to Waterfowl, 
Sullivan, Lyell, Bison Creek 
and Mistaya formations in the 
eastern front ranges.

Sullivan Formation
Thickness 30 m in the front ranges, much thicker 
in the eastern main ranges. Shale, limestone. 

Waterfowl Formation
Thickness 80 m. Limestone, dolostone.

Arctomys Formation
Thickness 20 m at the mountain front to 150 m in the main ranges. Shale.

Pika Formation
Thickness 100 m. Limestone, dolostone. 

Eldon Formation
Thickness 240 m in Mt. Laurie / Îyâmnathka (Yamnuska), but base cut off by a fault. 
Unfaulted thickness, as seen in upper cliffs of Castle Mountain, 590 m. Limestone.

Cathedral Formation
Thickness 590 m. Limestone, dolostone. 

Mount Whyte Formation
Thickness 260 m. Shale, limestone.

Gog Group
Thickness 700 m. Quartzite, limestone.

Miette Group
Thickness over 800 m. Gritstone, slate.

Outram Formation
Thickness 290 m. Limestone. 

Southesk Formation of the Fairholme Group
Thickness 180 m. Dolostone, limestone, dolostone breccia. 

Exshaw Formation, Banff Formation and middle/upper Banff equivalents
Exshaw is only 50 m thick or thinner, thus mapped with overlying Banff. Banff 
plus Exshaw is 370 m thick. Exshaw is shale, siltstone. Banff is shown on the 
map as three parts, described to right.

Lower Banff
Shale 

Alexo Formation
Thickness 40 m. Dolostone. 

Cedared Formation
Thickness 70 m. Dolostone, sandstone, breccia.

Harrogate Formation
Thickness 125 m. Dolostone, shaly limestone.

Ice River Complex
Igneous intrusion of feldspar-poor rock. Includes syenite, 
urtite, ijolite, jacupyrangite, carbonatite. Date uncertain, but 
probably late Devonian or early Carboniferous.

Middle Banff (now Pekisko Formation)
Limestone. In the 1980s it was realized that the Pekisko had been 
misidentified in the 1960s as middle Banff in some parts of this map-area.  

Upper Banff (“unnamed formation F”) 
Limestone, dolostone. When the middle 
Banff was re-identified as Pekisko, this unit 
needed a new name, as yet undecided. 

Pekisko Formation
Eastern equivalent of lower Livingstone. Now known also 
as equivalent of middle Banff in some areas. 

Shunda Formation
Eastern equivalent of middle Livingstone. Limestone. 

Turner Valley Formation
Eastern equivalent of upper Livingstone. Limestone, dolostone.

Upper Mount Head
Limestone, dolostone

Lower Mount Head
Limestone, dolostone 

Ogl/Ogu

COmk

Glenogle Formation
Thickness 700 m. Overlies McKay Group. Lower part (Ogl) is black shale and shaly 
limestone.  Upper part (Ogu) is siltstone, sandstone and shale. Takes place of 
upper Outram, Tipperary and Skoki formations in the western ranges.

Middle Chancellor
Upper unit is slaty limestone, shale 
Lower unit is slate, silty dolostone

Lower Chancellor
Shaly limestone

Chancellor Formation
Thickness about 2000 m. Slaty equivalent of the 
Mount Whyte, Cathedral, Stephen, Eldon, Pika, 
Arctomys, Waterfowl and Sullivan formations in 
the western main ranges.

Regarding the blank area east of the McConnell Thrust, in the foothills, 
when the fieldwork for the maps in this montage was planned by the GSC 
in the mid-1960s, the foothills area was largely unmapped and known to be 
complex. Detailed mapping of it would have taken too much time. Priority 
was given to the region from the mountain front west.

Unit resists erosion moderately,
forming steep slopes
and ledgy cliffs

Unit resists erosion strongly,
forming vertical cliffs

Unit resists erosion weakly,
weathering back to form 
recesses and gentle slopes

Unconformity: a buried erosion 
surface. Layers have been lost, 
resulting in a local or regional 
gap in the geological record.

Whitehorse Formation of the Spray River Group
Thickness 100 m. Siltstone, sandstone, mudstone, limestone, dolostone breccia.

All rock units shown are sedimentary or low-grade 
metamorphic (slate, phyllite), except for a few small 
igneous intrusions (dykes, sills) and the Ice River 
Complex, which is an intrusive body covering
30 km2 in Yoho and Kootenay national parks.

Except as noted, all rock units are marine
(deposited in the sea).

Individual rock-unit thicknesses can vary considerably 
across the mapped area. The figures given are typical.

Detailed information about these rock units is available 
at weblex.nrcan.gc.ca/weblexnet4/LithoSearch_e.aspx
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Gypsum (now known to be the Burnais Formation)
Thickness ~300 m. Massive, coarsely crystalline gypsum. 
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Ottertail Formation 
Thickness 600 m. 
Limestone, dolostone. 
Equivalent to Lyell but
found farther west. 
No surface connection.

COt Clx

Cm
Cbc

Top-of-bedrock unconformity
Major gap in the geological record, spanning 125–700 million years 
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Upper Chancellor
Uppermost unit is limestone. 
Others are slate.

Csul

Csum

Upper Sullivan
Shale

Sullivan Formation in the eastern main ranges
Thickness 150 m

Middle Sullivan
Limestone

Lower Sullivan
Shale

Cchul

Cchm1

Cchm2

Canyon Creek Formation
Thickness at least 600 m, cut off at 
the top by the Purcell Thrust. Slate, 
limestone. Takes place of the lower 
two units of the McKay Group.

Ccc

Cstb Cst/

Donald Formation
Thickness 500 m. Nodular slate, siltstone, dolostone, limestone.

Hamill Formation
Thickness 2300 m. Quartzite, sandstone, siltstone, shale.

Horsethief Creek Group
Thickness  about 1000 m. Shale, limestone, dolostone,
sandstone, conglomerate. 

Phc

Western side of the Rocky Mountain Trench

Ch

Cdo

Slate and calcareous
slate

Limestone, slate

Slate and calcareous slate

Limestone, slate

Slate and calcareous slate

Limestone, slate
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Stephen Formation
Thickness 110 m. Shale, limestone. CSTb: thick basinal facies, 
designated the Burgess Shale Formation in 1998.

Csuu

Western side of the 
Rocky Mountain Trench

Cchu
Note unintentional variation from map to 
map of the color of individual rock units, 

especially Chancellor Formation,
Miette Group and McKay Group, 

particularly Cchu 
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