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STRATIGRAPHY OF THE DEVONIAN 
MIETTE REEF COMPLEX AND ASSOCIATED STRATA, 

EASTERN JASPER NATIONAL PARK, ALBERTA 

Abstract 

The Miette reef complex, which is 1,400 feet thick and has a present area 
of about 30 square miles, is surrounded by a slightly thinner succession of shales 
and argillaceous carbonates and is exposed in three thrust sheets. It occurs on 
a central part of the pre-Devonian arch that parallels the trend of the Front 
Ranges of eastern Jasper National Park. 

The initial Upper Devonian transgression over a relatively flat erosion sur
face of Cambrian rocks was followed by deposition of calcarenites and stro-
matoporoidal carbonates with local biostromes (Flume). In areas favourable to 
organic growth, slightly thicker accumulations of stromatoporoidal carbonates 
were deposited and probably formed patch reefs or mounds above the level of 
the surrounding carbonate platform. Increasing depth of water drowned much 
of the stromatoporoid platform and restricted organic growth to the higher 
areas where from 300 to 500 feet of carbonates (upper Cairn) accumulated. 
Fine-grained, argillaceous calcarenites (Maligne), which occur above the plat
form carbonates and adjacent to the biostrome, probably represent eroded 
detritus from the reef. As the water deepened small bioherms grew locally 
along the margin of the reef complex and were later dolomitized to massive 
structureless dolomite containing coarse breccias. Black, pyritic terrigenous 
muds (Perdrix) deposited in the surrounding basin during reef development is 
indicative of stagnant conditions. Change of environment above the reef com
plex to shallow-water bank conditions is reflected by a progressive change from 
organic to lime sand carbonates (lower Southesk, Peechee) and marks the time 
when there was a change from a rising sea-level to one of general stability. The 
thick sequence of these sediments indicates that bank conditions persisted for a 
long time. A short temporary return to somewhat deeper water conditions 
allowed deposition of a thin Ampliipora and coral carbonate (Grotto). Basin 
relief was gradually decreased during the last two stages by influx of terrigenous 
muds and fine carbonate mud, and detritus (Mount Hawk) derived from the 
bank. Small coral biostromes developed locally on the bank margins and in the 
adjacent shale basin. Continued basin filling caused further shallowing and 
permitted lateral extensions of the banks and widespread deposition of lime 
sands (upper Southesk, Arcs). Quartz silts were introduced and mixed with 
lime sands during the final regression (Ronde). 

Eustatic changes in sea-level or cpeirogenic movements have exerted the 
dominant control on reef development together with differential subsidence 
within the positive pre-Devonian arch. Remnants of the stromatoporoidal bio
stromes of the Flume platform carbonates that survived the gradually increas
ing depth of water formed the sites of later, more prolific reef growth. 

The stratigraphie relationships of the Miette reef that appear to be useful 
in locating similar reefs in the adjacent subsurface are (1) thickening and 
greater organic content of the platform (Flume) and overlying argillaceous 
calcarenites (Maligne) towards the reef; (2) a gradual increase in carbonate 
content of the basin shales (Perdrix and particularly the Mount Hawk) in a 
2-to-4-mile zone around the reef; and (3) presence of a lime sand carbonate 
(upper Southesk) above the basin shales (Mount Hawk). 



Résumé 

Le complexe en question, épais de 1,400 pieds et d'une superficie actuelle de 
près de 30 milles carrés, est entouré d'une série un peu moins épaisse de schistes 
argileux et de roches carbonatées argileuses. Il affleure sous la forme de trois 
nappes de charriage. Il se trouve dans une partie centrale de l'axe de bombe
ment pré-dévonien qui est parallèle aux Avant-Monts des Rocheuses, dans le 
secteur est du parc national Jasper. 

Au cours des premiers temps du Dévonien supérieur, il se produisit une 
transgression marine sur une surface d'érosion plutôt plate de roches cam-
briennes, puis eut lieu la mise en place de «calcarénites» et de roches carbo
natées à stromatoporidés à «biostromes» locaux (formation Flume). Aux 
endroits propices au développement des organismes vivants, des masses un peu 
plus épaisses de roches carbonatées à stromatoporidés se déposèrent et formèrent 
probablement des récifs locaux ou des tertres plus élevés que la surface envi
ronnante. En devenant plus profonde, l'eau noya en grande partie la surface 
structurale à stromatoporidés, de sorte que la vie organique ne put se déve
lopper que dans les endroits plus élevés, où s'accumulèrent de 300 à 500 pieds 
de roches carbonatées (formation Cairn supérieure). Les «calcarénites» argi
leuses à grain fin (formation Maligne), recouvrant la surface carbonatée et 
proches des «biostromes», sont probablement des débris arrachés aux récifs 
par l'érosion. A mesure que l'eau devenait plus profonde, de petits biohermes 
se développaient par place en bordure du complexe. Ils se transformèrent plus 
tard en dolomite massive informe à brèches grossières. Les boues noires 
terrigènes pyritiques (formation Perdrix) qui se déposèrent dans la cuvette 
environnante au cours de la formation des récifs, indiquent que l'eau était 
généralement stagnante. Au-dessus du complexe, l'eau des rives devint moins 
profonde, à preuve une modification progressive des roches carbonatées, où 
les organismes furent remplacés par du sable calcique (formation Southesk 
et Peechee inférieures), ce qui caractérise l'âge où le niveau de la mer cessa 
de monter et resta généralement stable. L'épaisseur de ces dépôts indique que 
les rives restèrent pendant très longtemps au même niveau. Un retour de 
courte durée à un stade où l'eau devint plus profonde permit à des roches 
carbonatées de se déposer en lits minces à Ampliipora et coraux (Grotto). Au 
cours des deux derniers stades, la cuvette se remplit graduellement par l'apport 
de boues terrigènes et de fine boue carbonatée, ainsi que de débris arrachés 
aux rives (formation Hawk). De petits «biostromes» à coraux se formèrent par 
place aux bords des rivés et dans la cuvette voisine composée de schiste argileux. 
Le remplissage continu de la cuvette rendit l'eau encore moins pro
fonde, de sorte que les rives prirent une extension latérale et que des sables 
calciques se déposèrent en abondance (formations Southesk et Arcs supé
rieures). Des limons de quartz s'y déposèrent et se mélangèrent avec des 
sables calciques au cours des derniers temps de la régression marine (forma
tion Ronde). 

Les variations du niveau de la mer dues à des mouvements eustatiques ou 
à des déformations épéirogéniques, ainsi qu'un affaissement différentiel au sein 
de l'axe pré-dévonien positif, constituent l'explication principale de l'évolution 
des récifs. Des vestiges des «biostromes» à stromatoporidés des roches carbo
natées plates Flume ont survécu à l'envahissement croissant de la mer et, là 
où ils existaient, les récifs devinrent ultérieurement plus nombreux. 

Les relations stratigraphiques des récifs de la série Miette qui servent 
peut-être à localiser des récifs semblables dans les formations voisines sont: 
(1) le fait que la surface structurale Flume et les «calcarénites» argileuses 
susjacentes Maligne s'épaississent et contiennent de plus en plus d'organismes 
à mesure qu'on avance vers les récifs; (2) l'augmentation graduelle de la 
quantité de roches carbonatées des schistes argileux de cuvette (Perdrix et 
notamment Mount Hawk) dans une zone de 2 à 4 milles autours des récifs; 
et (3) le fait que les schistes argileux Mount Hawk sont recouverts de roches 
carbonatées à sable calcique du Southesk supérieur. 

INTRODUCTION 

While studying the stratigraphy and structure of the Miette map-area (83 F/4) in 
the Alberta Rocky Mountains of eastern Jasper National Park, the writer discovered 
a largely undolomitized Devonian reef complex,1 herein named the Miette reef com
plex, in the McConnell and Miette thrust sheets (Mountjoy, 1960a)2. Exposures of 
the northwest and southeast edges of this reef complex in these two thrust sheets are 
excellent, and a study of the carbonate petrology permits interpretation of deposi-
tional environments and provides significant data concerning the geological history of 
the Devonian of this region. The Miette reef complex was examined systematically 
because few detailed investigations of lithological variations in the Devonian of the 
Alberta Rocky Mountains have been attempted, except for studies of reef complex 
margins near Cripple Creek and Wapiabi Gap by McLaren (1956) and Belyea 
(1954, 1958). This report contains data on lateral variations, correlations, and 
palaeontology of the Devonian units, all of considerable importance in the search for 
petroleum in the subsurface to the northeast. 

Field Work and Acknowledgments 
This report is in part based on a Ph.D. thesis submitted to the University of 

Toronto in 1960 and in part on subsequent study and field work. Field work was 
carried on during 1957 and 1958, and again in September 1961 and 1962 when 
critical exposures near Slide and Utopia Creeks were re-examined. 

Except for the A trypa species, which were examined by A. W. Norris (and a few 
stromatoporoids determined by C. W. Stearn of McGill University), all fossil iden
tifications are by D. J. McLaren. Their zonal and stage assignments have served as 
a framework for correlations except where otherwise stated. The writer is indebted 
to D. J. McLaren and to F. W. Beales, University of Toronto, for much helpful dis
cussion of the stratigraphy, and to H. Belyea and R. J. W. Douglas for critically read
ing the manuscript, and for helpful suggestions. 

Able assistance was given in the field by J. Donaghy, W. Jasper, and K. Richard
son in 1957; by R. W. Macqueen, W. W. Nassichuck, and FT. P. Nicholson in 1958; 
and by W. J. Clack in 1961 and 1962. The writer is indebted to C. Wilkins and L. 
Trembly, wardens of the Miette area, and to J. A. Hargreaves of Jasper. Special 
thanks are due G. Jamieson, W. J. MacKinnon, E. Moberly, P. Smyth, and J. Wil
liams for excellent assistance with horses and for performance of camp duties. 

'Reef complex is "the aggregate of reef limestones and the calcareous rocks genetically (?) associated 
with them" (Henson, 1950, p. 215). 

"Names and/or dates in parentheses refer to References at end of report. 
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Miette Reef Complex, Alberta 

Previous Work 

Several excellent and readily accessible Devonian sections in the eastern part of 
Jasper National Park on both sides of the Athabasca Valley have been studied by a 
number of geologists. Important contributions have been made by Raymond ( 1930), 
Allan, et al. (1932), Lang (1947), de Wit and McLaren (1950), Fox (1951), 
McLaren (1956), Mountjoy (1960b, 1962), and McLaren and Mountjoy (1962). 
{See Lang for summary of Devonian units and their correlation prior to 1947, and 
Patterson (1955) for a general summary of the more accessible Jasper sections.) 

De Wit and McLaren (1950) discussed the regional correlation of the Devonian 
and presented detailed descriptions of sections from Jasper south to Crowsnest Pass. 
They also defined the Alexo and Mount Hawk Formations. McLaren (1953, 1956) 
published interim reports which modified and outlined in more detail the extent, 
correlation, and palaeontology of the Fairholme Group between Athabasca and Bow 
Rivers, together with definition of the Cairn and Southesk Formations within this 
group. Belyea and McLaren (1956) presented further data for the Bow Valley area 
and suggested correlations between the surface outcrops and the subsurface. Belyea 
and McLaren (1957a) named the three members of the Southesk Formation — 
Arcs, Grotto and Pcechee — and made further suggestions as to correlation of De
vonian subsurface units. At the same time, Taylor (1957) put forward alternative 
correlations extending the Nisku and Leduc Formations and the Winterburn and 
Woodbend Groups from the subsurface to the mountain sections. The Geologic 
Names and Correlations Committee of the Alberta Society of Petroleum Geologists 
has outlined some of the differences between these two papers {J. A.S.P.G., 1957, 
vol. 5, p. 165; see also discussion that followed: Belyea and McLaren, 1957b; and 
Taylor, 1958). Taylor proposed the term Maligne Formation for the upper member 
of the Flume Formation of de Wit and McLaren and did not recognize the boundary 
between the Southesk and Cairn Formations. 

Mountjoy (1960a) outlined the extent and general faciès of the Miette reef 
complex on the geological map of the Miette area and assigned the uppermost 200 
feet of the type Mount Hawk Formation on Roche Miette to the Southesk Forma
tion. Later ( 1962), he mapped the Ancient Wall reef complex northwest of Athabasca 
Valley and summarized its stratigraphy and principal features. McLaren and Mount
joy ( 1962) published significant information concerning the stratigraphy of the upper 
part of the Southesk Formation and overlying units of the Ancient Wall reef complex. 
Mountjoy and MacKenzie, in press, described and discussed the Southesk and Cairn 
Formations near the southeast edge of this reef complex. For the geology of this and 
surrounding areas see various reports by Mountjoy. 

Present Study 

The Miette reef complex is well exposed in three separate thrust sheets: Nika-
nassin, Miette, and McConnell (Fig. 1; also see Mountjoy, 1960a, geological map 
and cross-sections). These exposures permit a nearly three-dimensional reconstruc
tion of the reef. Tn particular, the tributary creeks of Fiddle River expose many 

Introduction 

excellent and accessible sections. The Miette thrust sheet sections (Appendix; Fig. 6) 
provide the most reliable correlation across the reef complex. The lithologically dis
tinctive Palliser-Sassenach contact is used as a datum for the columnar sections of 
Figure 6. Sections were also measured in the McConnell thrust sheet to the southwest 
but their upper parts are generally inaccessible. Lithological variations in this thrust 
sheet appear to be very similar to those illustrated for the Miette thrust sheet (Fig. 3 ) . 
Two sections were measured in the Nikanassin Range (see Appendix) and several 
along Athabasca Valley. These data are supplemented with observations made on 
traverses between sections. 

Detailed correlations through the reef complex were attempted by measuring 
closely spaced sections, but near the reef margins it was necessary to trace and walk 
out contacts and units. Some inaccessible parts were studied by tracing units with the 
aid of binoculars and by plotting their boundaries on oblique and aerial photographs. 
Further study may serve to modify suggested correlations for a few units that were 

FIGURE 1. Location of Devonian sections, Miette area. 
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Miette Reef Complex, Alberta 

not completely traced. Near Utopia Creek the stratigraphy of the northwest reef 
margin is particularly difficult to delineate because of structural complexities and 
poor exposures. 

R. W. Macqueen, senior assistant during the summer of 1958, made a detailed 
pétrographie study of the Flume and Maligne Formations and parts of the Cairn 
Formation (Macqueen, 1960). Results of additional pétrographie study by the 
writer have been incorporated with Macqueen's data and summarized in this report. 

Introduction 

Regional Position 

(see Fig. 2) 

The Miette reef occurs about 25 miles northwest of the north edge of the 
Southesk reef complex at Mount MacKenzie (MacKenzie, 1964, 1965) and about 
30 miles southeast of the Ancient Wall reef complex (Mountjoy, 1962, 1964). Its 
position prior to the Laramide orogeny is estimated to have been a minimum of 20 
miles farther southwest. Another reef complex is present in the Folding Mountain 
thrust sheet, where carbonates of the Southesk and Cairn Formations are associated 
with shales of the Perdrix Formation (Fig. 3) in the Jasper No. 1 well at Folding 
Mountain (Lang, 1947, pp. 45-51). Somewhat similar relationships occur in two 
fault slices in the CDR Union Brûlé well (6-6-50-26W5) nearby. Details concern
ing the subsurface Devonian reefs and associated sediments have been published in 
several papers by Belyea and Andrichuk; and also Illing, 1959; Klovan, 1964; 
Oliver and Cowper, 1963; Staplin, 1961. Information on Beaverhill Lake reefs 
of the Swan Hills area has recently been published (Fong, 1960; Edie, 1961; 
Thomas and Rhodes, 1961; Thomas, 1962; Carozzi, 1961). 

96799—2 j 

FIGURE 2. Upper Devonian reefs, central A lber ta . 
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STRATIGRAPHY 

The Miette reef complex is essentially biostromal consisting of layered organic 
limestones and associated calcarenites and calcilutites surrounded by argillaceous 
carbonates. In addition, massive dolomites locally occur along some of the exposed 
edges of the complex and are interpreted as dolomitized reef detritus and bioherms. 
The Miette reef appears to be similar to the isolated reefs of the central Alberta 
Plains (Illing, 1959; Andrichuk, 1961). Reef complex in this report refers to the 
carbonate sequence in the Fairholme Group constituting a composite series of bio-
stromes, bioherms, bank lime sands, and associated sediments. 

Formation Nomenclature 
In this paper terminologies proposed by de Wit and McLaren ( 1950), McLaren 

(1956), Belyea and McLaren (1957a and b), McLaren and Mountjoy (1962), are 
used with modifications (Figs. 4 and 6) . 

Essentially there are two predominant facies within the Fairholme Group 
beneath the Sassenach Formation: the dominantly carbonate, and the dominantly 
argillaceous carbonate facies (clastic of McLaren, 1956). The dominantly carbonate 
sequence is divisible into the Southesk and the Cairn Formations. Within the map-
area, the Cairn Formation can be divided into three subunits: a prominent argil
laceous and light grey limestone unit overlain by cherty, stromatoporoidal, bedded 
limestone, which together are defined herein as the Flume Member of the Cairn 
Formation; and an upper thicker, massive, non-cherty, stromatoporoid-bearing lime
stone unit. The Southesk Formation is divisible into four members, in ascending 
order: Peechee, Grotto, Arcs, and Ronde. The main reef complex is designated as 
that part of the carbonate complex where the Southesk Formation is always in con
tact with the Cairn Formation (Figs. 3, 4, and 6) . The Southesk is overlain by silty 
limestones of the Sassenach Formation. 

The dominantly argillaceous facies of the Fairholme Group comprises four 
formations, from bottom to top: the carbonate Flume (restricted) and Maligne 
Formations, the argillaceous Perdrix, and the argillaceous carbonate Mount Hawk. 
The carbonate and argillaceous facies are in part gradational and intertongue. The 
argillaceous facies overlap parts of the reef carbonates. The Southesk Formation 
occupies approximately the same stratigraphie position as the Mount Hawk, and 
the Cairn Formation the approximate stratigraphie position of the Perdrix, Maligne, 
and Flume Formations (Fig. 4 ) . 
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Miette Reef Complex, Alberta 

The Mount Hawk Formation is overlain by the Sassenach Formation, which is 
homotaxial with the upper member of the type Alexo Formation on North Saskat
chewan River. The Sassenach Formation is overlain by the relatively uniform, 
massive, aphanitic to fine-grained limestones of the Palliser Formation. 

Carbonate Fades 

Cairn Formation 

On the northern spur of Mount Dalhousie immediately south of the junction of 
Southesk and Cairn Rivers, the type Cairn Formation comprises the brown to black 
organic dolomites of the lower part of the Fairholme Group (McLaren, 1956, p. 17). 
It is divisible into two members. The 101-foot lower cherty dolomite member consists 
of "dark grey, fine- to medium-grained dolomite with nodules, bands and stringers of 
chert abundant in the upper 70 feet. Some stromatoporoids occur in the top 65 feet, 
and Amphipora is abundant in bands below". The upper member (organic dolomite) 
consists of 457 feet of alternating more thinly bedded dolomite, with detrital dolo
mites and abundant Amphipora, and massive dolomite "largely composed of spher
oidal stromatoporoids with scattered Amphipora and corals all of which weather a 
lighter grey than the matrix" (op. cit.). The dolomite varies from grey, to dark 
brownish grey, to brown, and is generally medium grained. 

A similar development has been found in the Miette area, where the Cairn 
Formation, which is about 700 feet thick, consists of an upper unnamed member 
(upper unit) and the lower Flume Member. Typical sections in the centre of the 
carbonate complex are shown in sections 7 and 8 (Fig. 6; Frontispiece). 

Flume Member 
The Flume Member, which varies in thickness from 105 to 250 feet, consists of 

two distinct units: a 15- to 90-foot thin basal limestone with a prominent, resistant, 
light grey weathering limestone at the top; and a 90- to 160-foot upper, chert-bearing, 
dolomitic limestone unit with abundant stromatoporoids including Amphipora. The 
top of the chert unit appears in detailed work to be a mappable stratigraphie horizon. 
McLaren (1956, p. 17) and Taylor (1957) were able to trace the top of this unit 
over considerable distances. In general, many chert zones are stratigraphically con
tinuous. Chert often appears to be related to the original sedimentation according to 
Pettijohn (1957, p. 441), and therefore some cherty intervals may be useful as 
stratigraphie markers. The chert occurs as dark grey to black, regular, bedded lenses 
and nodules and less frequently as irregular thin beds. The basal 30 to 40 feet of the 
Flume Member generally lacks chert except in one or two sections. In thin sections 
Macqueen (1960) noted that 50 to 80 per cent of the chert consisted of crypto-
crystalline quartz, the remainder being chalcedonic quartz. The chert commonly 
contains dolomite euhedra and some non-skeletal aphanitic carbonate occurring as 
grains and irregular masses. Some pin-shaped clear patches of quartz up to 1.5 mm 
long are suggestive of monaxonid sponge spicules. These features suggest that most 
of the chert nodules are secondary. 

Stratigraphy 

Stromatoporoids of the Flume are spherical to globular and have diameters 
between Vi inch and 3 inches, averaging 1 inch to 2 inches, but occasionally reaching 
8 inches. They form between 20 and 50 per cent of the vertical section of a carbonate 
bed. An estimate of stromatoporoidal distribution parallel to bedding was not pos
sible because of limited bedding plane exposures. Some of the large stromatoporoids, 
which occur in massive beds, were probably deposited in relatively shallow, agitated 
waters (Lecompte, 1954); the smaller ones were probably deposited in less 
agitated, either somewhat deeper or more sheltered, shallow waters. In a study of 
the Devonian Redwater reef, Klovan (1964, p. 35) also concluded that massive 
stromatoporoids grew in turbulent water. 

The Flume Member is laterally equivalent to the Flume Formation (Figs. 3 
and 6) and is believed to have been the foundation on which the later biostromal 
reef complex grew and was deposited. Beneath both the northwest and southeast 
edges (sections 4 and 10; Fig. 6) of the main reef complex, the greater thickness of 
the Flume Member suggests former stromatoporoid biostromes or shoals in its upper 
part. The base of the Cairn and Flume Formations is a regional unconformity that 
is difficult to place in local outcrops because of its disconformable and paracon-
formable relationships and lack of palaeontological control. In most places in the 
Miette area, the Flume Member or Formation overlies strata of the Middle Cambrian 
Arctomys Formation. However, southwest of the Miette Range stratigraphically 
higher Upper Cambrian Lynx strata intervene {see Mountjoy, 1961, 1962, for data 
on regional development). Locally a few feet of siltstones and silty carbonates, which 
are probably part of a basal, transgressive Devonian unit, occur between known 
Devonian and Cambrian strata. In outcrop the paraconformity was recognized by a 
lithologie change from the light coloured, silty and sandy dolomites of the Arctomys 
Formation to the dark coloured carbonates of the Flume. Stromatoporoid carbonates, 
or carbonate beds of similar aspect to overlying stromatoporoid carbonates, were 
also used as criteria to distinguish the Flume. 

The top of the Flume Member is more difficult to place. In the field, the dis
appearance of chert and the more massive character of the overlying upper member 
were used to distinguish the Flume from the upper member of the Cairn Formation. 

Upper Member 

The upper member of the Cairn Formation, which is between 550 and 600 feet 
thick, consists of dark grey, dolomitic limestones similar to those of the Flume 
Member, but lacks the dark grey chert; the beds are thicker and more massive. Near 
the southern edge of the carbonate complex, the Maligne Formation intertongues 
with the lower part of the Upper Member of the Cairn Formation (Fig. 6; section 
10). In many places these Cairn limestones contain a high percentage of dolomite, 
and in a few areas, especially at the reef edges, have been completely replaced by 
dolomite. The upper contact is gradational over some 50 to 100 feet with the Peechee 
Member of the Southesk Formation. Thin beds of dark brown organic carbonates of 
Cairn lithology occur in the base of the Southesk, and thin beds of aphanitic, light 
grey, limestone occur in the upper part of the Cairn. 
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Most of the stromatoporoids of the upper member are generally larger than 
those that occur in the underlying Flume. They vary from globular to cylindrical, 
have diameters between 1 inch and 12 inches (averaging between 2 and 4 inches), 
and occur as broken and rounded fragments. The stromatoporoids form about 50 per 
cent of the rock and sometimes as much as 60 per cent, occur in thicker and more 
massive units than in the underlying Flume, and are more abundant near the reef 
margins than in the central part of the reef complex. The massive, thick units con
taining large stromatoporoids probably formed wave-resistant carbonate masses at 
or near the reef margin in the zone of turbulence. Deposition in highly agitated 
depositional environment has been interpreted for these massive stromatoporoids by 
several authors (Lecompte, 1954, 1958; Klovan, 1964; Andrichuk, 1958; Edie, 
1961;and Fischbuch, 1962). 

Few lamellar or tabular-type stromatoporoids were observed even in the central 
part of the reef complex. 

Reef Margin, southeast edge 

Stratigraphie relationships near the southeast edge of the Miette reef complex 
are well exposed in the Miette thrust sheet south of Slide Creek, in a cirque informally 
referred to as Marmot cirque (sections 10 and 11; Figs. 5 and 6), and in the 
McConnell thrust sheet at the head of Bryant Creek (section 16). In these sections 
the thickness of the upper member of the Cairn Formation rapidly decreases. The 
decrease is accomplished in the lower half (basal 200 to 300 feet) by convergence 
as the Cairn dolomites interfinger with shales and argillaceous carbonates of the lower 
part of the Perdrix Formation, and in the upper half at Marmot cirque by onlap of 
Perdrix shales over the reef margin dolomite. Elsewhere at other reef margin locali
ties relationships are less certain due to poor exposures, consequently some inter-
fingering between the upper Cairn and the Perdrix Formations, along other parts of 
the reef margin cannot be entirely ruled out. 

Marmot cirque is one of the few areas in the Alberta Rocky Mountains where 
a Devonian reef margin is relatively well exposed and accessible. Units can be traced 
laterally and examined, except where covered by talus on the floor of the cirque, and 
they can be projected beneath the talus cover and correlated from one side of the 
cirque to the other with reasonable certainty (Figs. 5 and 6; sections 9 to 11; PL I I ) . 

Reconstruction of the gross relationships provides several important clues to 
the sequence of depositional events of the Miette reef complex and the Devonian of 
the Alberta basin. Previously it was considered that the Cairn Formation graded or 
interfingered over a short distance with the Perdrix Formation (McLaren, 1956; and 
Belyea, 1958b). Drilling of subsurface Devonian reefs in Alberta generally has not 
provided sufficient stratigraphie information to determine rapid faciès changes at the 
reef margins because of the relatively wide spacing of wells and because petroleum 
reservoirs are generally located within the reefs rather than at the reef margins. 

Onlap rather than gradational relationships can be demonstrated for the first 
time between the Perdrix and Cairn Formations. On the northwest side of Marmot 
cirque (section 10), some 350 feet of Perdrix and Mount Hawk Formations over
laps dolomites of the reef margin (PL II B) . This overlap indicates that this margin 
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Miette Reef Complex, Alberta 

of the Miette reef had elevations of 200 to 400 feet above the surrounding sea-floor, 
and that strata of the upper part of the Perdrix Formation were deposited after 
deposition of the Cairn Formation and perhaps even after deposition of the basal 
Southesk Formation (see Depositional History). 

The contact between the reef margin dolomites and overlying argillaceous 
strata is not very well exposed. In the few outcrops where this contact can be observed 
it is very distinct, and irregular; the upper few feet of reef margin dolomite often 
contains angular dolomite fragments (see below). The irregular upper contact is 
evident from a distance, particularly when viewed from the southeast (PI. II B, note 
top of light grey unit). This reef margin dolomite forms a very resistant and light grey 
weathering, massive, dolomite cliff about 150 feet thick (Pis. II and III) , and appears 
to grade southeastward from the reef margin at section 10 over a distance of half 
a mile into the 82-foot argillaceous limestone of section 11 (units 11 and 12) and 
into some part of the underlying black shales. 

The 72 feet of fossiliferous limestones (units 14 and 15, section 10) of the basal 
part of the upper member of the Cairn apparently grades southeastward into the basal 
Perdrix black shales and argillaceous limestones of section 11 (lower part of unit 10). 
The thick Maligne Formation on the southeast side of Marmot cirque thins north
west to about one third its thickness and is very much less argillaceous on the north
west side, whereas the Flume thickens from 114 to 159 feet. Higher on the mountain 
side to the northwest these argillaceous carbonates weather more resistant, probably 
reflecting greater carbonate content, until they can no longer be distinguished from 
adjacent Cairn carbonates. 

McConnell thrust sheet. A somewhat different succession of strata forms the 
southeast reef edge in the McConnell thrust sheet a few miles to the southwest near 
the head of Bryant Creek (section 16). No massive, structureless dolomites of the 
type present in the Miette thrust sheet were observed. In some places fine-grained, 
fossiliferous carbonates with varying amounts of stromatoporoids and Amphipora 
interbedded with argillaceous carbonates were observed. Brachiopods are very abun
dant and some corals are also present. From an examination of aerial photographs 
it appears that the change from argillaceous Perdrix carbonates to the Cairn 
stromatoporoidal reef carbonates is gradual and transitional over a distance of about 
a mile. However, the presence of marginal dolomites is not entirely ruled out and 
they could occur northwest of this section. The observed stratigraphie relationships 
suggest low relief on the sea-floor for the part of the reef margin exposed in this thrust 
sheet. A reef margin similar to that at Marmot cirque may be present in the upper 
part of the Cairn, however, northwest of section 16. This part of the reef complex 
requires further study, but access is very difficult. 

Reef Margin, northwest edge 

Stratigraphie relationships of the northwest reef margin are not so well exposed 
as those of the southeast margin. In the Miette thrust sheet immediately southeast 
of Utopia Mountain (sections 4 to 6), thick massive dolomites (PI. VII A) occur 
opposite Perdrix and Mount Hawk strata (Figs. 6 and 7) but drift cover and forest 
obscure the true stratigraphie relationships. It appears that these massive dolomites 
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FIGURE 7. Stratigraphie relationships, northwest margin of Miette reef, Miette thrust sheet, in p a r t diagrammatic. 

grade laterally into poorly bedded, macrocrystalline limestones with traces of 
brachiopod and coral fragments. Some beds with angular fragments of dolomite 
occur in the lower half of these dolomites suggesting proximity to a reef margin 
(see discussion under dolomites of reef margin). 

Farther northwest, on the northeast face of Utopia Mountain, very gradual 
thinning of the top of the Cairn and thickening of the base of the Perdrix are evident. 
The uppermost 20 to 30 feet of Cairn limestones gradually thins and becomes 
progressively more argillaceous to the northwest. However, in the 2-mile interval 
between the southeast spur of Utopia and Sulphur Creeks the Cairn thins by only 
40 to 50 feet. The Cairn thickens northwest to Mount O'Hagan (section 2) and 
appears to gradually thin farther northwest (PI. VIII B) . 

Northwest of Utopia Mountain, the Perdrix-Cairn boundary is abrupt and 
sharp (PI. VIII B) and siltstones occur locally at this level. This sharp contact 
between shales and underlying organic carbonates obviously marks a cessation of 
organic growth, and its stratigraphie position coincides with the base of the massive 
dolomites of the southeast reef edge in the Miette thrust sheet. Thus, both northwest 
and southeast reef margins demonstrate restriction of organic carbonates at about 
the same stratigraphie level, most probably because of drowning resulting from a 
rise in sea-level. Though the main part of the northwest reef margin in the Miette 
thrust sheet is largely covered (i.e., between sections 5 and 6; Figs. 4, 6 and 7), the 
adjacent stratigraphy and the relationships noted above strongly suggest that this 
reef margin probably had a spatial form similar to the southeast margin. 

Southwest of Utopia Mountain in the McConnell thrust sheet, the Cairn thins 
more rapidly, about 150 feet in ЪУг miles between Utopia and Sulphur Creeks. The 
upper contact of the Cairn was not traced laterally so it is not evident how thinning 
takes place. Up to 100 feet of dark grey, slightly argillaceous, aphanitic limestones 
occurs directly above the Cairn Formation in this area, forming a transitional inter
val to Perdrix or Mount Hawk strata. These transitional carbonates are suggestive 
of a gradational Cairn-Perdrix boundary. 
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Petrography of Cairn Formation 
In thin section the limestones of the Cairn Formation exhibit relatively uniform 

textures and grain types (PL XI) . Non-skeletal calcarenites and calcilutites pre
dominate. The following descriptions summarize in a general way the main features 
of the Cairn limestones. 

Flume Member 
Basal limestone unit — Non-skeletal, rounded, predominantly fine grained, 

cryptocrystalline grains cemented together to form a clotted texture in a 
lime mud and sparry calcite matrix; generally distinctly layered and 
laminated; abundant calcispheres. Upper part similar, but with abundant 
brachiopod fragments. 

Cherty stromatoporoidal unit—Non-skeletal, rounded, cryptocrystalline grains 
with clotted texture in lime mud and sparry calcite matrix; scattered fossil 
fragments and calcispheres. Considerable replacement by dolomite. 

Upper member—Non-skeletal, rounded, predominantly fine grained, cryptocrystalline 
grains in lime mud and sparry calcite matrix; abundant calcispheres and 
minor shell fragments. Sparry calcite is definitely secondary. Considerable 
secondary dolomite. Dolomites near top show relic grains, probably non-
skeletal. 

In the upper member, most of the lime mud carbonates occur as thin interbeds. 
In general, the Flume Member is somewhat coarser grained and contains more sparry 
calcite. For additional information concerning the petrography of these carbonates 
see Macqueen (1960). The amount of organic material and debris varies consider
ably. For relative abundance of stromatoporoids including Amphipora, see described 
sections in Appendix and Figure 6. Grains and textures in carbonate rocks have 
been interpreted in many ways. In general the character and petrography of these 
matrix carbonates are indicative of deposition under very shallow marine conditions 
(see discussion of carbonate petrography of Southesk Formation). Some of the 
grains may be faecal pellets. Algae may also have contributed to formation of some 
of these carbonates but evidence of them is lacking. The poor sorting and little 
apparent mechanical abrasion of these calcarenites suggest deposition in relatively 
quiet and undisturbed waters, except for some limestone beds near the base of the 
Flume that are indicative of more agitated conditions suggestive of an environment 
close to wave base. 

The stromatoporoidal limestones appear to have been reef masses or patch 
reefs that grew near wave base, with matrix carbonates being deposited in relatively 
sheltered waters between individual stromatoporoids. Many of the stromatoporoids 
do not occur in growth position (PI. IX B), suggesting periodic turbulent conditions 
during growth or possibly local slumping. Stromatoporoids in the more massive 
units in the upper member of the Cairn, on the other hand, are generally found in 
growth position. 

In the central part of the reef complex, non-skeletal grained carbonates lacking 
abundant stromatoporoids occur as interbeds. Also interbedded with the carbonates 
containing globular stromatoporoids are thinner units of argillaceous, dark brown, 
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somewhat recessive weathering dolomites, with abundant Amphipora fragments 
that are generally oriented parallel to the bedding. Some of the limestones in these 
units consist of well-sorted and rounded calcarenites suggestive of deposition in an 
agitated, shallow water, lagoonal or bank environment. There is little evidence to 
suggest how Amphipora grew but they are generally considered to have grown 
vertically (Shrock and Twenhofel, 1953, pp. 113, 115). As the coenostea or stems 
of the Amphipora occur in a horizontal position and are broken into small and in 
part rounded fragments they must have been subject to some erosion and transport 
before deposition, also suggesting a shallow water, agitated environment. The 
greater argillaceous content is suggestive of somewhat less turbulent conditions than 
for the massive stromatoporoids. For the Redwater reef, Klovan (1964, p. 38) 
concluded that Amphipora was adapted to a wide variety of habitats and was most 
abundant in back-reef quiet water deposits. 

These A mphipora units alternate cyclically with thicker units containing globu
lar stromatoporoids. The Amphipora carbonates are as much as 30 feet thick but 
generally 1 foot to 3 feet, are darker weathering than the stromatoporoid carbonates, 
and they appear to have considerable lateral continuity. They are most abundant in 
the central part of the reef. They are similar to Amphipora carbonates reported 
from the central parts of the Swan Hills (Edie, 1961; Thomas and Rhodes, 1961), 
from Virginia Hills (Carozzi, 1961), and from Kaybob (Fischbuch, 1962) sub
surface reefs in the Beaverhill Lake Formation to the northeast, and in the Leduc 
Formation of the Redwater reef (Andrichuk, 1958a; Illing, 1959; Klovan, 1964). 
The calcarcnitic and Amphipora carbonates probably were deposited in shallow 
lagoonal waters behind the massive dolomites and stromatoporoidal carbonates of 
the reef margin. 

Relative amounts of porosity in strata are difficult to establish in the field, since 
outcrops are deeply weathered. Most of the dolomites have an intercrystalline to 
vuggy porosity, but the stromatoporoid limestones generally exhibit little porosity. 
The rocks are stained dark brown and have a strong fetid odour. No petro
liferous residues were observed. The presence of a dark brown coloration in some 
thin sections was suggestive of a petroliferous stain. 

Palaeontology 
Except for abundant stromatoporoids, fossils are scarce in the Cairn Formation. 

Of the few stromatoporoids collected, Trupetostroma lecomptei Steam and Anosty-
lostroma vesiculosum Stearn are present in the upper member. Brachiopods are 
abundant locally in the Flume Member and are identical to those found in the 
Flume Formation. A fauna typical of the Maligne Formation occurs in the basal 
beds of the upper member (section 7) . Some of the more important fossils collected 
are listed on the columnar sections in Figure 6. 

Corals, crinoids, bryozoans, and other reef organisms were not observed. These 
carbonates probably formed in water too shallow to permit growth of these 
organisms, as they commonly occur in deeper water on the lower slopes flanking 
a reef or bank (Edie, 1961; Lecompte, 1954 and 1958). 
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Dolomites of Reef Margins 

In the Miette thrust sheet at both the northwest and southeast margins, thick, 
massive units of coarse-crystalline dolomite are present. They are generally devoid 
of fossils and are laterally equivalent to the upper member of the Cairn and the 
Peechee Member of the Southesk (Figs. 4 and 6). Similar dolomites, except for a 
few thin beds, appear to be absent from the reef margins in the McConnell thrust 
sheet. 

The dolomite unit of the southeast edge consists of medium- to coarse-
crystalline, dark to light brownish grey (predominantly light coloured) dolomite 
(Appendix, section 10). Fossil fragments, including some corals and relatively 
abundant Amphipora, occur in the basal 30 feet. The middle and upper parts are 
devoid of fossils except for the two thin beds of dark grey dolomite with Amphipora 
near the middle. Some of the calcite-filled vugs are circular, which suggests globular 
stromatoporoids. Bedding is not present except for some obscure traces near the 
base. The top of this resistant dolomite unit grades southeastward into a 42-foot 
unit of microcrystalline limestone with corals (unit 12, section 11). The upper 
contact can be traced by means of sporadic outcrops beneath talus across Marmot 
cirque (PI. II) between sections 10 and 11; thus the lower half of this dolomite unit 
may grade into black shales and argillaceous limestones of the Perdrix Formation. 
The upper 40 feet of this unit contains angular fragments of dark greyish brown 
dolomite 3 to 4 inches across with some much larger fragments (PI. IV A) . Viewed 
from a distance, this massive dolomite appears to consist of a series of large blocks 
with various orientations giving a jumbled and contorted appearance. The contact 
with overlying and onlapping argillaceous carbonates of the Perdrix and Mount 
Hawk Formations is exposed in a few outcrops. It is very irregular with 5 feet, in 
places 10 feet, of relief (Pis. IV B, V A) , which can be clearly seen from across the 
cirque (PI. II B) . Two feet of dolomite breccia containing angular fragments of 
underlying dolomite up to 5 feet long was observed immediately northwest of 
section 10. The dolomite grades northwest into interbedded thick units of light grey, 
vuggy dolomite with some intraformational conglomerate and breccia and thinner 
units of dark brown dolomite with traces of Amphipora. 

Plotting of closely spaced stratigraphie sections (Fig. 5) indicates an overlap 
of between 300 and 350 feet of Perdrix and Mount Hawk shales and argillaceous 
carbonates over the reef margin dolomites in a horizontal distance of 1,500 feet. This 
suggests that the reef edge has an apparent slope in the plane of the present erosion 
surface of between 7 and 10 degrees southeastward. 

The presence of breccias and the highly irregular upper contact indicate that 
the massive dolomite unit formed part of the southeast edge of the Miette reef 
complex during upper Cairn times. The overlap of shales and argillaceous limestones 
(upper Perdrix and lower Mount Hawk) indicates that the reef later subsided or 
was covered with greater depths of water. 

Somewhat different dolomites occur along the northwest edge of the reef margin, 
immediately southeast of Utopia Mountain (sections 4, 5, and 6; approximate limits 
of this unit have been mapped, unit 8a, Mountjoy, 1960a). On the south side of 
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the west fork of Utopia Creek (section 6; Fig. 7) these dolomites are about 490 
feet thick. Much of the dolomite is fine crystalline, with some coarser zones, vuggy, 
medium to dark grey, in part brownish grey, massive weathering with some thick, 
obscure bedding. Two prominent but local angular dolomite conglomerates occur 
in the lower half. The fragments of dolomite are similar to the matrix, very angular 
and up to a foot long. Similar dolomite breccias are also present in outcrops in 
Utopia Creek to the northwest. A few traces of fossil cross-sections were observed 
in the lower half of this unit. The general lithological and weathering character of 
the dolomite is more characteristic of the Cairn Formation than of the Southesk 
(PI. VII A ) . 

The stratigraphie relationships with the Mount Hawk and Perdrix Formation 
between sections 4 and 6 are largely covered by forest and talus near the west fork 
of Utopia Creek. Creek exposures (section 5) indicate that strata occupying the 
same stratigraphie position as the upper part of the dolomite unit within half a mile 
to the northwest consist of fine-grained limestone with a few stromatoporoids and 
corals (sections 4 and 5, upper Mount Hawk Formation). These dolomites (section 
6) may represent dolomitized equivalents of the fine-grained limestones, but unfor
tunately the true stratigraphie relationships are unknown. Dolomite breccias similar 
to those of section 6 are present near the top of the Cairn Formation in exposures in 
this creek (units 2 and 4, section 5) . 

The dark brownish grey dolomites of section 6 continue about a quarter of a 
mile southeast and then are covered by talus and forest. Farther southeast strata 
that appear to occupy this stratigraphie position consist of light grey, coarsely 
crystalline, porous, massive dolomites, similar to those described from the southeast 
reef margin. From the known outcrop distribution and stratigraphie relationships the 
northwest margin appears to have a spatial form similar to that of the southeast reef 
edge (compare Figs. 5 and 7) . Careful and very detailed mapping in the area 
between section 6 and the south fork of Utopia Creek may reveal enough critical 
outcrops to determine the exact nature of the northwest reef margin. The coarse 
angular breccias, traces of fossils, and the stratigraphie relationships strongly suggest 
that this unit was deposited close to the northwest edge of the Miette reef and was 
later dolomitized. 

A few miles to the southwest in the McConnell thrust sheet, resolution of the 
stratigraphy of the northwest reef margin is complicated by steeply dipping thrust 
faults and inaccessibility. Between 500 and 600 feet of Cairn Formation (sections 
18 and 19) is overlain by fine-crystalline, argillaceous, dark grey Mount Hawk 
limestones containing occasional brachiopods and corals. In section 18, light grey, 
massive, coarse-crystalline dolomite 35 feet thick occurs at the top of the Cairn 
Formation and may represent a reef margin dolomite. Tracing of units on air photo
graphs in this area suggests that the Mount Hawk Formation gradually overlaps the 
Cairn Formation, similar to the overlap of Perdrix and Mount Hawk of the southeast 
margin near section 10. 

The reef margin dolomites in general are more porous than the underlying 
Cairn carbonates, due primarily to numerous small vugs. The vugs did not appear 
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to be interconnecting in most instances, and probably lack good permeability. The 
dark brown dolomites of the northwest margin (section 6) contain fewer vugs than 
the dolomites of the southeast margin. 

Southesk Formation 

The Southesk Formation consists of a distinct light grey, well-bedded, resistant 
limestone formation underlain by dark grey to brown, organic carbonates of the 
Cairn and overlain by recessive weathering, silty carbonates of the Sassenach 
Formation. It occupies the same stratigraphie position as the type Southesk on 
Mount Dalhousie near the southeast edge of the Southesk reef complex, and as the 
Southesk Formation in the Ancient Wall reef complex (Mountjoy, 1962; McLaren 
and Mountjoy, 1962). 

The type Southesk Formation (McLaren, 1956, p. 19) near the junction of 
Southesk and Brazeau Rivers consists of 650 feet of light grey, thick-bedded lime
stones, dolomites, and coral beds. It has been divided into four members (Belyea 
and McLaren, 1957a): a lower Peechee Member of coarse-grained, structureless 
dolomite (281 feet) ; a thin Grotto Member of dolomitic coral bed with Amphipora, 
stromatoporoids, and corals (45 feet); an Arcs Member of granular, thick-bedded 
limestone (202 feet); and an upper silty limestone member (122 feet), formerly 
lower member of Alexo (see McLaren and Mountjoy, 1962). Type sections of 
these members are on the southeast end of Mount Rundle, southeast of Banff. 
Belyea and McLaren (1956, 1957a) have demonstrated the regional extent of 
these members. The lower part of the Peechee contains thin interbeds of Cairn-like 
stromatoporoidal dolomite and the "lowest beds . . . grade downwards into the 
Cairn Formation" (McLaren, 1956, p. 19). The lower part of the Arcs Member 
is often altered to dolomite. Limestones in this member consist of grains of aphanitic 
limestone and various amounts of bioclastic debris in a clear or sparry calcite matrix, 
with calcisphercs abundant throughout. 

A similar but slightly different sequence occurs in the Southesk Formation of 
the Miette reef. If sections from the middle of the reef are considered typical 
(sections 7 and 8; Fig. 6; and PI. VI) , the 650 feet of Southesk Formation is 
divisible into four members: the Peechee Member — 300 feet of aphanitic lime
stones rather than grey dolomites; the Grotto — about 65 feet of Amphipora and 
coral dolomites; the Arcs — about 185 feet of aphanitic limestone; and the upper 
Ronde Member—about 100 feet of thin-bedded, silty carbonates (defined by 
McLaren and Mountjoy, 1962). The Arcs and Ronde Members are more wide
spread than the two lower members and extend as much as 10 miles beyond the 
main reef margins. 

In the Roche Miette section (PI. VIII A) , the Grotto and Arcs Members, 
which are isolated from the main part of the Miette reef (Figs. 4 and 6) , were 
assigned to the Nisku Formation by Taylor (1957) and Hargreaves (1959). As 
these members occur in isolated reef complexes, separated by several miles of 
argillaceous carbonates, positive correlations are difficult. The members of the 
Southesk Formation in Miette reef, however, closely correspond to those of the 
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Southesk reef (see McLaren, 1956) in stratigraphie position, general lithology, and 
thickness. Consequently member names of the type Southesk have been extended 
and are used in this report. 

As in the type section, the lower boundary of the Southesk Formation is 
transitional over some 40 to 100 feet of strata with the Cairn Formation. The 
Southesk-Cairn boundary is difficult to distinguish only near the margins of the reef, 
where lighter coloured carbonates often occur within the Cairn, or where reef 
margin dolomites occur (Figs. 4 and 6) . Thin 1- to 5-foot interbeds of Amphipora-
bearing dolomite and limestone occur well up within the Peechee Member. The 
upper contact with the Sassenach Formation is generally distinct though difficult to 
determine in a few sections (see Ronde Member). 

Peechee Member 

This member consists of light grey to brownish grey, generally unfossiliferous, 
aphanitic to fine-grained limestones, which weather very light grey, resistant in 
prominent 1- to 5-foot beds. In the lower half of the member several Vi- to 1-foot 
interbeds of greyish brown, fine-crystalline dolomite and limestone contain at inter
vals of between 5 and 50 feet, abundant Amphipora that parallel the bedding. Under 
the microscope many of the limestones are seen to be fine-grained, non-skeletal 
calcarenites with a cryptocrystalline calcite matrix. The grains consist of subrounded 
single or composite grains and calcispheres. A few fossil fragments, mostly brachi-
opod shells, are present in some of the limestones. Minor amounts of sparry or 
coarse-crystalline calcite appear to be secondary. 

The member is 316 feet thick near Overturn Mountain (section 7) and 306 feet 
on the northwest side of Slide Creek (section 8) . In the Miette thrust sheet it is 
largely confined to the area between the massive, marginal dolomites of the north
west and southeast margins (Figs. 4 and 6) . Equivalents appear to be present in the 
Nikanassin Range near the head of Sphinx Creek, but not on Slide Mountain 
(section 14) to the northwest in the same range. Reconnaissance study in the McCon-
nell thrust sheet indicates that the Peechee Member appears to gradually grade 
laterally into argillaceous limestones of the Mount Hawk. 

Very few fossils occur in this member other than the Amphipora beds noted 
above, and a few globular stromatoporoids and corals. The grey dolomites of the 
Peechee Member in reef complexes to the southeast may well be dolomitized equival
ents of aphanitic limestones similar to those in the Miette reef. 

Grotto Member 

The Grotto Member consists of medium grey to dark brownish grey, micro- to 
fine-crystalline dolomite and dolomitic limestone, with abundant Amphipora, and 
weathers brownish grey, moderately recessive in 2-inch to 4-foot beds. The 
Amphipora are broken and generally parallel the bedding. Some of the limestone 
interbeds in thin sections are seen to contain fossil fragments in an aphanitic calcite 
mud. This member is between 30 and 60 feet thick, averaging about 45 feet. It 
generally forms a slightly recessive and darker weathering unit, and contacts appear 
to be distinct. 
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At the southeast reef margin this member becomes difficult to recognize, as 
there it appears to grade into dark grey, argillaceous limestones with abundant corals 
(section 10; Fig. 6) . It is present, however, in the Nikanassin Range. Correlation 
near the reef margin is difficult and requires lateral tracing of units. The Grotto 
appears to correlate with the coralliferous limestones in the upper part of the Mount 
Hawk Formation. 

The Grotto Member was also observed in the McConnell thrust sheet but was 
examined in only one or two sections, as it generally occurs in inaccessible places 
near the crest of the range. To the northwest an isolated development occurs at Roche 
Miette about 10 miles beyond the northwest reef margin. It is absent on Roche 
Ronde to the northwest. 

No abundant coral faunas were found. Amphipora is most abundant, with 
Alveolites, Thamnopora, and Syringopora also present. Adjacent Mount Hawk 
strata contain abundant coral faunas at some localities particularly near the reef 
margins {see below). Similar coral and Amphipora carbonates are widely dis
tributed, occurring in the Grotto Member in the Southesk and Fairholme reef com
plexes to the south (McLaren, 1956), and stratigraphie equivalents may be present 
at the base of the Simla Member of the Ancient Wall reef (Mountjoy, 1962; McLaren 
and Mountjoy, 1962). 

Arcs Member 

This member consists of limestones very similar to those of the Peechee 
Member, but is much thinner. It is formed of light grey to brownish grey, aphanitic, 
essentially unfossiliferous limestone, which weathers light grey in prominent Vi- to 
4-foot beds, generally tending to be slightly recessive. Darker coloured, fine- to 
medium-crystalline dolomites are present in some sections and appear to take the 
place of limestones in sections in the McConnell thrust sheet south of Utopia Moun
tain. Most of the aphanitic limestones are seen under the microscope to consist of 
non-skeletal and composite grains, and calcispheres in an aphanitic calcite matrix. 
Minor amounts of sparry calcite are present. 

Thickness varies from 175 to 200 feet in the reef complex, but thins rapidly 
beyond (Fig. 6) . Approximately 180 feet of this member is present in the Nikanassin 
Range (section 14), where outcrops were originally at least a minimum of 5 miles 
northeast of the Miette thrust sheet and were probably between 8 and 10 miles dis
tant. The Arcs Member has a slightly greater areal extent than the Grotto. Lime
stones similar to those of the Arcs Member are present along Ashlar Ridge. The 
Arcs grades laterally into darker and more argillaceous carbonates of the Mount 
Hawk Formation in the McConnell, Miette, and Nikanassin thrust sheets. These 
transitions occur near Bryant Creek in the Miette thrust sheet (PL VII B; Fig. 6) 
and about a mile southeast of Berrys Creek in the Nikanassin Range. Corals and 
brachiopods are generally very abundant in the transitional areas. Exact stratigraphie 
relationships of these intertonguing transition zones have not been reconstructed in 
detail, as the units have not been traced laterally. The Arcs Member rapidly inter-
tongues with Mount Hawk argillaceous limestones in the Miette thrust sheet south 
of the southeast margin between sections 11 and 12 on the northeast cliff face of the 
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mountain. Across this interval of less than a quarter of a mile, these limestones 
thin to about half their original thickness, and tongues of light grey limestone extend 
southeastward into the argillaceous carbonates of the Mount Hawk. The thicker 
northwest parts of these tongues are truncated and each is overlain by the succeeding 
tongue, giving this transition interval the appearance of a very large foreset bed 
(PI. V I I B ) . This clearly indicates a stable period of sea-level relative to the Southesk 
bank. Lime sand derived from the bank was deposited on the sloping flank. Each 
succeeding lime sand bed was laid down in delta fashion above and farther basin-
ward than the underlying bed. 

Locally small bodies of aphanitic, light grey, resistant weathering carbonates 
surrounded by argillaceous carbonates occur at about this stratigraphie position near 
the top of the Mount Hawk Formation, west of Fiddle Pass, on Cinquefoil Mountain 
and Boule Roche {see Mount Hawk below). 

Like the Peechee, the Arcs Member apparently contains few fossils. Generally 
a few thin interbeds containing A mphipora are present and are particularly numerous 
on Slide Mountain (section 14) on the north end of Nikanassin Range. A few corals 
were observed in most sections with occasional stromatoporoids, brachiopods, and 
gastropods. Rare laminated structures occur which may be either algae or stromato
poroids. These carbonates are probably more fossiliferous than is apparent from 
weathered outcrop surfaces, as etched fresh surfaces indicated abundant fossil 
fragments in some sections. 

The Arcs Member occurs at the same stratigraphie position and is especially 
similar lithologically to the Arcs Member of the Southesk reef complex. It forms 
the greater part of the sequence assigned to the Nisku Formation by Taylor (1957) 
and Hargreaves (1959). On Roche Miette these strata were previously assigned to 
the Mount Hawk Formation by de Wit and McLaren (1950) and McLaren (1956). 

Ronde Member 

The name Ronde Member was proposed by McLaren and Mountjoy (1962) 
for about 100 feet of thin-bedded, fine-grained and silty carbonates forming the 
uppermost unit of the Southesk Formation in the Miette Range. Generally these 
strata had previously been referred to the lower member of the Ale.xo Formation. 
The type section on Roche Miette consists of 113 feet of silty, in part argillaceous 
and finely laminated, limestones and calcareous siltstones. A few penecontempor-
aneous slump structures are locally present. Many of the carbonates consist of cal-
carenites formed of non-skeletal and composite grains with a few fossil fragments 
in a matrix of both sparry and cryptocrystalline calcite. These strata weather light 
grey to brown, and are thinner bedded and more recessive than underlying carbon
ates. The upper half of the Ronde is more resistant than the lower part and generally 
forms a resistant rib in the middle of the dominantly recessive Ronde-Sassenach 
interval (PI. VIII A) . The basal 10 to 30 feet is very often covered. 

The lower boundary is located where the argillaceous, silty and recessive 
weathering carbonates of the Ronde change to resistant and massive limestones of 
the Arcs Member. This contact is usually sharp and distinct although in a few sections 
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it appeared to be gradational through about 5 feet of strata. Truncation of the upper 
15 to 30 feet of the Arcs Member is evident in the section near Overturn Mountain 
(section 7 ) . Minor faults sub-parallel to the bedding are also present and part or all 
of this truncation may be tectonic. 

Thickness varies slightly within the area of the Miette reef complex. South-
eastwards from the type section on Roche Miette, in the Miette thrust sheet, the 
member thins from 113 feet to 107 feet at Utopia Creek (section 6) , 101 feet near 
Overturn Mountain (section 7) , and 90 feet at Slide Mountain (section 14; PI. 
IX A) . At Bryant Creek (section 12) the lower boundary is difficult to determine; 
it is 87 feet thick as presently correlated but could be as much as 140 feet. In the 
McConnell thrust sheet it appears to have similar thicknesses but was not studied 
in detail as it generally outcrops as inaccessible cliffs. 

Southeast of Bryant Creek the Ronde Member appears to grade laterally into 
argillaceous, in part silty, limestones that form the top of the Mount Hawk Forma
tion. Northwestwards the Ronde Member also appears to grade laterally into the 
topmost beds of the Mount Hawk Formation, as the Ronde appears to be absent 
northwest of Roche Ronde. However, strata similar to the Ronde occur in the 
Disaster Point thrust sheet immediately to the southwest. 

Similar strata appear to be present on the south end of the Boule Range, on 
Bedson Ridge, and on Roche à Perdrix and are tentatively assigned to the Ronde 
Member on the basis of stratigraphie position. This suggested correlation should 
perhaps be used with caution, because similar rock types occur in both the Ronde 
and the Sassenach and because correlation of units between thrust sheets is difficult. 
Elsewhere in the Miette area, the Ronde Member appears to be absent and its 
stratigraphie position is occupied by argillaceous carbonates of the uppermost Mount 
Hawk Formation. 

Occasionally a few corals and stromatoporoids are present, usually near the 
base. Hammatostroma alberten.se Stearn (GSC loc. 36916) was collected near the 
top of a thin Ronde Member just above the trail on the south spur of Roche Ronde. 
Calcispheres and a few fossil fragments have been observed in thin sections. Con
tiguous Mount Hawk carbonates often contain an abundant coral fauna (see sec
tion 13, unit 12, GSC loc. 36908; and Mount Hawk Formation). 

Petrography of Southesk Formation 
The well-bedded limestones of the Southesk consist of a highly variable 

sequence of carbonate sands and muds, generally fine- to coarse-grained calcarenites 
with about 50 per cent aphanitic calcite or lime mud matrix. Very fine grains of dark 
grey, non-skeletal calcite are most abundant, with varying amounts of fossil frag
ments and large composite grains, about 5 per cent calcispheres, and rarely oolites 
or pseudo-oolites. The fine, non-skeletal grains often merge with the aphanitic calcite 
matrix. Occasionally the grains are cemented by clear, coarsely crystalline or sparry 
calcite but more often sparry calcite occurs in small patches or thin layers and 
appears to be secondary filling of voids. Within short distances these limestones were 
observed to change rapidly, both vertically and laterally, from calcilutites to very 
coarse grained calcarenites or calcirudites. 
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The Arcs Member appears to be somewhat coarser grained and contains more 
composite grains than the Peechee. The Ronde Member is similar except some beds 
contain silt size quartz. The Grotto Member is generally dolomitized. Summary 
descriptions of the Southesk members compiled from a number of thin sections are 
as follows (also see Pis. X and XI) . 

Ronde Member: fine- to medium-grained calcarenites of non-skeletal and com
posite grains in a matrix of sparry calcite with minor amounts of aphanitic 
calcite. 

Arcs Member: very fine to coarse-grained calcarenite, 20 to 40 per cent non-
skeletal grains, 5 to 20 per cent composite grains, 5 per cent calcispheres, 
with up to 20 per cent fossil fragments in 30 to 50 per cent aphanitic cal
cite matrix. Grains are sub- to well-rounded and generally closely packed. 
About 10 per cent sparry calcite is present in small rounded patches. 
Occasionally the matrix is sparry calcite and pseudo-oolites are present. 

Grotto Member: very fossiliferous, mostly Amphipora limestone consisting of 
an aphanitic calcite matrix with non-skeletal grains, fossil fragments and 
calcispheres; often replaced by fine- to medium-crystalline dolomite. 

Peechee Member: very fine to coarse-grained calcarenites some calcilutites, 20 
to 50 per cent non-skeletal grains, 2 to 10 per cent composite grains, 2 to 
5 per cent calcispheres, with up to 20 per cent fossil fragments in 30 to 60 
per cent aphanitic calcite matrix; sparry calcite about 5 to 15 per cent 
mostly in small patches, rarely as matrix. 

The fine-grained nature and presence of fine fossil fragments and considerable 
aphanitic to very fine crystalline matrix (lime mud) are suggestive of deposition 
near wave base in quiet to moderately agitated waters, probably in a sheltered 
lagoon or on a bank. The origin of the rounded, non-skeletal grains or pellets that 
occur in these carbonates is not known. Folk ( 1959, p. 26) considers that apparently 
similar grains may have had either a faecal or a mechanical origin. Beales (1958, p. 
1878) believed that most grains were derived from chemical precipitates. Hadding 
(1958, p. 31) suggested an algal and bacterial origin for these non-skeletal grains, 
and Illing (1959) considered that similar non-skeletal grains were dominantly of 
algal or faecal origin. The grains and pellets formed by the various processes cannot 
be distinguished as the resulting textures are the same or closely similar. Regardless 
of the origin of these grains, depositional environments appear to be broadly similar. 
The presence of composite grains (intraclasts of Folk) in several of the Southesk 
limestones is suggestive of deposition in agitated, shallow environments with storm 
or strong tidal currents reworking some of the semi-consolidated lime sands and 
muds. Some of the composite grains may also be of algal origin or have formed by 
the aggregation of pellets, in which circumstances deposition probably occurred in 
less agitated and possibly deeper environments. 

The lithological and petrological characteristics of these Southesk limestones 
suggest lagoonal or bank depositional environments. Accumulation of carbonate 
mud and detritus of the Peechee appears to have been lagoonal, occurring between 
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the presumed reef margin dolomites. A short interval of slightly deeper water per
mitted the establishment of corals and Amphipora of the Grotto Member above 
the reef. Continued shallowing induced the development of lime sands of the 
Arcs Member forming a carbonate bank above the previous lagoon and reef. 
Filling of the surrounding basin with terrigenous and lime muds allowed the lime 
sands to spread laterally {see also Depositional History). 

Spatial Form of Miette Reef Complex 

Along the Miette Range the main part of the Miette reef is about 6 miles 
long (Fig. 6) . In a direction perpendicular to this, the reef has a minimum width 
as now exposed of 2 miles (Mountjoy, 1960a). As the reef extends some unknown 
distance farther southwest and northeast and because of tectonic shortening, the 
original minimum distance would have been between 4 and 6 miles and was 
probably greater. These dimensions are comparable to some of the moderate sized 
reef complexes of the Alberta subsurface {see Fig. 2, and compare Downing and 
Cooke, 1955; Belyea, 1960). 

Reef margin dolomites appear to occur in abrupt contact with surrounding 
argillaceous strata only in the Miette thrust sheet. The southeast edge originally 
had a slope of between 8 and 10 degrees and the northwest edge of the marginal 
dolomite appears to have been similar. The apparent absence of abrupt reef margins 
in the McConnell thrust sheet may be due to the importance of different ecological 
factors such as currents, wave action, depth of water {see Depositional History). 
Slopes up to 20 degrees have been reported from the north end of the Wizard Lake 
reef, southwest of Edmonton (Downing and Cooke, 1955, p. 199). However, such 
slopes may in actual fact represent in part or in whole stratigraphie intertonguing 
similar to that observed in parts of the Miette reef complex as bore-hole spacing 
does not permit precise correlations. 

A north-south trend of the reef margin or transitional edges is evident from 
the geological map of the Miette area (Mountjoy, 1960a). In a palinspastic recon
struction, the original trend of the northwest and southeast reef margins would be 
north-northeast—south-southwest. The presence of the upper part of the Southesk 
and thick Maligne and Flume sequences in the Nikanassin thrust sheet and Ashlar 
fault slice suggests that the northeast reef edge occurs a short distance to the south
west and trends approximately perpendicular to the northwest and southeast mar
gins. Thus the Miette reef appears to have a roughly rectangular or elliptical outline 
in plan. 

Argillaceous Carbonate Facies 

In the argillaceous facies, the Devonian sequence comprises four formations 
beneath the Sassenach Formation, from bottom to top: Flume (restricted), Maligne, 
Perdrix, and Mount Hawk. Locally the Ronde Member occurs between the Sas
senach and Mount Hawk Formations. 
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Flume Formation 

The type section occurs on Roche Miette (section 1; Fig. 6) and was originally 
defined by Kindle (1929). De Wit and McLaren (1950) described the formation 
as consisting of a 101-foot lower member of cherty, stromatoporoidal limestone, 
and a 50-foot upper member of argillaceous limestone with minor amounts of 
calcareous shale. The upper member was raised to formation status in 1957 (Taylor, 
p. 190) and named Maligne Formation. The type section is at the Cold Sulphur 
Spring near Morro Peak. The Maligne Formation was found to be a distinct map-
pable unit and Taylor's usage is followed in this report. 

The lower member of de Wit and McLaren (1950) is divisible into two units— 
an upper cherty stromatoporoidal limestone and a basal limestone (Figs. 3 and 6) . 
As noted previously, these two units are also present within the lower part of the 
Cairn Formation where they have been distinguished as the Flume Member. 

The basal limestone consists of two subunits, a lower, 10 to 20 feet of argil
laceous limestone and dolomite in part silty and finely laminated, and an upper 
10 to 20 feet of cryptocrystalline limestone that contains some stromatoporoids and 
forms a prominent light grey marker bed (PI. II A) . The lower part is rarely well 
exposed. This basal limestone appears to thicken slightly along the Miette Range 
in a northwest direction (Fig. 6). Equivalent strata are between 100 and 200 feet 
thick beneath the Ancient Wall reef (Mountjoy, 1962). The greater thickness of 
Flume Member and the presence near the base of the Ladogioides kakwaensis fauna, 
which is older than any fossils found in the Miette area (McLaren, 1962, p. 5) , 
indicate that Devonian sedimentation began earlier in the region to the northwest. 

Flume Formation contains less chert and fewer rock-forming fossils than 
equivalent strata in the Flume Member of the Cairn. The Flume thickens about 
75 feet near the northwest edge (section 4) of the reef and in the order of 30 feet 
near the southeast edge (section 10). 

The thin sections examined suggest that the petrology of the Flume Formation 
is very similar to that of the Flume Member of the Cairn. Much of the Flume is 
dolomitic. However, remnants of limestones in these dolomites suggest that much 
of the matrix between stromatoporoid colonies and in limestone interbeds consists 
of fine- to medium-grained calcarenites consisting of 10 to 40 per cent, 0.05 to 
1 mm subrounded, non-skeletal grains and some pseudo-oolites, and 5 to 20 per 
cent shell fragments generally somewhat larger with varying amounts of stromato
poroids in 40 to 90 per cent aphanitic calcite matrix. A minor amount of sparry 
calcite is present in some of the limestones. 

Other than stromatoporoids, the Flume Formation is sparingly fossiliferous, 
Atrypa multicostellata Kottlowski and Allanaria allant (Warren) being most 
abundant {see Fig. 6) . McLaren (1956, p. 14) considered the age of this fauna 
to be early Upper Devonian. Of the few stromatoporoids collected, Trupetostroma 
lecomptei Steam occurs in the middle part of the Flume and Anostylostroma sp. 
occurs at the top. 
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Maligne Formation 

Taylor (1957, p. 190) denned the Maligne Formation as "dark grey to black, 
argillaceous, thin-bedded to rubbly limestones, which are very fossiliferous in the 
top few feet", the upper member of de Wit and McLaren's (1950) Flume Forma
tion. The type section is located at Cold Sulphur Spring near Morro Peak (Fig. 3) , 
and is 52 feet thick (46V2 feet according to de Wit and McLaren, 1950, p. 29). 
Similar limestones are present in the Miette area to the east. 

The Maligne Formation is a recognizable unit in most of the area because of 
its thin-bedded, argillaceous, and recessive weathering character. Its boundaries 
were difficult to place in some sections, especially near the Miette reef. The upper 
contact is generally distinct, though a few thin limestones are often interbedded 
with the basal 5 to 10 feet of Perdrix shales. The formation usually is about 50 feet 
thick, thinning gradually away from the Miette reef complex. Is is unusually thin 
at Ronde Creek northwest of Roche Miette (Fig. 3; section 22), where 12 feet was 
measured. Near the southeast edge of the reef in the Miette thrust sheet (section 11), 
and also in the McConnell thrust sheet, the formation is about twice its usual thick
ness. In the Nikanassin Range it is between 100 and 130 feet thick (sections 14 
and 15). In these thick sections the formation is more calcareous and fossiliferous, 
and the upper contact is transitional over several feet. 

On the southeast edge of the reef (section 10; PI. II B) and near Overturn 
Mountain (section 7) the Maligne Formation extends into the Cairn. On the basis 
of height above the Cambrian, the argillaceous carbonates (Maligne tongue) in 
section 7 (Fig. 6) occur at a slightly higher stratigraphie position than the Maligne 
at the edges of the carbonate mass. These strata carry a fauna typical of the Maligne. 
The Perdrix Formation is generally strongly calcareous near the margin of the reef. 
Consequently these carbonates may also be the lateral equivalent of the lower part 
of the Perdrix shales. The exact stratigraphie relationships between the Maligne 
and Cairn are not known on the northwest side of the reef near Capitol Mountain. 

Petrographically, Maligne carbonates are calcarenites and calcirudites com
posed of non-skeletal and skeletal grains with varying amounts of larger composite 
grains in a sparry calcite and microcrystalline calcite matrix. Also common are 
limestones comprising aphanitic calcite mud with abundant fossil fragments. These 
rocks suggest carbonate detritus derived from shoals at the top of the Flume. Their 
texture and fabric are indicative, moreover, of deposition in shallow to moderately 
deep water under moderate current action, but in deeper water than the underlying 
stromatoporoidal carbonates. The presence of these calcarenitic limestones above the 
Flume and surrounding the reef complex indicates a rise in sea-level in the basin with 
consequent drowning of much of the topographically low parts of the Flume stroma
toporoidal biostromal platform. Within the reef complex the top of the Flume Member 
appears to mark the break between the Maligne and Flume depositional phases. 

The upper part of the Maligne Formation generally contains abundant brachio-
pods, particularly in sections close to the reef {see Fig. 6 and Appendix for com
mon fossils). In the thicker sections of Maligne in the Nikanassin Range, faunas 
typical of the Maligne and Perdrix overlap. 
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Perdrix Formation 

The type section was defined by Raymond (1930) on Roche Miette. There 
it consists of ". . . black calcareous shale with bands of calcareous nodules grading 
downwards into black, non-calcareous friable shale" (McLaren, 1956, p. 14). In 
addition, the formation becomes somewhat lighter in colour upwards as well as 
laterally near the reef complexes. As McLaren (1956) has noted, fossils are rare 
except in the immediate vicinity of the Cairn carbonates. The basal part of the 
formation is often poorly exposed. 

The boundary between the Perdrix and Mount Hawk Formations is difficult 
to draw, as the shales and mudstones gradually become more calcareous and grade 
into Mount Hawk argillaceous limestones. A transition zone of more than 100 feet 
occurs in most sections. In this interval the carbonate content increases and the 
colour changes from black and dark grey to brown and brownish grey. Disagree
ment over the position of this boundary is obvious from the literature, as de Wit 
and McLaren (1950), McLaren (1956), and Taylor (1957) all placed the Perdrix-
Mount Hawk contact at different horizons. According to these authors, the thick
ness of the type section varies between 536 and 380 feet. The writer measured 
385 feet at Roche Miette, measuring up to the base of the transition zone. How
ever, the reliability of this thickness is not known, as thickening by a factor of two 
and thinning due to minor folding and bedding plane slips occur within this unit 
in folds of the Miette Range {see structure cross-sections of Miette area, Mountjoy, 
1960a). Within the Miette area the approximate base of the transition zone appears 
to be the most practical boundary. 

Near the reef edge, the Perdrix intertongues with or overlaps the Cairn Forma
tion (Fig. 6) or locally dolomites of the reef margin. Carbonate content also 
increases near the reef margins, as indicated by the presence of several thin beds 
of black, argillaceous limestone (PL II A ) . 

The Perdrix Formation contains few fossils. The black, pyritic shales strongly 
suggest an euxinic environment unsuitable for benthonic growth. Manticoceras cf. 
sinuosum (Hall) were collected in the upper part of the Perdrix Formation in 
section 2, unit 29 (GSC loc. 36946) and according to House and Pedder (1963, 
p. 506) are indicative of the cordatum goniatite zone. 

Mount Hawk Formation 

The type section on Roche Miette consists of three members: the lower grey 
mudstone and limestone, the middle argillaceous limestone, and the upper grey 
limestone (de Wit and McLaren, 1950; McLaren 1956). It was redefined by 
McLaren (1956) to include an additional 156 feet of the Perdrix Formation mak
ing a total thickness of 549 feet. 

The upper grey limestone is not included in the Mount Hawk Formation 
in this report as it is laterally equivalent to the Grotto and Arcs Members of the 
Southesk Formation {see Southesk Formation, and Fig. 6) . McLaren (1956, p. 16) 
noted that "The type section is in fact a transitional development . . ." between 
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fully carbonate bank and normal basinal development. Thus, the thickness of the 
Mount Hawk at the Roche Miette type section is reduced to 430 feet. In general, 
the Mount Hawk is divisible into two informal units of about equal thickness; an 
upper, fossiliferous, thin-bedded, medium grey limestone, and a lower argillaceous, 
dark grey limestone and calcareous shale. Some silt and sand interbeds occur in 
uppermost Mount Hawk strata, especially where the Southesk grades into this 
formation, as for example near Bryant Creek in sections 12 and 13 and on Roche 
Ronde. 

Where overlain by Southesk carbonates, the Southesk-Mount Hawk contact 
is generally distinct. However, where overlain by the Sassenach Formation the 
upper Mount Hawk often contains considerable silt interbeds making it difficult 
to locate this boundary. The Mount Hawk-Sassenach contact is placed at the base 
of the strongly clastic carbonates, not at the base of the lowest silty bed. 

The Mount Hawk Formation, because of higher carbonate content, is generally 
more resistant to weathering than the underlying Perdrix. The lower part consists 
of thin interbeds of mudstone and argillaceous limestone, somewhat rhythmic and 
generally unfossiliferous. The upper member is predominantly limestone, but in 
part argillaceous, and rich in fossils. As the reef complex is approached, the Mount 
Hawk carbonates gradually become lighter coloured, probably reflecting a some
what higher carbonate content. The colour of these rocks changes from light grey 
and brownish grey at Roche Miette to distinctly greenish grey (weather yellowish 
brown) near the head of Sulphur Creek. A similar change in colour also occurs 
near the southeast reef margin, but is less extensive. 

Immediately southeast of the southern reef margin, corals and brachiopods are 
very abundant in the upper part of the formation (Fig. 6) . At the head of the 
Fiddle River a few miles farther southeast, small isolated, light grey, massive lime
stones about 200 by 50 by 50 feet occur in the upper part of the Mount Hawk. 
Similar isolated, light grey, massive carbonates (presumably small bioherms or 
lime sand shoals) occur at about the same stratigraphie position in the McConnell 
thrust sheet south of latitude 53 degrees, on Cinquefoil Mountain {see PI. Il l of 
Patterson, 1955, p. 121), and on Boule Roche. These limestone masses occur 
at the same stratigraphie position as the Grotto and Arcs Members of the Southesk 
Formation. Corals are abundant in a thin zone directly beneath the tongue of Arcs 
Member in the Nikanassin Range and surrounding the reef in the Miette Range. 

Except in the area of the Miette reef, the Mount Hawk Formation is present 
in most of the thrust sheets. Where the Southesk is entirely absent, the Mount 
Hawk is between 550 and 600 feet thick. It is 505 feet thick in the Solomon Creek 
well (6-17-51-27W5), is estimated to be 480 feet on Roche à Perdrix, 572 feet 
near the mouth of Fiddle River (Ashlar thrust slice), and graphic calculations 
indicate about 550 feet at the head of Fiddle River in the Miette thrust sheet. Over 
800 feet is present on Cinquefoil Mountain. As the reef is approached the Mount 
Hawk thins from the top to between 400 feet (Roche Miette) and 300 feet (Slide 
Mountain, section 14, north end of Nikanassin Range) as it is replaced laterally 
by the Arcs and Grotto Members. The thinning of the lower half of the Mount 
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Hawk in the Miette thrust sheet takes place very suddenly, in less than a mile, at 
both the north and south margins of the reef by onlapping the reef margin dolomites 
(Fig. 6) . 

The lithologie differences between the lower and upper Mount Hawk probably 
reflect different depositional environments. The unfossiliferous, more argillaceous 
and darker coloured character of the lower Mount Hawk signifies deposition in 
moderately deep waters; the abundant brachiopods and greater proportion of cal-
carenitic limestones in the lower half of the upper Mount Hawk suggest a sublittoral 
environment of intermediate depth; the corals and occasional stromatoporoids in 
the upper part of the upper Mount Hawk suggest deposition in shallow water, 
probably below zone of agitation (Lecompte, 1954 and 1958). Thus the sedimen
tary and ecological character of the formation indicates a progressively shallow
ing sea. 

Fossils occur throughout the Mount Hawk but are generally rare in the lower 
part and very abundant in the upper part, especially where overlain by a thin 
Southesk. The following brachiopods are widespread and common in the middle 
200 feet of the formation: 

Calvinaria albertensis (Warren) 
Grunewaldtia sp. A 
Pugnoides solon Thomas and Stainbrook 
Thomasaria rockymontana (Warren) 
Warrenella nevadensis (Walcott) 
A try pa spp. 

These fossils are common in the Calvinaria albertensis zone of McLaren (1962) in 
adjacent areas. As already noted, corals are abundant in the upper 100 to 200 feet. 
The following are common : 

Phillipsastraea sp. 
Thamnophyllum cf. T. tructense (McLaren) 
Smithiphylhtm spp. 
Tabulophyllum sp. 

Calvinaria albertensis also occurs with these corals and in section 12 was found 
60 feet below the base of the Ronde Member. At the head of Fiddle River (section 
13) the following fossils occur 50 feet below the base of the Sassenach Formation: 

Thamnophyllum cf. 77. tructense (McLaren) 
Gypidula cf. G. cornuta Fenton and Fenton 
Hypothyridina cf. sp. A 
A try pa sp. cf. A. ciliipes Crickmay 
Theodossia keenei (Crickmay) 
and other brachiopods 

McLaren reports that they are indicative of a late Frasnian age and that they are 
similar to faunas obtained from the Kikisa and Redknife Formations in the upper 
MacKenzie River area. 
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Sassenach Formation 

The type section of the Sassenach Formation occurs northwest of the Miette area 
in the Colin thrust sheet, on a mountain spur 2Vi miles southeast of Mount Haultain 
and 8 miles northwest of Mount Greenock. It was proposed by McLaren and Mount-
joy (1962) for about 600 feet of calcareous shales, silty mudstones, and argillaceous 
limestones that grade upward into calcareous siltstones and sandstones with some 
sandy limestones. They described the formation as consisting of two informal mem
bers : a lower member of grey, fossiliferous, silty mudstones and argillaceous lime
stones, which weather to a prominent yellowish grey or orange, recessive interval 
about 500 feet thick; and an upper member of resistant, well-bedded, grey, very sandy 
limestone with calcareous, quartzose sandstones in the middle third and is about 
100 feet thick. The Sassenach Formation overlies Southesk or Mount Hawk strata 
unconformably and is in sharp contact with limestones of the overlying Palliser 
Formation. The Sassenach Formation thins from 600 feet in the western Front 
Ranges northwards to a few feet thick and is in places absent over the Ancient Wall 
reef complex, and eastwards to about 100 feet in the eastern Front Ranges near the 
Athabasca Valley. At the southern margin of the Ancient Wall reef the Sassenach 
Formation overlaps an irregular erosion surface at the top of the Southesk Forma
tion and thins in a distance of 3 miles from 600 feet to less than 3 feet (McLaren 
and Mountjoy, 1962; Mountjoy, 1962a; Fig. 4 ) . Abundant brachiopods occur in 
the lower member including "Leiorhynchus" walcotti Merriam, Cyrtiopsis mimetes 
Crickmay, and Athyris cf. A. angelicoides Merriam. Rhynchonellids including 
Sinotectirostrum médicinale Sartenaer have been collected from the upper member. 
The faunas indicate an early Famennian age for these strata. 

The revision of the Alexo equivalents in the Jasper region (McLaren and 
Mountjoy, 1962) has made possible a more meaningful stratigraphie classification 
and resolved many of the problems of correlation. The Mount Haultain area has also 
provided the key to the correct depositional history of this part of the Devonian 
succession. 

In the Miette area a complete sequence of the Sassenach Formation occurs only 
in the Colin thrust sheet in the southwest corner and was previously referred to the 
Alexo Formation (Mountjoy, 1960a). Only the basal part of the section on Mount 
Colin is accessible. Graphic calculations indicate that it is about 600 feet thick and 
observations from a distance indicate that it consists of a thick lower silty mudstone 
and a thin dominantly sandy unit. The boundary with the underlying Mount Hawk 
Formation is marked by a distinct 7-foot siltstone and very fine grained sandstone, 
with some small black chert pebbles. The rock is phosphatic, granular collophane is 
present in thin sections. This unit weathers yellow-brown and forms a distinct resis
tant band on Mount Colin. It appears to correspond with units 25 through 29 of the 
top of the Mount Hawk Formation at Medicine Lake (McLaren, 1956, p. 48 and 
Fig. 5 ) . If this correlation is correct, this horizon would be a useful marker to indicate 
the top of the Mount Hawk Formation in the Colin and Queen Elizabeth Ranges. 
The phosphate and chert pebbles are suggestive of a hiatus, which is also indicated 
by faunal data from Medicine Lake, and by stratigraphie and faunal data from 
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Mount Haultain along strike to the northwest (McLaren and Mountjoy, 1962). No 
fossils were seen in the basal part of the lower member. 

A much thinner and considerably different Sassenach occurs in the thrust sheets 
northeast of Mount Colin, and is equivalent for the most part to the upper member 
of the Alexo Formation of McLaren (1956). The Sassenach consists of between 
60 and 150 feet of thin-bedded, recessive, yellowish to brownish weathering, silty 
limestones and dolomites, with calcareous siltstones and minor sandstones and occa
sional thin interbeds of purer limestone (Pis. VI A, VII A, VIII A, IX A ) . These 
rocks are commonly finely laminated and crossbedded and contain a few beds of 
intraformational carbonate conglomerates or breccias. Thicknesses vary throughout 
the area. Only 50 feet is present on Cinquefoil Mountain above Mount Hawk 
carbonates, and the Ronde is absent. Between 100 and 150 feet occurs in the Miette 
Range above the Ronde Member of the Southesk, though only about 50 feet occurs 
above Mount Hawk to the north and south. About 100 feet is present at the north 
end of the Nikanassin Range. The Sassenach appears to be absent in the Solomon 
Creek and Folding Mountain bore-holes so that the Palliser Formation occurs para-
conformably over Ronde Member. 

Separation of the Sassenach from the underlying Ronde and in some places 
from the uppermost Mount Hawk, may be difficult owing to the apparent similarity 
of the rocks. However, the Sassenach Formation shows more pronounced lamin
ation, slump structures, and crossbedding; the rocks also contain more quartz silt 
and sand and are lacking in corals and stromatoporoids. This boundary is not a 
distinct mappable horizon, and it has been arbitrarily selected using these criteria. 
In some sections the lower boundary may have been chosen incorrectly and accord
ingly with more detailed work its position may be slightly modified. In reconnaissance 
mapping and stratigraphy grouping these two units together may be necessary, in 
which case Alexo Formation would be a useful and valid unit. Such usage, however, 
would conceal a widespread and important depositional break. The stratigraphie 
relationships on the southeast side of Mount Haultain (Mountjoy, 1962; McLaren 
and Mountjoy, 1962) indicate that the Sassenach unconformably overlies Southesk 
and Mount Hawk strata. Though unconformable relationships were not observed 
in the Miette area during the present study, lateral tracing of beds and closer spacing 
of stratigraphie sections may more clearly demonstrate the unconformable nature 
of this boundary in this area. 

In contrast with observations in areas farther southeast (McLaren, 1956, p. 
21) , the upper contact with the Palliser Formation is distinct and generally abrupt 
as in areas to the northwest (Mountjoy, 1962a; McLaren and Mountjoy, 1962). 
This horizon has been used as a datum for the correlation of the plotted stratigraphie 
sections (Fig. 6) , since it is easily determined and is apparently consistent. 

No fossils were seen in the Sassenach Formation of the Miette area. In the 
Morro Peak section de Wit and McLaren (1950, pp. 26-27) reported brachiopod 
fragments, the coral Aulopora, and fish fragments. For fossil lists of the abundant 
brachiopod fauna which occurs in the thick development of Sassenach Formation 
see reports of McLaren and Mountjoy (1962) and McLaren (1956). 
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Precise correlation of the thin Sassenach Formation with the very much thicker 
Sassenach of the Colin and more westerly thrust sheets is not possible. The onlapping 
relationships of the Sassenach on Mount Haultain (McLaren and Mountjoy, 1962) 
and lithological similarities strongly suggest that strata of the thin Sassenach are 
homotaxial with strata of only the upper member of the thick Sassenach. Thus, the 
complete absence of the lower member of the Sassenach is indicated by the known 
stratigraphie relationships and consequently the lower boundary must mark a 
depositional break. 

Palliser Formation 

The Palliser Formation is widespread throughout the Miette area forming the 
crests of many of the mountain peaks and ranges. The type section occurs in the 
Front Ranges of the Rocky Mountains in the Bow Valley (no particular section 
was described or designated as the type; Beach, 1943, p. 15). In that region it con
sists of about 900 feet of massive, cliff-forming limestones and dolomites with a 
prominent dolomitic tracery and banding. De Wit and McLaren (1950) divided the 
Palliser Formation into a lower Morro Member and an upper Costigan Member. 

In the Miette area the formation consists of about 700 feet of dark grey, fine to 
cryptocrystalline, massive cliff-forming limestones with varying amounts of dolomitic 
mottling and fossil fragments. The dolomitic mottling or tracery is most abundant in 
the middle and lower parts of the formation. The upper 100 feet, which has been 
assigned to the Costigan Member, consists of slightly recessive and thinner bedded 
limestones which are in part argillaceous and generally fossiliferous. 

The thickest sections of Palliser carbonates occur in the eastern part of the 
area; about 870 feet is present on Roche à Perdrix and in the Solomon Creek well 
and 790 feet was penetrated in the Folding Mountain well. The thinnest measured 
section occurs just east of Overturn Mountain (section 7) and is 626 feet thick, with 
70 feet of Costigan Member present. On Cinquefoil Mountain there is 685 feet 
with about 60 feet of Costigan Member. 

Thin sections revealed that the limestones consist of aphanitic to fine-grained 
calcarenites with varying amounts of fossil fragments, grains and composite grains 
in cryptocrystalline calcite matrix. They are very similar to Palliser limestones from 
areas farther south described by Beales ( 1956). This pétrographie character together 
with widespread extent and uniformity is suggestive of depositional conditions some
what similar to the present Bahama Banks as has been proposed by Beales (1956). 

The Morro Member is sparingly fossiliferous. Species of Cyrtiopsis, Productella, 
and "Camarotoechia" were collected from near the base. The topmost beds of the 
Costigan Member are abundantly fossiliferous. Included in collections from this 
horizon are: "Camarotoechia" nordeggi Kindle, Schuchertella sp., Cyrtiopsis sp., 
Cyrtiopsis cf. С. kindlei Stainbrook, Strophoplettra notabilis (Kindle), and Plano-
productus cf. P. hillsboroensis (Kindle). 
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Depositional History 
Interpretation of the stratigraphie and petrologic data of the Miette reef complex 

leads to some important deductions concerning the depositional history and the 
underlying causes which initiated, maintained, and later stopped growth of the 
Miette reef. Growth and sedimentation of the reef complex reflect development in 
several distinct stages. The observed relationships can be explained by a period of 
transgression, a period of relative stability, and a terminating regression (Fig. 8) . 
These interpretations are subject to adjustment when further detailed studies are 
completed for parts of the Miette reef, particularly those parts exposed in the 
McConnell thrust sheet. 

Transgressive Phases 
Stage 1. main transgression and development of stromatoporoidal carbonate 

platform (Flume) 
Stage 2. growth of stromatoporoid biostromes (lower half of upper Cairn) 
Stage 3. growth of marginal bioherms (upper half of upper Cairn). 

Stable Phases 
Stage 4. development of lime sand bank (Peechee) 
Stage 5. growth of coral and Amphipora biostrome (Grotto) 
Stage 6. extensive development of lime sand bank (Arcs). 

Regressive Phase 
Stage 7. influx of quartz silts and spreading of carbonate bank (Ronde). 
These stages appear to have been controlled by several interdependent factors: 

eustatic, tectonic, sedimentologic, and écologie. The known relationships suggest 
that basin-wide changes in sea-level (controlled eustatically or by epeirogenic move
ments ) exerted the most influence on the development of the Miette reef complex. 
The transgressive phases dominantly reflect progressively increasing water depth in 
the Alberta basin, and the stable phases reflect filling of the basins surrounding the 
reef complexes. After a period of non-deposition, there followed a new transgression 
period with deposition of Sassenach elastics and development of the vast Palliser 
carbonate banks. 

Ascertaining the factors that controlled the development of reef complexes is 
difficult and problematic. Growth of the organic part of the reefs is interpreted to 
be largely controlled by water depth and ecological conditions. Amount of sediment 
supply does not appear to have been important except during transgressive and 
regressive phases. In the interpretation of a depositional change the choice between 
inferring fluctuations of sea-level or varying the rate of subsidence in different parts 
of the basin is essentially arbitrary. Time of subsidence relative to time of deposition 
of the sediments is also difficult to determine, as subsidence can occur before, during, 
and after the sedimentation (Weller, 1960, p. 283). Any combination of relation
ships may have occurred. It is important, however, to attempt to assess these possi
bilities in order to determine the best interpretation. 
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In the development of the Devonian reef complexes of the Alberta basin, 
several authors have considered that differential basin subsidence was the dominant 
control (Belyea, 1955; Andrichuk, 1958a and 1961; Klovan, 1964; McCrossan, 
1961; and others). Belyea (1958b, pp. 71, 72) also considered both oscillations of 
sea-level as well as differential subsidence to be important. There has obviously 
been differential subsidence of this Devonian basin as evidenced by the more posi
tive nature of the areas beneath most of the reef complexes, otherwise reefs would 
be much more numerous. However, it is necessary to explain the common stratig
raphy and stages of development of these reef complexes in widely separated parts 
of the basin. The coincidence of many lithologie changes in stratigraphie position 
(and probably in time), general form, and depositional history of the Miette, Ancient 
Wall, Southesk reefs, and the subsurface Duhamel, Redwater, and Leduc reefs is 
astonishing, for example, the widespread extent and similar stratigraphie position 
of the following: 

1. Platform rocks (Flume and Maligne Formations with subsurface equivalent 
upper Beaverhill Lake and Cooking Lake Formations). 

2. Basal stromatoporoid phase of reef complexes and initiation of main period of 
vertical reef growth (upper Cairn Formation and equivalent lower Leduc Forma
tion of subsurface). 

3. Upper lime sand or white dolomite phase of reef complexes (Southesk Forma
tion and subsurface equivalent upper Leduc Formation). 

4. Termination of reef growth. 

Interpretation of these features by means of uniform subsidence of the entire 
basin would be difficult as the underlying craton is "riddled by old fault weaknesses" 
(Goodman, 1956, p. 185; see also Douglas and Duffell, 1962). Many of the strati-
graphic relationships and similarities are more easily and simply explained by sea-
level fluctuations than by interpretation of differential subsidence in different areas, 
at different times, and of different amounts. In many reef areas it appears that 
eustatic changes in sea-level or epeirogenic movements of the craton combined with 
some differential subsidence have exerted the dominant control on reef development. 

Above any particular area in the basin a change in sea-level is affected by 
eustatic changes, epeirogenic subsidence, and by local differential subsidence. In the 
following paragraphs sea-level is used merely as a convenient reference. Often the 
dominant controlling factor(s) of sea-level change is not readily apparent, and unless 
definitely stated no particular control mechanism is implied. 

Stage 1. Platform development. The first or transgressive stage is represented 
by the Flume Member or Formation. During this interval a thin, basal argillaceous 
limestone was laid down, followed by cherty, stromatoporoidal limestones. The thin, 
widespread, and uniform nature of the light grey basal limestone marker unit of the 
Flume indicates that Devonian sedimentation was initiated on a relatively flat sur
face of erosion that bevelled Cambrian strata. Slight, local irregularities in this 
surface had been previously filled with silty carbonates (basal Devonian?) of 
unknown age. Fine calcarenites with an aphanitic calcite matrix, presumably calcite 
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mud, and beds with abundant broken fragments of Amphipora are associated with 
the globular stromatoporoids. These features suggest that the Flume sediments 
accumulated slowly in clear, warm, and shallow waters. The stromatoporoid lime
stones suggest organic masses or small reefs that grew near wave base. The 
associated calcarenites and Amphipora carbonates are indicative of shallower 
environments, probably close to or above wave base in protected lagoonal areas. The 
top of the Flume represents a widespread sedimentary change from cherty argilla
ceous carbonates to more massive biostromal carbonates in the depositional cycle 
and probably corresponds to the top of the Cooking Lake Formation of the Alberta 
subsurface. 

Stage 2. Stromatoporoid biostrome. The second stage is represented by the 
lower part of the upper member of the Cairn Formation and its lateral equivalent, 
the Maligne Formation, and perhaps by the lower part of the Perdrix Formation. 
Deposition of stromatoporoidal carbonates was restricted to the area between Sul
phur Creek and Marmot cirque within the Miette and McConnell thrust sheets. This 
probably resulted from a relative increase in depth of water, likely rapid, throughout 
the Alberta depositional basin. The thicker Flume Member in sections 4, 5, 6, 10, 
and 11 is considered to represent areas at the end of Flume deposition that stood 
higher relative to the surrounding carbonate platform. Subsequently, with increasing 
depth of water much of the stromatoporoidal platform was drowned and these 
higher areas acted as shoals or sites on and around which further organic growth 
occurred. Thus the formation of organic carbonates was restricted areally to these 
more favourable higher localities and continued differential subsidence helped local
ize biostromes above and around them (Fig. 8). These areas of thick Flume seem
ingly reflect relatively more positive parts of the pre-Devonian arch. As bedded 
stromatoporoids are common throughout the upper Cairn, the reef complex appears 
to have been more of a stromatoporoidal bank than a true reef. The carbonates of 
the upper member are essentially the same as those present in the Flume except that 
the stromatoporoids are larger and occur in thicker beds. Comparatively little carbon
ate debris was deposited in the adjacent Perdrix basin, suggesting little erosion of 
the stromatoporoidal bank. However, these rocks were probably deposited in highly 
agitated waters as suggested by the presence of massive beds with large fragmented, 
overturned stromatoporoids. Minor erosion by wave action within the bank or central 
lagoon is also indicated by interbeds of calcarenite and limestone with abundant 
fragmented Amphipora and other organic rubble. 

The time of deposition of surrounding argillaceous strata can only be inferred. 
The Maligne Formation becomes finer grained and thinner away from the Miette 
reef. Well-rounded, fairly well sorted fossil fragments and non-skeletal grains occur 
in a matrix of calcareous mud {see thin section descriptions in Appendix) and 
suggest deposition in mildly agitated waters of moderate depth. This fine detritus 
was probably derived from the margin of the Cairn bank during initial stages of 
formation of the upper Cairn member with which the Maligne interfingers (Fig. 6; 
section 10). The detritus may also have been in part derived from erosion of the 
upper Flume shoals. 
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Stage 3. Bioherm development. Towards the end of the Cairn depositional 
stage a period of greater water depth further restricted organic carbonates in the 
northern part of the reef and induced growth of marginal reefs or bioherms near 
the edge of the Cairn bank (Fig. 8). This suggestion is inferred from the stratigraphie 
position and distribution of the reef margin dolomites. The reef margin dolomites 
appear to represent a combination of organic framework and loose reef detritus {see 
previous discussion). Illing (1959) reasoned that many carbonates in the Alberta 
Devonian subsurface reefs have been dolomitized because they were porous and 
acted as channelways for migrating magnesium-rich connate waters. The Miette 
reef margin deposits were also likely very porous and thus were more easily dolomi
tized than adjacent Southesk and Cairn carbonates. Massive dolomites (bioherms) 
occur along the southern limit of the bank and appear to have partly enclosed a 
small lagoon or bank in which thick units of stromatoporoids accumulated. Parts of 
the Cairn bank may have been exposed or were covered by shallower waters, since 
bioherms appear to be absent in those parts of the reef margin exposed in the McCon
nell thrust sheet. Insufficient information is available at present, and this part of the 
reef requires more detailed study. 

Parts of the reef margin dolomite of section 10 may represent more than one 
phase of bioherm development as part of this unit could have formed during an 
emergent stage of the Cairn bank, but positive evidence of more than one phase is 
lacking. Emergence appears to have been slight and unimportant, as the only sedi
mentary evidence of erosion is the local occurrence of intraformational conglomer
ates and breccias which mainly occur in the reef margin dolomites. Their local 
distribution and association with the reef margin dolomites, however, strongly sug
gest that they resulted from normal strong wave action or sudden storms along the 
reef margin. 

The above stages correspond to a period in the Devonian of the subsurface 
Alberta Plains to the east in which bioherm growth was also predominant (Andri-
chuk and Belyea, various papers; Klovan, 1964). This widespread manifestation 
of bioherm growth suggests that an increasing depth of water prevailed throughout 
the Alberta sedimentary basin and may well have been eustatically controlled. This 
increase in water depth combined with the more positive aspect of parts of the 
basin, as for example the pre-Devonian arch and the Rimbey-Meadowbrook line
ament, made these areas more favourable for reef growth. 

The Perdrix shales were probably deposited during stages 2 and 3. Stratigraphie 
evidence from the reef margins indicates that the lower half of the Perdrix was 
deposited during the development of the Cairn biostromes (stage 2) , whereas the 
upper half was probably deposited at the time of Cairn bioherm formation (stage 3) . 
The upper part of the Perdrix may also have been in part deposited during the initial 
stages of bank development (stage 4) . The terrigenous muds of the Perdrix are 
black and pyritic, indicative of a reducing and relatively stagnant environment in the 
surrounding basin. The general absence of carbonate detritus in much of the Perdrix 
Formation surrounding the Miette reef and the sharp contact between the Perdrix 
or basal Mount Hawk shales and the dolomites of the reef margin in the Miette 
thrust sheet suggest a stage of rapid subsidence and reef building with little detritus 
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shed from the reefs. Considerable relief probably existed between the reef complex 
and basin except in the leeward part of the reef. The absence of carbonate interbeds 
in the Perdrix of the Miette thrust sheet may also reflect some control by ocean 
currents. Carbonate beds appear to extend from the southwest margin of the reef 
into Perdrix and basal Mount Hawk shales in the McConnell thrust sheet (section 
16; Fig. 3) . Their presence there can be explained by movement of carbonate debris 
by currents from the north and east. Such a current movement would transport fine 
carbonate reef detritus to the leeward south and west sides of the reef and prevent 
detritus from accumulating in the shales in the surrounding basin on the north, 
northeast, and east sides. Similar current directions have been interpreted for sub
surface reefs in the Alberta basin. Andrichuk (1961) interpreted currents from the 
northeast to explain stratigraphie relationships around the Duhamel reef, and Staplin 
( 1961 ) on the basis of plant spore distribution in the vicinity of the Leduc reefs near 
Edmonton suggested currents from the north and northwest. McCrossan (1961, 
p. 455) interpreted marine currents from the northwest for the Edmonton region 
to explain the pattern of carbonate content determined from resistivity mapping 
of the Ireton Formation. 

Stage 4. Lime sand bank development. The change from a rising sea-level in 
the Alberta Devonian basin to one of stability was apparently transitional; no 
obvious break occurs in the marginal dolomites. This change is reflected in the 
transitional Southesk-Cairn boundary. Organic growth continued until very shallow 
water occurred above much of the reef complex. This more highly agitated environ
ment resulted in the formation and deposition of lime sands over the area that was 
previously reef. Thus in the central part of the Miette reef an interbedding of dark 
coloured, stromatoporoid carbonates (upper Cairn) and light coloured, largely non-
skeletal, granular limestones (Peechee Member of Southesk) is present; the organic 
carbonate beds become thinner and less frequent upwards. These Southesk lagoonal 
and bank limestones consist of fine-grained fragments and grains of non-skeletal 
limestone and fossils in a matrix of lime mud. These fragments were probably 
derived in part from the marginal reefs; some may represent precipitated material. 
The alternating sequence of organic and lime sand carbonates (Pis. I, VI B) suggests 
cyclical fluctuations of sea-level during this period of transition. Shallow water condi
tions prevailed above the reef for a considerable time resulting in deposition of the 
thick lime bank of the Peechee Member. 

At or near the end of Peechee deposition, growth of the reef margin bioherms 
ceased. Reasons for this are not entirely clear. It could have been brought about by 
a sudden increase in depth of water thereby drowning the reefs, or by a general 
emergence. The presence of limestone beds with abundant corals immediately 
adjacent to the reef and at the same stratigraphie position as the Peechee Member 
may represent local coral biostrome developments during such an emergence. As 
these coral beds are thin and are interbedded with argillaceous Mount Hawk carbon
ates, they appear to have been deposited as thin local biostromes when suitable water 
depths and ecological conditions occurred during the late stages of basin filling by 
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Mount Hawk muds. The absence of lateral extensions of reef detritus and organic 
framework on the reef flanks provides strong evidence suggesting submergence 
rather than emergence. The termination of bioherm development seems to coincide 
with the boundary between the Peechee and Grotto Members of the Southesk 
Formation. 

During this stage considerable fine carbonate detritus was added to terrigenous 
muds and deposited as lime mud in the surrounding basin (lower Mount Hawk). 
The shales and argillaceous limestones immediately adjacent to the reef reflect this 
addition of carbonate mud by being more calcareous and lighter coloured. The 
unfossiliferous and argillaceous character of these strata suggests deposition in 
moderately deep waters. Bank sediments appear to have accumulated more slowly 
than the formation of the organic Cairn carbonates. With continued influx of terri
genous muds and the addition of carbonate mud the surrounding basin relief was 
gradually reduced, resulting in shallower depositional environments. 

Stage 5. Coral — Amphipora biostrome. A presumed gradual and slight lower
ing of sea-level throughout the basin again permitted organic growth above the 
previous Peechee bank with the development of corals, Amphipora, and stromato-
poroids of the Grotto Member. The widespread occurrence of the Grotto in moun
tain and subsurface reef complexes (Belyea and McLaren, various papers) suggests 
that these ecological conditions and depositional environment were prevalent in the 
reef areas throughout much of the Devonian depositional basin of Alberta. 

Stage 6. Extensive carbonate bank. A stable phase followed with very shallow 
water occurring above the reef complex. Lime sands, consisting predominantly of 
fine-grained, non-skeletal grains, of the Arcs Member were formed in the ensuing 
agitated waters, thus creating a carbonate bank above the underlying Grotto bio
strome. Further reduction of basin relief through influx of terrigenous and calcareous 
muds produced extensive areas of shallow agitated water. Thus the formation and 
accumulation of lime sands spread a considerable distance away from the main part 
of the reef, over and interfingering with the argillaceous carbonates of the Mount 
Hawk Formation (Figs. 4, 6, and 8). Deposition of lime sands on the carbonate 
bank was able to keep pace with different rates of subsidence, since bank sedimenta
tion appears to be essentially a self-regulating process (Beales, 1958). Coral colonies 
and small reefs developed on the flanks of this bank in shallow to moderately deep 
water, probably below wave base. In the western Front Ranges (e.g., Beaver Lake 
to Mount Haultain, McLaren, 1956; Mountjoy, 1962) the much thinner Mount 
Hawk succession probably reflects deposition of much less carbonate mud and per
haps also intervals of non-deposition as suggested by the absence of certain faunas 
(McLaren, 1956, p. 22; 1959, p. 749; 1962, p. 30). 

The occurrence of Arcs Member in the Nikanassin Range suggests control by 
currents or by shallow water and hence more rapid filling of the Mount Hawk basin 
or less subsidence. Of these possibilities current control appears more likely and 
therefore the distribution of the Arcs Member suggests that the southeast side of the 
Arcs bank was the leeward side and that the prevailing currents were directed from 
the north and northwest. A southeast direction of currents has been interpreted for 
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equivalent Ireton rocks of the Edmonton region on the basis of decrease in carbon
ate content eastward from the Rimbey-Meadowlake reef chain and the greater con
centration of carbonate (carbonate tongues) elongated in a northwest-southeast 
direction (McCrossan, 1961, p. 455). 

The manner in which basin filling took place is not clear as the Mount Hawk 
was not studied in sufficient detail. The interpretation that the basin was filled from 
the reef complex outward is supported by: increasing carbonate content towards the 
reef of the surrounding shales, the deltaic character of a part of the Arcs Member 
(PI. VII B) , and the southeastward slope in reconstruction (Fig. 5) of a thin lime
stone bed at the base of the Mount Hawk Formation southeast of the southern reef 
margin. Ocean currents likely exerted considerable influence on the distribution of 
these sediments. Depositional filling mainly by terrigenous muds of the Devonian 
basin in the Edmonton area appears to have taken place from east to west with 
different faciès being deposited at the same time (Oliver and Cowper, 1963, p. 196), 
if the thin limestone markers in the Ireton Formation approximate time lines as 
interpreted by McCrossan (1961, p. 445) and Oliver and Cowper (1963). Much 
of the fine carbonate in these shales appears to have been derived from the Rimbey-
Meadowlake reef chain and Redwater reef to the west and deposited by easterly 
flowing ocean currents (McCrossan, 1961, p. 455). 

Stage 7. Regression. Introduction of quartz elastics occurred during the con
cluding stage of Fairholme sedimentation with deposition of silty lime sands and 
argillaceous carbonates of the Ronde Member and adjacent Mount Hawk strata. 
The Ronde Member extends a considerable distance beyond the limits of the under
lying members of the Southesk Formation (Figs. 3, 4, and 6) . The presence of 
intraformational conglomerates, silts, and sandstones in Ronde strata suggests 
erosion and periods of non-deposition alternating with periods of slow deposition in 
very shallow water, essentially a period of regression. 

In summary, the organic part of the Miette reef complex (greater part of Cairn) 
formed during the Upper Devonian transgression, which occurred in several phases, 
whereas the upper largely inorganic part (Southesk) developed during a relatively 
stable period when much of the surrounding basin was being filled with mud. Thus 
the Miette reef complex is essentially a transgressive reef in the sense of Link ( 1949 ) . 
Other than small local coral biostromes and lime sand shoals, no important regres
sive reef phase was associated with the Miette reef complex. 

Locus of Deposition 

The cause of the localization of the Miette reef is not completely clear. As well 
as the eustatic changes in sea-level noted above, écologie and tectonic factors have 
had some influence in the development of the Miette reef. The initial surface of 
deposition appears to have been relatively fiat. Presumed shoals and small reefs in 
the upper part of the Flume occur beneath the main Miette reef development in the 
upper Cairn and influenced later reef development. Differential rates of subsidence 
also have been important, otherwise stromatoporoid reefs would be much more 
common in the Alberta Upper Devonian basin. According to Klovan (1964, p. 80) 
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the Redwater reef developed because of a favourable subsidence rate in an area 
favourable for organic growth. Goodman (1951) and Belyea (1955a, 1958) and 
more recently Andrichuk (1961) have suggested that linear arrangement of some 
of the Devonian reef chains and belts, and locally other reefs, are controlled by 
lineaments in the Precambrian basement across which different rates of subsidence 
took place. In the Miette area there is little evidence for tectonic control of reef 
development, other than that of general association with the sub-Devonian positive 
region that parallels the eastern Front Ranges and Foothills. More than 2,500 feet 
of Cambro-Ordovician sediments were eroded from this region between the Ordovi-
cian and Upper Devonian (Mountjoy, 1961, 1962). This arch probably persisted 
as a relatively positive area in the Alberta basin during Devonian times with favour
able conditions for organic growth occurring above it during periods when sea-level 
was higher. Though it is possible to explain the localization of the Miette reef by 
shoals in the upper Flume, the shoals may also have been partly controlled by 
adjustments along fractures perpendicular to the arch (for which there is no field 
evidence) or by local doming of the arch. 

Thus growth of the Miette reef was largely controlled by increasing water 
depths throughout the basin, by shoals or small reefs in the upper part of the Flume, 
and by continued differential subsidence above the pre-Devonian positive area along 
the Foothills and eastern Ranges. This pre-Devonian arch appears to have exerted 
a similar control on the Southesk and Fairholme reef complexes farther south, as 
they also occur above it. The stratigraphie relationships of the southeast edge of the 
Ancient Wall reef to the northwest, in contrast, strongly suggest tectonic adjustments 
beneath that reef (Mountjoy, 1962). 

Many of the stratigraphie characteristics of the Miette reef complex also occur 
in the larger Ancient Wall, Southesk, and Fairholme carbonate complexes and their 
depositional histories appear to be broadly similar. The depositional history of the 
Miette reef is also similar in many respects to the Devonian sedimentation of the 
Alberta subsurface. These detailed observations may serve as an example to aid in 
interpretation of the stratigraphy of Devonian reefs in adjacent parts of the Alberta 
basin. 

Criteria for Locating Reefs 

Several gradual but distinct stratigraphie changes take place on approaching 
the margins of the Miette reef complex. Some of these changes may assist in locating 
similar reefs in the immediate adjacent subsurface region to the northeast. In 
increasing order of importance these are: 

1. The platform (Flume) and associated Maligne thicken towards the reef com
plex and contain more organic constituents near the reef. 

The Flume Formation gradually thickens, in the order of 30 to 50 feet, and 
contains more stromatoporoids near the margin of the reef complex. Sections in the 
Nikanassin Range, which are an unknown distance from the reef complex, are 30 to 
40 feet thicker than those 3 or 4 miles from the reef margin. Thickening of the 
Maligne Formation follows a similar pattern, but doubles its thickness in the immedi
ate vicinity of the reef. These strata also become much more fossiliferous (mostly 
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brachiopods) near the reef. The Maligne thins to one fifth its thickness on Roche 
Miette, 5 miles to the northwest. When lumped together the thickening of the total 
Flume and Maligne is more apparent. However, appreciable thickening in these 
platform units only takes place within 1 mile or 2 miles of the reef. 

2. Shales surrounding the reef complex contain greater amounts of carbonate. 

The shales of both the Perdrix and Mount Hawk Formations contain more 
abundant thin carbonate beds and are more fossiliferous in the 2- to 4-mile zone 
immediately surrounding the reef complex. The number of carbonate interbeds 
gradually increases towards the reef. McCrossan (1961) has demonstrated semi-
quantitatively that carbonate content (based on resistivity mapping) of the sub
surface Mount Hawk equivalent progressively increases towards the reefs over 
distances of 15 to 40 miles. 

3. The upper part of the Southesk lime sand bank extends over the Mount Hawk 
shales. 

The Arcs Member is the rock-unit of the reef complex that extends the 
greatest distance from the main part of the reef, and therefore may have the most 
potential as an indicator of reef proximity. In the Miette reef complex this unit 
extends from 3 to 5 miles beyond the main reef margin. 

Similar stratigraphie variations over comparable distances occur around the 
Ancient Wall reef complex (Mountjoy, 1962) and around parts of the Southesk and 
Fairholme reef complexes (McLaren, 1956). Therefore, these criteria appear to 
have reasonable application in the search for other reefs. Reef growth in the Flume 
platform occurs close to or beneath sites of most persistent growth during later 
sedimentation, similar to Devonian reefs of the central Alberta basin (Andrichuk, 
1958, p. 86). 

A good example of the usefulness of this approach in the search for reefs is 
evident from a study of Devonian rocks at the north end of the Nikanassin Range. 
There the combined Flume-Maligne interval is 80 to 100 feet thicker compared to 
the succession in the Miette Range 3 to 4 miles from the reef margins. These strata 
are also very fossiliferous. The Arcs Member is present and grades southeastward 
into Mount Hawk argillaceous limestones. Consequently this stratigraphy suggests 
proximity to a reef complex, in this instance it is, of course, the Miette reef. 
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Stratigraphie Sections 

The measured sections were described in the field and were little modified 
through later examination of hand specimens. Covered intervals were measured by 
tape between the two closest outcrops and the thickness calculated. Weathering 
character, which has been emphasized, with the lithology should permit others to 
check various parts of the sections and to readily connect their field descriptions 
with those presented here. The sections were sampled by taking a rock specimen 
that was representative of each unit. Several samples were obtained from some of 
the thicker units. Thin section descriptions are given at appropriate places in the 
sections. 

Limestones and dolomites were distinguished in the field by degree of efferve
scence in dilute hydrochloric acid. Deep weathering and subconchoidal breaking 
character tends to camouflage the true nature of the aphanitic limestones. Upon 
examination in the laboratory many of these limestones, especially those from the 
Southesk Formation, were found to consist of non-skeletal carbonate silt and sand-
sized grains. The splitting or weathering character of the units, noted in these sec
tions as weathering in beds of a certain thickness, was generally found to correspond 
with the primary bedding except in the finely laminated rocks. 

The globular-shaped organic structures which are concentrically laminated 
and have connecting pillars between laminae have been referred to as stromato-
poroids. Some algae have similar forms and structures and consequently some of 
these organic structures may in actual fact be algae. 

Percentages of grains, fossil fragments, cement and matrix were estimated 
visually using comparison charts (Amer. Geol. Inst., data chart 6) . No distinction 
has been made between pellets and non-skeletal grains. Some of the non-skeletal 
grains might be rounded fossil fragments, however, most fossil fragments appear 
to retain an angular or subrounded outline. Composite grain (intraclasts of Folk, 
1959; comparable to 'grapestone' aggregates of Illing, 1954) is designated for 
distinct fragments or lumps (PL X) that consist of two or more non-skeletal grains 
cemented together. Sparry calcite refers to clear or translucent calcite generally 
cleavable and having an interlocking mosaic texture. Aphanitic calcite matrix refers 
to dark calcite mud in which grains are not readily distinguished under the micro
scope. Dolomite was generally recognized in thin section by the characteristic 
rhombic shape of the grains in conjunction with acid tests on rock specimens. 

Thicknesses of the various rock-units in each of the stratigraphie sections 
described in the Appendix are summarized in the following table: 
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1. Roche Miet te . . . 108 

2. Mount O'Hagan 129 
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SECTION 1 Roche Miette (53°1C/, 117°55') 

Section measured on the northeast and north spur of Roche Miette; elevation 
about 6,000 to 7,000 feet. It is best approached from the gravel pit along highway 
16 northwest of Roche Miette, then following the ridge of orange weathering 
Cambrian strata (see Mountjoy, 1960a)—a 2- to 3-hour climb. Exposures are 
excellent (PI. VIII A ) . 

This is the type section of the Ronde Member which includes all but the 
uppermost 35 feet of the lower member of the Alexo Formation of McLaren 
(1956), originally published by de Wit and McLaren (1950, pp. 21-22). In general 
the section described below can be matched with that of de Wit and McLaren, except 
for some modifications and reduction of thickness of some units. The Sassenach 
Formation corresponds to the upper member of McLaren's (1956) Alexo with 
the addition of the uppermost 35 feet of the lower member. (See discussion in 
McLaren and Mountjoy, 1962.) The section was measured by Mountjoy in 1958. 

Unit Lithology 

PALLISER FORMATION 

70 Limestone, medium grey, medium-grained, weathers light grey 
in beds 1 foot to 4 feet, more resistant than underlying units. 

Thin section—poorly sorted, loosely packed composite 
grains and some skeletal debris in a matrix consisting of 
cryptocrystalline mud and sparry calcite. 

SASSENACH FORMATION (152 feet) 

69 Siltstone, slightly calcareous, light to medium grey, weathers light 
grey in 1-foot beds 4 1,296 

68 Siltstone, slightly calcareous, light brown, weathers light yellow-
brown in beds Vz foot to 2 feet 9 1,292 

67 Limestone, medium grey, very fine grained, weathers light grey, 
resistant, one bed. Trace of fine laminations, brown weather
ing and thin bedding near middle. 

Thin section—well-rounded and sorted, 1 mm composite 
aphanitic grains and some skeletal debris cemented by crypto
crystalline mud, largely recrystallized 15 1,283 

66 Siltstone, calcareous, light brownish grey, finely laminated in part, 
weathers light to yellow-grey recessive, beds 1 inch to 1 foot 11 1,268 

65 Limestone, light to medium grey, very fine grained, weathers light 
grey, resistant in one bed. 

Thin section—composite grains in sparry calcite cement . 2 1,257 
64 Siltstone, dolomitic, light to medium grey, finely laminated, 

weathers recessive, thin-bedded 1 i 255 
63 Limestone, light grey, fine- to medium-grained, weathers light 

grey in one bed. 
Thin section—loosely packed, poorly sorted, well-

rounded composite aphanitic grains cemented by sparry cal
cite; numerous calcite-filled fractures 2 1 254 

62 Dolomite, silty, light grey, weathers light grey to yellow-grey in 
beds 1 inch to 8 inches 3 1,252 

61 Limestone, medium to dark grey, very fine grained, weathers light 
grey in one bed. 

Thin section—composite aphanitic grains cemented by 
sparry calcite \ j 249 

50 

Unit 

Thickness (feet) 

60 Siltstone, light grey, finely laminated, weathers yellow-grey to grey 
in beds 1 foot to 2 feet; gradational to adjacent strata, con
tains small lenses, fragments of dark grey limestone 7 1,248 

59 Limestone, slightly dolomitic, dark grey, very fine grained, 
weathers light grey in 1- to 2-foot beds, resistant 5 1,241 

58 Limestone, silty, grey, microcrystalline, weathers light grey-yellow 
in 1-foot beds, recessive 4 1,236 

57 Limestone, medium grey, very fine grained, weathers light grey, 
one bed. 

Thin section—tightly packed, well-sorted and rounded 
aphanitic composite grains cemented by microcrystalline to 
sparry calcite cement 2 1,232 

56 Siltstone and fine-grained sandstone, slightly calcareous, light 
brown, finely laminated, ripple-marks, some crossbedding, 
weathers light grey-brown in VA- to 6-inch beds 10 1,230 

55 Intraformational dolomite breccia, consisting of white, micro-
crystalline dolomite fragments cemented by dark grey micro-
crystalline dolomite; weathers light grey 0.2 to 0.7 1,220 

54 Dolomite, silty, light grey, microcrystalline, in part finely lami
nated, weathers light grey to yellow-grey in beds 1 inch to 
1 foot 22 1,219.5 

53 Partly covered, appears to be limestone as below, in part breccia, 
grey-yellow weathering 5 1,197.5 

52 Limestone, medium grey, very fine grained, finely laminated, 
weathers light grey, in beds 1 inch to 1 foot 6 1,192.5 

51 Limestone, argillaceous, yellow-brown, microcrystalline, thin-
bedded, recessive 1 1,186.5 

50 Limestone, light brownish grey, fine- to coarse-grained, weathers 
light grey, in one bed 2 1,185.5 

49 Limestone, in part a porous breccia, reddish brown, fine-crystal
line, in part silty, thin-bedded 6 1,183.5 

48 Siltstone, calcareous, light grey, finely laminated, weathers light 
grey to yellow-grey in beds Vt inch to 4 inches, recessive, a 
few limestone breccia beds 14.5 1,177.5 

47 Limestone breccia, light brownish grey, fine-crystalline, porous, 
trace of fine laminations, weathers yellow-grey to grey, thin-
bedded 3 1,163 

46 Dolomite, slightly silty, microcrystalline, in part fine-grained, light 
to medium grey, in part finely laminated; weathers yellow-
grey to light grey in beds 3 to 18 inches, recessive 16 1,160 

SOUTHESK FORMATION (2241/2 feet) 

Ronde Member (113 feet) 

45 Limestone, dark grey, fine-grained, crinoid fragments, weathers 
light grey in beds 1 foot to 2 feet, resistant. 

Thin section—tightly packed (compressed), well-sorted 
aphanitic composite grains and crinoid ossicles with optically 
continuous overgrowths, cemented by microcrystalline and 
sparry calcite; calcite-filled fractures 23 1,144 

44 Dolomite, silty?, light grey, microcrystalline, trace of laminations, 
weathers yellow to light grey, indistinct beds, recessive 10 1,121 

43 Limestone, dolomitic, light brownish grey, microcrystalline, finely 
laminated, weathers light grey in beds up to 5 feet with Vz- to 
6-inch partings 15 1,111 

96799—5 

51 

Thickness (feet) 

Unit 
1 otal 

from base 

Unit 
lotat 

from base 



Unit Lithology 

Thickness (feet) 

42 Limestone, microcrystalline in part fine- to medium-grained, dark 
to medium grey, numerous Thamnopora, weathers light grey 
in beds 1 foot to 3 feet, resistant 8 1,096 

41 Dolomite, slightly calcareous, light grey, microcrystalline, finely 
laminated, weathers light grey to yellow-grey, in beds !4 inch 
to 4 inches 7 1,088 

40 Dolomite, calcareous, medium to light grey, microcrystalline, 
weathers light grey, in beds 1 foot to 2 feet 6.5 1,081 

39 Siltstone, light grey, finely laminated, weathers light grey to 
yellow-grey, in beds 14 inch to 2 inches 9 1,074.5 

38 Limestone, dolomitic, in part argillaceous, medium grey, micro-
crystalline, weathers medium grey, thin-bedded 7.5 1,065.5 

37 Limestone, slightly argillaceous, light grey, microcrystalline, finely 
laminated, small slump structures, laminations highly con
torted, weathers light grey and yellow-grey, in 4-inch to 1-foot 

b e d s 8 1,058 
36 Partly covered. A few outcrops of limestone, argillaceous, medium 

grey, microcrystalline, laminated, traces of Syringopora and 
corals, weathers medium to light grey, very recessive beds 1 
foot to 3 feet 19 \ Q50 

Arcs Member (79.5 feet) 

35 Limestone, light grey, crypto- to microcrystalline, weathers very 
light grey, in 1- to 4-foot beds, resistant, part of underlying 
unit 16 1,031 

34 Limestone, very fine grained, dark grey, some stromatoporoids?, 
grades into dolomite, calcareous, fine-crystalline in basal 15 
feet, weathers light to medium grey, massive beds greater than 
1 foot 38 1,015 

33 Limestone, light to medium grey, crypto- to fine-crystalline, few 
lenses of dark grey dolomite, Thamnopora:, weathers light 
grey, in one bed ц 977 

32 Limestone, dolomitic, dark grey, cryptocrystalline, trace of dolo
mitic mottling, corals, weathers light grey, indistinct beds Vz 
foot to 2 feet 14 966 

G rot I о Member (32 feet) 
31 Limestone, dolomitic and dolomite calcareous, medium grey, 

microcrystalline, prominent irregular patches and blebs Vz 
inch to 2 inches average 1 inch of limestone, white and dark 
grey weathering in dolomite matrix which weathers medium 
brownish grey, beds 1 foot to 4 feet; relicts of corals and 
brachiopods, numerous thin lenses of Amphipora and corals 
GSC loc. 32359: Alveolites, Syringopora 13 952 

30 Dolomite, medium grey, microcrystalline, overlaps underlying unit 
and disappears to northwest, weathers medium brown-grey, 
recessive, in beds Vz to 1 foot 3 939 

29 Dolomite, calcareous, light grey, microcrystalline, in part breccia?, 
numerous Amphipora, some stromatoporoids, thickens south
east and forms small biostrome; weathers very light grey, re
sistant, essentially one bed, upper contact very irregular 16 936 

MOUNT HAWK FORMATION (401 feet) 

28 Limestone, argillaceous, medium grey, microcrystalline, a few 
fossil fragments, weathers light grey, in 1- to 2-foot beds, 
upper 2 feet slightly covered 13 920 

52 

Unit Lithology 

Thickness (feet) 

53 
96799—5 J 

27 Limestone, medium grey, microcrystalline, trace of corals and 
brachiopods, a few argillaceous interbeds, weathers light 
yellow-grey, in beds 5 inches to 3 feet, recessive 16 907 

26 Limestone, argillaceous, microcrystalline, abundant corals, 
weathers light yellow-grey to dark grey, in beds 1 inch to 3 
inches, recessive GSC loc. 36863: Thamnophyllum cf. T. 
tructense (McLaren) 7 891 

25 Limestone, argillaceous, medium grey, microcrystalline, abundant 
brachiopods, weathers thin-bedded, platy, upper 9 feet partly 
covered. GSC loc. 36866: Schizophoria sp., Gypidttla sp., 
Calvinaria albertensis (Warren), Pugnoides solon Thomas and 
Stainbrook, Atrypa sp. Q, Griinewaldtia sp. A, Thomasaria 
rockymontana (Warren) 36 884 

Covered 14 848 
24 Limestone, medium grey, micro- to cryptocrystalline, with inter

beds of recessive, yellow-grey, argillaceous limestone; unit 
weathers yellow-grey, in 3-inch to 2-foot beds. GSC loc. 
36945: Calvinaria albertensis (Warren), Atrypa sp. Q, Griine
waldtia sp. A, Thomasaria rockymontana (Warren) 24 834 

23 Limestone, medium grey, micro- to cryptocrystalline, small iron 
concretions, weathers yellow-grey to yellow-brown, in beds Vz 
foot to 2 feet with 1- to 6-foot interbeds of argillaceous lime
stone and calcareous shale, dark grey, weathers recessive, 
brown. GSC loc. 36943 from upper 25 feet: Schizophoria sp., 
Calvinaria albertensis (Warren), Pugnoides solon Thomas 
and Stainbrook, Griinewaldtia sp. A, Thomasaria rocky
montana (Warren), Warrenella nevadensis (Walcott). Talus 
collection included the above and Gypidttla sp. and Atrypa 
sp. Q 85 810 

22 Limestone, medium grey, micro- to cryptocrystalline, in resistant 
4-inch to 2-foot beds with interbeds of recessive, argillaceous 
limestone, unit weathers yellow-grey to brown. GSC loc. 
36944 from talus: Schizophoria sp., Productella sp., Calvi
naria albertensis (Warren), Pugnoides calvini Fenton and 
Fenton, Griinewaldtia sp., gastropod indet 30 725 

21 Limestone, argillaceous, medium grey, cryptocrystalline, beds Vz 
inch to 2 inches thick, some very argillaceous interbeds; 
weathers yellow-grey, thin partings, unit generally resistant 
but argillaceous interbeds recessive 73 695 

20 Limestone, argillaceous, cryptocrystalline, grey to yellow-grey, 
calcareous bands !4 to 1 inch thick, some rusty zones inter-
bedded with shale, dark grey weathering, abundant calcite 
stringers, beds 1 inch to 4 inches thick; weathers light grey-
yellow, upper 20 feet of unit covered 59 622 

19 Shale, calcareous, black; weathers grey-yellow, platy, in part fissile; 
interbeds of limestone, argillaceous?, medium buff-grey, 
cryptocrystalline, in part lensitic, beds 1 inch to 5 inches 
thick; weathers medium to dark grey 44 563 

PERDRIX FORMATION ( 3 6 1 feet) 

18 Shale, calcareous, black, numerous resistant limestone bands at 
top of unit, brachiopods at 36 feet below top, beds 1 inch to 3 
inches thick; weathers light yellow-grey to dark grey 62 519 

17 Shale, calcareous, black; weathers dark grey to grey-yellow, rare 
interbeds of limestone, argillaceous? beds 1 inch to 2 inches 
thick; weathers grey-yellow, unit partly covered 44 457 

16 Shale or mudstone, calcareous, black; weathers dark grey to 
greyish yellow, thin-bedded, upper half of unit covered 80 413 

Unit 
Total 

from base Unit 
Total 

from base 



Unit 

Thickness (feet) 

15 Shale, calcareous, black, several zones of mudstone; weathers buff 
to dark grey, fissile, some platy beds 30 333 

14 Limestone, argillaceous, thin-bedded, interbedded with calcareous 
shales 145 303 

MALIGNE FORMATION ( 5 0 feet) 

13 Limestone, grey, micro- to cryptocrystalline, thin-bedded, recessive, 
mostly covered. 

Thin section—intraclastic fine calcarenite, some calci-
spheres 17 158 

12 Limestone, partly dolomitic, argillaceous, dark grey, almost 
cryptocrystalline, rare brachiopods, beds 1 inch to 1 foot 
thick; weathers light grey, upper beds resistant. 

Thin section—base: merged very fine calcarenite; top: 
dolomitic calcarenite, shell debris 33 141 

FLUME FORMATION (108 feet) 

Chert Unit (62 feet) 
11 Limestone, dolomitic, grey, microcrystalline, similar to unit 10 but 

stromatoporoids less abundant, numerous Amphipora in some 
beds, beds Vz foot to 2 feet thick; weathers light grey to grey, 
recessive. 

Thin section—dolomitic calcarenite 26 108 
10 Limestone, dolomitic, grey, microcrystalline, abundant stromato

poroids, occasional chert nodules up to 2 inches in diameter in 
upper 3 feet of unit, beds IVi to 4 feet thick; weathers light 
grey to grey, resistant 10 82 

9 Covered 9 72 
8 Dolomite, light brownish grey, fine- to medium-crystalline, beds 

Va to 1 foot thick; weathers light grey to buff-grey, recessive 2 63 
7 Limestone, light grey, micro- to cryptocrystalline, bedding obscure; 

weathers very light grey, exposure mostly loose blocks. 
Thin section—merged, fine calcarenite, abundant calci-

spheres 15 61 

Basal Limestone Unit (46 feet) 

6 Limestone, light grey, cryptocrystalline, some coarsely crystalline 
dolomitic limestone zones present, beds 1 foot to 3 feet thick, 
thin partings, partly covered. 

Thin section—intraclastic fine calcarenite, much micro-
spar, some merging of boundaries 23 46 

5 Dolomite, light brownish grey, microcrystalline, beds Уз to 1 foot 
thick; weathers buff-grey, slightly resistant; interbedded with 
dolomite, light brownish grey, fine-crystalline, abundant 
Amphipora: partly covered 9 23 

4 Dolomite, light grey, 1-foot beds; weathers grey-yellow 2 14 
3 Dolomite, light brownish grey, microcrystalline, trace of lamina

tions; weathers greyish yellow, mostly covered. Similar to 
underlying unit 1 12 

2 Dolomite, slightly silty, light brownish grey, microcrystalline, beds 
Уз foot to IV2 feet thick; weathers yellowish grey, partly 
covered 7 11 

1 Dolomite, light grey, very fine crystalline, beds 2 inches to 1 foot 
thick; weathers greyish yellow, recessive, partly covered 4 4 

ARCTOMYS FORMATION (Cambrian) 

Dolomite, light brownish grey, microcrystalline, laminated; 
weathers buff, less than 1-inch partings, slightly resistant 5 

S E C T I O N 2 Mount O'Hagan (53°07', 1170491/2

/) 

Measured on northwest spur about Vi mile northwest of summit of Mount 

O'Hagan between about 7,400 and 7,600 feet elevation, near the northwest termina

tion of the McConnell thrust. 

The section may be reached by following the west tributary of Sulphur Creek 

to the west side of Mount O'Hagan, and then following the recessive Perdrix interval 

to the northwest spur. It takes about 4 hours hard traversing to reach the section. 

Measured in 1962 by E. W. Mountjoy. 

Unit Lithology 

Thickness (feet) 

54 55 

MOUNT HAWK FORMATION (base) 

33 Limestone, argillaceous, dark grey, microcrystalline, weathers 
light brownish grey, in V2- to 2-inch nodular beds, moderately 
resistant 7 736 

32 Mudstone, calcareous, dark brownish grey, with 2- to 4-inch inter-
beds of argillaceous limestone spaced 1 foot to 4 feet apart; 
unit weathers recessive, medium to dark grey 14 729 

P E R D R I X F O R M A T I O N ( 2 9 5 f e e t ) 

31 Interbedded limestone, argillaceous?, medium grey, microcrystal
line, traces of brachiopods, and shale calcareous, dark green
ish brown, in 1-foot recessive beds, unit weathers greyish 
brown, recessive 17 715 

30 Shale, calcareous, dark grey, with 1-foot interbeds of argillaceous 
limestone, thin-bedded; unit weathers recessive, grey 40 698 

29 Shale, calcareous, dark grey to black, very thin-bedded to fissile; 
weathers dark grey, recessive, about 10% cover, basal 70 feet 
very fissile and recessive 170 658 

GSC loc. 36946 collected from within this interval about % 
mile along strike to southeast: Gypidida sp., Calvinaria alber-
tensis (Warren), gastropods indet., Manticoceras cf. sinuo-
sum (Hal l ) , nautiloid fragment indet., acanthodian fish spine 

28 Covered by limestone talus from underlying unit, appears to be 
black, fissile shale 2 ? 4 8 8 

27 Limestone, dark grey, microcrystalline, traces of brachiopods, a 
few crinoids and small corals; with 1- to 3-inch partings and 
interbeds of shale, calcareous black, weathers light brownish 
grey, in 1- to 2-foot beds. Resistant 2-foot bed 4 feet above 
base with dark grey subangular breccia fragments up to 1 inch 
long, unit slight contorted and possibly thickened 16 461 

26 Mudstone, slightly calcareous, dark grey to black with Tentacu-
lites; with four to five one-foot interbeds of finely laminated 
limestone; weathers dark grey, recessive in 1- to 5-foot beds. 
Forms an abrupt and sharp, planar contact with underlying 
dolomite 2 5 4 4 5 

CAIRN FORMATION (420 feet) 

Upper Member (291 feet) 

25 Dolomite, light brownish grey, fine-crystalline, trace of fine po

rosity, occasional dolomite filled 1-inch vugs, weathers light 

grey forming a marker unit, very resistant, essentially one bed 7 420 

Unit 
Total 

from base 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

24 Dolomite, light grey, medium- to coarse-crystalline, with abundant 
small circular blebs of white dolomite that weather reces
sive giving vuggy appearance, weathers medium grey and 
forms part of overlying unit 16 413 

23 Dolomite, light grey, fine-crystalline, trace of porosity, a few vugs 
filled with white dolomite, a few laminar structures suggestive 
of stromatoporoids; weathers light grey and forms base of 
massive unit 7 397 

22 Dolomite, light brownish grey, fine- to medium-crystalline with 
prominent laminated intervals with abundant Amphipora, oc
casional suggestions of stromatoporoids; unit weathers light to 
dark brownish grey, moderately resistant 19 390 

21 Dolomite, medium grey-brown, fine- to medium-crystalline, abun
dant white dolomite specks, appears to be dolomitized cal-
carenite 5 371 

20 Covered 9 356 

19 Dolomite, medium greyish brown, fine-crystalline, abundant small 
white specks suggestive of Amphipora, abundant vugs up to 4 
inches across filled with white dolomite (which have outline 
and general shape of stromatoporoids) become rare between 
25 and 40 feet above base, occasional thin interbed crammed 
with Amphipora, 27 feet above base Vi- to 1-inch layer of 
brown weathering chert, between 25 and 10 feet above base 
very large stromatoporoids up to 12 inches across; unit 
weathers medium greyish brown, very resistant in beds 
greater than 5 feet 74 357 

Traced base of above unit to ridge crest 
18 Dolomite, light greyish brown, fine- to medium-crystalline, a few 

poorly preserved spherical stromatoporoids, white dolomite 
specks throughout suggestive of Amphipora, weathers light to 
medium greyish brown, in beds greater than 3 feet, slightly 
covered 61 283 

17 Dolomite, medium brownish grey, fine-crystalline, abundant fossil 
fragments (large crinoids, brachiopods, gastropods), a few 
stromatoporoids; weathers medium brownish grey, in 1-foot 
beds, slightly recessive 22 222 

16 Dolomite, light brownish grey, medium-crystalline, a few stroma
toporoids?, weathers light brownish grey, in one massive bed 5 200 

15 Dolomite, dark grey, medium-crystalline, finely laminated 1-foot 
bed of stromatoporoids 8 feet above base; weathers light grey-
brown, in 1- to 5-foot beds 17 195 

14 Dolomite, dark grey, medium-crystalline, abundant spherical stro
matoporoids up to 1 inch; weathers light grey-brown, resistant 
in one bed 7 jyo 

13 Dolomite, medium grey, fine- to medium-crystalline, finely lami
nated and crossbedded, weathers brownish grey, in 1- to 2-
foot beds, slightly recessive 9 \~]\ 

12 Dolomite, with abundant stromatoporoids similar to unit 14 11 162 
11 Covered g j 5 j 

10 Dolomite, finely laminated and crossbedded, similar to unit 13 14 143 
Correlated beds across McConnell thrust fault, possible dupli
cation of strata. 

56 

Unit Lithology 

Thickness (feet) 

Flume Member (129 feet) 

Chert Unit (95 feet) 
9 Dolomite, grey, fine-crystalline, finely laminated and crossbedded, 

abundant dark grey chert in basal 3 feet 7 129 
8 Dolomite, dark brownish grey, fine-crystalline, abundant lenses 

and layers 0.5 inch to 2 inches thick of light to medium grey 
chert, weathers resistant in Vi- to 2-foot beds 14 122 

7 Dolomite with abundant stromatoporoids 10 108 
6 Dolomite, fine-crystalline, abundant chert nodules and lenses, a 

few layers of silicified stromatoporoids, occasional Amphipora 
interbeds, some intervals finely laminated and crossbedded 
dolarenite; weathers moderately resistant in 2- to 12-inch beds 35 98 

5 Limestone, dolomitic, trace of laminations, weathers recessive, in 
beds less than 3 inches 4 63 

4 Limestone, dark grey, macrocrystalline, abundant silicified spheri
cal stromatoporoids, a few brachiopods, dark grey chert 
nodules 6 feet above base; weathers light to medium grey in 
3- to 5-foot beds, resistant 15 59 

3 Limestone, dark grey, microcrystalline; weathers medium grey 
in 14- to 12-inch beds, recessive 5 44 

2 Covered 5 39 

Basal Limestone Unit (34 feet) 
1 Limestone, medium grey, aphanitic, weathers light grey, very re

sistant, forming a distinct marker unit along hillside 34 34 

Covered 2.0 

ARCTOMYS FORMATION (Cambrian) 

Dolomite, silty, brown with a few interbeds of limestone, 
dark grey; weathers light yellowish brown, thin-bedded. 

57 

Unit 
Total 

from base Unit 
total 

from base 



Covered on ridge, measured 125 feet of Sassenach For
mation in section 3a, Vs mile southeast. 

SOUTHESK FORMATION 

Ronde Member (105 feet) 
47 Limestone, silty, aphanitic, grey, trace of laminations, weathers 

in beds 1 inch to 1 foot 2 1,211 
46 Siltstone, dolomitic?, light brownish grey, laminated, beds 1 inch 

to 6 inches thick; weathers greyish yellow 7 1,209 
45 Dolomite, calcareous, silty (possibly siltstone), laminated, well-

bedded in 3-inch to 1-foot beds 5 1,202 
44 Limestone, micro- to cryptocrystalline, dark grey, beds 6 inches to 

1 foot thick; weathers light to medium grey, thin partings, 
recessive 17 1,197 

43 Dolomite, calcareous, slightly silty, medium grey, well-laminated, 
beds 1 inch to 2 feet thick; weathers greyish yellow 4 1,180 

42 Limestone, microcrystalline, medium grey, beds 4 inches to 2 feet 
thick with thinner partings; weathers light grey 24 1,176 

41 Dolomite, silty, microcrystalline, light brownish grey, well-lami
nated, beds Vi inch to 1 foot thick; weathers light grey 7 1,152 

40 Limestone, micro- to cryptocrystalline, medium grey, beds 4 inches 
to 2 feet thick; weathers light grey, slightly recessive 21 1,145 

39 Dolomite, microcrystalline, light brownish grey, 1-foot beds; 
weathers greyish yellow 2 1,124 

38 Limestone, silty, micro- to cryptocrystalline, light grey, laminated; 
weathers light grey. 

Thin section: Dolomite, fine-crystalline with 10 to 20% 
aphanitic calcite 1 1,122 

37 Dolomite, silty, microcrystalline, dark grey, trace of laminations, 
beds 1 inch to 1 foot thick; weathers greyish yellow 7 1,121 

36 Limestone, argillaceous?, microcrystalline, medium grey, beds 1 
inch to 6 inches thick; weathers light grey 2 1,115 

35 Dolomite, microcrystalline, light brownish grey, beds 1 foot thick; 
weathers greyish yellow, platy, recessive 7 1,113 

MOUNT HAWK FORMATION (452 feet) 

34 Limestone, micro- to cryptocrystalline, medium grey, beds 1 foot 
to 3 feet thick, trace of corals; weathers resistant. 

Thin section: 7 5 % aphanitic calcite with 2 5 % fossil frag
ments about 0.1 mm, mostly subrounded brachiopod frag
ments, some foraminifera, bryozoa and ostracods, minor silt 30 1,106 

33 Limestone, microcrystalline, medium grey, beds 1 inch to 6 inches 
thick; weathers light grey, hackly, very resistant; interbeds of 
argillaceous limestone (possibly mudstone), black, weathers 
thin-bedded, recessive 20 1,076 

32 Covered interval (probably same as unit 31) 135 1,056 

58 

Unit Lithology 

Thickness (feet) 

59 

SECTION 3a Head of Sulphur Creek (53°05%', 117°48%') 

Devonian section measured in hanging-wall of McConnell thrust on the north
west side of the cirque that forms the headwaters of Sulphur Creek. Approximately 
2V4 miles southwest of Miette Hotsprings may be reached by following the trail 
to Fiddle River and from there up Sulphur Creek. 

31 Limestone, microcrystalline, dark grey, numerous brachiopods, 
beds 1 inch to 8 inches thick, interbeds of calcareous shale, 
dark grey, weathers thin-bedded, recessive. GSC loc. 36949: 
Calvinaria albertensis (Warren), Pugnoides solon Thomas 
and Stainbrook, Atrypa sp. Q, Acutathecal sp., Thomasaria 
rockymontana (Warren) 15 921 

30 Limestone, argillaceous, microcrystalline, dark grey; weathers 
greyish yellow, thin-bedded, partly covered 138 906 

29 Limestone, argillaceous, microcrystalline, medium grey, beds 1 
inch to 1 foot thick; weathers buff; interbeds of calcareous 
shale, black; weathers greyish yellow, thin-bedded; unit 
mostly covered 56 768 

28 Limestone, argillaceous, microcrystalline, dark grey, beds 1 inch 
to 4 inches thick; weathers greyish yellow; interbeds of cal
careous shale, black, in beds 2 to 6 inches thick; unit mostly 
covered 58 712 

P E R D R I X F O R M A T I O N ( 2 7 8 f e e t ) 

27 Covered 83 654 
26 Limestone, argillaceous, microcrystalline, medium to dark grey; 

weathers medium grey to yellowish grey 14 571 
25 Shale, black with talus of limestone, argillaceous, microcrystalline, 

numerous Tentaculites; weathers medium yellowish grey, unit 
mostly covered 181 557 

CAIRN FORMATION (376 feet) 

Upper Member (150 feet) 

24 Dolomite, micro- to very fine crystalline, light grey, massive beds; 
weathers light grey, mostly covered 30 376 

23 Dolomite, medium-crystalline, light grey, fetid, beds 5 inches to 2 
feet thick, trace of Amphipora; weathers medium grey 34 346 

22 Dolomite, very fine crystalline, medium brownish grey, some 
corals, beds 1 inch to 8 inches thick; weathers medium grey, 
recessive 21 312 

21 Dolomite, fine- to medium-crystalline, medium brownish grey, 
beds 1 inch to 1 foot thick; weathers resistant, partly covered 15 291 

20 Dolomite, fine- to medium-crystalline, medium brownish grey, 
fetid, trace of Amphipora, stromatoporoids and very poor 
corals, beds 1 foot to 3 feet thick; weathers medium grey, 
7 5 % covered 23 276 

19 Covered interval 12 253 
18 Dolomite, very fine to fine-crystalline, light to medium brownish 

grey, fetid, some poorly preserved solitary corals at base 
(GSC loc. 36950), beds 2 inches to 1 foot thick; weathers 
greyish yellow, partly covered 15 241 

17 Dolomite, fine-crystalline, medium brownish grey, fetid, trace of 
stromatoporoids and Amphipora, small vugs, beds 3 to 5 feet 
thick; weathers medium grey, top 10 feet of the unit is covered 34 226 

Flume Member (192 feet) 
Chert Unit (136 feet) 

16 Dolomite, fine- to medium-crystalline, light to medium grey, por
ous (reefy), laminated, occasional chert beds 8 inches to 2 
feet thick, poor stromatoporoids; weathers light to medium 
grey, 2 5 % covered 22 192 

Unit Lithology 

Thickness (feet) 

Unit 
Total 

from base 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

Unit Lithology 

Thickness (feet) 

ARCTOMYS FORMATION (Cambrian) 

Dolomite, silty, micro- to cryptocrystalline, light grey, well-lami
nated, some crossbeds, beds 1 inch to 8 inches thick; weathers 
greyish yellow, partly covered. 

Thin section: finely laminated aphanitic dolomite alter
nating with very fine grained calcite with abundant quartz silt 
(6.04 to 0.75 m m ) , silt forms 15 to 20% of rock 67 

Dolomite, very silty, very fine crystalline, light brown, slightly 
porous, beds 4 inches to 1 foot thick; weathers dark yellow-
brown, recessive 4 

Dolomite, silty, micro- to cryptocrystalline, light brownish grey, 
well-laminated, beds 1 inch to 1 foot thick; weathers greyish 
yellow, resistant 28 

60 61 

15 Dolomite, very fine crystalline, light to medium brownish grey, 
numerous regular chert nodules and bands; weathers medium 
brownish grey, fairly resistant 28 170 

14 Dolomite, fine- to coarse-crystalline, vuggy, vugs 1 inch in diameter, 
numerous Amphipora; weathers greyish brown, recessive 11 142 

13 Dolomite, very fine to fine-crystalline, light brownish grey, abund
ant stromatoporoids, trace of Amphipora, beds 1 inch to 6 
inches thick, light grey chert in basal 6 inches; weathers resist
ant 9 131 

12 Dolomite, fine- to very fine crystalline, medium grey, trace of Am
phipora, some laminations, beds 4 inches to 1 foot thick; 
weathers light to medium grey, resistant 8 122 

11 Dolomite, fine- to medium-crystalline, porous "reefy", abundant 
light grey irregular chert nodules, beds 2 to 6 inches thick; 
weathers resistant 7 114 

10 Dolomite, fine-crystalline, light to medium brownish grey, irregular 
light grey chert nodules at 9 feet above base, traces of Amphi
pora indistinct beds; weathers light grey, basal 9 feet mostly 
covered 15 JQ7 

9 Dolomite, fine- to very fine crystalline, light brownish grey, occa
sional stromatoporoids, beds 3 inches to 1 foot thick; weathers 
very light grey 2 92 

8 Limestone, macrocrystalline, medium grey, numerous calcite-filled 
fractures, abundant stromatoporoids, occasional light to dark 
grey chert bands 1 inch to 2 inches thick, beds 1 foot to 2 feet 
thick; weathers resistant 22 90 

7 Dolomite, very fine crystalline, light to medium brownish grey, 
numerous stromatoporoids, beds Vi inch to 2 inches thick; 
weathers light grey 2 68 

6 Limestone, argillaceous, crypto- to medium-crystalline, dark grey, 
beds 14 inch to 1 foot thick; weathers medium grey, thin-
bedded recessive, 50% covered 10 66 

Basal Limestone Unit (56 feet) 

5 Limestone, cryptocrystalline, light grey, beds 5 inches to 2 feet 
thick; weathers very light grey, resistant 10 56 

4 Limestone, cryptocrystalline, medium grey, beds 4 inches to 1 foot 
thick; weathers light grey. 

Thin section: 55% subrounded to rounded non-skeletal 
grains < 0.1 mm, some grains merge with matrix, 5% calci-
spheres, 10% small cavities filled with sparry calcite in apha
nitic calcite 16 46 

3 Dolomite, very fine crystalline, light brownish grey, trace of lami
nations, beds 2 to 8 inches thick; weathers light grey 4 30 

2 Limestone, micro- to cryptocrystalline, medium grey, beds 1 inch 
to 6 inches; weathers light to medium grey, resistant. 

Thin section: aphanitic calcite in part with suggestion of 
grain outlines, 10% voids? filled with sparry calcite 2 26 

1 Covered interval, contains sub-Devonian paraconformity 24 24 

Unit 
Total 

from base Unit 
Total 

from base 



S E C T I O N 3b Head of Sulphur Creek 

Measured on the northwest side of cirque that forms the headwaters of Sulphur 
Creek; about Va mile southeast of section 3 and 1кг miles west of Utopia Mountain. 
Section begins at base of the Palliser Formation and ends in the Mount Hawk 
Formation; measured in 1962 by E. W. Mountjoy. 

PALLISER FORMATION ( b a s e ) 

43 Limestone, crypto- to microcrystalline, dark grey, traces of crinoid 
and brachiopod fragments; weathers medium grey in 1- to 
5-foot beds with partings as thin as 1 inch, moderately resist
ant, becomes thicker bedded or more massive above 30 feet... 504-

SASSENACH FORMATION (125 feet) 

42 Sandstone, very fine grained, quartzose, light grey, finely laminated 
and crossbedded; weathers light brown, recessive 3 280 

41 Limestone, microcrystalline, light brownish grey, fine-grained cal-
carenite, traces of silt laminations; weathers light grey, slightly 
recessive 5 277 

40 Sandstone, slightly calcareous, light grey, very fine grained, quartz
ose, fine irregular laminations and crossbedding, a few small 
slump? structures; weathers medium greyish brown, resistant, 
covered with very light grey lichen 10 272 

39 Dolomite, silty, light brownish grey, basal foot argillaceous; weath
ers light yellow, in 1- to 12-inch beds, recessive 6 262 

38 Limestone, in part fine- to coarse-grained calcarenite, a few fine silt 
laminations, weathers light grey, in 3- to 8-inch beds, resistant. 10 256 

37 Dolomite, silty, microcrystalline, light grey, some silt and sand 
laminations; weathers light yellow-grey, in 1- to 6-inch beds, 
recessive g 246 

36 Limestone, cryptocrystalline, light brownish grey, trace of lami
nations; weathers light grey, in 3- to 12-inch beds, resistant.... 5 238 

35 Dolomite, light to medium grey, with prominent sand laminations 
every %6 to 14 inch; weathers light yellowish brown in 14- to 
1-inch beds, recessive, partly covered 10 233 

34 Limestone, silty, cryptocrystalline, light brownish grey, finely lami
nated; weathers light grey, in 14-to 2-foot beds, resistant 5 223 

33 Limestone, microcrystalline, dark grey, abundant very thin silt 
laminations; weathers light brownish grey, in 14- to 1-foot 
beds, moderately resistant 5 218 

32 Sandstone, fine-grained, and dolomite with thin sand laminae similar 
to unit 30 but with less sand 4 213 

31 Limestone, cryptocrystalline, medium greyish brown, in part fine 
intraformational conglomerate; weathers light brownish grey. 1 209 

30 Sandstone, dolomitic, very fine grained, light to medium grey, finely 
laminated; interbeds of dolomite, microcrystalline, medium 
grey, 14 to 14 inch thick, most abundant near base and form
ing 14- to 1-inch partings in upper part; weathers light yellow
ish brown 11 208 

29 Covered 10 197 

28 Dolomite, slightly calcareous, microcrystalline, medium grey, basal 
foot finely laminated; weathers medium brownish grey, reces
sive 4 187 
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Thickness (feet) 
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Unit Lithology 

Thickness (feet) 

Unit 
lotal 

from base 

27 Limestone, cryptocrystalline, in part fine-grained calcarenite, light 
grey, trace of laminations; weathers light grey, in 1- to 12-inch 
beds, resistant 2 183 

26 Covered 2 181 
25 Limestone, cryptocrystalline, light grey, finely laminated, sug

gestion of intraformational conglomerate; weathers light grey 
in one bed 1 129 

24 Covered, abundant light yellow to orange weathering talus of light 
brown, dolomitic siltstone and greenish brown, dolomitic 
shale; some dolomite breccia. Very similar to base of Sasse
nach Formation on Roche Miette (see McLaren and Mount-
joy, 1962, p. 34) 23 178 

SOUTHESK FORMATION (155 feet) 

Ronde Member ( 114 feet) 

23 Dolomite, silty, slightly calcareous, microcrystalline, fine lamina
tions, laminations highly contorted between 8 and 10 feet 
above base, weathers light to medium brownish grey, in 2- to 
24-inch beds, moderately resistant. Becomes more silty in 
upper half 20 155 

22 Limestone, microcrystalline, medium to dark grey, several vugs up 
to % inch diameter, traces of fossil fragments; weathers light 
to medium grey, in 1- to 3-foot beds, resistant 9 135 

21 Dolomite, slightly calcareous, silty, medium grey, finely laminated; 
weathers light yellow-grey to light brown, with tendency to 
part in 14- to 2-inch layers 4 126 

20 Limestone, microcrystalline, dark grey, gastropods and scattered 
brachiopods; weathers light to medium grey, in 14- to 2-foot 
beds, forms top of resistant unit 18 122 

19 Dolomite, very silty, light grey, finely laminated; weathers light 
greyish brown in 1- to 2-foot beds, resistant 12 104 

18 Limestone, crypto- to microcrystalline, fine calcarenite, light grey, 
traces of laminations; in basal foot abundant Cladoporal, 
Thamnoporal, and Syringopora, algae or stromatoporoids, a 
few broken solitary corals, also a few corals 5 feet above base; 
weathers light grey, resistant, in 4- to 24-inch beds 15 92 

17 Dolomite, slightly silty, microcrystalline light brownish grey, trace 
of fine laminations; between 5 and 7 feet above base, lime
stone, coarse calcarenite, light grey, weathering recessive; unit 
weathers light yellow to light yellow-brown, forming a distinct 
marker unit along mountain side 19 77 

16 Limestone, microcrystalline, medium grey, some gastropods, pos
sible stromatoporoids, fossil fragments; weathers light brown
ish grey, in 2- to 12-inch beds, resistant 13 58 

15 Limestone, silty, light grey, finely laminated; weathers light yel
lowish grey, in 14- to 2-inch beds, recessive 4 45 

Arcs Member (41 feet) 

14 Limestone, microcrystalline, medium to dark grey, traces of fine 
fossil fragments; weathers medium brownish grey, in 2- to 
12-inch beds, moderately resistant 15 41 

13 Limestone, micro- to fine-crystalline, medium grey, occasional 
brachiopod and coral fragments; weathers light brownish grey, 
in indistinct 2- to 12-inch beds, moderately resistant 12 26 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

12 Limestone, microcrystalline, light to medium grey, occasional 
Thamnoporat and Atrypa; weathers light greyish brown, re
cessive, talus covered except for basal 4 feet 14 14 

M O U N T HAWK FORMATION 

11 Limestone, microcrystalline, medium to dark grey, abundant fine 
fossil detritus; weathers light grey to light yellow, in Vz- to 
4-inch beds with argillaceous partings less than Vz inch, thicker 
bedded near top 25 

10 Mudstone, very calcareous, in part very argillaceous limestone, 
medium brownish grey, traces of fossil fragments, abundant 
large Atrypa between 30 and 65 feet above base; a few VA- to 
1-inch nodules and lenses of limestone; weathers light yellow-
brown, in ye- to Vi-inch beds, forming small platy talus, re
cessive, upper 25 feet 60% covered 106 

9 Shale, very calcareous, medium brownish grey, small limestone 
nodules up to VA inch long, brachiopods scattered throughout; 
weathers light brownish grey, recessive, in thin beds less than 
VA inch 10 

8 Limestone as in unit 3 2 
7 Shale, very calcareous, dark brownish grey; weathers recessive, 

very thin bedded 3 
6 Limestone as in unit 3, moderately resistant 2 
5 Covered, forms a recessive gully, appears to be shale as in under

lying unit 11 

4 Shale, calcareous, medium greyish brown; nodules and lenses of 
argillaceous, dark grey, microcrystalline limestone; 1-foot bed 
of limestone 3 feet above base; weathers fissile to thin-bedded. 10 

3 Limestone, microcrystalline, medium to dark grey, in part argil
laceous, very fossiliferous, argillaceous limestone 6 feet above 
base; forms most resistant unit in this part of formation 8 

2 Covered, talus of argillaceous limestone and calcareous shale 8 
1 Limestone, microcrystalline, in part argillaceous, medium to dark 

grey; abundant brachiopods in some layers, a few corals, 
ThamnoporaT; weathers brownish grey, in indistinct Vz- to 
2-inch nodular beds, moderately resistant 4 

From a distance units 1 to 9 form a distinct light brown 
weathering band on mountain side. 

Underlying succession largely recessive shales, mostly 
covered. Estimate about 200 feet of section to top of Cairn 
Formation (see section 3a) . 
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S E C T I O N 4 Southeast spur of Utopia Mountain (53°05%', U7°447
/
2 ') 

Section was measured about a mile southeast of Utopia Mountain summit at 
crest of southeast spur. It is easily accessible from the creek that drains the south 
side of the mountain, which can be reached from the Fiddle River trail. Measured 
in 1958 by R. W. Macqueen. 

Unit Lithology 

Thickness (feet) 

SOUTHESK FORMATION 

Peechee Member 
33 Limestone, aphanitic, light grey; weathers very light grey, very 

resistant, massive, beds greater than 5 feet thick forms in
accessible cliff 100± 1,056 

MOUNT HAWK FORMATION (247 feet) 

32 Limestone, microcrystalline, dark grey; some very thin beds of 
argillaceous limestone rhythmically interbedded with lime
stones; some Amphipora and globular stromatoporoids 18 feet 
above base and at top; unit weathers medium grey in 5- to 
12-inch beds 56 956 

31 Limestone, aphanitic, dark grey; rhythmically interbedded with 
shale, calcareous, dark grey to black; in beds 1 inch to 4 
inches, beds thin upwards; limestone weathers medium grey 
to brown in 4- to 12-inch beds; 98 feet above base 2-foot bed 
of limestone with stromatoporoids and gastropods, corals oc
cur in upper 65 feet; GSC loc. 36893 collected 50 feet from 
top: Coenites sp. F, Macgeea sp 191 900 

P E R D R I X F O R M A T I O N ( 1 2 6 f e e t ) 

30 Shale, calcareous, black, with crinoid fragments; recessive, black 
weathering; with interbeds of limestone, argillaceous, apha
nitic, dark grey, in 4- to 12-inch beds; partly covered; minor 
crumpling at base, thickness may be about 20 feet too thick; 
GSC loc. 36834 collected 24 feet above base: Thamnopora sp., 
Pachyphyllum sp., Schizophoria sp., Devonoproductus sp., 
Productella indet., Warrenella nevadensis (Walcott) 126 709 

CAIRN FORMATION (583 feet) 

Upper Member (372 feet) 

Upper 47 feet transitional to Perdrix Formation 

29 Limestone, microcrystalline, dark grey; weathers brownish grey, 
very resistant, beds greater than 2 feet 20 583 

28 Covered, appears to be argillaceous limestone 7 563 
27 Limestone, microcrystalline, medium grey; some stromatoporoids; 

weathers light grey, massive 2 556 
26 Limestone, microcrystalline, dark grey, interbedded with argilla

ceous limestone, in beds 1 inch to 8 inches; unit weathers 
brownish grey, recessive in 1- to 12-inch beds 18 554 

25 Limestone, very fine crystalline, medium grey; some fossil frag
ments, traces of Amphipora; weathers light grey, resistant in 
beds greater than 2 feet 6 536 

24 Limestone, aphanitic, medium grey; weathers grey, recessive, in 
1- to 12-inch beds, a few stromatoporoids 6 530 
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Unit Lithology 

Thickness (feet) 

23 Limestone, microcrystalline, grey; traces of dolomitic mottling; 
abundant calcite stringers parallel to bedding planes; weathers 
grey, indistinct, massive beds 23 524 

21 Limestone, microcrystalline, grey; some argillaceous limestone 
interbeds; unit weathers brownish grey, moderately resistant, 
partly covered 10 501 

20 Limestone, microcrystalline, medium grey; weathers medium grey, 
massive 14 491 

19 Limestone, micro- to fine-crystalline, light grey; some stromatopo-
roids; weathers very light grey, resistant, in beds over 2 feet. 8 477 

18 Limestone, microcrystalline, light grey; some argillaceous lime
stone interbeds; scattered stromatoporoids, some Amphipora; 
weathers grey to brown in beds over 2 feet 17 469 

17 Limestone, microcrystalline, medium grey; some argillaceous lime
stone interbeds about 1 inch thick; weathers moderately reces
sive, light grey to brown 7 452 

16 Limestone, microcrystalline, medium grey; some Amphipora 
which become abundant 10 to 15 feet below top; weathers 
light grey, resistant in beds greater than 2 feet 54 445 

15 Limestone, aphanitic, medium grey, abundant clear calcite specks; 
numerous Amphipora, some stromatoporoids; weathers light 
grey, resistant, in beds over 2 feet 17 391 

14 Limestone, microcrystalline, grey; numerous Amphipora, some 
stromatoporoids in middle; weathers light to medium grey, 
moderately resistant, in beds Vi foot to 3 feet 56 374 

13 Dolomite, very fine crystalline, light grey, slightly porous; some 
Amphipora at top of unit; weathers light grey, resistant, in 
beds over 2 feet 29 318 

12 Limestone, slightly dolomitic, very fine crystalline, grey; some 
stromatoporoids, numerous at top; some dolomitic mottling; 
weathers light grey in beds 2 inches to 2 feet, resistant. 

Thin section: fine-crystalline dolomite with relicts of 
aphanitic calcite 37 289 

11 Limestone, dolomitic, very fine crystalline, grey; Amphipora 
abundant at base, stromatoporoids numerous above; weathers 
light grey, resistant in beds over 2 feet 41 252 

Flume Member (211 feet) 

Chert Unit (166 feet) 
10 Limestone, dolomitic, very fine crystalline, grey; a few Amphipora 

and stromatoporoids; a few chert nodules; weathers light 
grey, resistant. 

Thin section: fine- to medium-crystalline dolomite with 
relicts of aphanitic calcite, suggestion of grains and fossil 
fragments 42 211 

9 Covered 4 169 
8 Limestone, dolomitic, very fine crystalline, grey; some Amphipora 

and stromatoporoids; occasional grey chert lenses; weathers 
grey, massive beds, some 3 to 8 inch partings. 

Thin section: aphanitic calcite with some suggestion of 
grains and calcispheres, replaced by fine- to medium-crystalline 
dolomite 18 165 

Unit Lithology 

Thickness (feet) 

7 Limestone, dolomitic, very fine crystalline, brownish grey, some 
fine porosity; some Amphipora, dark grey chert nodules up to 
VA inches diameter; weathers light to medium grey, in beds 
greater than 2 feet 16 147 

6 Limestone, dolomitic, microcrystalline, grey; abundant stromato
poroids; weathers light grey in 1- to 2-foot beds, recessive, 
about 50% covered. 

Thin section: replacement of aphanitic calcite by fine- to 
coarse-crystalline calcite and dolomite, relicts of grains, some 
calcispheres and brachiopod fragments 19 131 

5 Limestone, microcrystalline, grey; dark grey chert nodules and 
lenses abundant at base and near middle of unit; abundant 
stromatoporoids; unit weathers light grey, in beds 8 inches to 
3 feet, recessive, about 50% covered. 

Thin section: aphanitic calcite mud with indistinct, round
ed, very fine to medium grains, some appear to be composite, 
some calcispheres, minor replacement of areas between grains 
by sparry calcite 36 112 

4 Covered, talus contains limestone, fine crystalline with numerous 
stromatoporoids and some Amphipora 31 76 

Basal Limestone Unit (45 feet) 
3 Limestone, very fine grained, light to medium grey; weathers light 

grey, resistant, in beds lA foot to 2 feet, forms marker unit. 
Thin section: 50 to 60% very fine to medium grains, 

with irregular boundaries, some composite, of aphanitic cal
cite in fine- to medium-crystalline matrix of sparry calcite; 
a few calcispheres 12 45 

2 Limestone, microcrystalline, dark grey, with specks of clear cal
cite; a few argillaceous partings; weathers grey, recessive in 
3- to 8-inch beds. 

Thin section: 30 to 40% of very fine to fine grains partly 
replaced by microcrystalline sparry calcite, 1 to 3 % cal
cispheres 10 33 

1 Covered, interval contains sub-Devonian paraconformity 23 23 

ARCTOMYS FORMATION (Cambrian) 

Dolomite, silty, in part argillaceous, micro- to fine-crystalline, light 
yellow grey; weathers yellowish brown, recessive, largely 
covered. 
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S E C T I O N 5 Utopia Creek, west fork creek section (53°05%', 117°44%') 

Section was measured along the creek bottom of the north branch of the west 
fork of Utopia Creek about 1 !4 miles southeast of the summit of Utopia Mountain 
and between sections 4 and 6. This section is transitional from reef carbonates 
to the southeast to clastic carbonates to the northwest; measured by E. W. Mount-
joy in 1962. 

Forest and grass covered. Exposures along strike on the south 
side of Utopia Mountain suggest that there is approximately 
another 30 feet of the upper aphanitic limestone member. 
This member is overlain by a largely talus-covered, light 
brown, recessive weathering interval between 100 and 200 
feet thick (probably Ronde Member and Sassenach For
mation) . 

SOUTHESK FORMATION 

Arcs Member (139 feet) 
15 Limestone, crypto- to microcrystalline, light brownish grey; abun

dant fossil debris near base, mostly fragments up to a foot 
long, of corals and stromatoporoids; weathers light grey, 
very resistant, cliff forming, recessive interval 96 feet above 
base in which creek flows 139 596 

Grotto Member (60 feet) 
14 Limestone, very fine crystalline, medium brownish grey, abun

dant coral fragments; weathers medium grey, thin-bedded, 
recessive 5 557 

13 Covered 55 552 

Peecliee Member (131 feet) 
12 Limestone, microcrystalline, light to medium brownish grey, 

abundant coral and stromatoporoid fragments on top bed
ding surface; weathers light grey, very resistant, cliff-forming 33 497 

11 Limestone, microcrystalline, medium grey, some dolomitic mott
ling, a few Thamnopora, Syringopora, and other corals, above 
25 feet abundant stromatoporoids or algae, some of colonial 
corals enclosed in algae; weathers light to medium grey, very 
resistant, in indistinct Vi- to 4-foot beds 56 464 

10 Limestone, in part dolomitic, microcrystalline, medium grey, a few 
corals and fossil fragments; near top some large gastropods, 
stromatoporoids, Thamnopora! and Syringopora!; weathers 
light to medium grey, in Vi- to 2-foot beds, upper 12 feet 
thicker bedded. Unit is transitional to underlying Mount 
Hawk 42 408 

MOUNT HAWK FORMATION ( 2 2 6 fee t ) 

These limestones are transitional to the reef margin dolomite 
unit of section 11 (units 32 to 34) 14 mile to the southeast. 
To the northwest they become more argillaceous and recessive 
weathering (section 10, units 31 and 32) . 

9 Limestone, in part dolomitic similar to underlying unit, a few 
solitary corals and hrachiopods, abundant Amphipora, some 
small dark grey chert nodules in upper 15 feet, 5-foot inter
val near base partly covered 34 366 
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Unit Lithology 
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8 Limestone, microcrystalline, medium grey, similar to underlying 
unit, abundant irregular nodules and lenses of dark grey chert, 
traces of fossil fragments; weathers light grey in 1- to 6-inch 
beds 13 332 

7 Limestone, microcrystalline, dark grey, with occasional Vi- to 1-
inch shale partings, calcareous, dark grey to black; traces of 
fossil fragments, corals and brachiopods fairly numerous in 
upper 35 feet; weathers light to medium grey, moderately 
resistant, in 1- to 12-inch beds, average 6 inches 114 319 

6 Covered 65 205 

SOUTHESK FORMATION (lower) 

Reef Margin Dolomite Unit (140 feet) 
5 Limestone, crypto- to microcrystalline, dark grey, abundant fossil 

fragments; weathers light grey, very resistant, forming one 
massive bed 25 140 

4 Limestone, microcrystalline, dark grey, coral fragments scattered 
throughout, in basal 5 feet angular to subangular fragments 
of limestone up to 2 inches across (probably reef detritus); 
weathers medium grey, resistant, in 1 - to 5-foot beds 12 115 

3 Limestone, microcrystalline, dark grey, 14- to 1-inch shale part
ings, abundant brachiopod fragments; weathers recessive, 
medium grey in 1- to 3-inch beds. GSC loc. 36922: Gypi-
dulal, Calvinaria variabilis insculpta (McLaren)? 31 103 

2 Dolomite, fine-crystalline, light to medium brownish grey, numer
ous large vugs filled with white coarsely crystalline dolomite 
some appear to be breccia fragments; in upper 23 feet abun
dant light grey, angular to subangular fragments and blocks 
of coarse dolomite, largest is 8 inches long but average 1 
inch to 2 inches; traces of coral and crinoid fragments, abun
dant 21 feet above base; weathers resistant, light to medium 
brownish grey, very massive in beds greater than 10 feet 49 72 

1 Dolomite, in part dolomitic limestone, fine crystalline, medium 
brownish grey, abundant small vugs, rounded white patches 
suggestive of stromatoporoids, a few corals and gastropods; 
weathers moderately resistant, brownish grey in 1- to 12-
inch beds 2 3 2 3 

CAIRN FORMATION (571 feet) 

Upper Member (423 feet) 
Limestone, dolomitic, very fine crystalline, medium grey, traces 

of fossil fragments; weathers moderately recessive in Vi- to 
2-foot beds ; 2 3 

Limestone, dolomitic, in part dolomite, very fine crystalline, 
medium to dark grey, trace of corals, abundant rounded light 
grey patches either stromatoporoids or breccia fragments; 
weathers medium grey, in 1- to 4-foot beds 28 

Covered, 50% outcrop of dolomite, with coral and brachiopod 
fragments; weathers medium grey, recessive, thin-bedded 14 

Unit 
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S E C T I O N 6 Utopia Creek, west fork (53°05И', 117°44%') 

Measured on the south side of the west fork of Utopia Creek at top of talus 
slope, about 1 Vi miles southwest of Fiddle River and % mile southeast of section 
10. The section was measured in the hanging-wall of the Miette thrust sheet close 
to a prominent syncline-anticline pair. Utopia Creek is readily accessible from the 
Fiddle River trail, which begins southwest of the Miette Hotsprings. The upper 
part of the section was described in 1958 by R. W. Macqueen and the lower part 
redescribed by E. W. Mountjoy in 1960 and 1962. 

Unit Lithology 

Thickness (feet) 

PALLISER FORMATION ( b a s e ) 

53 Limestone, aphanitic, medium grey, well-bedded; weathers light 
to medium grey, resistant, in 8-inch to 2-foot beds 

SASSENACH FORMATION (73 feet) 

52 Dolomite, very silty, very fine crystalline, light grey, prominent 
laminations; weathers yellowish grey, in resistant Vi- to 3-
foot beds; Vz- to 2-foot thick limestone bands weathering 
dark grey with traces of laminations — comprise about 2 5 % 
of upper half of unit. Unit not described in detail. Contact 
with Palliser sharp 69 1,479 

51 Covered with 3 feet of limestone as below in middle of unit 14 1,410 

SOUTHESK FORMATION (394 feet) 

Ronde Member (107 feet) 

50 Limestone, macrocrystalline, light grey; weathers very light grey 

in beds 4 inches to 2 feet thick, laminations on weathered 

surface 3 1,396 

49 Covered, appears to be interbedded limestone and dolomite 26 1,393 

48 Limestone, cryptocrystalline, light grey, mottled; weathers light 
grey, resistant, in beds 2 inches to 1 foot thick. 

Thin section: 50% subrounded to rounded, non-skeletal 
grains 0.05 to 0.5 mm, a few up to 1 mm, a few calcispheres 
( 2 % ) and rare shell fragments; in sparry calcite which in 
part forms large lenticular areas suggestive of organic 
(algal?) framework replacement (PL X C) 9 1,367 

47 Dolomite, silty, light brownish grey, prominent silt laminations; 
weathers yellowish grey, recessive 3 1,358 

46 Limestone, macrocrystalline, medium grey; weathers very light 
grey in massive beds with thinner partings 14 1,355 

45 Dolomite, silty, very fine crystalline, light grey, silt laminations; 
weathers yellowish grey, resistant in beds 2 inches to 1 foot 
thick 13 1,341 

44 Limestone, very fine crystalline, medium grey with speckled fresh 
surface; weathers medium yellowish grey in beds 8 inches to 
3 feet 2 1,328 

43 Dolomite, very silty, very fine crystalline, very light brownish grey, 
silt laminations; weathers light greyish brown in beds 6 inches 
to 3 feet thick 15 1,326 

42 Limestone, slightly silty, microcrystalline, medium grey, poor 
corals, Amphipora sp. (GSC loc. 36884); weathers medium 
grey to light greyish brown 1 1,311 
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Unit Lithology 

Thickness (feet) 

41 Dolomite, very silty, very fine to microcrystalline, light to medium 
grey, well-bedded, prominent silt laminations especially in 
lowest 5 feet of unit; weathers greyish yellow, recessive 19 1,310 

40 Covered interval 2 1,291 

Arcs Member (203 feet) 
39 Limestone, cryptocrystalline, light grey, dolomitic mottling, some 

laminations; traces of stromatoporoids; weathers light to 
medium grey to yellowish grey in distinct beds 8 inches to 6 
feet thick. 

Thin section: 50% subrounded to rounded, non-skeletal 
grains, 0.01 to 0.5 mm, some up to 2 mm, a few larger 
grains are composite, grains show lamination and poor grad
ing, a few calcispheres, in sparry calcite which forms some 
large lenticular areas suggestive of organic (algal?) frame
work and in part fractures (PI. X F ) 85 1,289 

Top of underlying unit traced across narrow syncline and 
anticline. Possible addition or omission of up to 20 feet of 
strata. 

38 Limestone, cryptocrystalline, light grey, scattered stromatopor
oids, weathers light grey in massive thick beds 118 1,204 

Grotto Member (44 feet) 
37 Dolomite, fine to very fine crystalline, medium brownish grey, 

traces of Amphipora; weathers medium grey in massive beds, 
with partings 2 to 8 inches 8 1,086 

36 Limestone, cryptocrystalline, dark grey; Amphipora and Tham-
nopora in basal 3 feet, scattered stromatoporoids throughout; 
weathers light to medium grey, recessive in beds 3 inches to 
Ш feet thick 36 1,078 

Peechee Member (40 feet) 
35 Limestone, cryptocrystalline, light brownish grey, abundant white 

calcite specks, dolomitic mottling, gastropods, stromatopor
oids, corals, Amphipora, scattered Thamnopora; weathers 
light grey to greyish yellow, in beds 2 to 10 feet thick with 
indistinct partings or fractures, very resistant. Contact with 
underlying dolomite not distinct. 

Thin section: 30 to 40% fine, subrounded, well-sorted 
grains of dark aphanitic calcite in sparry calcite matrix, some 
calcispheres, rare large composite grains (PI. XI C) 40 1.042 

Reef Margin Dolomite Unit (489 feet) 
Unit consists essentially of homogeneous, massive, struc

tureless, dark dolomite throughout. 

34 Dolomite, fine-crystalline, in part coarse-crystalline, medium 
brownish grey, speckled appearance on fresh surface, calcite 
stringers and patches; weathers medium grey to white, in very 
massive beds, rare bedding and partings 176 1,002 

33 Dolomite, micro- to very fine crystalline; medium to dark grey, 
calcite stringers fetid, a few angular to subrounded dolomite 
fragments up to a foot long near base and top; a few fossil 
fragments; weathers medium to dark grey, resistant, in mas
sive beds 76 826 

32 Dolomite, fine crystalline, medium to dark brownish grey, slightly 
porous; dolomitized, rare traces of fossils, brachiopods, pele-
cypods, and stromatoporoids; weathers medium grey, slightly 
recessive, in massive beds 237 750 
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CAIRN FORMATION (513 feet) 

Upper Member (365 feet) 

31 Limestone, aphanitic, medium grey, prominent dolomitic mottling; 
weathers light grey, in massive beds 4 513 

30 Dolomite, fine-crystalline, medium grey, quite porous, fetid; scat
tered stromatoporoids, fairly numerous 4 feet above base; 
weathers medium grey, moderately resistant in massive beds 9 509 

29 Limestone, microcrystalline, dark grey, dolomitic mottling; some 
Amphipora, numerous poorly preserved corals and stromato
poroids; weathers medium grey to black, upper part resistant, 
remainder slightly recessive 38 500 

28 Limestone, slightly silty, micro- to cryptocrystalline, dark grey, 
good dolomitic mottling; a few silt (?) laminations on 
weathered surface; weathers medium grey, recessive, in beds 
3 inches to 2 feet thick 6 462 

27 Limestone, microcrystalline, dark grey to black, with abundant 
Amphipora, stromatoporoids and corals in beds about a foot 
thick; interbedded with limestone with dolomitic mottling, in 
beds up to 2 feet thick 20 456 

26 Limestone, aphanitic, light to dark grey to black with clear cal-
cite specks, finely laminated in part with dolomitic mottling 
and tracery, abundant corals and stromatoporoids in upper 25 
feet, prominent Amphipora beds 1 foot to 5 feet thick 3, 10 
and 17 feet above base 78 436 

25 Limestone, very silty (? ) , aphanitic, medium grey in part lamin
ated; numerous Amphipora, some stromatoporoids, in upper 
4 feet Amphipora form about 70% of rock; weathers light 
grey, massive, with 1- to 4-inch partings 14 358 

24 Limestone, very fine crystalline, dark grey; some stromatoporoids, 
Amphipora abundant in basal 2 feet and upper 5 feet; 
weathers light grey, in 1- to 5-foot beds, massive, partings 2 
to 6 inches, some dolomitic mottling 15 344 

23 Dolomite, micro- to fine-crystalline; medium brownish grey; trace 
of fine laminations; weathers light brownish grey in one bed, 
some thinner partings, slightly resistant 6 329 

22 Limestone, microcrystalline, in part fine to medium calcarenite, 
light to medium brownish grey, trace of fine laminations, 
2-foot bed of dolomite at base; weathers light grey in 1- to 
12-inch beds, slightly recessive 12 323 

21 Limestone, dolomitic, fine-crystalline, light brownish grey, a few 
fine laminations, weathers light grey 7 311 

20 Dolomite, fine-crystalline, light grey; some Amphipora, a few 
stromatoporoids; slightly porous, weathers light brownish 
grey, massive, recessive 20 304 

19 Limestone, very fine crystalline, dark grey; prominent dolomitic 
mottling and tracery near base; a few stromatoporoids and 
fossil fragments; weathers light to medium grey, massive, in 2-
to 10-foot beds forms same cliff as units 17 and 18. 

Thin section: Ampliiporal and brachiopod fragments in 
fine to medium brown stained sparry calcite matrix, 10 to 
15% of dark grey, aphanitic calcite grains(?) 44 284 

18 Limestone, dolomitic, microcrystalline, medium grey, weathers 
medium grey in 3- to 12-inch beds, moderately resistant and 
forms small bench 7 240 
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17 Limestone, micro- to fine-crystalline, in part dolomitic in upper 
10 feet, medium grey, abundant spherical stromatoporoids up 
to 10 inches across, average 1 inch to 2 inches; weathers 
medium grey in one resistant cliff 28 233 

16 Limestone, microcrystalline, in part fine calcarenite, medium 
grey; weathers light grey, resistant, and forms marker bed 3 205 

15 Limestone, microcrystalline, in part dolomitic, dark grey, traces 
of brachiopods, corals and stromatoporoids; several interbeds 
of dolomite 1 inch to 2 inches thick, fine-crystalline, dark 
brownish grey, abundant Ampliipora in basal 7 feet; upper 2 
feet consists of Amphipora dolomite with Amphipora paral
lel to bedding; weathers medium grey, recessive; GSC Iocs. 
36889 and 36910 (7 feet above base) : Alveolites cf. A. sp. C, 
A try pa sp. J, Eleutherokomma reidfordi Crickmay, Anosty-
lostroma vesiculosum Stearn 12 202 

14 Limestone, microcrystalline, medium grey, traces of small stroma
toporoids, in upper 10 feet very abundant, up to 8 inches 
diameter and form 50% of rock; weathers light to medium 
grey, massive, in indistinct 5- to 10-foot beds, resistant 35 190 

Flume Member (155 feet) 

Chert Unit (113 feet) 

13 Limestone, microcrystalline, medium grey, a few Amphipora and 
spherical stromatoporoids, several dark grey chert lenses and 
nodules up to 2 inches thick; forms part of massive units 
above and below with no distinct break 5 155 

12 Limestone, dolomitic, micro- to fine-crystalline, dark grey, occa
sional 1- to 2-inch chert lenses and beds, a few corals and 
stromatoporoids, about 20% stromatoporoids in upper 5 feet; 
weathers medium grey, bedding obscure except for chert 22 150 

11 Limestone, cryptocrystalline, dark grey, abundant globular stroma
toporoids up to 8 inches diameter, average 1 inch and make 
up 30 to 50% of rock, chert nodules in basal 8 feet; 28 feet 
above base changes to dolomite, micro- to fine-crystalline, 
light to medium grey, abundant silicified stromatoporoids; 
unit weathers light to medium grey, in 1- to 4-foot beds, 
resistant • • 48 128 

10 Limestone, dolomitic, very fine crystalline, light to medium grey; 
30% of unit consists of dark grey to black chert in lenses up 
to an inch thick; some stromatoporoids; weathers medium 
grey in one bed 6 80 

9 Limestone, slightly dolomitic, very fine crystalline in part cal-
cirudite, brownish grey; scattered spherical stromatoporoids 
forming 10 to 20% of rock, a few small, dark grey chert 
nodules and lenses; weathers light to medium grey, in 4-inch 
to 2-foot beds, moderately resistant. 

Thin section: 50 to 60%, fine to coarse, rounded to sub-
rounded, moderately well sorted, dark, composite grains in 
sparry calcite cement. Adjoining grain contacts fit into one 
another 16 74 

8 Limestone, microcrystalline, in part calcarenite, medium to dark 
grey, finely laminated; weathers medium grey in beds less 
than 12 inches 5 58 
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S E C T I O N 7 Overturn Mountain (53°033/4', 117°41') 

Measured along a southwest tributary of the Fiddle River in hanging-wall of 
Miette thrust, on the northwest side of the valley about a mile northeast of Overturn 
Mountain summit. Section is readily accessible and exposures are excellent. 
Measured by E. W. Mountjoy and R. W. Macqueen, 1958. 

Unit Lithology 

Thickness (feet) 

Overlying beds — covered — Banff Formation along strike. 

PALLISER FORMATION 

Costigan Member (70 feet) 
93 Limestone, dark grey, very fine crystalline, trace of black chert 

in 1-inch lenses; weathers light grey in beds 4 to 12 inches, 
moderately resistant 10 2,081 

92 Limestone, dark grey, microcrystalline, trace of dolomitic tracery 
in lower two-thirds; weathers light grey and brown, slightly 
recessive 60 2,071 

Morro Member (556 feet) 

91 Limestone, light grey, cryptocrystalline; weathers light brownish 
grey, with abundant dolomitic tracery in lower half particu
larly at base, beds about 5 feet thick 90 2,011 

90 Limestone, dark grey, silty?, cryptocrystalline fossil fragments 
near base, dolomitic tracery in lower 45 feet; weathers light 
grey. 

Thin section: from lower half, few fossil fragments (2% ) 
in aphanitic calcite matrix (60%) with 35% dolomite, minor 
sparry calcite 168 1,921 

89 Limestone, dark grey, silty?, cryptocrystalline trace of dolomitic 
tracery; weathers light grey in beds 2 to 6 feet 117 1,753 

88 Limestone, medium grey, fine- to cryptocrystalline, trace of 
dolomitic mottling brachiopods 30 feet from base; weathers 
light grey, resistant in beds 1 foot to 4 feet, thinner bedded 
at base. 

Thin section: fairly well sorted, fine fossil fragments 
( 2 0 % ) , well-rounded and sorted, fine, non-skeletal grains 
(10%) in aphanitic calcite, 20% dolomitized 181 1,636 

SASSENACH FORMATION (120 feet) 

87 Siltstone, medium grey, calcareous, prominent fine laminations; 
weathers grey in beds 1 inch to 6 inches 2 1,455 

86 Limestone, brownish grey, cryptocrystalline, with trace of carbon
ate grains; weathers light grey in beds 6 inches to 2 feet. 

Thin section: well-rounded, fine non-skeletal grains 
( 7 5 % ) , composite grains ( 2 % ) , calcispheres ( 3 % ) in sparry 
calcite (15%) with aphanitic calcite ( 5 % ) . (PI. X A) 5 1,453 

85 Siltstone, calcareous, light grey, finely laminated and crossbedded; 
weathers light yellow in beds 1 inch to 6 inches 14 1,448 

84 Limestone, slightly silty, medium grey, cryptocrystalline; weathers 
light grey in beds 4 to 8 inches 2 1,434 

83 Siltstone, calcareous, light grey, weathers yellow-grey 2 1,432 
82 Limestone, light brownish grey, crypto- to microcrystalline; 

weathers light grey in beds 4 to 20 inches. 
Thin section: poorly sorted, medium, subrounded, non-

skeletal grains ( 2 5 % ) , a few composite grains in sparry 
calcite matrix, has strong parallel fabric 4 1,430 
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7 Limestone, dolomitic, microcrystalline, with 20 to 30% stroma-
toporoids, silicified and in growth position, up to an inch 
diameter, average about 3A inch, series of dark grey chert 
nodules at top; weathers medium grey, moderately resistant 3.5 53 

6 Limestone, microcrystalline, dark grey, traces of fine laminations; 
weathers medium grey in Vi- to 4-inch indistinct beds, 
recessive. 

Thin section: fine calcarenite of composite grains 7.5 49.5 

Basal Limestone Unit (42 feet) 

5 Limestone, microcrystalline in part medium-grained calcarenite, 
light grey; weathers very light grey, resistant, in beds greater 
than a foot, forms distinct marker unit. 

Thin section: dark aphanitic calcite in part replaced(?) by 
sparry calcite, darker concentrations suggest some fine grains, 
a few shell fragments and calcispheres 12 42 

4 Limestone, cryptocrystalline, light brownish grey, in part cal-
cirudite; weathers light grey, in 4- to 18-inch beds 4 30 

3 Limestone, crypto- to microcrystalline, dark grey, traces of lamin
ations; weathers light to medium grey, well-bedded, in 2- to 
12-inch beds, resistant 14 26 

2 Dolomite, microcrystalline, in part with a few thin limestone inter-
beds, light to medium grey, in part finely laminated and silty; 
weathers light yellowish grey in 1- to 12-inch beds, moder
ately resistant 7 12 

1 Covered, sub-Devonian paraconformity in this interval 5 5 

ARCTOMYS FORMATION (Cambrian) 

Shale and mudstone, greenish brown; weathers brown to greenish 
brown, thin-bedded, very recessive; interbedded with siltstone, 
dolomitic, light yellow-brown, argillaceous?, weathering 
yellowish brown and orange in beds 1 inch to 2 inches thick, 
occurring in 3- to 5-foot units 15 

Dolomite, silty, in part calcareous, light brown, traces of lamin
ations; weathers brown in 2- to 5-foot beds, forming a resis
tant cliff 30 
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81 Siltstone, light grey 2 1,426 
80 Limestone, medium grey, micro- to cryptocrystalline; weathers 

light grey in beds 1 foot to 3 feet, interbedded siltstone in 
beds 4 to 6 feet, weathering yellow-grey partings !4-inch 
to 6 inches. 

Thin section: fine to medium fossil fragments (15%) in 
recrystallized aphanitic calcite matrix 39 1,424 

79 Limestone, slightly silty, light grey, cryptocrystalline, small car
bonate grains; weathers light grey in beds 2 to 20 inches. 

Thin section: aphanitic calcite (55%) with non-skeletal 
grains ( 1 5 % ) , composite grains ( 5 % ) , a few calcispheres 
( 1 % ) , layered, numerous irregular shaped pores (30%) about 
0.5 to 2.0 mm filled with sparry calcite 10 1,385 

78 Limestone, light brown, cryptocrystalline; weathers light grey in 
beds 2 to 12 inches. 

Thin section: aphanitic calcite (40%) with composite 
grains ( 1 % ) , non-skeletal grains ( 4 0 % ) , about 0.05 mm, 
layered, calcispheres ( 3 % ) , shell fragments ( 1 % ) , irregular-
shaped pores (15%) filled with sparry calcite 27 1,375 

77 Dolomite, calcareous, light grey, fine-crystalline; weathers light 
yellow-grey in beds 6 to 12 inches, a few limestone interbeds 
as above 8 1,348 

76 Limestone, medium brownish grey, cryptocrystalline; weathers 
grey with pitted surface, partings 14 to Vi inch. 

Thin section: loosely packed, well-sorted, 0.05 to 2 mm 
non-skeletal grains ( 5 5 % ) , composite grains ( 5 % ) , fossil frag
ments ( 1 0 % ) , quartz silt ( 3 % ) in aphanitic and sparry (pre
dominant) calcite matrix. (PL X B) 5 1,340 

SOUTHESK FORMATION (639 feet) 

Ronde Member (101 feet) 

75 Limestone, light brownish grey, cryptocrystalline, slightly silty; 
weathers medium grey in beds 6 inches to 3 feet, pitted sur
face, recessive. 

Thin section: loosely packed, fairly well sorted, fine non-
skeletal grains ( 7 0 % ) , composite grains ( 1 % ) , calcispheres 
(4% ) in sparry calcite matrix (15% ), minor aphanitic calcite 42 1,335 

74 Dolomite, light brownish grey, fine-crystalline; weathers yellowish 
grey, resistant, 6-inch bed of silty limestone at base 12 1,293 

73 Limestone, medium to dark grey, slightly silty and laminated; 
weathers light grey 20 1,281 

72 Siltstone, very calcareous, dark grey, laminated; weathers light 
yellowish grey 17 1,261 

71 Covered, some siltstone talus, argillaceous, greenish grey 10 1,244 

A res Mem ber ( 174 feet ) 
70 Limestone, light brownish grey, cryptocrystalline, weathers med

ium grey in beds 6 to 12 inches, resistant. 

Thin section: very fine, non-skeletal grains ( 2 0 % ) , calci
spheres ( 3 % ) , fossil fragments ( 2 % ) in aphanitic calcite 
matrix (60%) with large irregular pores filled with sparry 
calcite (15%) 5 1,234 

69 Limestone, grey to brownish grey, cryptocrystalline, thin bed of 
Amphipora with trace of brachiopods near top; weathers light 
grey, in beds 1 foot to 3 feet resistant. 

Thin section: Amphipora (20% ), calcispheres ( l % ) , a n d 
non-skeletal grains (30%) in aphanitic calcite ( 3 0 % ) , some 
pores filled with sparry calcite (20%) 58 1,229 

68 Limestone, grey, micro- to cryptocrystalline, with carbonate 
grains; laminated, small white calcite specks; weathers light 
grey in beds 2 to 6 feet prominent stylolites. 

Thin section: from top, non-skeletal grains (40%) and 
composite grains ( 5 % ) , superficial oôliths ( 1 5 % ) , calci
spheres in aphanitic calcite (30% ), some sparry calcite (10% ) 
in part secondary (? ) . (PL X D) 70 1,171 

67 Limestone, grey becomes dark grey at base; weathers very light 
grey in beds 1 foot to 4 feet, resistant, traces of Amphipora 
fragments in some beds. 

Thin section: non-skeletal grains (35% ), fossil fragments 
( 5 % ) , calcispheres ( 5 % ) , in aphanitic calcite mud ( 5 0 % ) , 
some secondary sparry calcite ( 5 % ) . (PL XI A) 41 1,101 

Grotto Member (50 feet) 

66 Limestone, dark grey, aphanitic, some Amphipora, Thamnoporal, 
and a few corals; weathers medium grey, recessive 2 1,060 

65 Limestone, light grey, cryptocrystalline; weathers light grey in 
beds 2 to 4 feet 19 1,058 

64 Dolomite, dark brownish grey, fine-crystalline, abundant Amphi
pora; weathers brownish grey in beds 2 to 12 inches 5 1,039 

63 Limestone, grey, cryptocrystalline, trace of stromatoporoids; 
weathers medium grey in beds 6 to 12 inches 3 1,034 

62 Dolomite, like dolomite above, numerous Amphipora 1 1,031 

61 Limestone, grey, cryptocrystalline; weathers light grey in beds 
greater than 1 foot 10 1,030 

60 Limestone, dolomitic, fine-crystalline, cryptocrystalline in middle, 
numerous stromatoporoids and some Amphipora at top and 
base; weathers brownish grey, recessive 5 1,020 

59 Limestone, grey, cryptocrystalline, trace of brachiopods and gas
tropods, stromatoporoids near base; weathers light grey in 
1-foot beds 4 1,015 

58 Limestone, dark grey, dolomitic ( ? ) , fine crystalline, Amphipora 
and abundant stromatoporoids; weathers grey. 

Thin section: fossil fragments ( 1 5 % ) , and calcispheres 
( 2 % ) , in aphanitic calcite, partly replaced by dolomite and 
sparry calcite 1 1,011 

Peechee Member (316 feet) 
57 Limestone, medium grey, crypto- to microcrystalline; weathers 

light grey, well-bedded in beds 6 inches to 4 feet, trace of 
stromatoporoids, Amphipora in basal foot 35 1,010 

56 Limestone, light grey, cryptocrystalline, a few stromatoporoids 
near top; weathers light grey in beds 1 foot to 4 feet, resistant. 

Thin section: non-skeletal grains (35%) about 0.1 mm, 
shell fragments ( 5 % ) , large composite grains ( 5 % ) , calci
spheres ( 1 % ) in aphanitic calcite (40% ), minor sparry calcite 
( 1 5 % ) . ( P l . X I B ) 77 975 
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55 Dolomite, medium brown, fine-crystalline, abundant Amphipora, 
slightly porous; weathers recessive, light grey 2 898 

54 Covered 3 896 
53 Limestone, light grey, micro- to cryptocrystalline, scattered strom-

atoporoids; weathers light grey in distinct 8-inch to 4-foot 
beds, resistant 54 893 

52 Limestone, dark grey, micro- to cryptocrystalline, numerous 
Amphipora; weathers light grey, slightly recessive 7 839 

51 Limestone, medium grey, micro- to cryptocrystalline; weathers 
very light grey in beds 8 inches to 4 feet; a few stroma-
toporoids at top 19 832 

50 Limestone, light grey, cryptocrystalline, few stromatoporoids, 
some corals at top; weathers light grey in beds 3 to 18 inches. 

Thin section: non-skeletal grains (20%), calcispheres 
(1%), and shell fragments (25%) in aphanitic calcite mud 
(55%) 29 813 

49 Covered, talus of limestone, with Amphipora 18 784 
48 Limestone, light grey, with fine red laminations, recessive 3 766 
47 Limestone, light grey, microcrystalline, trace of stromatoporoids 

near top; weathers very light grey in beds 4 to 18 inches, 
resistant. 

Thin section: non-skeletal grains (50%) about 0.05 mm 
composite grains (5%), calcispheres (2%) in aphanitic cal
cite (30%), some secondary sparry calcite (15%) 33 763 

46 Limestone, light to medium grey, microcrystalline, specks of cal
cite, Amphipora numerous; weathers medium grey, recessive 4 730 

45 Limestone, dark grey, microcrystalline, a few stromatoporoids; 
weathers very light grey indistinct 4- to 12-inch beds 11 726 

44 Dolomite, medium brownish grey, fine-crystalline, Amphipora 
numerous, a few argillaceous partings; weathers medium grey 
in beds 2 to 12 inches 5 715 

43 Limestone, light grey, micro- to cryptocrystalline; weathers very 
light grey in beds !4 foot to 3 feet. 

Thin section: calcispheres (3%), shell fragments (2%), 
non-skeletal grains (30%) in aphanitic calcite (50%), second
ary sparry calcite (15% ) 16 710 

CAIRN FORMATION (694 feet) 

Upper Member (561 feet) 
Transition Unit (units 34 to 42) 

42 Dolomite, slightly calcareous, brownish grey, fine-crystalline, 
porous, numerous Amphipora; weathers brown, recessive in 
beds 6 to 18 inches. 

Thin section: dolomite with relict non-skeletal grains 5 694 
41 Limestone, light grey, microcrystalline; weathers light grey in 

beds 4 to 24 inches. 
Thin section : non-skeletal grains ( 15 % ), a few fossil frag

ments (2%) and calcispheres (5%) in aphanitic calcite mud 
(75%). (PL XIE) 6 689 

40 Dolomite, light to medium grey, fine- to medium-crystalline, 
slightly porous numerous small vugs up to 2 inches diameter, 
trace of stromatoporoids, Amphipora abundant at top; 
weathers medium grey 19 683 

39 Dolomite, fine- to medium-crystalline, light grey; weathers very 
light grey 9 664 

38 Dolomite, slightly calcareous, fine- to medium-crystalline, light 
brown-grey, Amphipora in middle of unit, some small vugs up 
to \Vi inches; weathers massive medium grey 18 655 

37 Limestone, crypto- to microcrystalline, dark grey, some Amphi
pora, some argillaceous interbeds; weathers light grey in beds 
V2 foot to 2 feet 9 637 

36 Limestone, micro- to very fine crystalline, with white calcite 
specks, light grey; weathers very light grey in beds 1 foot to 
3 feet. 

Thin section : non-skeletal grains (25 % ), composite grains 
(2%), calcispheres (10%) in aphanitic calcite (10%) and 
sparry calcite (50%) (in part secondary) 5 628 

35 Dolomite, medium-crystalline, medium brownish grey trace of 
Amphipora and stromatoporoids; weathers medium grey, re
cessive, slightly porous, sharp contacts 3 623 

34 Limestone, very fine crystalline, very light grey 16 620 
Base of transition between Cairn and Southesk lithologies. 

33 Dolomite, slightly calcareous, fine- to medium-crystalline, brown-
grey, numerous Amphipora; weathers massive brown-grey, 1-
to 2-foot vugs. Upper contact sharp 15 604 

32 Limestone, very fine crystalline, brown-grey, numerous Amphi
pora, occasional stromatoporoids, few Thamnopora; weathers 
light grey, resistant in beds greater than 1 foot 36 589 

31 Limestone, microcrystalline, dark grey, Amphipora, occasional 
stromatoporoids; weathers medium grey in 1- to 2-foot beds, 
recessive. 

Thin section: non-skeletal grains (15%), calcispheres 
(3%), shell fragments (2%), in aphanitic calcite (40%), 
about 40% dolomite 8 553 

30 Limestone, dolomitic, micro- to fine-crystalline, dark grey, numer
ous Amphipora; weathers medium grey, in beds 4 inches to 
2 feet, recessive 24 545 

29 Limestone, crypto- to fine-crystalline, light grey, about 75% stro
matoporoids, some Thamnopora; weathers resistant in one 
massive bed 6 521 

28 Limestone, microcrystalline, dark grey, some argillaceous partings, 
some Amphipora and Thamnopora, a few stromatoporoids 
and brachiopods, trace of corals. Upper 25 feet less organic; 
weathers medium grey in beds 1 foot to 3 feet. 

Thin section: dolomite? with traces of shell fragments 
and calcispheres and aphanitic calcite 75 515 

27 Limestone, fine- to medium-grained with microcrystalline matrix, 
dark grey, in part laminated; interbedded with Amphipora 
limestone; weathers light grey, moderately resistant. Middle 
25 feet contains abundant Amphipora and upper 25 feet con
tains equal mixture of Amphipora and stromatoporoids 75 440 

26 Limestone, very fine crystalline, dark grey, some Thamnopora, 
Amphipora, and stromatoporoids. Some beds consist almost 
entirely of Amphipora. Upper 3 feet is limestone, fine- to 
medium-crystalline, light grey porous, yellow crystals, vugs 
up to 1 inch diameter. Unit weathers resistant, massive and 
grey 25 365 
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13 Limestone, very fine crystalline, grey; forms a distinct light grey 
weathering unit. 

Thin section: non-skeletal grains ( 5 % ) and shell frag
ments ( 2 0 % ) in aphanitic calcite matrix, partly dolomitized? 2 197 

12 Limestone, micro- to fine-crystalline, grey, trace of laminations; 
weathers light grey in beds 6 to 12 inches, recessive 3 195 

11 Limestone, fine-crystalline, brownish grey, numerous large stroma-
toporoids with traces of Amphipora near the top; weathers 
light grey, massive 7Vi 192 

10 Limestone, dolomitic, light brownish grey, fine-crystalline, trace 
of laminations; weathers light grey, massive 1% 184% 

9 Limestone, fine-crystalline, in part fine-grained, dark grey, with 
very thin interbeds of calcareous shale, stromatoporoids make 
up about 50% of rock; 1 inch thick, lenticular mass of chert 
6 feet above base, contains a few small silicified fossil frag
ments; 6-inch bed of small stromatoporoids or algae 25 feet 
above base; unit weathers light grey in beds 2 to 4 inches 50 183 

Flume Member (133 feet) 
Chert Unit (97 feet) 

8 Limestone, dolomitic, very fine crystalline, dark grey, abundant 
stromatoporoids making up about 50% of rock and weathers 
light grey; 1- to 3-inch layer of light grey chert at the top; unit 
weathers grey, resistant in beds 3 feet or more thick 30 133 

7 Limestone, very fine crystalline, dark grey, some black chert, traces 
of Amphipora, concentrations of stromatoporoids near centre 
and top; weathers light grey to grey, recessive, in beds % foot 
to 2 feet thick. Brachiopods collected from near centre of unit, 
GSC loc. 36830: Productella sp. indet., Atrypa sp. J, AUanaria 
sp. 

Thin section: rounded 0.1 to 0.5 mm, irregular dark, non-
skeletal (a few composite) grains ( 4 5 % ) with calcispheres 
and shell fragments ( 1 0 % ) in sparry calcite matrix ( 4 0 % ) , 
dolomitic euhedra ( 5 % ) . ( Р 1 . Х П В ) 16% 103 

6 Limestone, fine crystalline, dark brownish grey; with black chert 
nodules up to 1 inch thick with at least four laterally persistent 
lenses and concentrated at top of unit; weathers medium grey, 
resistant in beds % to 1 foot 5 86% 

5 Limestone, dolomitic, very fine crystalline, dark grey, some stroma
toporoids near base, irregular dark bluish grey chert lenses up 
to 3 inches thick developed along some bedding planes; 
weathers light grey with yellow-brown dolomitic tracery 6 8 1 % 

4 Limestone, micro- to fine-crystalline, dark grey, few stromatopo
roids; weathers medium grey in beds 1 inch to 12 inches thick. 
Brachiopods collected from basal foot, GSC loc. 36837: 
Atrypa multicostellata Kottlowski, AUanaria allani (Warren). 

Thin section: large 1 to 4 mm composite grains ( 1 5 % ) , 
non-skeletal grains ( 2 0 % ) and shell fragments (20%) in 
sparry ( 1 0 % ) and aphanitic calcite matrix ( 3 0 % ) , dolomite 
euhedra ( 5 % ) 3 % 7 5 % 

3 Limestone, dolomitic, fine-crystalline, dark grey, numerous stro
matoporoids, some Amphipora"; weathers medium grey, in 
beds 1 foot to 3 feet, recessive at top and partly covered 36 72 

Unit 
Total 

from base 
Unit 

tota l 
from base 

25 Limestone, dolomitic micro- to medium-crystalline, grey, numer
ous stromatoporoids, some Amphipora at base; weathers grey 
in one bed, appears to thin along strike to the northwest 3 340 

24 Limestone, microcrystalline, grey, a few Amphipora in lower half 
become abundant in upper part, weathers medium grey in 
beds 1 foot to 10 feet, with laminated surface 44 337 

23 Limestone, silty, microcrystalline, dark grey, finely laminated; 
weathers dark grey in one bed. 

Thin section: dolomitized Amphipora!, in aphanitic cal
cite with obscure non-skeletal grains (PL XI F ) 2 293 

22 Covered, appears to be similar to overlying unit 1 291 

21 Limestone, silty?, cryptocrystalline, very light grey, trace of fine 
laminations; weathers light grey in beds 4 to 8 inches 4 290 

20 Limestone, dolomitic, microcrystalline, in part fine-grained, dark 
grey, finely laminated with lighter streaks; weathers grey, 
recessive % 286 

Maligne! Member (47 feet, unit 19 only) 

19 Limestone, very fine grained, light grey, consists almost entirely 
of stromatoporoids, basal foot contains corals and brachio
pods, upper 8 feet very argillaceous with dark grey to black 
limestone; weathering bluish grey (phosphatic?); unit 
weathers light grey, recessive, in beds % foot to 4 feet. 
Brachiopods collected 8 feet from top. GSC loc. 36828: 

Atrypa multicostellata Kottlowski, AUanaria! sp. 

Thin section: subrounded non-skeletal ( 5 % ) and com
posite ( 3 0 % ) grains 0.1 to 2 mm, shell fragments ( 2 % ) in 
sparry calcite ( 6 5 % ) 47 285% 

18 Limestone, very fine grained, dark grey, numerous Amphipora and 
stromatoporoids; weathers grey, in beds about 6 inches thick. 

Thin section: calcispheres ( 2 % ) , shell fragments ( 1 5 % ) 
and non-skeletal grains ( 5 % ) in aphanitic calcite ( 7 0 % ) , 
irregular pores filled with sparry calcite ( 5 % ) 2 238% 

17 Limestone, dolomitic, silty?, microcrystalline, grey, finely lami
nated, trace of stromatoporoids; weathers light grey 1 236% 

16 Limestone, very fine crystalline, grey, large stromatoporoids up to 
1 foot diameter, few brachiopods, some gastropods in upper 
10 feet, numerous Amphipora, matrix becomes dolomitic 
above basal 14 feet; unit weathers light grey, resistant, 
weathering back at top due to thin argillaceous partings, in 
part intraformational conglomerate. Fossils collected from 
interval 10 feet above base, GSC loc. 36832, Atrypa multi
costellata Kottlowski, Trupetostroma lecomptei Stearn. 

Thin section: matrix around stromatoporoids consists of 
non-skeletal dark grains and calcispheres in sparry calcite 36 2 3 5 % 

15 Limestone, slightly argillaceous, very fine crystalline, grey, trace 
of laminations; weathers grey, recessive 1 199% 

14 Limestone, very fine grained, grey, a few Amphipora; weathers 
grey, slightly recessive. 

Thin section: calcispheres ( 2 % ) , non-skeletal grains 
( 2 0 % ) , and shell fragments ( 5 % ) in aphanitic calcite ( 7 0 % ) , 
dolomite euhedra ( 5 % ) . (PL XII A) 1% 198% 



Unit Lithoiogy 

Thickness (feet) 

Basal Limestone Unit (36 feet) 

2 Limestone, dolomitic, micro- to cryptocrystalline, grey; forms a 
resistant light grey marker unit, beds 1 foot to 3 feet. 

Thin section: 30% Amphipora, non-skeletal about 0.1 
mm, grains (20%) and fossil fragments (10%) in aphanitic 
calcite (30%) with some irregular pores filled with sparry 
calcite (10%) 11 36 

1 Covered, talus of limestone, dark grey, microcrystalline. Interval 
includes sub-Devonian paraconformity. 

Thin section: grains and clots of aphanitic limestone 
( 5 0 % ) , calcispheres ( 2 % ) in aphanitic and sparry calcite 
(10%) cement 25 25 

ARCTOMYS FORMATION (Cambrian) 

Sandstone, slightly calcareous, very fine grained, very light 
grey, partly laminated; weathers resistant, orange-brown, in 
beds 1 foot to 3 feet with 1- to 4-inch partings 20 

82 

S E C T I O N 8 Slide Creek (53°03', 117°3972') 

Measured on the northwest side of Slide Creek on unnamed mountain which 
forms part of the Miette thrust sheet at this point. The section is easily accessible 
from the Fiddle River trail by following Slide Creek valley about Wi miles to the 
southwest from Fiddle River. Measured in 1958 by R. W. Macqueen. 

Unit Lithoiogy 

Thickness (feet) 

PALLISER FORMATION 

40 Limestone, aphanitic, medium to dark grey; weathers light grey, 
thick-bedded, resistant. 

SASSENACH FORMATION and Ronde Member of Southesk 

39 Not described: forms recessive, thin-bedded, light grey to light 
brown weathering unit 204 1,476 

SOUTHESK FORMATION (about 650 feet) 

Ronde Member (base only) 

3 8 Limestone, cryptocrystalline, medium grey; weathers light grey to 
yellow-grey 4 1,272 

37 Dolomite, slightly silty, aphanitic, light brownish grey, prominent 
laminations; weathers brownish grey, in Vi- to 12-inch beds 5 1,268 

Arcs Member (187 feet) 

36 Limestone, cryptocrystalline to fine grained, light to medium grey; 
some small vugs, stylolitic partings about every 3 to 4 feet; 
brachiopod fragments between 20 and 43 feet above base, 
brachiopod and gastropod fragments (GSC loc. 36862) in 
upper 20 feet; weathers resistant, very light grey, distinct 
medium to thick beds 187 1,263 

Grotto Member (55 feet) 
35 Dolomite, fine- to medium-crystalline, light brown; Amphipora 

abundant but more scattered in upper 20 feet; 1-foot beds of 
limestone, cryptocrystalline, brownish grey, with dolomitic 
mottling 5 and 11 feet above base; unit weathers light 
brownish grey in Vz- to 2-foot beds, slightly recessive 55 1,076 

Peechee Member (306 feet) 

34 Limestone, aphanitic to fine-grained, brownish grey; brachiopod 
fragments 12 to 15 feet above base, poorly preserved coral 
fragments in upper 3 feet; weathers resistant, medium grey, in 
1- to 3-foot beds, stylolitic partings common 17 1,021 

33 Limestone, aphanitic, light grey to medium brownish grey; 
weathers light grey, resistant, in 1- to 5-foot beds 87 1,004 

32 Dolomite, fine-crystalline, dark bown; abundant Amphipora, 
weathers recessive, thin-bedded 3 917 

3 1 Limestone, aphanitic, medium brownish grey; poorly preserved 
corals about 10 feet from top; weathers very resistant, light 
grey in 2- to 5-foot beds, slightly more resistant than under
lying unit; 1-foot bed of dolomite, medium brown, fine- to 
medium-crystalline 53 feet above base 117 914 

96799—7 

83 

Unit 
Total 

from base 

Unit 
roiai 

from base 



Unit Lithology 

Thickness (feet) 

84 

Unit Lithology 

Thickness (feet) 

17 Limestone, dolomitic, microcrystalline, medium grey; with abun
dant Amphipora, occasional globular stromatoporoids and 
some corals (Thamnopora) making up 70% of unit; inter-
bedded with 1-foot beds of light grey limestone; unit weathers 
light grey, recessive, in beds 1 foot to 4 feet, in part obscure. 

Thin section: about 50% fine, composite grains, 15% 
Amphipora fragments, some calcispheres in a sparry and 
aphanitic calcite matrix which is partially dolomitized 47 337 

16 Covered 5 290 

15 Limestone, aphanitic, grey, slightly porous, stromatoporoids 
abundant between 20 and 39 feet, 55 to 68 feet, and 78 to 
82 feet above base; 1- to 2-foot recessive beds of argillaceous 
limestone occur at base, at 68 and 76 feet above base; unit 
weathers light grey, resistant, thick-bedded 92 285 

14 Limestone, aphanitic, light grey; abundant stromatoporoids in 
upper 30 feet; prominent light grey, resistant limestone forms 
top of unit; weathers brownish grey, resistant, thick-bedded. 

Thin section: from top—15% Amphipora fragments, 
10% shell fragments, a few calcispheres in aphanitic calcite 
matrix 70 193 

Flume Member (123 feet) 
Chert Unit (92 feet) 

13 Limestone, slightly dolomitic, microcrystalline, grey, slightly por
ous; stromatoporoids abundant throughout; upper foot con
tains black, chert nodules; weathers light grey, very resistant, 
thick-bedded. 

Thin section: from base-dolomitized Amphipora frag
ments with some patches of chalcedony 29 123 

12 Limestone, dolomitic, microcrystalline, brownish grey; some beds 
with abundant stromatoporoids and black chert nodules 
especially basal 5 feet; weathers light grey to brownish grey, 
resistant, medium-bedded. 

Thin section: poorly sorted, fine- to medium-grained, a 
few very large composite grains (50%) in a sparry calcite 
matrix 15 94 

11 Limestone, dolomitic, very fine crystalline, brownish grey, slightly 
porous, abundant black chert lenses form up to 20% of unit; 
weathers light grey to light brown, well-bedded. 

Thin section: medium crystalline dolomite with lens of 
aphanitic calcite partly replaced with sparry calcite 4 79 

10 Limestone, dolomitic, micro- to fine-crystalline, brownish grey, 
some dolomitic tracery; Li-foot bed of numerous, resistant 
weathering stromatoporoids in middle of unit, also dark grey 
chert present in middle; weathers light brownish grey, thick-
bedded. 

Thin section: loosely packed, fine, subrounded composite 
grains (60% ) , large shell fragments in a sparry calcite matrix, 
2 5 % dolomitized 12 75 

9 Limestone, dolomitic, microcrystalline, light grey; abundant chert 
along bedding planes; a few stromatoporoids; weathers light 
grey, '-esistant. 

Thin section: well-sorted, rounded, fine composite grains 
(60%) and calcispheres in a sparry calcite matrix which is 
partly recrystallized 4 63 

96799—71 
85 

Unit 
Total 

from base Unit 
Total 

from base 

30 Limestone, aphanitic to fine-grained, brownish grey; 1-foot beds of 
dolomite, brown, fine-crystalline, with abundant Amphipora 
at 11, 38 and 79 feet above base; unit weathers light grey, in 1-
to 4-foot beds; contact with underlying Cairn distinct. Slight 
shift in line of section to northwest across small tear fault, 
possible omission of strata 82 797 

CAIRN FORMATION (715 feet) 

Upper Member (592 feet) 

29 Dolomite, fine-crystalline, brown; traces of Amphipora and corals; 
interbedded with limestone (30% ), microcrystalline, grey 60 715 

28 Limestone, microcrystalline, medium grey; weathers light grey in 
1- to 4-foot beds; 5-foot bed of dolomite, fine-crystalline, 
brown, 10 feet above base 34 655 

27 Dolomite, fine-crystalline, brownish grey; a few Amphipora and 
corals, porous and vuggy, appears reefy; weathers light to 
medium grey, massive 23 621 

26 Limestone, microcrystalline, medium grey; a few bluish grey 
(phosphatic? zones), occasional Amphipora and stromato
poroids; weathers light grey, moderately resistant, massive .... 45 598 

25 Dolomite, fine-crystalline, medium brownish grey, slightly porous; 
large stromatoporoids and abundant Amphipora, with 50% 
interbeds of limestone up to lv i feet thick in upper third, 
Amphipora and stromatoporoids very abundant in upper 7 
feet; weathers light to medium grey, slightly recessive, 
medium- to thin-bedded 34 553 

24 Limestone, aphanitic, grey; abundant Amphipora and stromato
poroids with traces of Thamnopora, some of large stromato
poroids have a central core; interval between 32 and 50 feet 
has few Amphipora but upper 30 feet has beds with very 
abundant Amphipora; weathers grey, medium- to thick-
bedded and well-bedded, resistant except for a 3-foot recessive 
zone 32 feet above base 83 519 

23 Dolomite, fine-crystalline, brownish grey, porous and reefy ap
pearance; poorly preserved Amphipora and stromatoporoids; 
weathers light grey in 1- to 4-foot beds, some vugs, Amphi
pora beds generally darker 23 436 

22 Covered 11 413 

21 Limestone, very fine crystalline, light grey interbedded with darker 
grey limestones with abundant Amphipora which makes up 
50% of unit; stromatoporoids very abundant 14 to 19 feet 
above base; weathers light grey in thick beds 25 402 

20 Dolomite, fine- to coarse-crystalline, medium brownish grey, por
ous and vuggy; poorly preserved Amphipora except in upper 
3 feet; weathers medium grey, thick-bedded, slightly recessive 15 377 

19 Limestone, aphanitic, light grey; stromatoporoids restricted to 
centre 5 feet; weathers very light grey in beds 8 inches to 2 
feet, moderately resistant 13 362 

18 Dolomite, fine-crystalline, brownish grey, slightly porous, some 
vugs; abundant poorly preserved Amphipora; weathers grey, 
thick-bedded, moderately recessive 12 349 



Unit Lithoiogy 

Thickness (feet) 

8 6 

S E C T I O N 9 A S l i d e C r e e k , s o u t h e a s t s i d e ( 5 3 ° 0 2 % ' , 1 1 7 ° 3 8 ' ) 

Measured between 800 and 1,000 feet down northwest slope from prominent 
ridge separating Marmot cirque from Slide Creek. Upper part of section is largely 
covered as is the contact with overlying Southesk carbonates. Section can be 
reached from Slide Creek or Marmot cirque; measured by E. W. Mountjoy in 1961. 

Unit Lithoiogy 

Thickness (feet) 

MOUNT HAWK FORMATION (carbonate faciès) 

Extensive cover of dolomite, argillaceous?, fine-crystalline, brown; 
weathers brown, platy 100+ 

10 Dolomite, fine- to medium-crystalline, medium to dark brown, a 
few stromatoporoids, abundant small vugs filled with white 
calcite in lower half; weathers medium brown in 1- to 2-foot 
beds, moderately resistant 20 589 

9 Dolomite, microcrystalline, light brownish grey; weathers light grey 
to light brownish grey in beds greater than 2 feet, moderately 
resistant 30 569 

8 Dolomite, fine-crystalline, dark brown; weathers medium to dark 
brown in indistinct 1-foot beds, moderately resistant with 
occasional i- to 1-foot interbeds of light grey dolomite 18 
feet helow top, 2-foot bed of dolomite with abundant crinoid 
fragments; 42 feet from top marker unit that forms base of 
Mount Hawk in sections 9b (unit 10) and 10 (unit 30) 103 539 

Contact with underlying unit essentially planar and con
formable except 50 feet farther northwest down hillside it is 
irregular with between 5 and 10 feet of relief. Dolomite 
breccia locally present along contact. 

CAIRN FORMATION 

Reef margin dolomite (155 feet) 
7 Dolomite, micro- to fine-crystalline, light grey, a few vugs filled 

with white calcite; weathers very light grey, resistant, no 
bedding obvious, central part weathers cavernous and appears 
to be in large part dolomite breccia. Twenty-five feet above 
base 5-foot bed of finely laminated dolomite. Basal 15 feet 
gradually becomes darker coloured 115 436 

Upper Member (281+ feet) 

6 Dolomite, fine-crystalline, dark brown; weathers medium brown, 
recessive in indistinct 1-foot beds having poor 1-inch partings; 
scattered vugs and specks of white calcite, some of which may 
be Amphipora 31 281 

5 Dolomite, medium-crystalline, medium to dark brown, weathered 
out vugs up to 2 inches diameter, some of which may be 
stromatoporoids; weathers greyish brown with good 1- to 
3-foot bedding in lower half, resistant 70 250 

4 Dolomite, fine- to medium-crystalline, very light grey, few scat
tered small vugs, weathers light grey, resistant, massive, some 
1- to 3-foot beds in middle part; 18 feet above base 5-foot bed 
of dark brown dolomite 123 180 

3 Dolomite, medium-crystalline, dark brown, abundant calcite filled 
vugs, traces of Amphipora, corals and brachiopods; weathers 
brown, recessive, forming a gully and marker unit. Same unit 
as unit 1 at base of section 9b 8 57 

87 

Unit 
Total 

from base 

8 Limestone, dolomitic, aphanitic, dark grey, zone of chert nodules 
at base; numerous stromatoporoids; weathers grey, massive. 

Thin section: closely packed, well-sorted, fine composite 
grains ( 3 0 % ) , calcispheres ( 3 % ) , large Amphipora! ( 50%) 
in aphanitic calcite matrix in part dolomitized 7 59 

7 Limestone, argillaceous?, microcrystalline, grey; stromatoporoids 
numerous; medium grey chert lens 3 feet above base; weathers 
dark grey, in beds 1 inch to 8 inches, moderately resistant. 
Brachiopods abundant in upper 3 feet. GSC loc. 36859: Atrypa 
multicostellata Kottlowski, Allanaria allani (Warren)? 

Thin section: 50% large fragments of Amphipora sur
rounded by aphanitic calcite with obscure, fine, non-skeletal 
grains, a few calcispheres 15 52 

6 Limestone, argillaceous, aphanitic, dark grey; weathers dark grey, 
finely laminated, recessive, in beds 14 to 1 inch 2 37 

5 Limestone, cryptocrystalline, brownish grey; stromatoporoids 
numerous at top; weathers grey, recessive. 

Thin section: 40% very fine to medium, subrounded, 
poorly sorted, non-skeletal grains, 3 % calcispheres, 1% fossil 
fragments surrounded by sparry (35%) and aphanitic (20%) 
calcite 4 35 

Basal Limestone Unit (31 feet) 
4 Limestone, aphanitic, medium grey; some corals?; weathers very 

light grey, resistant, Vz- to 3-foot partings. 
Thin section: fine to medium, non-skeletal grains ( 3 0 % ) , 

20% calcispheres in aphanitic and sparry calcite matrix 10 31 
3 Limestone, aphanitic, medium grey, with argillaceous, limestone 

partings; weathers grey, recessive, thin-bedded. 
Thin section: fine, non-skeletal, subrounded grains 

( 4 5 % ) , large composite grains ( 5 % ) in sparry calcite matrix. 6 21 
2 Dolomite, silty, slightly calcareous, grey, fine colour laminations; 

with interbeds of argillaceous limestone less than 1 inch thick; 
weathers light grey in beds 4 to 16 inches, slightly recessive .... 3 15 

1 Covered, includes Flume-Arctomys contact and sub-Devonian 
paraconformity 12 12 

ARCTOMYS FORMATION (Cambrian) 

Limestone, aphanitic, very light grey, in part brecciated?, weath
ers light brownish grey, mostly covered 3 

Covered 1 
Dolomite, slightly silty, microcrystalline, brownish grey; weathers 

light brown in beds 1 inch to 8 inches. 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

2 Dolomite, medium-crystalline, light grey to light brown, with 
traces of globular stromatoporoids up to 8 inches diameter; 
weathers light grey in beds greater than 5 feet thick, basal 10 
feet thinner bedded 29 49 

1 Dolomite, medium-crystalline, brown 20 20 
Remaining part of upper member estimated to be about 25 
to 50 feet by comparison with sections 9b and 10. 

S E C T I O N 9b R i d g e c r e s t b e t w e e n Sl ide C r e e k a n d M a r m o t C i r q u e 

(53°02y2', 117°38') 

Measured along prominent north-south-trending ridge separating Marmot cir
que from Slide Creek (forms skyline in PI. II B). Measured about 500 feet north 
of section 10 in 1961 by E. W. Mountjoy. 

Unit Lithology 

Thickness (feet) 

Sassenach Formation and Ronde Member appear to form 
dip-slope immediately southwest of top of section. Began 
measuring section on ridge crest. 

SOUTHESK FORMATION 

Arcs Member (base) 

28 Limestone, aphanitic, light to medium grey; weathers light grey, 
resistant in Vi- to 2-foot beds. 

Thin section top: prominent sparry calcite laminations 
with 1 mm non-skeletal grains with abundant calcispheres; 
greater part of rock is aphanitic calcite and with 10 to 20% 
non-skeletal grains about 0.05 mm. 

Thin section base: 0.01 to 0.1 mm, rounded, non-skeletal 
grains (40%), 0.1 to 2 mm subangular to subrounded com
posite grains (35%), in sparry calcite (20%), shell fragments 
(5%), and calcispheres (2%) 89 

27 Dolomite, fine-crystalline, very light grey, trace of porosity on 
weathered surfaces, a few interbeds of brown dolomite at base 
and in middle of unit; weathers very light grey, resistant, mas
sive, except upper part which is in 1- to 3-foot beds. Thickness 
unreliable as followed unit along strike for over 800 feet and 
no bedding present to assist lateral tracing 150-200 

Grotto Member (58 feet) 

26 Dolomite, microcrystalline, medium grey-brown, abundant Am-
phipora in some beds; weathers medium brown in 1- to 3-foot 
beds, moderately resistant 42 688 

25 Dolomite, fine-crystalline, light brown; weathers light greyish 
brown in 1-inch to 2-foot beds, forms base of resistant car
bonate of ridge crest 16 646 

MOUNT HAWK FORMATION (308 feet) 

24 Limestone, micro- to fine-crystalline, medium grey, abundant bra-
chiopods and corals in some beds; weathers medium grey, 
moderately resistant 12 630 

Unit Lithology 

Thickness (feet) 

89 

Unit 
Total 

from base 

Unit 
Total 

from base 

88 

23 Limestone, microcrystalline and interbedded calcareous shale, dark 
grey to black; weathers dark grey-brown, layer of brachiopods 
3 feet from top, basal 3 feet covered. 

Thin section: dark brown calcite mud (55% ), shell frag
ments or recrystallized carbonate less than 0.05 mm (40%), 
and quartz silt (5%) 12 618 

22 Limestone, dolomitic in part, slightly argillaceous, abundant bra
chiopods, corals, stromatoporoids, A try pa; weathers mod
erately resistant. 

Thin section: rounded non-skeletal grains 0.05 to 0.2 mm, 
dolomite euhedra (15%) 10 606 
4 mm composite grains (2%), fossil fragments (10%), calci
spheres (2%), in sparry calcite (35%), with about 0.05 mm 

21 Limestone, argillaceous and silty, and calcareous shale, dark grey 
abundant brachiopods and a few corals in upper half. GSC 
loc. 47352: chonophyllid genus A, Schizophoria sp., Calvin-
aria albertensis albertensis (Warren), Pugnoides cf. P. solon 
Thomas and Stainbrook, Pugnoides sp., Atrypa sp., "Grune-
waldtia" americana Stainbrook, Thomasaria rockymontana 
(Warren) 36 596 

20 Limestone, microcrystalline, dark grey, resistant, essentially a 
coral biostrome with colonial and rugose corals 3 560 

19 Limestone, argillaceous and silty?, dark grey with interbeds of 
calcareous shale, weathers recessive, fossil collection GSC 
loc. 47357: Pugnoides cf. P. solon Thomas and Stainbrook, 
Pugnoides sp 14 557 

18 Limestone, microcrystalline, dark grey, abundant corals and stro
matoporoids, essentially a coral biostrome. 

Thin section: quartz silt (10-15%), fossil fragments 
(2% ) in aphanitic calcite with a few small pores filled with 
sparry calcite (5%) 10 543 

17 Limestone, argillaceous, dark grey, recessive 4 533 

16 Covered Ю 529 
15 Limestone, in part argillaceous, microcrystalline, medium grey; 

abundant rugose corals, some beds with abundant fossil debris; 
weathers recessive, medium grey, corals from top GSC loc. 
47351: Phillipsastrea nevadensis magna (Stumm). 

Thin section: non-skeletal grains (0.05 to 0.4 mm) grad
ing to aphanitic calcite, shell fragments (5%), calcispheres 
(2%) in sparry calcite (30%), suggestion of algal lamina
tions in parts of section 40 519 

14 Limestone, micro- to fine-crystalline, medium grey, a few interbeds 
of limestone breccia, thicker beds contain abundant fossil 
fragments; some Atrypa, rugose corals and lamellar stroma
toporoids; weathers light to medium grey, in 1-inch to 3-foot 
beds, moderately resistant except for 5-foot recessive intervals 
20 and 35 feet above base. 

Thin section: subrounded, non-skeletal grains 0.05 to 
0.5 mm (35%), shell and coral fragments 0.1 to 4 mm 
(15%), calcispheres (2%) in sparry calcite (25%) with rock 
fragments (25%) of similar limestone but with smaller grains. 82 479 

13 Limestone, microcrystalline, dark grey, in part argillaceous, some 
of thicker beds contain fragments of stromatoporoids and 
brachiopods; weathers medium grey, recessive in 1- to 6-inch 
beds 17 397 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

12 Limestone, microcrystalline, dark grey, occasional brachiopods; 
weathers greyish brown, resistant in 1- to 3-foot beds. 

Thin section: fossil fragments 0.05 to 1 mm ( 5 0 % ) , 
rounded non-skeletal grains 0.05 to 0.2 mm (20% ) , rare calci-
spheres, a few fragments up to 2 mm of aphanitic calcite in 
aphanitic calcite (10%) and sparry calcite (30%) which 
occupy large irregular areas suggestive of organic (algal?) 
framework 12 380 

11 Dolomite, microcrystalline, medium grey-brown; weathers light 
grey-brown in 3- to 30-inch beds, very resistant 13 368 

10 Limestone, slightly dolomitic, microcrystalline, dark brownish grey, 
rare corals and brachiopods, abundant brachiopods in upper 
foot, irregular contact with overlying dolomite, weathers 
medium-grey brown in 4- to 3-foot beds, resistant, forming 
base of small cliff. This unit same bed as unit 8 of section 9a 
and unit 30 of section 10. 

Thin section: stromatoporoid fragment surrounded by 
limestone with subrounded, non-skeletal grains 0.05 to 1 mm 
(50%) in aphanitic calcite (35%) and sparry calcite or dolo
mite (15%) filling pores or spaces around grains 33 355 

PERDRIX FORMATION calcareous facies (142 feet) 

9 Limestone, microcrystalline, dark grey; occasional brachiopods, 
corals and stromatoporoids; weathers medium grey in irregular 
2- to 24-inch beds, moderately resistant in upper part 82 322 

8 Limestone, microcrystalline, dark grey, brachiopods, corals stro
matoporoids abundant; weathers recessive, medium grey in 
Vi- to 3-inch beds. Fossils collected from upper two-thirds, 
GSC loc. 47354: Thamnopora sp., Tabulophyllum mcconnelli 
(Whiteaves), Schizophoria sp., Leiorhynchus carya Crickmay, 
Atrypa sp., Warrenella nevadensis (Walcott) 31 240 

7 Dolomite, calcareous, micro- to fine-crystalline, light grey, with 
globular stromatoporoids, small rugose corals, gastropods; 
weathers light grey, moderately resistant 3 209 

6 Dolomite, argillaceous, microcrystalline, dark grey-brown; weath
ers dark brown, very thin-bedded 6 206 

5 Dolomite, fine-crystalline, dark brown, in part finely laminated, 
weathers brown in Vi- to 3-inch beds, slightly recessive. Basal 
contact not well exposed, beds can be observed to gradually 
onlap to the northwest. (PL IV B) 20 200 

CAIRN FORMATION 

Reef margin dolomite (25 feet) 
4 Dolomite, fine- to medium-crystalline, light grey, minor dark brown 

dolomite breccia fragments; prominent irregular breccia at 
top with fragments up to 8 inches long, unit moderately re
sistant 25 180 

Upper Member (1554- feet) 
3 Dolomite, fine-crystalline, dark brown 46 155 
2 Dolomite, fine-crystalline, massive, relict traces of stromatopo

roids, top 15 feet gradually becomes darker 101 109 
1 Dolomite, fine-crystalline, dark brown with dolomitized corals and 

gastropods; weathers brown, recessive. Same bed as unit 3 of 
section 9a 8 8 
Inaccessible, estimate 50 to 100 feet to prominent recessive 
interval on mountain side which marks the Maligne equivalent. 
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S E C T I O N 10 Southeast Reef Margin, northwest side of Marmot Cirque 
(53°02y2', 117°37%') 

This well-exposed section was measured in the prominent cirque which drains 
into Fiddle River about a mile south of Slide Creek. The section may be reached 
by following this creek for about 2 miles southwest from Fiddle River. Measured 
on the northwest side of the cirque in 1958 and 1961 by E. W. Mountjoy. 

Unit Lithology 

Thickness (feet) 
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Unit 
total 

from base 

Unit 
total 

from base 

MOUNT HAWK FORMATION (base) 

30 Limestone, dolomitic and dolomite, microcrystalline, dark greyish 
brown, weathers grey resistant and forms a prominent over
hanging cliff between 30 and 40 feet thick which can be traced 
across the cirque. 

PERDRIX F O R M A I ION ( 2 2 0 feet) 

29 Limestone, microcrystalline, dark grey, traces of corals and bra
chiopods a few lamellar stromatoporoids, weathers medium 
grey, moderately resistant in beds 1 inch to 2 feet. 

Thin section: 40 to 50% sub-to-well-rounded, well-
sorted, very fine, non-skeletal grains, 5% large composite 
grains, 5% calcispheres, 2% shell fragments in sparry calcite. 35 657 

28 Limestone, micro- to fine-crystalline, dark grey; some beds with 
abundant rugose corals, brachiopods, a few Amphipora and 
stromatoporoids generally restricted to thicker units; inter-
bedded with thin, 1-inch beds of dark grey, argillaceous lime
stone; unit weathers recessive; GSC loc. 47347 from 5 to 15 
feet above base. Tabulophyllum sp., Devonoproductus sp., 
Leiorhynchus carya Crickmay, Warrenella nevadensis 
(Walcott) . 

Thin section: 50% Amphipora fragments, few shards of 
shell fragments surrounded by very fine, sub-to-well-rounded, 
non-skeletal grains 91 622 

27 Limestone, microcrystalline, medium grey, traces of rugose corals; 
weathers light grey, resistant, one bed grades laterally to 
southeast into lithology of overlying unit 15 531 

26 Limestone, microcrystalline, dark grey with argillaceous limestone 
interbeds; corals abundant in upper 5 feet, a few brachiopods 
and gastropods; abundant dark grey chert nodules; weathers 
recessive in Vi- to 12-inch beds 18 516 

25 Limestone, microcrystalline, dark grey; abundant small solitary 
corals, a few brachiopods; weathers medium grey to brown, 
resistant in beds \V% to 2 feet 10 498 

24 Limestone, slightly dolomitic, micro- to fine-crystalline, dark grey; 
colonial and solitary corals, brachiopods, globular stroma
toporoids, crinoid fragments, some beds with abundant fossil 
fragments; weathers light to brownish grey, recessive in beds 
Vi inch to 2 inches, upper 3 feet more recessive. 

Thin section: aphanitic carbonate and composite grains 
cemented by fine- to coarse-crystalline dolomite, in various 
stages of recrystallization 18 488 

23 Dolomite, and limestone, fine- to medium-crystalline, dark grey, 
abundant calcite veinlets and blebs, weathers light grey, mod
erately recessive in beds Vi inch to 3 inches 15 470 



Unit Lithology 

Thickness (feet) 

Unit Lithology 

Thickness (feet) 
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Unit 
Total 

from base Unit 
Total 

from base 

22 Covered, a few outcrops of argillaceous dolomite and limestone, 
brown, traces of laminations; abundant fragments of crinoids, 
gastropods, brachiopods, corals, lamellar stromatoporoids; 
weathers brown in VA- to 1-inch beds 18 455 
Contact with underlying Cairn Formation very irregular with 
as much as 10 feet of relief and locally dolomite breccia or 
conglomerate. 
Shift in line of section about 400 feet southeast. 

CAIRN FORMATION (239 feet) 

Reef margin dolomite (154 feet) 
21 Dolomite, fine-crystalline, light grey, with fragments of dark 

brown dolomite up to 4 inches across and some much larger; 
weathers resistant, light to medium grey, bedding obscure 40 437 

20 Dolomite, medium-crystalline, light grey, abundant large vugs up 
to 4 inches across in middle, slightly porous, dark grey dolo
mite beds 2 feet thick with abundant Amphipora at 40 feet and 
83 feet above base; weathers very resistant, light grey, mas
sive, no bedding. 

Thin section: fine- to medium-crystalline dolomite, 
stained brown with subangular contacts. (PI. XI D) 83 397 

19 Dolomite, fine- to medium-crystalline, medium brown, abundant 
white calcite vugs; abundant Amphipora, a few solitary corals, 
crinoid fragments, suggestion of globular stromatoporoids; 
weathers light brown, resistant, no bedding 12 314 

18 Dolomite, medium-crystalline, dark greyish brown, white calcite 
nodules up to Vi inch weather out and form pitted surface, 
traces of white specks along some beds — possible Amphipora 
and brachiopods, a few brachiopods at base, some crinoid 
fragments and globular stromatoporoids; weathers medium 
brown, very resistant, distinct bedding in upper half 19 302 

Units 21, 20, 19 and 18 above form prominent massive 
dolomite of reef margin. They grade southeastward into resist
ant weathering limestones which in turn grade into shales, 
and are in part overlapped by Perdrix shales. 

Upper Member (85 feet) 
17 Limestone, dolomitic, fine- to medium-crystalline, medium grey, 

crinoidal, a few globular stromatoporoids, weathers brownish 
grey, recessive in 1- to 6-inch beds 4 283 

16 Dolomite, calcareous in part limestone, fine-crystalline, grey, 
weathers light brownish grey 9 279 

15 Limestone, slightly dolomitic, micro- to fine-crytalline, dark grey; 
abundant fossil fragments, small colonial corals Thamnopora, 
Atrypa, and globular stromatoporoids; weathers medium 
brownish grey, in obscure 1-to 12-inch beds 11 270 

14 Limestone, fine-crystalline, light brownish grey; a few stromato
poroids, corals, crinoids and brachiopods, basal 3 feet full of 
fossil fragments and very calcarenitic; weathers light brown
ish grey in 1- to 2-foot obscure beds, resistant. GSC loc. 
36912 from base: Eleutherokomma reidfordi Crickmay. 

Thin section: fine aphanitic grains, some large rounded 
shell fragments, few composite grains cemented by dolomite 
and sparry calcite; grains corroded and partly replaced 61 259 

MALIGNE FORMATION (39 fee t ) 

13 Limestone, argillaceous, microcrystalline, dark grey; weathers re
cessive, medium grey in beds 1 foot to l'/i feet. GSC loc. 
36882, 9 feet above base: Spongophyllum imperfectum Smith, 
Devonoproductus cf. D. walcotti (Fenton and Fenton), 
Atrypa sp. L 17 198 

12 Limestone, microcrystalline, dark grey; weathers grey in beds 3 
to 12 inches, moderately resistant. 

Thin section: 25% subangular, fine, non-skeletal grains, 
surrounded by sparry calcite—15% clear, 60% stained brown 12 181 

11 Limestone, argillaceous?, microcrystalline, dark grey; weathers re
cessive, grey, obscure 1- to 4-inch beds. 

Thin section: silt to fine-grain sized, dark, aphanitic cal
cite grains, a few composite, in sparry calcite cement which 
has partly replaced some of grains 10 169 

FLUME FORMATION (159 feet) 

Chert Unit (123 feet) 
10 Limestone, dolomitic, micro- to fine-crystalline, dark grey; a few 

stromatoporoids at top, forms part of underlying unit; 
weathers grey in obscure beds 17 159 

9 Limestone, dolomitic, fine-crystalline, grey; stromatoporoids form 
about 50% of rock, some very large; and weather light grey, 
minor chert 15 feet above base, limestone becomes laminated 
near the top; weathers light brownish grey, massive. GSC loc. 
36854productellid, Atrypa multicostellata Kottlowski. 

Thin section: aphanitic grains and a few large composite 
grains in coarse sparry calcite cement with minor aphanitic 
calcite present in spar 36 142 

8 Limestone, in part slightly argillaceous, micro- to fine-crystalline, 
grey; abundant stromatoporoids; weathers recessive, medium 
grey in 1- to 6-inch beds 5 107 

7 Limestone, dolomitic, very fine crystalline, dark grey; consists of 
about 50% stromatoporoids, trace of brachiopods 11 feet 
above base, a few Amphipora 15 feet above base; a few dark 
grey chert lenses and nodules; weathers light to medium grey, 
very massive, some dolomitic mottling. 

Thin section: shell fragments, suggestion of aphanitic 
grains in matrix of aphanitic calcite which has been largely 
replaced by sparry calcite and dolomite euhedra 22 102 

6 Limestone, very fine crystalline, grey; occasional stromatoporoids, 
a few brachiopods; thin lenticular lenses and nodules less 
than 1 inch thick of black chert along bedding planes; 
weathers medium grey in 1- to 3-foot beds, slightly recessive. 

Thin section: matrix around stromatoporoids — a few 
non-skeletal grains in aphanitic calcite matrix partly replaced 
by sparry calcite 18 80 

5 Limestone, slightly dolomitic, micro- to fine-crystalline, dark grey, 
traces of laminations in beds 6 to 12 inches; interbedded with 
limestone, fine-crystalline, grey with stromatoporoids, some 
brachiopods in beds 2 to 4 feet, unit weathers brownish grey, 
recessive and stromatoporoid limestone predominates. GSC 
loc. 36878, 3 feet above base: Atrypa multicostellata Kot
tlowski, Spinatrypa sp., Allanarial, Athyrisl sp., Cyrtinal sp. 



Unit 

Thin section: subrounded to well-rounded, aphanitic, 
non-skeletal grains, closely packed cemented with fine-crys
talline dolomite 21 62 

4 Covered 5 41 

Basal Limestone Unit (36 feet) 

3 Limestone, aphanitic, grey; some stromatoporoids less than 2 

inches diameter; weathers light grey, very resistant in beds 
3 to 4 feet, forms distinct marker unit 12 36 

2 Limestone, slightly argillaceous, aphanitic, dark grey, finely lamin
ated, weathers grey in 2- to 12-inch beds, recessive. 

Thin section: aphanitic calcite some suggestion of non-
skeletal grains 7 24 

1 Covered, contains Devonian-Cambrian paraconformity 17 17 

ARCTOMYS FORMATION (Cambrian) 

Sandstone and siltstone, slightly dolomitic, fine laminations and 
crossbeds; weathers orange-brown in beds V2 foot to 2 feet, 
resistant, somewhat thinner bedded at top and becomes 
recessive. 

Thin section: 15 to 30% coarse quartz silt concentrated 
in layers in carbonate (dolomite) matrix 40 
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S E C T I O N 11 Southeast Reef Margin, southeast side of Marmot Cirque 
(53°0214', 117°37') 

Basal part of Devonian measured on southeast side of small cirque near south

east edge of Miette reef in Miette thrust sheet. 

The transition from reef to non-reef sequence is well exposed and easily 

accessible, see accompanying section 10. These sections can be easily reached from 

the Fiddle Creek trail about Wi miles to the northeast by following the southeast 

side of the creek that drains the cirque. Measured along southeast wall of cirque 

in 1958 by E. W. Mountjoy. 

Unit Lithology 

Thickness (feet) 

Overlying strata, upper part of Mount Hawk Formation, talus 
covered argillaceous limestones. 

MOUNT HAWK FORMATION (base) 

15 Limestone, very fine crystalline, medium grey; weathers light 
brownish grey in 2- to 5-foot beds; trace of angular frag
ments. Corresponds to unit 30 of section 15. 

Thin section: 30% fine to coarse fossil fragments, most
ly crinoid and brachiopod, some Amphipora and Tenta-
culitesl in aphanitic calcite mud with very fine fragments 
(fossil) of clear calcite, minor pyrite 25 716 

P E R D R I X F O R M A T I O N ( 3 7 4 f e e t ) 

14 Mostly covered with scattered outcrops of shale, black, thin-
bedded 82 691 

13 Covered, a few outcrops of calcareous shale and argillaceous lime
stone, upper 10 feet limestone, argillaceous 100 509 

12 Limestone, microcrystalline, medium grey, a few corals; weathers 
light grey, resistant, in obscure 2- to 5-foot beds 42 409 

11 Limestone, argillaceous, microcrystalline, dark grey; weathers re
cessive, in 2- to 6-inch beds 40 367 

10 Covered, a few outcrops of limestone, argillaceous, microcrystal
line, dark grey; weather in 14- to 2-inch beds 110 327 

M A L I G N E F O R M A T I O N ( 1 0 3 feet) 

9 Limestone, very fine crystalline, dark grey; weathers light grey, 
resistant in beds 2 to 12 inches. 

Thin section: layered fabric, 30% subangular, coarse, 
shell fragments, a few subrounded Amphipora fragments; 5% 
calcispheres; 20% fine subrounded, non-skeletal grains; sur
rounded by 30% sparry and 20% aphanitic calcite. (PI. 
XII D ) 19 217 

8 Limestone, fine-crystalline to fine-grained, dark grey, some crinoid 
detritus; weathers light grey in indistinct beds 1 inch to 12 
inches. Atrypa bed in upper 5 feet, GSC loc. 36858: Atrypa 
spp. J, К and L, Eleutherokomma reidfordi Crickmay, War-
renella sp. 

Thin section: 15 to 2 0 % very fine, non-skeletal grains in 
sparry calcite 30 198 
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Lithology 

Thickness (feet) 

Unit 
to ta l 

from base 

Unit 
lota l 

from base 



Unit Lithology 

Thickness (feet) 
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S E C T I O N 12 Bryant Creek (53°02', 117°37') 

The section was measured on the northwest side of Bryant Creek in the Miette 
thrust sheet about a mile upstream from its junction with the Fiddle River. The 
Sassenach Formation, Ronde Member, and upper part of the Mount Hawk Forma
tion are well exposed in the creek and were measured along it. The lower part of the 
sequence was measured along the ridge crest about a V4 mile to the north. Several 
small vertical tear faults occur between the two parts making correlation and lateral 
tracing difficult. The upper part of the section was measured by R. W. Macqueen in 
1958 and lower part by E. W. Mountjoy in 1961. 

Unit Lithology 

Thickness (feet) 

PALLISER FORMATION ( b a s e ) 

35 Limestone, dark grey, cryptocrystalline, traces of dolomitic mott
ling, some thin recessive partings; weathers light grey, mas
sive, resistant. Contact distinct and planar 100 1,297 

SASSENACH FORMATION (71 feet) 

34 Limestone, very silty, medium to dark grey, aphanitic, prominent 
laminations; weathers light grey tending to part in slabs 1 
inch to 10 inches thick, resistant 3 1,197 

33 Dolomite, silty, medium grey, aphanitic, light grey; prominent 
laminations, weathers resistant in thick beds 8 1,194 

32 Limestone, dark grey, aphanitic; weathers yellow-grey in one bed, 
resistant 5 1,186 

31 Dolomite, silty, light to medium grey; microcrystalline, prominent 
silt laminations; weathers light grey, resistant, tending to part 
in 2- to 8-inch beds 29 1,181 

30 Limestone, slightly silty, medium brownish grey, aphanitic; 
weathers light grey in thick beds 15 1,152 

29 Dolomite, silty, light to medium grey; weathers yellowish grey, 
recessive П 1,137 

SOUTHESK FORMATION (140 feet) 

Ronde Member (140 feet) 

28 Limestone, slightly silty (?) , dark grey, aphanitic, some dolomitic 
tracery; trace of stromatoporoids (?) , weathers medium grey; 
resistant, in 10- to 24-inch beds 7 1,126 

27 Dolomite, dark grey, cryptocrystalline; weathers light grey, re
sistant 9 1,119 

26 Limestone, silty, medium grey, aphanitic, a few brachiopod cross-
sections; weathers light grey, resistant, in 1- to 3-foot beds, 
some dolomitic tracery 14 1,110 

25 Dolomite, silty, medium grey, micro- to fine-crystalline, weathers, 
light to medium grey, slightly recessive 11 1,096 

24 Limestone, silty, dark grey, aphanitic; traces of corals in lower 6 
feet; weathers medium grey with dolomitic tracery on 
weathered surface 24 1,085 

23 Dolomite, silty, light grey, aphanitic; weathers light grey, resis
tant, thick-bedded 22 1,061 

22 Limestone, silty, dark grey, aphanitic, trace of laminations, numer
ous corals, Amphipora, some nautiloids; weathers light grey, 
resistant in 2- to 4-foot beds 20 1,039 

97 

Unit 
t o t a l 

from base 

7 Limestone, argillaceous?, microcrystalline, dark grey, brachiopods; 
weathers medium grey, recessive, in 3- to 12-inch beds. Fossils 
collected from upper 5 feet, GSC loc. 36853: Productella sp., 
Calvinaria variabilis athabascensis (Kindle), Atrypa sp. K, 
Eleutherokomma reidfordi Crickmay, Emanuella sp. Two 
talus collections: GSC loc. 36853b in addition to above, Cal
vinaria albertensis (Warren), Atrypa sp. L; and GSC loc. 
36903, Charactophyllum sp. 

Thin section: subrounded shell fragments ( 2 5 % ) up to 
2 m m average 0.4 mm in aphanitic calcite 54 168 

F L U M E FORMATION (114 feet) 

6 Limestone, dolomitic, fine- to medium-crystalline, abundant 
stromatoporoids, some light grey chert nodules 5 feet above 
base; weathers resistant, light grey, in 2- to 5-foot beds 25 114 

5 Limestone, dolomitic, fine crystalline, dark grey; with irregular 
dark grey chert nodules, prominent 1-foot chert bed at top; 
weathers massive 19 89 

4 Limestone, dolomitic, very fine to fine-crystalline, dark grey, abun
dant stromatoporoids, some argillaceous interbeds; weathers 
medium grey in 1- to 3-foot beds. Some corals and brachio
pods in lower 20 feet, GSC loc. 36848: Tabulophyllum sp., 
Productella sp., Atrypa multicostellata Kottlowski, Spina-
trypa sp., Allanaria allani (Warren) 31 70 

3 Limestone, slightly argillaceous, microcrystalline, dark grey, some 
stromatoporoid interbeds; weathers medium grey, in beds 1 
inch to 20 inches, very recessive, basal 3 feet covered 12 39 

Basal Limestone Unit (27 feet) 

2 Limestone, microcrystalline, light grey, a few stromatoporoids at 
base; forms a prominent, resistant light grey marker unit. 

Thin section: 4 0 % subrounded, poorly sorted, fine, non-
skeletal grains, 5% large composite grains, 5% calcispheres, 
5 to 10% shell fragments surrounded by 3 0 % aphanitic and 
2 0 % sparry calcite. (PL XII C) 7 27 

1 Covered, interval includes Devonian-Cambrian paraconformable 
contact 20 20 

Underlying beds silty dolomites of upper part of Arc-
tomys Formation (Cambrian). 

Unit 
tota l 

from base 



Unit 
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Lithology 

Thickness (feet) 

Unit Lithology 

Thickness (feet) 

10 Limestone, dark grey, macrocrystalline, a few silicified corals and 
stromatoporoids, chert present in upper 4 feet; weathers light 
grey, resistant, in 1- to 24-inch beds, appears to thin towards 
the southeast 10 244 

9 Shale, very calcareous, dark grey to black, abundant Tentaculites, 
interbedded with thin beds of limestone, argillaceous, crypto-
crystalline, black; weathers dark grey, recessive in 1- to 12-
inch beds 70 234 

8 Limestone, medium grey, microcrystalline, some Thamnopora and 
corals; moderately resistant, unit thins in both directions along 
strike 6 164 

7 Interbedded shale, black, calcareous and limestone, dark grey with 
Tentaculites, unit is recessive 4 158 

MALIGNE FORMATION ( 7 4 f e e t ) 

6 Limestone, slightly argillaceous, dark grey, microcrystalline abun
dant brachiopods in upper half; weathers medium grey moder
ately recessive in 1-inch to 6-inch beds 74 154 

FLUME FORMATION (80 feet) 

Chert Unit (70 feet) 

5 Limestone, dark grey, with abundant large stromatoporoids partly 
silicified; forms one massive light grey weathering unit 22 80 

4 Limestone, dark grey, microcrystalline, numerous Amphipora with 
lenses and nodules of dark grey chert spaced every Vz foot to 
5 feet; weathers resistant in beds 1 foot to 5 feet 20 58 

3 Limestone, dark grey, microcrystalline, abundant stromatoporoids 
and Amphipora, trace of brachiopods near top; weathers 
medium grey in indistinct beds 1 foot to 3 feet, lower 12 feet 
recessive 28 38 

Basal Limestone Unit (10 feet) 
2 Limestone, light grey, aphanitic, weathers light grey resistant, in 

beds thicker than 4 feet 10 10 

1 Covered, includes Devonian-Cambrian paraconformity forming 
prominent recessive notch across ridge 32 

ARCTOMYS FORMATION (Cambrian) 

Siltstone and silty dolomite, yellowish brown; weathering 
yellow and orange-brown, moderately resistant. 
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Unit 
Total 

from base 
Unit 

Total 
from base 

21 Dolomite, silty, medium grey, microcrystalline; weathers light 
grey, resistant, in 2- to 24- inch beds, laminated at base 10 1,019 

20 Limestone, dark grey, some dolomitic tracery, very fine crystal
line, a few corals; weathers medium grey 5 1,009 

19 Dolomite, silty, medium grey, micro- to fine-crystalline, IVz-ioot 
bed of siltstone 8 feet above base, traces of silt laminations in 
remainder; weathers light grey, resistant, in 2- to 24-inch beds 16 1,004 

18 Limestone, silty, dark grey, microcrystalline; prominent silt lamin
ations; a few corals; weathers medium grey in 6- to 24-inch 
beds 2 988 

MOUNT HAWK FORMATION (350 feet) 

17 Limestone, medium grey, aphanitic, some dolomitic mottling, a 
few corals and Amphipora, 15 feet above base a prominent 
3-foot Amphipora bed; weathers light grey in 1- to 3-foot beds 
with some thinner argillaceous partings, generally recessive 
compared to adjacent strata. GSC loc. 36888 collected near 
base: Alveolites cf. A. sp. C, Thamnopora sp., Smithiphyllum 
cf. S. imperjectum Smith, Calvinaria albertensis (Warren) .... 70 986 

16 Limestone, medium grey, microcrystalline, some dolomitic tracery, 
a few corals and Thamnopora!, weathers light grey, resistant 
in 1- to 4-foot beds. GSC loc. 36855 from prominent coral 
bed near base: Pachyphyllum nevadense Stumm, Atrypa sp. J. 62 916 

Shift in line of section to ridge about a quarter of a mile 
to the north. Several tear faults of small displacement may 
introduce minor duplication or omission of beds in section. 

15 Limestone, dark grey, microcrystalline, weathers yellow-brown in 
Vz- to 3-inch irregular, nodular beds, separated by calcareous 
mudstones with numerous brachiopods. Unit forms base of 
resistant upper part of Mount Hawk Formation 63 854 

14 Limestone, medium grey, aphanitic, with brachiopods, forming 
poorly bedded units 5 to 15 feet thick, weathers yellow-brown; 
interbedded with mudstone, calcareous, medium brownish 
grey, is recessive 5- to 10-foot units, weathering light grey 
to yellowish brown. Brachiopods collected in basal 100 feet. 
GSC loc. 47358: Calvinaria albertensis (Warren) 229 791 

13 Limestone, medium to dark grey, microcrystalline, some beds with 
abundant crinoid fragments and brachiopods, in Vz- to 6-inch 
beds; weathers medium grey-brown; interbedded with dark 
grey to black calcareous shale weathering dark grey in beds 
less than an inch thick. Lower half is largely covered. GSC 
loc. 47363 from 20 to 40 feet above base: Schizophoria sp., 
Douvillina sp., Leiorhynchus carya Crickmay. GSC loc. 
36849 collected from creek bottom immediately to south 
from within this unit: Calvinaria cf. С. variabilis insculpta 
(McLaren) 93 562 

12 Limestone, medium grey, microcrystalline, suggestion of stromato
poroids ( ? ) ; weathers light grey, resistant in beds greater than 
a foot. Forms a distinct marker unit on slopes to northwest 
and is same bed as unit 15 of section 9 13 469 

P E R D R I X F O R M A T I O N ( 3 0 2 f e e t ) 

11 Interbedded limestone and calcareous shale, very recessive similar 
to unit 9 below, about 50% covered 212 456 



SECTION 13 Head of Fiddle River (53°OT, 117°36') 

Incomplete Devonian section measured near the head of the Fiddle River on 
northwest side, about 3 miles southwest of Fiddle Pass, in immediate hanging-wall of 
Miette thrust. Sassenach and Mount Hawk Formations were measured in stream 
bed. Measured 1958, upper part by E. W. Mountjoy, lower part by R. W. Macqueen. 

Unit 

100 

Lithology 

Thickness (feet) 

Unit Lithology 

Thickness (feet) 

10 Limestone, silty, micro- to fine-crystalline; weathers light grey, 
abuts against light grey limestone mass (reef?) along strike; 
weathers light brown. Across valley limestone masses are 
small and lenticular 15 115 

9 Limestone, argillaceous, microcrystalline, dark grey, with some 
thin interbeds of silty? limestone; weathers yellow-brown, 
beds obscure, partings 1 inch to 12 inches. A few brachiopods, 
some algae or stromatoporoids. GSC loc. 36895 from upper 
20 feet: Tabulophylhim sp., Schizophoria sp., Atrypa sp. L, 
and gastropods indet. GSC loc. 36890 from base: Schizo
phoria sp., Atrypa spp. J and К 100+ 100 

Remainder of Mount Hawk and most of Perdrix not measured. 
Appears to be normal non-reef sequence. Graphic calculations 
indicate that the total Mount Hawk is about 550 feet thick and 
the total Perdrix is 350 feet thick. Therefore missing inter
val is 7 0 0 ± 

PERDRIX FORMATION (base only) 

8 Shale, black, mostly covered 100+ 

MALIGNE FORMATION ( 8 1 feet) 

7 Limestone, argillaceous, dark grey, recessive 7 5 % covered. GSC 
loc. 36892 collected from uppermost 15 feet across Fiddle 
River on southeast side: Productella sp., Calvinaria alber-
tensis (Warren), C. variabilis insculpta (McLaren), Atrypa 
sp. L, Eleutherokomma reidfordi Crickmay 24 183 

6 Limestone, argillaceous, cryptocrystalline, dark grey; weathers 
medium grey, recessive, in beds 2 to 6 inches. 

Thin section: dark aphanitic calcite mud with 3 % fine 
shell fragments 19 159 

5 Limestone, cryptocrystalline, medium grey; weathers light grey, 
distinct 3- to 12-inch beds; with interbeds less than 1 inch of 
calcareous shale; unit weathers moderately resistant. 

Thin section: dark aphanitic calcite mud with 3 % fine 
shell fragments 13 140 

4 Limestone, argillaceous, cryptocrystalline, medium grey; weathers 
recessive, in beds 1 foot to 3 feet with thin argillaceous 
partings. 

Thin section: 7 0 % dark aphanitic calcite, 2 0 % fine, well-
rounded, non-skeletal grains, 3 % shell fragments, 5% voids 
filled with clear calcite 25 127 

F L U M E FORMATION (102 feet) 

3 Limestone, cryptocrystalline, medium grey; intervals of dark grey, 
chert nodules as follows: 1-foot bed 10 feet and 16 feet above 
base, 4-foot zone 18 feet above base, average 2 inches thick; 
stromatoporoids throughout but most abundant in upper 15 
feet; weathers resistant, medium grey, thick-bedded. 

Thin section: 50% fine to coarse, sub- to well-rounded, 
poorly sorted, non-skeletal grains in sparry calcite matrix, 5% 
Amphipora", 2 % calcisphere, a few large composite grains ... 43 102 

101 
96799—8 \ 

Unit 
Total 
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PALLISER FORMATION 

23 Limestone, microcrystalline, medium grey, some specks of clear 
calcite, basal foot contains abundant slump structures (pos
sibly algal?); weathers light grey in 1- to 4-foot beds. GSC 
loc. 36904 from lower 30 feet: Camarotoechia nordeggi 
Kindle?, Cyrtiopsis sp 5 0 + 

SASSENACH FORMATION (58 feet) 

22 Siltstone, light grey, finely laminated, weathers yellow-brown in 
one bed 1 292 

21 Limestone, micro- to fine-crystalline, light grey, with specks of 
clear calcite, weathers light grey in 2-foot beds 6 291 

20 Limestone, microcrystalline, fine laminations, penecontemporan-
eous slump structures 2 285 

19 Siltstone, calcareous, light to medium grey, finely laminated, large-
scale crossbedding, weather? yellow-brown 11 283 

18 Siltstone, calcareous, light grey, prominent laminations, upper 3 
feet dark grey, silty limestone; weathers yellow-brown in 1- to 
3-foot beds 12 272 

17 Siltstone, slightly calcareous, light to medium grey, trace of lamin
ations, weathers very light grey with yellow patches in beds 
1 foot to 3 feet 9 260 

16 Siltstone, calcareous, light to medium grey, weathers light yellow-
grey, indistinct beds, resistant 17 251 

MOUNT HAWK FORMATION ( 2 3 4 + feet) 

15 Limestone, microcrystalline, dark grey, weathers light grey in Vi-
to 3-foot beds 18 234 

14 Limestone, silty, very fine crystalline, medium grey, weathers light 
grey with rounded patches up to 2 inches weathering medium 
grey 21 216 

13 Siltstone, calcareous, light grey, weathers light grey in beds 1 foot 
to 4 feet 5 195 

12 Limestone, very fine crystalline, grey with silty limestone inter
beds, weathers light grey-brown. Upper 5 feet with abundant 
fossils. GSC loc. 36908 from upper 5 feet: Thamnopora sp., 
Thamnophyllum cf. T. tructense (McLaren), Gypidula cf. 
G. cornuta Fenton and Fenton, Gypidula sp., Devonopro-
ductus sp., Hypothyridina cf. sp. A, rhynchonellid (?) indet. 
Atrypa sp. cf. + . ciliipes Crickmay, Atrypa spp. J and K, 
Theodossia keenei (Crickmay), small spiriferid, Athyris sp. 40 190 

11 Limestone, microcrystalline, dark grey, interbedded with argil
laceous and some silty limestone, some corals and Thamno
pora, weathers recessive light brown 35 150 

Unit 
Total 

from base 



Unit Lithology 

Thickness (feet) 

2 Limestone, slightly silty ( ? ) , micro- to cryptocrystalline, medium 
grey, trace of laminations; numerous stromatoporoids, some 
Amphipora. Amphipora abundant in 2-foot bed 4 feet from 
base; weathers light to medium grey, resistant. 

Thin section: several large subrounded limestone frag
ments 10-2 mm, in 30% sparry calcite with 20% non-skeletal 
grains 29 59 

1 Limestone, cryptocrystalline, light grey, with small vugs of sparry 
calcite; numerous stromatoporoids; weathers very light grey, 
massive, forms a distinct light grey weathering unit. 

Thin section: top - 7 5 % dark aphanitic calcite mud 
about half of which has an indistinct granular texture and 
contains some indistinct carbonate grains, 20% voids filled 
with sparry calcite, 5% shell fragments, 1% calcispheres, 
Base - 60% dark aphanitic calcite mud with minor broken 
shell fragments, 15% fine to medium, non-skeletal grains, 
poorly sorted, 10% whole brachiopod and gastropod shells 
and Amphipora!, several large (4 mm) composite grains .... 11 30 

Minor flexure 

Remaining Flume consists of carbonates 19 feet thick 
(Mountjoy, in preparation) 19 19 
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SECTION 14 Slide Mountain (53°05'5 117°38') 

Measured east of the Fiddle River on the north face of the west spur of Slide 
Mountain, about a mile west of the summit. The lower part of the section (Perdrix 
Formation to Arctomys Formation) was measured near a creek which drains the 
north face, the upper part was continued about Vi mile to the northwest at the top 
of the talus slope. Measured in 1958 by E. W. Mountjoy and R. W. Macqueen. 

PALLISER FORMATION ( b a s e ) 

60 Limestone, dolomitic, cryptocrystalline, dark to medium grey, 
numerous calcite stringers, dolomitic mottling prominent at 
top of unit but amount decreases towards base; weathers light 
bluish grey with light brown staining, bedding massive, very 
resistant 92 1,314 

SASSENACH FORMATION (98 feet) 

59 Limestone, silty, very fine crystalline, light grey, locally well-
developed silt laminations; weathers light grey in beds Vi foot 
to 4 feet thick, resistant 50 1,222 

58 Limestone, silty, fine-crystalline, medium grey, distinct silt lamin
ations developed throughout unit; weathers light grey with 
some light brown zones, in beds 1 foot to 3 feet thick, 
recessive 25 1,172 

57 Covered interval 23 1,147 

SOUTHESK FORMATION (230 feet) 

Ronde Member (90 feet) 
56 Limestone, silty, micro- to cryptocrystalline, medium grey, fresh 

surface calcite specked, very well bedded; weathers light grey, 
in i- to 2-foot beds. 

Thin section: 55% rounded non-skeletal grains, 0.05 to 
0.5 mm, generally 0.1 mm, some up to 1 mm, a few of larger 
grains are composite, few shell fragments ( 2 % ) , calcispheres 
( 3 % ) , rare superficial oôliths cemented by sparry calcite 
(30%) and some aphanitic calcite (15%) 90 1,124 

Arcs Member (183 feet) 

55 Limestone, silty, dolomitic, fine-crystalline, medium grey, some 
silt laminations, slight dolomitic mottling, traces of corals in 
basal 20 feet of unit, between 50 and 60 feet above base, 
Amphipora is abundant; weathers light grey, but darker be
tween 13 and 25 feet above base of unit, massive beds 93 1,034 

54 Dolomite, slightly silty, fine- to medium-crystalline, light grey, 
slightly sugary, very fine calcite stringers throughout unit; 
weathers very light grey, very resistant, massive beds 6 941 

53 Dolomite, slightly silty, fine-crystalline, dark grey, numerous cal
cite stringers, abundant Amphipora (slightly smaller than in 
lower units); weathers medium grey to yellow-grey in mas
sive beds 31 935 

52 Limestone, dolomitic, fine- to very fine crystalline, medium grey, 
fetid odour, very fine calcite stringers, some scattered corals; 
weathers light grey, locally dark bluish grey, in 2 inches to 
1 foot beds 9 904 
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Unit Lithology 

Thickness (feet) 

51 Limestone, slightly dolomitic, microcrystalline, dark grey to black, 
some dolomitic mottling, calcite stringers, very abundant 
Amphipora, some small corals, brachiopod shell fragments; 
weathers light grey in Уз-to 1-foot beds, recessive 23 895 

50 Limestone, dolomitic, very fine crystalline, dark brownish grey, 
fresh surface with calcite specks, fragmentai, dolomitic 
mottling, traces of Amphipora, stromatoporoids; weathers 
light grey with patches of light brown 10 872 

49 Limestone, dolomitic, very fine crystalline, dark grey, pro
nounced dolomitic mottling, very abundant Amphipora, scat
tered stromatoporoids, few poorly preserved corals, basal 6 
feet unfossiliferous; weathers light grey, partings 1 inch to 6 
inches, massive-bedded 11 862 

Grotto Member (56 feet) 
48 Limestone, cryptocrystalline, brownish grey, fresh surface calcite 

specked, irregular fracture, a few scattered stromatoporoids 
in upper 5 feet of unit; weathers brown to light grey in mas
sive beds 29 851 

47 Limestone, fine-crystalline, dark grey, slightly fragmentai, in
distinct dolomite mottling at 10 feet above base of unit, basal 
5 feet is silty; weathers light grey, in massive beds, resistant ... 23 822 

46 Limestone, slightly silty, fine-crystalline, medium grey, speckled 
appearance, slightly fragmentai; weathers light grey, in mas
sive beds 4 799 

MOUNT HAWK FORMATION (338 feet) 

45 Limestone, cherty, medium to dark grey, chert nodules up to 3 
inches in diameter, abundant corals except at top of unit; 
weathers light grey, bedding obscure, partings 1 inch to 5 
inches, slightly resistant. GSC loc. 36871: Tabttlophyllum sp. 17 795 

44 Limestone, very fine crystalline, dark grey, few argillaceous bands 
%-inch thick; weathers light grey, in 2- to 8-inch beds; 
largely covered. GSC Iocs. 36825 and 35107: leptoinophyllid 
corals including Mictophyllum sp., Thamnophyllum sp 61 778 

43 Limestone, fine-crystalline, medium grey, some small rugose corals 
and stromatoporoids at 14 to 18 feet above base. Unit 
weathers light grey, massive-bedded; partings 1 inch to 6 
inches. Upper 6 inches of unit contains abundant rugose, 
zaphrentid and circular branching type corals; GSC loc. 
36821: Thamnopora sp., Thamnophyllum sp. and Tabttlo
phyllum sp.? 52 717 

42 Covered 15 665 

41 Limestone, dolomitic, fine-crystalline, medium grey, slightly frag
mentai, some indistinct dolomite mottling; weathers light 
grey, slightly resistant, bedding obscure 20 650 

40 Limestone, cherty, slightly argillaceous, fine-crystalline, medium 
grey, dark grey chert lenses up to 5 feet long and 1 inch thick; 
weathers light grey in 1-inch to IVi-foot beds 12 630 

39 Limestone, argillaceous, microcrystalline, dark grey, scattered 
stromatoporoids at base of unit; interbeds of shale, calcare
ous, black Ул- to 1-foot thick; unit weathers light grey, about 
50% covered 33 618 
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Unit Lithology 

Thickness (feet) 

38 Limestone, dolomitic, very fine crystalline to microcrystalline, 
dark grey, small stromatoporoids at 14 feet above base; inter
beds of shale, calcareous, black, beds 1 inch to 3 inches; some 
dolomitic mottling on limestone surface, beds Va foot to IV2 
feet thick; weathers light grey, unit recessive. GSC loc. 
36937: Warrenella nevadensis (Walcott) and rugose coral 
fragments 21 585 

37 Limestone, microcrystalline, dark grey, fossiliferous with corals 
(traces of Syringoporal) and brachiopods; interbeds of lime
stone, argillaceous, black, 2 inches thick; limestone beds 2 
inches to 1 foot thick; weathers yellow-grey to grey, in thin 
partings. GSC loc. 36870: Thamnopora sp., Prodttctella sp., 
Leiorhynchus carya Crickmay, Atrypa sp. J, Warrenella 
nevadensis (Walcott) 7 564 

36 Limestone, very fine crystalline, dark grey beds Vz foot to 3 feet 
thick; weathers grey to light brown, interbeds of limestone, 
very argillaceous, dark grey to black, microcrystalline; 
weathers dark grey 8 557 

35 Limestone, dark grey to black, very fossiliferous with fine Syringo
poral; beds TV- to i-inch thick; interbeds of limestone, very 
fossiliferous; weathers moderately resistant in beds Vz foot to 
2 feet thick. GSC loc. 36824: Nervostrophia vestita Crickmay, 
Prodttctella sp., and Warrenella nevadensis (Walcott) 18 549 

34 Mudstone, very calcareous, dark grey, trace of laminations, small 
Vi-inch iron concretions, rare limestone concretions, argil
laceous, microcrystalline, dark grey, up to 1 foot in diameter; 
weathers dark grey in irregular j \ - to 1-inch beds 28 531 

33 Mudstone, very calcareous, dark grey to black, trace of lamina
tions; weathers grey to light brown in irregular iV to 1-inch 
beds 33 503 

32 Limestone, argillaceous, microcrystalline, brown to dark grey; 
weathers grey to light brown, in irregular !4- to 1-inch beds 
moderately resistant 13 470 

P E R D R I X F O R M A T I O N ( 1 7 8 f e e t ) 

31 Mudstone, very calcareous, dark grey to brown, fine laminations; 
weathers dark grey to light brown, partings at TV to 4-inch; 
few interbeds of limestone, dark grey, very fine crystalline; 
weathers grey 28 457 

30 Mudstone, very calcareous, dark grey with brownish tinge, thin 
white calcite veins in upper 20 feet; weathers dark brown; 
thin-bedded; few interbeds of limestone, dark grey, micro-
crystalline, beds 1 inch to 3 inches; weathers grey 55 429 

29 Limestone, microcrystalline, dark grey; weathers grey to light 
brown in 1- to 3-inch beds; interbeds of mudstone, slightly 
calcareous, black, fine laminations, beds 1 foot to 3 feet thick 13 374 

28 Limestone, argillaceous?, very fine crystalline, dark grey; weathers 
dark bluish to yellow-grey in 1-inch to 2-foot beds, a few 
interbeds of shale, black, fissile 33 361 

27 Limestone and mudstone interbedded, same as unit 26 but beds 2 
to 6 inches thick; mudstone comprises 50% of unit, trace of 
laminations in mudstone 31 328 
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Unit Lithology 

Thickness (feet) 

26 Limestone, argillaceous, very fine crystalline, dark grey, fossili-
ferous with Tentaculites; weathers grey to light brown in VA - to 
1-foot beds, rhythmically interbedded with mudstone (or 
shale), very calcareous, dark grey to black, weathers dark 
grey, beds 1 inch to 8 inches thick; partings at Va to Vi inch 18 297 

MALIGNE FORMATION (133 fee t ) 

25 Limestone, argillaceous, very fine grained to cryptocrystalline, dark 
grey, base of unit marked by good brachiopod biostrome 
about 2 feet thick; a few thin argillaceous, grey weathering, 
recessive, limestone bands; weathers grey, in beds 4 inches 
thick to massive; recessive, unit largely covered. Contact with 
Perdrix Formation is gradational and placed where a concen
tration of argillaceous bands occurs. From base GSC loc. 
36827; Atrypa sp. K, Eleulherokomma reidfordi; Crickmay; 
from talus GSC loc. 36827b: Productella sp., Athyris sp., 
Atrypa sp. L. 

Thin section: scattered brachiopod shells (15-20% ) in 
carbonate mud 74 279 

24 Limestone, crinoidal, very fine to fine-grained, dark grey, some 
argillaceous? bands less than VA inch thick, top of unit mark
ed by \Vi feet of slightly more resistant limestone; weathers 
light grey in Vi- to 2-foot beds. 

Thin section: small shell fragments 20%, small pellets 
and large composite grains (20% ) in aphanitic calcite 29 205 

23 Limestone, fine- to medium-grained, grey scattered stromato-
poroids, base of unit placed at point where stromatoporoids 
become abundant, some black chert nodules (up to 2 inches 
in diameter) in basal 5 feet; weathers light grey (slightly 
recessive), bedding obscure. 

Thin section: 55% subrounded to well-rounded com
posite grains 0.1 to 0.4 mm and up to 0.8 mm, rare crinoid 
fragments, closely packed in sparry calcite matrix with minor 
aphanitic calcite, some of spar replaces edges of grains 30 176 

FLUME FORMATION (134 feet) 

Chert Unit (103 feet) 
22 Limestone, dolomitic, fine- to medium-crystalline, grey, numerous 

stromatoporoids (most abundant at top of unit) and some 
Amphipora; weathers light grey in massive beds with some 
yellow zones, more resistant than unit 23 15 146 

21 Limestone, dolomitic, similar to underlying unit, abundant stroma
toporoids in top 6 inches of unit, contains three 2Vi inch thick, 
black chert bands. GSC loc. 36872: Trupetostroma sp. 

Thin section: indicates spicules present in chert 1 131 
20 Limestone, slightly dolomitic, macrocrystalline, grey, concentration 

of stromatoporoids at the top of unit; weathers light grey in 
% - to 2-foot beds with some yellow zones 17 130 

19 Limestone, slightly dolomitic, very fine crystalline, dark grey, well-
defined chert bands comprise over half of unit, good lateral 
persistence 0.5 1 13 

18 Limestone, cherty, slightly dolomitic, microcrystalline, dark grey, 
some chert nodules and lenses up to 3 inches thick, poor late
ral persistence, dolomitic mottling, rare stromatoporoid, 
brachiopod outlines; weathers light yellow-grey, beds greater 
than 2 inches 9 112.5 
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Unit Lithology 

Thickness (feet) 

17 Limestone, cherty, slightly dolomitic, phosphatic?, microcrystal
line, dark grey with some fine-crystalline zones, a few black 
chert nodules and bands 1 inch or less thick; weathers bluish 
grey, resistant but slightly recessive 3 103.5 

16 Limestone, cherty, fine-crystalline, sugary texture, light grey, scat
tered stromatoporoids and Amphipora (the latter concentrated 
in upper foot of unit), some dark grey chert lenses, 2 inches 
thick comprising less than 5% of unit, bedding indistinct; 
weathers grey, resistant but slightly recessive. GSC loc. 36823: 
Trupetostroma lecomptei Stearn 8 100.5 

15 Limestone, silty, slightly dolomitic, grey, fine-crystalline, silt lami
nations resistant on weathered surface; weathers grey 0.5 92.5 

14 Limestone, slightly dolomitic, microcrystalline, dark grey, stroma
toporoids, Amphipora at 1 foot above base of unit; weathers 
in 2-inch to 4-foot beds, light grey, resistant but slightly reces
sive; basal foot thin-bedded and recessive 37 92 

Basal Limestone Unit (43 feet) 
13 Limestone, micro- to cryptocrystalline, light grey, some stylolites; 

weathers very light grey, in 5-inch to 2-foot beds; resistant; 
marker horizon. 

Thin section: 30% non-skeletal grains about 0.1 mm, 
some merge with matrix, 15% calcispheres, in aphanitic cal
cite mud about 5% replaced by sparry calcite 15 55 

12 Limestone, very fine crystalline, dark grey, weathers light yellow-
grey, in two beds 4 40 

11 Limestone, grey, fine- to very fine crystalline, stromatoporoids and 
Amphipora 8 feet above base of unit; weathers bluish grey, 
in 1-inch to 2-foot beds, recessive. GSC loc. 35610: Eleulhero
komma or Allanaria sp.? 21 36 

10 Limestone, dolomitic, fine-crystalline, light grey, porous, vuggy, 
possible slump structures indicated by wavy laminations, some 
argillaceous limestone bands; weathers yellowish grey, in thin 
beds. 

Thin section: light brown, aphanitic calcite or dolomite 
with grumulous texture suggestive of very fine grains, prom
inent laminations 3 15 

Basal Devonian Unit ( 12 feet) 

9 Dolomite, calcareous, grey, very fine crystalline, some laminations 
(possibly argillaceous); weathers yellowish grey 1 12 

8 Limestone and dolomite breccia, light grey, mainly fine-crystalline, 
vuggy; weathers light yellowish grey in ¥A- to 10-inch beds ... 2 11 

7 Covered 1 9 
6 Limestone, slightly silty and argillaceous, microcrystalline, brown

ish grey, some laminations; weathers yellow-grey in beds 
VA inch to 4 inches 3.5 8 

5 Dolomite, calcareous, argillaceous, greenish grey; weathers yellow-
grey, in beds about 4 inches thick. 

Thin section: aphanitic to very fine, brown dolomite? 
with 3 % spherical cavities filled with coarse sparry calcite ... 2 4.5 

4 Limestone, fine-crystalline, medium grey, laminated; weathers grey 
in beds VA inch to 5 inches 1 2.5 

3 Dolomite, calcareous, medium-crystalline, medium grey; weathers 
yellow-grey 1 1.5 
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Unit Lithology 

Thickness (feet) 

2 Shale, calcareous, black; weathers black recessive 0.5 0.5 

1 Dolomite, calcareous, with 14 inch diameter pebbles, fine-crystal
line, medium grey; weathers resistant yellow-grey. 

Thin section: 10% angular to subrounded 0.1 to 4 mm 
dark brown, aphanitic calcite grains, 5-10% quartz silt in very 
fine grained dolomite matrix 0.1 0.1 

ARCTOMYS FORMATION (Cambrian) 

Dolomite, silty, very fine crystalline, medium grey, some argilla
ceous interbeds; weathers yellow-grey in beds VA foot to 2 feet. 5 
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SECTION 15 Sphinx Creek Head (53°03', 117°33') 

Measured on the northwest side of the ridge which separates the two forks of 
Sphinx Creek at its head; approximately a mile southeast of Sphinx Mountain 
summit immediately northeast of Park boundary. Section is easily accessible and 
exposure is excellent. Measured in 1958 by E. W. Mountjoy and R. W. Macqueen. 

Unit Lithology 

Thickness (feet) 

Overlying strata: Limestone, massive, forms base of 
Southesk Formation. 

MOUNT HAWK FORMATION 

34 Limestone, very fine crystalline, dark grey, fossiliferous; weathers 
medium grey; in 6-inch beds rhythmically interbedded with 
shale, calcareous, black, papery to platy bands V2 inch thick; 
weathers recessive, unit about 25% covered 100 891 

33 Limestone, fine-crystalline, dark grey; weathers light yellow-grey, 
massive; interbeds of limestone, argillaceous, black, comprises 
about 2 5 % of unit; weathers recessive in 3-inch beds, unit 
50% covered. GSC loc. 36822 from top: Tliamnophyllum 
cf. T. tructense McLaren 78 791 

P E R D R I X F O R M A T I O N ( 4 8 7 f e e t ) 

32 Shale, black; limestone, argillaceous, dark grey, comprises less than 
2 5 % of unit, concretionary, slightly calcareous; unit partly 
covered 135 713 

31 Shale, calcareous, black; weathers thin-bedded, recessive; interbeds 
of limestone, argillaceous, dark grey form approximately 
10% of unit; weathers light yellow-grey; unit 70% covered .... 120 578 

30 Covered interval 50 458 
29 Limestone, argillaceous, cryptocrystalline, dark grey; weathers 

medium grey in VA- to 4-inch beds; interbeds of shale, cal
careous, black, beds 14 to 1 inch thick; unit 60% covered 68 408 

28 Shale, calcareous, black; weathers thin-bedded very recessive, unit 
7 5 % covered 14 340 

27 Shale, calcareous, black, some rusty weathering iron concretions 
14 inch to 3 inches in diameter; weathers very recessive; 
rhythmically interbedded with limestone, argillaceous, dark 
grey, microcrystalline, comprises 2 5 % of unit; weathers light 
to medium grey, in 6-inch beds unit 30% covered 25 326 

26 Limestone, dark grey, speckled (possibly bryozoans), small iron-
stained vugs; weathers in beds 3 inches to 2 feet thick, medium 
grey, resistant; interbeds of limestone, argillaceous, black 
micro- to cryptocrystalline; weathers in beds 14 to 1 inch 
thick, recessive; 1-foot resistant limestone bed forms top of 
unit 31 301 

25 Limestone, microcrystalline, dark grey to black, unit consists of 
one bed; weathers light yellow-grey, resistant 1 270 

24 Limestone, fine-crystalline, dark grey, speckled fresh surface, por
ous appearance; weathers light grey, in beds 4 inches to 2 feet 
thick; interbeds of shale, calcareous, black, comprises 30% 
of unit; weathers in beds 1 inch to 6 inches thick; recessive 18 269 

23 Limestone, argillaceous, fine- to microcrystalline, dark grey, bra-
chiopods; weathers light grey to yellow-grey, in beds 8 inches 
thick; interbeds of shale, calcareous, dark grey, beds VA to 
1 inch thick; weathers thin-bedded, recessive 25 251 

Unit 
Total 

from base 

Unit 
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Unit Lithology 

Thickness (feet) 

MALIGNE FORMATION (125 feet) 

22 Limestone, microcrystalline, dark grey; weathers light grey to yel
low-grey in beds 2 inches to 2 feet thick; brachiopods through
out. Contact with Perdrix Formation sharp. 

Thin section: calcarenite, 20% medium-grained fossil 
fragments in aphanitic calcite matrix. Numerous brachiopods 
at top. GSC loc. 36868: Productella sp. N cf. P. rugulata Stain-
brook, Productella indet., Calvinaria variabilis athabascensis 
(Kindle), C. variabilis insculpta (McLaren), Leiorhynchus 
carya Crickmay, A try pa sp. K, Eleutherokomma reidfordi 
Crickmay, Warrenella nevadensis (Walcott) 15 Li 226 

GSC loc. 36875 from upper 5 feet: Schizophoria cf. S. 
mcfarlani (Meek), Productella cf. P. sp. O, Eleuthero
komma reidfordi Crickmay. 

21 Limestone, microcrystalline, light to dark grey, abundant brachio
pods, some small iron concretions; weathers grey. 

Thin section: calcarenite fine to medium, composite 
grains and shell fragments in 70% aphanitic calcite matrix. 
GSC loc. 36873 from middle of unit: Tentaculites sp., Eostro-
phalosia sp.? Chouetes cf. sp. O, Eleutherokomma reidfordi 
Crickmay 16 210%; 

20 Limestone, micro- to cryptocrystalline, very dark grey, some iron 
concretions; weathers grey. 

Thin section: calcispheres ( 1 % ) in aphanitic calcite 
matrix 20 194% 

19 Limestone, cryptocrystalline, dark grey; weathers light grey, re
sistant 2% 174% 

18 Limestone, microcrystalline, dark grey, brachiopod fragments, 
some Amphiporaf weathers grey in beds 5 inches to 
4 feet. 

Thin section: from base, calcispheres and shell fragments 
(15%) in aphanitic calcite matrix 45 172 

17 Limestone, cryptocrystalline, dark grey, partly concretionary; 
weathers light grey, resistant. 

Thin section: calcilutite, argillaceous 1 127 
16 Limestone, cryptocrystalline, dark grey; weathers light yellow-grey, 

in beds 1 foot to 3 feet thick, recessive. 
Thin section: fine shell and crinoid fragments (15%) 

and calcispheres in aphanitic calcite matrix 13% 126 

15 Limestone, microcrystalline, dark grey, a few stromatoporoids?, 
brachiopod fragments, massive bedding; weathers light yellow-
grey 1 1 % 112% 

FLUME FORMATION (101 feet) 
Chert Unit (76 feet) 

14 Limestone, fine- to microcrystalline, dark grey, speckled appear
ance, stromatoporoids at top of unit; weathers light grey, bed
ding massive, resistant compared to unit below. 

Thin section: calcarenite, fine composite grains in apha
nitic calcite matrix 18 101 

13 Limestone, micro- to fine-crystalline, grey, abundant stromatop
oroids, some Amphipora, occasional black chert nodules and 
bands, chert horizon at top of unit; bedding massive. 

Thin section: calcarenite, Amphipora fragments, fine 
composite grains in aphanitic calcite matrix 23 83 

110 

Unit Lithology 

Thickness (feet) 

12 Limestone, dolomitic, argillaceous, dark grey, recessive 1 60 
11 Limestone, micro- to fine-crystalline, dark grey, numerous Amphi

pora and stromatoporoids, irregular chert nodules in upper 3 
feet of unit; weathers brownish grey in beds % to 1 foot thick. 

Thin section: calcarenite, fine composite grains with 
abundant calcispheres 9 59 

10 Limestone, slightly dolomitic, microcrystalline, dark grey, some 
Amphipora, occasional large stromatoporoids; weathers 
brownish grey, bedding obscure. 

Thin section: partly dolomitized, stromatoporoids in 
matrix of grains and composite grains 2 50 

9 Limestone, slightly dolomitic as unit 11 23 48 

Basal Limestone Unit (9.5 feet) 
8 Limestone, cryptocrystalline, light grey, scattered stromatop

oroids, some Amphiporaf; weathers in beds 1 foot to 2 feet 
thick; resistant. 

Thin section: calcispheres and fine shell fragments 
(10%) in aphanitic calcite matrix 6% 25 

7 Limestone, dolomitic, fine-crystalline, dark grey, some stromatop
oroids; weathers light brown, in beds 1 inch to 1 foot thick. 

Thin section: calcispheres and shell fragments ( 5 % ) in 
aphanitic calcite matrix which is partly dolomitized 3 18 

Based Devonian Unit 
6 Limestone, fine-crystalline, dark grey to black, a few fine lamin

ations; weathers dark grey to brown-grey, in beds % inch to 
8 inches thick 1 15 

5 Dolomite, silty, fine-crystalline, light grey to grey, some fine lamin
ations; weathers light grey in beds % to 1 foot thick 2 14 

4 Limestone, slightly silty, fine-crystalline, medium to dark grey, 
some fine laminations; weathers yellow-brown in beds % inch 
to 8 inches thick. 

Thin section: aphanitic calcite with minor «crystal
lization 5 12 

3 Dolomite, slightly calcareous, fine-crystalline, grey, some lamin
ations; weathers light grey 3 7 

2 Siltstone, calcareous, dark grey; weathers light grey % 4 
1 Dolomite, fine-crystalline, grey, some fine silt laminations; 

weathers light yellow-grey 3 % 3 % 

ARCTOMYS FORMATION (Cambrian) (see Mountjoy, in preparation) 

Covered interval 21 — 

Dolomite, argillaceous, microcrystalline, grey, pyritic, beds 1 inch 
to 2 feet thick; weathers yellow-grey 8 — 

Siltstone, dolomitic, light grey, beds % to 1 foot thick; weathers 
light brown 8 — 
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Appendix II 

Fossil Occurrences from Described Sections Listed by 
Stratigraphie Interval 

Unit 

Flume Member or Formation 

section 7 4 36837 72 
7 36830 94 

section 8 7 36859 52 
section 10 5 36878 26 

9 36854 106 
section 11 4 36848 59 
section 14 11 36610 36 

16 36823 100 
21 36872 130 

Maligne Formation 

section 10 13 36882 31 
section 11 7 36853 54 

7 36853b 54 
7 36903 54 
8 36858 84 

section 13 7 36892 81 
section 14 25 36827 59 

25 36827b 133 
section 15 21 36873 101 

22 36875 125 
22 36868 125 

Perdrix Formation 

section 2 29 36946 68 
section 4 30 36834 24 
section 9b 8 47354 60 
section 10 28 47347 99 

Mount Hawk Formation 

section 1 22 36944 176 
23 36943 281 
24 36945 315 
25 36866 365 
26 36863 372 

section 3a 31 36949 267 
section 4 31 36893 141 
section 9b 15 47351 197 

19 47357 235 
21 47352 274 
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Height above base 
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(feet) 

Mount Hawk Formation (cont'd.) 
section 12 13 47363 53 

14 47358 206 
16 36855 225 
17 36888 287 

section 13 9 36890 350 
9 36895 430 

12 36908 535 
section 14 35 36824 92 

37 36870 107 
38 36937 128 
43 36821 260 
44 36825 321 
44 35107 321 
45 36871 338 

section 15 33 36822 78 

Cairn Formation (upper member) 

section 3a 18 36950 34 
section 6 15 36889 42 

15 36910 42 
section 7 19 36828 76 

16 36832 144 
section 10 14 36912 3 

Southesk Formation 

section 5 3 36922 103 

Grotto Member 

section 1 31 32359 29 

Arcs Member 

section 8 36 36862 167 

Ronde Member 

section 13 42 36884 22 

Palliser Formation 

section 13 23 36904 30 

No fossils were collected from Sassenach Formation and Peechee Member. 
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PLATES II-XII 

Illustrations are author's personal photos, 

except where otherwise ind icated. 



A. Marmot cirque (section 1 1 ) v iewed from north showing numerous carbonate interbeds in Perdrix 
(Px] and Mount Hawk (Mh) Formations; and character of Mal igne (M) and Flume (F) Formations; note 
prominent l ight g r e y limestone unit at base of Flume. Units 11-12 and 15 of this section correspond 
to units 20-21 and unit 30 respectively of section 10 (see PI. II В and Fig. 6). Cambrian units: Ea — 
Arctomys, Ep — Pika. 

PLATE II 

B. Southeast e d g e of Miette reef complex, northwest side of M a r m o t cirque (section 1 0), as observed 
from the southeast. Units 20-21 form massive light grey dolomite beds (reef margin) in centre; 
note irregular upper contact of this unit and g r a d u a l over lap of upper Perdrix and Mount Hawk. 
(For details concerning this contact see Pis. I l l, IV, and V; Fig. 5.) Sx — Southesk, Px — Perdrix, M — 
Mal igne, F—Flume, Ea — Arctomys. 

PLATE III В. I rregular contact between t h i n - b e d d e d , argil laceous Perdrix dolomites (top) and massive 
l ight g r e y dolomites of reef margin (bottom); located about h a l f w a y between sections 9 and 10 
(Fig. 5). Note d a r k fragments of dolomite breccia below hammer. 

96799—91 

PLATE III 

A. Massive, light grey dolomites of 
reef margin, section 10, unit 2 0 . Note 
lack of structure. 



PLATE IV 

В. V iew looking south of over lap of argil laceous Perdrix carbonates (dark) over reef margin dolo
mites (light) immediately northwest of section 9, which was measured on r i d g e crest in background. 
About 4 0 feet of onlap in view shown. 

A. Details of upper surface of reef margin dolomite looking south, about 2 0 0 feet southeast of 
r i d g e crest, section 9 (compare with PI. Il B). Dark g r e y , b e d d e d carbonates abut l ight g r e y , massive 
dolomites with v u g g y weathering surface, and are in turn overlain and truncated b y argil laceous, 
th in-bedded Perdrix carbonates. Perdrix (Px) and Mount Hawk (Mh) shales and carbonates in 
background. 

PLATE V 

B. Details of reef margin dolomite, section 10, showing structureless character. The vaguely circular 
vugs are suggestive of stromatoporoid outlines. 

A. Dolomite breccia in reef margin dolomite unit between sections 9 and 10. 



A. View, northwest, of Overturn Mountain, section 7. illustrates character of Palliser (P), Sassenach (S), 
Ronde (R), Arcs (A), Grot to (G), Peechee (Pe). Note indistinct Sassenach-Ronde boundary. 

PLATE VI 

B. Lower par t of section 7 showing transitional interval between Peechee (Pe) and Cairn (Cn), and 
strongly bedded character of Arcs Member. 

A. Northwest side of mountain between west and east forks of Utopia Creek, section 6, showing 
character of massive brown dolomites (md) overlain by Peechee (Pe), Grot to (G), Arcs (A), Ronde (R), 
Sassenach (S), and Palliser (P). 

PLATE VII 

B. View, northwest, of cirque wal l quarter of a mile northwest of Bryant Creek, section 1 2. Shows 
over lap of beds in Arcs Member (light coloured) and g radua l change southeast ( towards camera) 
to a more argil laceous character (darker coloured). 



McLaren 4-4, 49 

A. Roche Miet te v iewed f rom the north illustrating Palliser (P) and Sassenach (S) Forma
tions, t ype Ronde Member (R), Arcs Member (A) with a thin Grot to Member at base, 
Mount Hawk Formation (Mh) and Perdrix Formation (Px). Section 1 measured along r idge 
on extreme left. 

PLATE VIII 

B. Devonian sequence southeast of Capi to l Mountain near section 2 looking northwest. Illustrates 
sharp contact between Cairn and Perdrix Formations (units label led same as PI. VIII A}. 

A. Devonian sequence on Slide Mountain, section 14, northwest end of Nikanassin Range opposite 
Slide Creek. P—Palliser, S—Sassenach, R—Ronde, A—Arcs, G —Gro t to , Pe —Peechee, Mh —Mount 
Hawk, F—Flume. 

PLATE IX 

B. Stromatoporoid rubble dolomite from top of Flume Formation with stromatoporoids having various 
orientations suggesting slumping or transportat ion from growth position. Talus block p robab ly from 
unit 9 of section 1 0. 

E. w . M . , 5-z-o8 



PLATE X. Photomicrographs illustrating carbonate rocks of Sassenach and Southesk 
Formation. Magnifications of all photographs are about 25x. 

A. Unit 86 , Overturn Mountain section 7 , top of Sassenach Formation. Non-skeletal and composite grains and 
one calcisphere cemented by sparry calcite. Or ig in of large cavities (light) f i l led with sparry calcite uncertain,-
may be in par t dissolved organic f ramework or later fractur ing. 

B. Unit 76, Overturn Mountain section 7, base of Sassenach Formation. Large, subrounded composite grains in 
an aphanitic calcite matrix containing minor quartz silt. 

C. Unit 4 8 , Utopia Creek section 6, near top of Ronde Member. Non-skeletal grains in clear and aphanit ic 
calcite matrix with two la rge fractures or dissolved organic f ramework f i l led with sparry calcite. 

D. Unît 68 top , Overturn Mountain section 7, top of Arcs Member. Superficial oolites and large composite grain 
(upper left) surrounded by smaller non-skeletal grains and a few calcispheres. 

E. Unit 68 base, Overturn Mountain section 7, near top of Arcs Member. Two large grains (left and lower right) 
with non-skeletal grains and some calcispheres loosely bound by sparry calcite with minor aphanit ic calcite. 

F. Unit 3 9 , Utopia Creek section 6, top of Arcs Member. Small single and la rge composite, non-skeletal grains 
with a few calcispheres in an aphanit ic and sparry calcite matrix. Larger areas of sparry calcite are suggestive 
of organic (algal?) f ramework. 



PLATE XI Photomicrographs illustrating carbonate rocks of Southesk and Cairn 
Formation. Magnifications of all photographs are about 25x. 

A. Unit 67 , Overturn Mountain section 7, near base of Arcs Member. A few small, non-skeletal grains, calcispheres 
and skeletal fragments in aphanitic calcite mud. 

B. Unit 56 , Overturn Mountain section 7, top of Peechee Member. Large, subrounded composite grains and some 
calcispheres in aphanit ic calcite mud with minor sparry calcite. 

C. Unit 3 5 , Utopia Creek section 6, top of Peechee Member. Fine, subrounded, wel l -sorted, non-skeletal grains 
(30-40*70), some calcispheres, one composite gra in in matrix of sparry calcite. 

D. Unit 20 , Marmot cirque northwest section 10, reef margin dolomite. Fine- to medium-crystall ine dolomite 
lacking intercrystall ine porosity. 

E. Unit 4 1 , Overturn Mountain section 7, top of upper member of Cairn Formation. Calcispheres, a few non-
skeletal grains and shell fragments in aphanitic calcite mud. 

F. Unit 2 3 , Overturn Mountain section 7 , near base of upper member of Cairn Formation. Dolomitized Amphipora 
surrounded by aphanit ic calcite mud containing rhombs of dolomite. 



PLATE XII. Photomicrographs illustrating carbonate rocks of Flume, Maligne, Perdrix 
and Mount Hawk Formations. Magnifications of all photographs are about 25x. 

A. Unit 1 4 , Overturn Mountain section 7, base of upper member of Cairn Formation. Shell f ragments, calcispheres, 
non-skeletal grains surrounded by aphanit ic calcite mud with minor sparry calcite. 

B. Unit 7 , Overturn Mountain section 7 , middle of chert unit, Flume Member. Rounded and i r regular, da rk , 
non-skeletal grains, shell fragments and a few calcispheres cemented by sparry calcite, some dolomite euhedra. 

C. Unit 2 , Marmot cirque northwest, section 10, basal limestone unit of Flume Formation. Single and composite 
non-skeletal grains with a few calcispheres in an aphanit ic calcite mud with minor sparry calcite. 

D. Unit 9, Marmot cirque southeast, section 1 1 , middle of Mal igne Formation. Large shell fragments with a few 
small non-skeletal grains in aphanitic cak ' te mud. 

E. Unît 34 , Sulphur Creek section 3, top of Mount Hawk Formation. About 25 per cent shell f ragments consisting 
of foramini fera, brachiopod and bryozoa fragments, and minor silt in aphanit ic calcite mud. 

F. Unit 2 9 , Marmot cirque southeast, section 1 1, top of Perdrix Formation. Fine, non-skeletal grains (dark) with 
a few shell f ragments, calcispheres and composite grains in sparry calcite with some aphanitic calcite mud. 
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Figure 3. Regional distribution of Devonian units, central Jasper National Park, Alberta 
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Figure 6 

Figure 6 

Columnar sections of Devonian units, northwest to southeast 
along the Miette Range, Jasper National Park, Alberta 

To accompanyG.S.C.Bulletin 110. by E.W. Mountjoy 
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