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PREFACE 

Rapid facies changes in D evonian ca rbo nate rocks a nd complex relat io nships 
to "off-reef" beds have created problems in in te rpreting their geo logica l history. 
T his report presents the results of a detail ed in vestigat ion of a we ll-exposed U pper 
D evonia n carbona te complex in so utheast Jaspe r Na tio na l Pa rk . Stra ti gra phic 
sect io ns were examined by the a uthor a long fi ve major thrust sheets. Lith ologic uni ts 
a nd contacts we re traced where possible, a nd st ra ti grap hic rela ti onships to adjacent 
"off-reef" beds were closely examined. T he pet rogra ph y of the limestone ca rbo na te 
rocks p rovided an in sight into the depositiona l histo ry of the a lmost entirely do lo­
m iti zed complex. 

Since the di scovery of o il a t Leduc in 1947, D evo nian carbona te rocks have 
been recogni zed as potentia l rese rvoirs for hyd roca rbons. Thi s stud y of mo unta in 
o utcrops of late ra ll y equi va lent ca rbonates gives a clea rer understa nding of the 
subsurface " reefs" a nd provides crite ria fo r loca ti ng them. 

Y. 0. FORTIER, 

Director, Geological S urvey of Canada 

O TTAWA, September 5, 1968 



BULLETIN 184 - Die Stratigraphie des dev·on i­
schen Southesk-Cairn Karbonatkomplexes lmd 
assoziierter Forrnationen im ostlichen Jasper­
Nationalpark in Alberta 
W . S. MacKenzie 
Dieser Bericht enthiilt Einzelheiten iiber die Ergeb­

nisse einer ausfiihrlichen Untersuchung des gut expo­
nierten oberdevonischen Karbonatkomplexes im siidost­
lichen Jasper-Na tionalpark. 

EIOITITETEHb 184 - CTpanrrpacpmr JJ,eBoHcKoro 
Kap6oHaTHoro KOMrrneKca CoyT3CK K 3pH H co­
np5DKeHHOI1: CBHTbI rrnaCTOB BOCTO'H!Ot'r qacnr 
Hall,11 ::rnanbHoro rraprrn ,Il,)Kacrrep rrpoBHHll,HH 
AnL6epTa. 
YappeH C. Maid(eH3H 
B 3TOtl pa6ore npencraB;1eHb1 pe3yJJbTaTbI neraJJbHoro 

1!3)"IeHHH xopou10 061·1a;Kernwro 1rnp601-1ar1-1oro KOMTIJJeKca 
Bepx 1-1 ero neBOHa :oro -B OCTO'IHOtt Yacrn H au11 0HaJ1bH Oro nap­
Ka Ll>1<acnep. 



I NTRODUCTIO N .. 

Location and accessibili ty 

Previous geologica l wo rk . 

CONTENTS 

Field work and acknowJedgments 

STRATIGRAPHY .. 

F orrnational nomenclature .. 

The carbonate com plex . 

Ca irn Formation .. 

Southesk Formation .. 

Marginal facies of the carbonate co mplex ........................... . 

ArgilJaceous fac ies .. 

Flume Fo rmation .. 

Maligne Formation 

Perdrix Formation. 

Mount Hawk Formatio n ..... . 

Overlying fo rmatio ns .. 

Sassenach Formatio n 

Palli ser Formation .. 

POST-DEPOS ITIONAL CHANGES . 

Dolomitization .. 

Com paction .. 

R ecrysta lliza tion . . 

D EPOSITIONA L HISTORY 

REFERENCES ... 

APPE NDI X. M eas ured sectio ns .. 

Section l. Southesk Lake. 

PAGE 

1 

3 

4 

4 

4 

8 

10 

17 

23 

23 

24 

25 

26 
27 

27 

28 

36 

36 

38 

39 

42 

45 

52 

53 



APP ENDIX (cont.) 

2. Mount M eda .. 

3. M o unt M acK enzie ....... ... .. .......... ... ........ . .................. . 

4. M o unt Toma . 

5. Ruby Creek .. 
6. Sa racen H ead .... ... ....... ........................... . .......... . 

T a ble l. Thicknesses of format ions a nd members at diffe rent localities .. 

Illustrations 

Plate J. T ran sit io n zo ne between the carbonate co mplex a nd adjacent argil-

PAGE 

56 
60 
64 

66 
73 

53 

laceous fac ies. . ........... Frontispiece 

I f. Transition zo ne between the carbona te co mplex and 
argill aceo us fac ies, Sawtooth Mountain .. 

11 L Dolomite mound near the headwaters of Card inal Ri ver 

l V. Dolomite mound on ea st side of D eception Creek .. 

adjacent 

V. Transition zo ne between the carbonate complex a nd adjacent 

9 

18 

19 

argi ll aceous facies, Mount MacKenzie .. 22 

VL 1. Chevron folds in Mount Hawk Formation , west side of Cardinal 
Pass .. 30 

2. Interbedd ing in the Cairn Format ion, M ount Toma . 30 

3. Typical micrite microfacies , nea r Saracen H ead .. 30 

4. Interna l sed imentat ion in micrite microfacie , near Thistle Creek 30 

5. Typical Amphipora biomicrite, near Thistle Creek 30 

6. Typical bored and pelleted micrite microfacies, Mount Toma .. 30 

7. Typical laminated ca lcarenite, Sawtooth Mountain .. 30 

8. R ecent a lga l mat, Florida K eys a rea . . .. . ..... ... .............. .. . ........... .. 30 

V IL I. Typical ca lca reni te microfacies, nea r Mount Lagrace.. 33 

2. Graded interna l sediment, nea r headwate rs of Thi t ie Creek .. 33 

3. Typical calcirudite microfacies, nea r headwaters of Thistle Creek 33 

4. T ypica l porous, sucrosic dolomite, near M o unt Meda . 33 

5. Isola ted limestone lens, west side of Ca rdina l Pass . . ..... ...... .. 33 

6. I solated limesto ne lens, east side of Cardinal Pass .... 33 

7. Oncolite beds in M ou nt H awk Formation, near Mount Meda .. 33 

8. Sassenach Formation members, near Mount Meda 33 

VIII . 1. Famennian / Frasnian boundary, near M ount Meda .. 34 

2. D olomitization in gra nula r and fractured ca rbo na te sedim~nt, 34 
Mount Lag race . 34 



PAGE 

Plate VIII. 3. Precipitated ca lcite in once open vugs, base of Ca irn F ormatio n.. 34 

4. Precipitated calcite in small vugs, So uthesk Formatio n, nea r 
M oun t M eda .. 34 

5. Precipita ted ca lcite in vugs, Arcs Member, M o un t D a lh ousie.. 34 

6. Precipitated calci te in vugs, Arcs M ember, Mo unt D a lh o usie 34 

7. R ecrysta lli za tio n phenomena in Arcs Member limesto ne, M oun t 
D alho usie... 34 

8. R ecrystal li za tio n phenomena in Arcs Member limes tone, M o un t 
D alhousie 34 

IX. 1. Calcisphere, Peechee Member, nea r M ount Lagrace 41 

2. Ca lcisphere, Arcs M ember, nea r Saracen H ead . 41 

3. G lobul a r stroma topo roid s in Cairn Formation, near M ou nt 
M eda .. 41 

4. Argillaceo us dolo mite facies, southeast of Sawtooth M o unta in . 41 

Figu re 1. Index map .. . ....... .... ... .. . 

2. Loca lity map of measured sections 

3. Co rrelatio n table.. .... . ................. . 

4. U pper Devonia n reefs, central Alberta . 

5. Pa linspastic reconstruction .. 

6. R egio nal di stribution of Devo ni an uni ts .. 

7. Index to sections in Appendix. 

2 

....................... Jn pocket 

........ ... .. . 5 
6 

Jn pocket 

. .. In pocket 

52 





STRATIGRAPHY OF THE DEVONIAN SOUTHESK CAIRN 
CARBONATE COMPLEX AND ASSOCIATED STRATA, 

EASTERN JASPER NATIONAL PARK, ALBERTA 

Abstract 

Upper Devonia n carbonate bodies, which are stratigraphica ll y equiva lent to 
o il- and gas-producing reefs in the Alberta subsurface, outcrop in the Rocky Moun­
ta in Foothill s. They a re easi ly accessi ble a nd provide a valuable supplement to 
subsurface studies. 

A platform deposit of dark bi ost romal carbonate and calcarenite was laid 
down over large areas during the time when late D evonian seas transgressed eroded 
Upper Cambrian rocks. On this platform, in regions favourable to o rganic growth, 
s tromatoporoidal carbonates began to accumu late, a nd with increas ing depth of 
wa ter, topograph ically higher a reas became the sites of continued carbonate de­
position. Two stages of ca rbonate complex development ca n be recognized . During 
the fir st stage, water depth increased rapidly so that regions occupied by the dark, 
o rgan ic ca rbonates decreased progress ive ly upward in areal extent, and in many 
a reas were on lapped by the sur round ing black eux inic sha les. Small bioherms grew 
for a time in marginally suitable envi ronments along the periphery of the main 
carbonate body, but were soo n drowned in the deepening and presumably oxygen­
depleted water. A change of environment marked by the a ppearance of light co l­
o ured ca lca reous sands reflects the beginning of a period of rela ti ve sta bility 
characteristic of the second stage o f carbonate bank development. During this 
time shallow-water conditions preva iled . There was widespread deposition of cal­
ca reous sands, the ba nk grew la te ra lly, a nd the regions of ca rbonate sedimentation 
increased progress ively upward in area l extent. A thick sequence o f the shallow­
water sediments developed indica ting that the period of crustal stability las ted for 
an appreciable time. Sli ghtly deeper wa ter returned tempo rarily, al lowi ng deposition 
o f da rk Amphipora- and co ral-rich ca rbonates of the Grotto Member in marginal 
areas of the carbona te complex. Silty beds common in the upper pa rt of the car­
bona te comp lex a nd in the adjacent argil laceous strata are fo rerunners of a period 
of mari ne regress ion. The carbonate complex is overlain by a disco nfo rmity with 
widespread evidence of era ion and non-deposition. 

Marine plant and animal li fe played an important role in the accumulat ion of 
carbonate sediments by the volumetric contribution o f the ir ca lcareo us skeletons 
and by the stab ili z ing effects of their roots and the baffle action of their bod ies on 
the freshly depos ited, unconso lidated sediment and the water through which it 
set tl ed. D ense Jagoonal ca rbonate beds accumulated in the interior regions of the 
carbonate complex, a nd these, by virtue of their association with porous margi nal 
strata, are of interest for petro leu m explorat ion. Sma ll carbo nate mou nds developed 
on the Flume Formation ca rbonate platform. These, together with an increase in 
ca rbonate content in the overlyin g formati ons and the presence of isola ted lime­
stone lenses in the upper part of the Fa irho lme Group sequence, are other sedi­
mentary phenomena, wh ich if enco untered in drilling, can be used to infer prox­
imity to reefs. 



Resume 

D es masses de carbonate du D evonien superieur, co rrespondant stratigraphique­
ment a ux formation s recifales petrolii:res et gazifi:res qu 'on retrouve en profondeur 
en Alberta, affieurent dans Jes contreforts des montagnes R ocheuses. Ces fo rmations 
sont faciles d'acces, e t constituent un complement utile a l'e tude de ce lles qui re­
posent en profondeur . 

Un depot en pla tc-forme constitue de bi ostromes fo nces de ca lcarenite et de 
carbonate reco uvre de va tes etendues; ce depot a e te mi s en place a u moment ou 
Jes mers du D evonien recent tran sgressaient et eroda ient Jes roches du Cambrien 
superieur . Sur cette plate-forme, dans Jes regions favo ra bles a la vie, des carbonates 
de stromatoporides o nt commence a s'accumuler et, le ni vea u des ea ux a ugmenta nt, 
des regions topographiquement plus elevees ont rei;:u une sedimenta ti on continue de 
ca rbo nate. On peut d istinguer deux etapes de la mise en place du depo t de carbonate. 
Au cou rs d' une premii:re etape, le ni veau des ea ux a augmente rapidemen t, de sorte 
q u'il mesure que Jes mers s'elevaient , Jes depots de ca rbonates fo nces, tres etendus a 
leur base, diminua ient progress ivement vcrs Jes couches superieures; dans plusieurs 
regions, ces carbonates ont ete recouverts par Jes schistes noirs euxi niques des 
environs. De petits bi oherms se sont edifies pendant un certain temp dans des 
milieux presentant Jes conditions minimales de survie, a la peripherie du depot 
principal de carbonate, mais il s ont ete ra pidement noyes dans des ea ux de p lus en 
plus profondes et depourvues d'oxygene. Un changement da ns Jes condit ions du 
mil ieu am biant, marque par !'a ppar ition de sables ca lca ires de co uleu r pale, indique 
le commencemen t d' une periode de stabilite relative ca rac teristique de la seconde 
etapc de la mi se en place des bancs de carbonate. Tou t a u cours de cette periode, 
des conditions de sedi mentation en mer peu profonde ont prevalu . D es sa bles ca l­
ca ire se sont deposes un peu parto ut, Jes bancs se so nt elargis et Jes couches supe­
rieu res de ca rbona te sedimentaire se sont acc rues progress ivement en etendue. Une 
success ion epa isse de sediments deposes en ea u peu profonde indique que la per iode 
de stab ilite a ete relativement Jongue. La profondeur des mers a a ugmente penda nt 
un certain temps, ce qui a perm is la mise en place des ca rbonates fo nces Amphipora 
et d'a ut res carbonates riches en cora ux, appa rtenant a u terme Grotto, dans Jes 
zones per ipheriques du depot de ca rbonate. La presence de couches de silt, qu 'on 
retrouve aussi bien dans la part ie superieure du depo t de ca rbonate que dans Jes 
stra tes a rg ileuses adjacentes, annonce une periode de regression marine. Le com­
plexe de roches ca rbonatees est surmonte d ' une discorda nce d 'erosion ou Jes traces 
d'erosion et l'a rret de la sedimentation sont fac ilement reconnaissables. 

Les plantes mar ines et la vie a nima le ont joue un ro le important dans !'accumu­
la tion des sedirnents de carbonate pa r la rnasse accumulee des squelettes ca lcaires 
des anirnaux par l'effet de stabilisa tion des racines des plantes et !'ac tion retentrice 
exercee par leur enchevetrement sur Jes particules sed imentaires non consolidees. 
D es couches denses de carbonate de lagune se sont accumulees dans Jes zones 
interieures du complexe de roches carbonatees, et ces couches presentent un interet 
pour !'ex plorati on du petrole du fait qu 'elles sont assoc iees a des strates poreuses 
per ipheriq ues. D e petits monticules de ca rbonate se sont fo rmes sur la plate-forme 
de ca rbonate de la fo rmation de F lurne. La presence de ces monticules a insi que 
l'a ugrnenta tion de la teneur en carbona te des formations sus-jacentes et la presence 
de lentilles iso lees de ca lcaire dans Jes couches superieures des roches du groupe de 
Fai rho lme sont d'autres signes geologiques pouva nt ind iquer, !o rs de forages, la 
proxi mi te de forma tions rec ifa les. 



INTRODUCTION 

The Upper D evonian Fairholme Group of formation s is remarkabl y well exposed 
a lo ng the easte rn Foothills of the R ocky M o unta ins a nd within the report area (Fig. 
1) where the regional structu re is simple a nd where the cha racte r of the exposures and 
di st ributi o n of the rocks has been littl e affected by majo r mountain-building move­
ments. Thi s study was undertake n to determine co nst ituent lithologic and biogenic 
units within the dominantly ca rbonate for matio ns of the Fairholme Group to ou t­
line the three dimensional fo rm a nd o ri gin of their component parts a nd their relation­
ship to the stratigraphically equi va lent sha le a nd argillaceou s limesto ne sequence. 

Location and Accessibility 

Figure 2 (in pocket) shows deta il s of the study a rea, a nd within it the position s of 
measured strat igrap hic secti o ns. The carbonate complex is na med after Southesk 
Ca irn , a n isolated topographic feat ure at the summit of Southesk Pass nea r the cent re 
of the repo rt a rea. 

The m ost practica l mea ns of access, o ther than by helicopter, is by car along 
highway 16 from Edmonton to the town of Edson (Fig. l ), then so uthward along a 
m a inta ined gravel road (highway 47) through Cadomin a nd Moun tain Pa rk to a 
po int within the northeast corner of the rep o rt area. An o ther ro ute, not exp lored by 
the writer, is a n improved gravel road no rthwest from Nordegg to within 5 miles of 
Brazea u Ri ver. From here, horses can be used to follow tra il s a lo ng Brazeau Ri ver 
so uthwa rd into the eastern part of the report a rea. Alternatively from a point on 
highway 93 nea r the Athabasca Glacier, pack horses ca n provide tran sportation 
no rth wa rd a lo ng mainta ined park tra il s into the so uthern a nd easte rn parts of th e 
region . 

Previous Geological Work 

An ea rl y insight into the nat ure of D evonian stratig raphy in the mountains 
was prov ided by McConnell (1886) who u sed the term "i ntermediate lim estone" for 
brown and grey, crystalline carbonates ex posed a long the Front R a nges in the Bow 
River va ll ey, a nd by D owling (1912) who described a sha le a nd limestone sequence 
of the sa me age o n R oche Miette . These two men provided ea rl y descriptions of 
U pper D evonia n rocks in the two locat ions menti o ned, but a ltho ugh the app roxi­
mate s tratigraphic equiva lence of these a reas was appreciated at the time, detail s of 
their mutua l relat ionship s were not reso lved until some 40 yea rs later. 

Di scovery of oil a t Led uc in I 947 drew at tention to the impo rta nce of carbonate 
rocks as p otenti a l reservoirs for hyd roca rbo ns, and emphasized the importance of 

MS. received November 26, 1965; rev ised September 5, 1968. 
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INTRODUCTION 

stratigrap hic relatio nsl1ips establi shed in the mountain s as a basis for study a nd re­
interpretation of the subsur face carbonate bodies. A comprehensive picture of 
D evon ia n stratigraphy in the Mountain and Plains a reas has subsequently been 
presented thro ugh significa nt papers published by Belyea ( 1957), McLaren (1956, 
1959), H a rgreaves ( 1959), a nd Taylor (1957) dea ling with co rrelation s between rock 
seq uences in the two locations. Much of the foregoing work in vo lves region s that are 
rather far removed from the report area , but it is d irect ly co ncerned with the inter­
pretation of relat io nships between the ca rbo nate facies a nd the stratigraph ica ll y 
equiva lent a rgillaceous or basina l sequence. McLaren a nd Mou ntjoy ( 1962) a nd 
Mountjoy (1965) made signifi cant co ntributi ons that helped reso lve the problem of 
suggested stratigraphic equiva lence of st rata of Frasnian a nd Famennian ages in 
tra nsitiona l a reas of ca rbo na te deposition . 

Field Work and Acknowledgments 

This report is based on a thesis submitted in co nfo rmity with the requi rements 
for the degree of D octo r of Philosophy at the Unive rsity of Toronto. The problem 
was suggested by R . J. W . D ouglas a nd E. W. Mountjoy of the Geological Survey 
of Ca nada a nd carried o ut fo r the Geological Survey. 

Field work was supervised by E.W. Mountjoy and by F. W. Beales of the Univer­
sity of Toronto, who a lso directed the laborato ry research. M.A. Fritz of the Uni ver­
sity of Toronto identifi ed the fo ssil stromato poroid s a nd bryozoa ns, a nd D . J. 

McLaren and A. W. Norri s of the Geological Survey of Ca nada identified the coral 
a nd brachiopod fauna. E. W. M ou ntjoy introduced the writer to D evonian geology 
in the eastern R ock ies, and a long with H . R. Belyea, R . J . W. Douglas, P . H arker, 
R . R . H . Lemo n, and D. J. M cLa ren , provided helpful d iscussion a nd cr itici sm of 
va riou s phases of the resea rch . 

Appreciation is ex tended to J. G. Buckingham and D. B. Smith for able geo logi­
cal assista nce during the 1961 season , and to R. Bugry, J. D . Reid , and D. B. N elson 
fo r their contribu tion to th e 1962 fie ld work. Si ncere thanks are due as well to the 
outfit ter J. Kostynuk a nd hi s assista nts and to the pa rk wa rdens for their help a nd 
cheerfu l cooperation . 
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STRATIGRAPHY 

The Upper Devonian Fairholme Group of formations, as observed within the 
report area and as described from adjacent regions (McLaren, 1956), consists of two 
contrasting macrofacies. One group of formations, composed largely of allochthon­
ous, terrigenous, and elastic sediments, makes up the argillaceou or basinal facies ; 
the other, composed of relatively pure, dominantly autochthonous carbonate edi­
ments, makes up the carbonate complex. Either the Sassenach or the overlyi ng 
Palliser Formation rests di sconformably on the Fairholrne Group. 

Formational Nomenclature 

The twofold formational terminology used in this report to distinguish the 
lithologically contrasting carbonate from the argillaceous facies dates from Sir 
James Rector's (1861) first published geological accounts of Devonian strata in the 
Rocky Mountains, and has evolved through the contribution of several authors. 
Summaries and discussions dealing with the development of a stratigraphic nomen­
clature for this particular group of Devonian rocks have been published by Lang 
(1946), de Wit and McLaren (1950), Fox (1951), McLaren (1953, 1956), Taylor 
(1957), and Belyea and McLaren (1957). A recent contribution by McLaren and 
Mountjoy (1962) clarified stratigraphic relationships among the equivalent carbonate 
and argillaceous formations, particularly in regions of transition from a dominantly 
carbonate to an argillaceous or basinal facies. These authors introduced new forma­
tion and member names that are now included in the current system of terminology 
(Fig. 3). 

The Carbonate Complex 

Within and near the study area, Paleozoic strata of the Front Ranges are broken 
by a series of subparallel thrust faults whose main glide surface are largely confined 
to horizons within the Upper Cambrian. Thick successions of Devonian and Mis­
sissippian limestone acted as competent units so that outcrops of the carbonate facies 
occur along successive segments of relatively undeformed thrust sheets. Jn areas 
where the sediments are composed dominantly of shale, on the other hand, tight 
folding is more common, a , for example, along the west side of Cardinal Pass where 
thin-bedded limestones of the Mount Hawk Formation have been compressed into 
chevron folds (Pl. VI-1). Stratigraphic sections, as closely spaced as possible, were 
measured where Upper Devonian Fairholme Group strata are exposed along five 
different thrust sheets . Their stratigraphic and petrographic analyses constitute the 
body of this report. 
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FIGURE 3. Correlation table. 

Upper D evonia n ca rbona te units that underlie the Alberta Plains, such as the 
Bashaw Co mplex and the Rimby-M eadowbrook reef chain (Fig. 4), have not been 
a ffected by thrust fa ulting a nd occur as elongate, no rth- to no rtheasterl y trend ing 
masses of co nsiderable a rea l ex tent. In co ntrast, m ountain outcrops of similar 
ca rbonate bodies have been compressed by crusta l shortening a nd fai l to revea l such 
trends. T he Southesk Cairn carbonate complex, for example, occurs in the moun tains 
in offset segments of success ive thrust sheets, its original a rea l distri bution having 
been modified substantia ll y by the thrust fa ulting. If the effects of defo rmation by 
t hrust faul ting a re disregarded, the west margin of the ca rbona te complex appea rs 
to trend in a north to north westerl y direction (Fig. 2). In te rpreta tion based on a 
pa linspastic reco nstruction (Fig. 5, in pocket)l , however, shows that the ma rgi n of 
the complex befo re faultin g proba bl y lay essentia ll y para ll el to the Upper D evo nian 
Rimby-Meadowbrook a nd other reef chains of the Plains (Figs. 4, 5). 

The general term "ca rbona te complex" is used here to denote a laye red seque nce 
of o rganic sediments, domina ntly biost roma l, surro unded by shales a nd argillaceous 
limestones. Rocks of the ca rbonate sequence in the mountain s a re similar li tho logica ll y 
to those that form reefs in the Alberta subsurface, bu t despite thi s similarity the term 
carbonate complex has been adopted fo r dominantly ca rbonate facies of the Fai r­
holme G ro up within the repo rt a rea. T he na me has lit tle descriptive or genetic implica­
tion a nd so allows freedom fo r interpretation of environ ments a nd classifica tion of 
microfacies within the ca rbonate body. 

J Figure 5 is a palinspastic reco nstruction by R. A. Price based on purely structura l considerations. 
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Figure 2 shows the inte rpreted a rea l di stributi on of the ca rbo na te comp lex 
wit hin the repo rt a rea. Stra ta to the west of the ca rbo na te complex co mpri se t he 
"argill aceo us fac ies" o f the Fa irh o lme Gro up. The Foo thill s a rea to the northeast, 
where C retaceo us beds occur a t the sur face (McK ay, 1929), is pro ba bly underl a in at 
depth by a n apprecia ble a rea o f the po tentiall y o il- o r gas- bea ring F airholme G ro up 
"ca rbo na te facies". Regio na l thru t fault s named after loca l geogra phic fea tures are 
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shown, as are the loca ti o ns of measured stra tig ra phic secti ons. Offse ts o f th e ma rgin 
of the ca rbona te co mplex fro m one thrust sheet to the nex t ( Fig. 2) a re a reflect io n of 
the a mo unt of differenti a l movement between the thrust sheets. 

The earliest sediments o f the Fa irh olme Group fo rmed a wides pread pl a tfo rm 
depos it througho ut the reg ion a nd can be sepa rated in to two di stinct Jithologic 
un its, a lower chert-free ca rbo na te a nd a n upper cherty ca rbo na te uni t. T ogether they 
constitu te the Flume F o rma ti o n in a reas where t he ove rl ying fo rmat io ns a re domin­
antly a rgillaceo us, a nd the Flume Member o f the Ca irn Forma tion ( Mo untj oy, 
1965) in regio ns where the unit is ove rl a in by ca rbo na te stra ta. The sediments we re 
la id down in Upper D evo ni a n seas tra nsgress ing eroded ilty ca rbo nates o f Uppe r 
Cambri a n age. Loca l de pression s o n the o ld eros io n surface proba bly co nta in so me 
basa l Devo nia n edime nt s, but they have n ot been differenti a ted fo r thi s report. 
Va ria ti o ns in thi ckness of the lower ca rbo na te unit o f the Flume F o rma ti o n a nd 
M ember may be rela ted to the di stributi on a nd amount of re li ef o n the pre-Devoni an 
e rosion surface; fo r exa mple, a reas wh ere th e unit is thin o r a bse nt ca n be inferred to 
have stood higher tha n a reas where it is thi ck. Where t he lower ca rbona te u ni t is 
a bsent loca ll y, the overlying cherty ca rbona te can be as much as 50 feet thinner tha n 
its average 95-foo t thickness within the repo rt a rea. Th e combined a bsence, loca ll y, 
of about 100 feet o f the lower ca rbona te un it plus 50 feet of the overl ying cherty unit 
indica tes a max imum relief of a bo ut 150 feet o n the erosion surface. 

F o ll owing wides pread de pos iti o n of the lower a nd cherty ca rbo na te units (F lume 
Formation a nd M ember), ca rbona te sediments co ntinued to acc umul a te in areas 
that were favo ura ble to o rga nic growth , while a rgillaceo us depos its were la id down in 
o ther pa rts of the basin . These ca rbona te sediments, ri ch in orga nic ma teri a l, con-­
stitute the Upper M ember of the Ca irn F o rma tion. They co rres pond in a real di s­
tribution to the Cairn F o rma ti o n, becau se in acco rda nce with es ta blished n omen­
cla ture, the combined lower a nd cherty ca rbona tes a re call ed the Flume Forma ti on 
where no U pper Member occ urs a bove them, a nd call ed the Flume M ember of the 
Ca irn F o rma ti on in areas of ca rbona te build-up. The Cairn F o rma ti o n va ri es in 
thickness througho ut the repo rt a rea, but the cha nges a re la rge ly confined to the 
p eriphery of the ca rbo na te co mplex. Jn those regio ns the thi ckness of the Ca irn 

Forma tion increases progressively toward areas of continued ca rbona te accumula­

tion , and a t the sa me time beds higher in the sequence occ upy a progressive ly sma lle1-

a rea . Stra ti gra phic profiles a lo ng the different thrust sheets a ll show the sa me pro­

g ressive thickenin g o f the Cairn F o rma ti o n towa rd the carbo na te complex . The 

rate of thickening, however, changes in different a reas presum ably becau se of subtl e 

differences loca ll y in rela ti ve ra tes o f subsidence, va rying pa tterns of nu tri ent­

bearing currents a nd their effect on o rganic life, o r to combinati o ns of these a nd 

o ther fac to rs. The Ca irn F o rma tio n profil e is generall y steepe r a lo ng thrust fa ults to 

t he so uth . In co nt ras t to the Ca irn Fo rmation , ca rbo na te sediments of the overl ying 

Southesk Forma ti o n become mo re widesprea d higher in the sequence a nd ex tend 

progress ive ly fa rther beyond the limits of the ca rbonate co mpl ex. Ca rbonates o f the 

Sou thesk Formatio n were pro ba bl y deposited during a peri od of relative crusta l 

stability, a nd Joo e sediment was was hed o ut fo r a ppreciable di sta nces beyo nd the 
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carbonate bank. Changes in depositional environment, perhaps brought about by 
minor differential subsidence, varying current patterns, and other factors, are re­
flected in the areal distribution of the Southesk sediments as they are with the Cairn 
Formation. In the southern part of the report area the uppermost beds of the Southesk 
Formation extend for several miles beyond the carbonate complex (Pl. II), but in the 
north they are more restricted, and near Mount Meda (Fig. 2) they extend only a 
short distance beyond the region of complete carbonate build-up. A notable aspect 
of the gross morphology of the carbonate front in profile is its different configuration 
in different areas (Fig. 6, in pocket). Palinspastic reconstruction of the thrust sheets 
shows that the north west margin of the carbonate complex trends roughly northeast 
as do the Upper Devonian reef chains of the Plains (Figs. 4, 5). 

Cairn Formation 

The type section of the Cairn Fo rmation is located on the northern spur of 
Mount Dalhousie (McLaren, 1956). The formation is widespread throughout the 
Footh ills and Front Ranges of the eastern Rocky Mountains where it forms the 
lowermost unit of the ca rbonate complex. Its thickness ranges from a few feet along 
the periphery of the carbonate complex to an average of 600 feet within the car­
bonate facies. The Cairn Formation consists predominantly of brown, medium 
crysta lline dolomite that McLaren separated (1956) into a basal, cherty dolomite and 
an overlying organic dolomite unit. These units a re now referred to as the Flume 
Member and the Upper Member, respectively, of the Cairn Formation (Mountjoy, 
1965). 

Flume Member 
The Flume Member, which reaches a maximum thickness of 235 feet within the 

report area, can be further subdivided into basal chert-free and overlying cherty 
carbonate units. The differentiation of a basal chert-free carbonate within the Flume 
Member provides important evidence relating to the nature of the pre-Devonian 
erosion surface. The overlying cherty carbonate, a widespread and distinctive unit 
within the Cairn Formation, is characterized by an abundance of black chert that 
·Commonly occurs as nodules and pinching and swelling lenses distributed parallel 
to the bedding. Less frequently the chert is in irregularly shaped masses; when 
samples were treated with hydrochloric acid in the laboratory they proved to be 
leached, regularly shaped nodules that had been subsequently filled with carbonate. 
Carbonate replacement of the chert nodules would probably produce a similar 
texture. 

Spherical stromatoporoids and branching Amphipora are the most conspicuous 
fauna! elements within the Flume Member. The stromatoporoids probably grew 
with their laminae convex upward. Based on this assumption, most of their remains 
are not preserved in growth position. The Amphipora probably also grew as upright 
forms, but in the rocks their branches commonly lie parallel to the bedding. 
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PLATE II. In the vicinity of Sawtooth Mountain, a carbonate tongue from the upper part of the Southesk Formation 

extends beyond the northwest margin of the carbonate complex and overlies strata of the adjacent 
orgillaceous facies. 
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Upper Member 
The Upper M ember of the Ca irn Forma ti on ra nges in thi ckne s from 410 feet 

to 650 feet where a co mplete ca rbo nate sequence is present. Lenses a nd nodules of 
black chert simila r to those in the underl ying Flume M ember occur occasiona ll y, a , 
fo r exa mple, a t Saracen H ead a nd Sawtooth M oun tain (Fig. 2), but they have little 
la tera l persistence. For thi s rea son, a nd because o f their strat igra phic positi o n, 
associated st ra ta a re not likely to be confused wit h lith ologica ll y simila r Flume 
Member beds. 

Extensive do lom itiza ti o n has o blitera ted most of the origin a l rock tex tures, but 
re lics of some of the macro-fea tures that ex isted in the o ri gina l rock have been pre­
served. Jn additio n, there a re occasiona l sma ll isola ted a reas of undo lomitized lime­
sto ne that p rovide a n indica ti on of the nature of the o rigina l sediment. Beds of ligh t 
co lo ured, rela ti ve ly pure and essenti a ll y no n-fossilifero us do lomite, from a few inches 
to severa l fee t thick, a lterna te with simila r thicknesses of da rk brown, a rgill aceous 
do lo mite (Pl. VI- 2). The upper surfaces of the light co lo ured beds appear in m a ny 
insta nces to have been eroded either under water o r subaeri a ll y. The traces of such 

urfaces in ou tcrop are und ula ting to irreg ula r, a nd spheri ca l stromatoporo ids of 
va ri o us sizes frequently rest in va rious a ttitudes on them (Pl. VI- 2). 

T he contact of the U pper M ember with the ove rl ying Sou thesk Format ion is 
sha rp in some a reas a nd grada ti ona l in o thers. ea r Saracen H ead, thin , da rk brown , 
Amphipora-bea ring beds litho logica ll y simila r to sediments o f the U pper M ember 
occur within the lower 150 feet of the Sou thesk Fo rm at io n. T hin sect io ns show that 
the limesto nes fro m ra re und olo mitized areas a re composed of fi ne a nd medium 
ca lca renite a nd da rk grey a rgillaceous limestone. Finely co mrninuted and unidenti­
fiab le skeleta l remains a re commo n in the a rgillaceous bed . 

With the exception of Amphipora and the la rge globula r stromatopo roids, 
identifia ble foss il s a re not numerous in the Cairn F o rm ati on. The fo llowing brachi o­
pod we re coll ected a t severa l loca lities: 

A trypa cf. A. multicostel/ara K ott lowski fro m within a nd immediately 
above the Flume Member 

Eleutherok omma reidfordi C rickmay, from 100 fee t a bove the F lume M ember 
A //anaria sp., fro m within the Fl ume M ember 

A trypa sp ., from va ri o us ho ri zons 

Productel/a sp., fr om immedia tely above the Flume M ember 

Sou th esk Formation 

T he type sect io n of the Southesk Formatio n is loca ted at M ount D alhou sie nea r 

the ju nctio n of Brazeau a nd So uthesk Ri ve rs (McLa ren, 1956). lt overlies the Cairn 
Forma tio n a nd has a simila r a rea l di stribu tion. Within the repo rt a rea i ts thickness 
is about 700 feet with loca l increase to a max imum of 820 fee t nea r Brazeau River 
east of Chocola te M ounta in (Fig. 2). The fo rmati on consists predomina ntly of ligh t 

grey coarsely crysta lline dolomite, light b rown limesto ne, a nd dark b row n a rgil­

laceous dolomite conta ining co ra ls. 
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At the type loca lity the members of the Southesk Formation correspo nd litho­
logica ll y to unit estab lished by Belyea a nd McLaren ( 1957), a nd co nsist of a basa l 
Peechee Member of coarse-grained, light grey dolomite with a few stromatoporoid 
a nd co ra l remains; a middle Grotto Member of brown-grey, medium-grained dolo­
mite with ab undant co ra ls; Amphipora and ot her st roma topo roids ; and an up per 
Arcs Member of bedded , granu la r limestone. According to current usage (McLaren 
a nd Mou ntjoy, 1962), an overlying unit of Ji mesto ne, sil ty Ii mestone, and i I ty do lo­
mite- the R o nde M ember- is n ow included in the Southesk Formation so that at 
the Mo un t D a lhousie type loca li ty the revised Southesk Formation cons ists from the 
base upwa rd s of the Peechee, Grotto, Arcs, a nd R onde M embers. Total thicknes of 
the forma tion in thi s region is 650 fee t. 

Peechee Member 
The Peechee Member consists large ly of li ght g rey, coa rsely crysta lline dolomi te, 

comm o nl y with good intercrysta lline porosity and minor a mou nts of light brown 
limesto ne. In some a reas near the base of the member, thin , intercalated bed s (a 
thick as 10 feet) of dark brown do lomite containi ng Amphipora indicate a contact by 
in te rfinge ring with the underlying Cairn Forma tion. Thi s type of co ntact ca n be seen 
near the headwate rs of Toma C reek a nd at Saracen H ead (Fig. 2). 

Although the Peechee Member is composed a lmost entirely of dol omite through­
out most of the report a rea, the sequence at Mount McBeath (Fig. 2) is Jess do lo­
miti zed a nd consists of a bo ut 30 per cent limesto ne. The limestone occurs as th in , 
interca la ted beds of light brown, medium-grained calcareni te with a cement of clear, 
coa rsely crysta lline ca lcite. D o lomi tizat io n has affected some of the limestones and 
has replaced fi rst the intergra nula r ca lcite cement a nd then the limestone gra ins. Not 
many fossil s occu r in the Peechee M ember ; a few scattered remains of Amphipora, 
ostracods, ca lcispheres, and unidentifiable comminuted remai ns were observed in 
t hin beds of microcrysta lli ne limestone. 

The ave rage thickness of the Peechee M ember within the report a rea is 32 1 feet. 
A conspicuous deviation from thi s thickness ex ists nea r Sawtooth Mountain (F ig. 2) 
where o nl y 235 feet of Peechee M ember do lo mite overlie, with a sharp contact, about 
720 feet of the Ca irn Formation. At Sa racen Head the sequence is slightl y thi cker th an 
ave rage, probably beca use of in te rfingering wit h the Cai rn Formation in the lower 
J 50 feet. 

Grotto Member 
The Grotto M ember consists typicall y of dark brown, fi nely crysta lline dolomite 

containing abunda nt co ra l a nd stromatoporoid remains. Where the member is not 
co mpl etel y do lomi tized , as at M o un t M c Beath, M o un t fsaac, and Arete M o unta in 
(Fig. 2), interca lated beds of dark grey, a rgillaceo us, microcrystalline limestone con­
tai n co ra l co lo nies, numerous Amphipora, sma ll brachiopods (Atrypa spp.), calci­
spheres, a nd unidentifi ab le fo ssil fragments. Elsewhere, beca use of ex tensive dolo­
mitization, co ra ls a nd Amphipora are a bo ut the o nl y foss il rema in s that ca n be recog­
ni zed. The average thi ck ness of the Grotto M ember within the report area is 235 feet. 
Unlike the underlying Peechee M ember, which is fou nd everywhere within the 
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carbonate complex, the Grotto Member appears to attain its maximum development 
near and beyond the peripheral areas of carbonate sed imentation and is sometimes 
absent over the interior regions of the carbonate bank. It is present, for example, 
near the edge of the carbonate facies at Mount Toma in the Mount MacKenzie 
thrust sheet, but absent from outcrops to the southeast along the same thrust fault to 
the limit of the study area at Saracen Head. Grotto Member dolomites occur at the 
northwestern margin of the carbonate complex in the Cardinal Mountain thrust 
sheet between Cardinal Mountain and Mount Toma, but are absent from an appreci­
able area to the southeast, reappearing only as a 45-foot-thick bed at Mount Dalhousie 
about 14 miles away. Mountjoy (1965, p. 20) also noted the absence of Grotto Member 
dolomites from some areas. The Grotto Member is present in average thickness 
throughout the Mount Meda, Sawtooth Mountain, and Chocolate Mountain thrust 
sheets, and in this region ex tends as a tongue for several miles beyond the carbonate 
front (Pl. II) . Similar, dark, organic dolomites in the subsurface al so occur as tongues 
that extend beyond the upper part of reef complexes in the Drumheller area (Kirker, 
1959). 

Arcs Member 
The Arcs Member has an average thickness of 191 feet within the report area. It 

attains its maximum thickness in the central part of the carbonate complex and is 
absent near the margins of the carbonate body (Fig. 6). In contrast, the Arcs Member 
in the Miette area is present at the edge of the reef and extends beyond it into the 
adjacent Mount Hawk Formation of the argillaceous facies (Mountjoy, 1965, p. 
20). 

Light brown, microcrystalline limestone containing few fossils, and fine cal­
carenite are the dominant rock types of the Arcs Member. The rock texture and fossil 
content is similar to that found in modern carbonate sediments deposited on car­
bonate banks in protected lagoonal areas such as in the Bahamas. Such features as 
presumed worm burrows, finely com minuted skeletal remains, thin laminations, feca l 
pellets, and scattered algal remains are common evidence for sedimentation in quiet 
protected areas. Scattered thin beds containing Amphipora a nd a few brachiopods 
occur, but they are quantitatively unimportant. 

Ronde Member 
McLaren and Mountjoy (1962) proposed the name Ronde Member for strata 

that had formerly been referred to the lower member of the Alexo Formation. The 
type section is at Roche Miette. At this locality the Ronde Member is 113 feet thick 
and consists of lower, silty carbonates and overlying, bedded, fine-grained carbonates. 
Within the report area, the unit has an ave rage thickness of 180 feet, and as at the 
type locality the basal beds consist of recessive, silty carbonates, as thick as 50 feet 
in some regions, overlain by light brown, relatively pure limestone containing a few 
corals and stromatoporoids. The corals and stromatoporoids are most abundant in 
the uppermost beds and near the margins of the carbonate complex. The twofold 
separation of the Ronde Member into lower, recessive, silty beds and upper, cliff-
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fo rming limestones is conspicuou in outcrop a nd ca n be traced in the different 
thrust shee ts for severa l miles a long the mountain front. 

A stud y of thin sections shows that fine-, medium-, a nd coarse-grained calcar­
eni tes are common. A lso present are microcrysta lline limes tones, frequently with 
irregula rl y shaped "eyes" of pa rry ca lcite and containing calcispheres, traces of 
algae, a nd scattered co mminuted skeletal remains of corals, bryozoa ns, brachiopod s, 
a nd ostracods. Authigenic qua rtz and feldspar occur in in so luble resid ues of the lime­
stones . Corroded and pi tted qua rtz gra ins a re a common constituent of the sil ty beds. 

ear the margin of the carbonate complex, in the Mount M acKenzie, Cardinal 
Mountain , a nd M ount Meda thrust shee ts, the lower contact of the Ronde Member 
is marked by a change upward from dark brown, argillaceous dolomite of the Grotto 
M em ber to light coloured, silty carbonates. In the sa me thrust sheets, but southeast­
wa rd away from the ma rginal a reas of carbonate sedimentati on, the Ronde Member 
rests on the Arcs Member, a nd its lower contact is marked by a cha nge upwa rd from 
light brown, relative ly pure, Arcs M ember limesto ne to the typical, silty carbonates 
of the Ronde Member. These basa l silty carbonates are not so co nspicuous in the 
so uthernmost Sawtooth Mountain a nd Chocolate M ounta in thrust sheets, bu t the 
cha nge from underl ying dark brown Gro tto M ember dolomite to the light coloured 
strata a bove is easy to recognize. The Ronde Member is ove rl ain in most areas by 
reces ive, ye llow- and o ra nge-wea thering silty do lomite, a nd dolomitic siltstone and 
sa nd stone of the Sassenach Formation . The Sassenach Formation is absent from the 
m a rgins of the carbona te complex in the Mount M eda, Sawtoo th Mountain, and 
Chocolate Mountain thrust sheets, possibl y beca use of post-Frasnia n erosion or non­
<leposition. In these region the R onde Member is overlain by da rk grey limestone of 
t he Pallise r Formation . 

Arcs Member Microfacies 
With the exception of the Arc Member of the Southesk Formation, a ll 1itho1ogic 

units of the carbonate complex have been dolomitized , some a lm ost co mpletely, with 
.consequent obliteration of alm ost all primary sedimenta ry textures. Because they 
have been little affected by dolomitiza tion, the carbonates of the Arcs Member were 
separa ted into microfacies, a nd a n attempt has been made to map the a rea l distribu­
t ion of these subunits. 

Co mpari son with modern sed iments suggests that the va rio us microfacies of 
t he Arcs Member were deposited in protected lagoo ns, ma rshy a reas, tida l fl ats, a nd 
t ida l cha nnels. Sediments depos ited in modern lagoons show a great va riation in 
lithology (Va n Straaten , 1959, p. 202). R a pid changes in lithology of the Arcs Member 
limestones, both lateral ly and ver ti ca ll y, were observed both in the ou tcrops and also 
in the la boratory where more than one microfacies could frequently be seen in a 
ingle thin sect ion. 

The va ri ous closely related microfacies compare with Kl ovan's (1964) back-reef 
facies of the Red water oi l field that was made up of simila r closely related rock 
types. Rela tively wide spacing of meas ured sections within t he report area prevented 
determination of a preferred a real distribution pattern for the individual rnicrofacies, 
but their occurrence, confined to the central part of the ca rbonate body, supports the 
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concept of a n extensive lagoo nal or back-reef type of deposit. Within thi s habitat, 
pl ant and a nimal communities proba bly influenced water movement loca ll y to pro­
duce different textures in cl osely related microfacies. The va ri ous rock types are 
commonly found in close associatio n, and although individuall y subject to rapid 
loca l variation, as a group they con stitute a late rall y persistent unit th a t ca n be 
traced for Jong di stances. 

Micrite. The term micrite is used here to denote a microfacies in which the 
average crystal size is about 8 micron . Leighton and Pendexter (1962, p. 35) used 
micrite for particles that were once mud-like a nd gave them an upper size limit of 
30 microns. The micrite microfacies within the report area has probably been re­
crystall ized with consequent coarsen ing of the primary tex ture. Micrite, as defined 
by Folk ( 1959), had an upper size limit of only 4 micron s. Typical specimen s of the 
micrite microfaci es contain sca ttered , irregularl y shaped, sharpl y defined "eyes" of 
coarsel y crystalline ca lcite (Pl. Yl- 3), a nd scattered, more coarse ly crysta lline area s 
with diffuse borders. The ca lcite "eyes" probably rep resent precipita tion of ca lcite 
in open void , whereas the diffuse patches of relative ly coarse crystal s are likely 
areas that have been more strongly affected by recrystalli za tion . Fine fractures are 
co mmon in these fin ely crysta lline rocks. Many seem to have remained open for a 
time before being cemented , because they are part ly filled by fine sediment (Pl. 
Vl- 4). Graded bedding is conspicuou in some of the fin e sediment a nd indicates a 
number of separate influxes of the fine carbonate mud. The mud may have been 
was hed into the open cracks on tida l flats or subaqueously during inte rmittent 
storms. 

Burrowi ng orga ni sms a ppear to have been acti ve in st irring up the fine sediment 
before it became consolidated . Their presence is indicated by the irregularly shaped 
and sometimes ovoi d "eyes" of coa rse ly crystalline ca lcite that are typical of thi s 
microfacies. Folk (1959) mentioned burrowing organ isms as poss ible agents in the 
formatio n of thi s distinctive " birds-eye" texture. The enigmatic calcite-filled voids 
now occupied by coa rse ly crystalline ca lcite are a ll that remain as supposed traces 
of the burrowing animals. Soft, uncon solidated sediment may have flowed into these 
voids and thu s obliterated from the sedimentary record m a ny simil a r traces of organic 
life. 

Biomicrite. The biomicrite microfacies is relativel y rare in the Arcs Member 
becau se ofa genera l sca rcity of foss il remains. Rocks so class ifi ed conta in an est imated 
25 per cent or more of skeletal remains. When a dominant fo ssil element can be 
identified generica lly the name is used as a modifier, for example, Amphipora bi o­
micrite (Pl. Vf- 5). Stachyodes, bryozoa n, a nd co ral biomicrite are other varieties of 
this microfacies. 

All primary pores have been effectively occluded in the micrite microfacies: the 
presumed worm burrows by an infilling of calcium carbonate cement, a nd the pore 
in smaller openings (such as the axial and periphera l ca na ls of Amphipora) by flat­
topped deposit s of internal sediment (Pl. V 1- 5). Even tiny calcispheres, about 200 
microns in di ameter, frequently contain some of the fine calcite ooze. Many cal­
cispheres of the spiny variety a re covered by a thin micrite coating, and because of 
their rough exterior seem to ha ve been effective sediment collectors. 
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Fine quartz silt is a common constituent of thi s microfacies. The relatively coarse 
fossi l fragmen ts cha racteristic of these rocks suggests loca l, strong transporting cur­
rents. umerous fine fractures, probably caused by minor adjustments withi n the 
compacting sediment, cul across the ske leta l fragments. 

Pelleted micrite. T he pelleted mic rite microfacies is est im ated Lo contain more 
tha n 25 per cent of pellets. ln th in section the pellets show a common, brownish tinge 
owi ng to the presence of o rgan ic material. Pellets frequently occur as clusters of uni­
forml y sized round to ovoid gra in s; indi vidua l grain s, in some a reas, merge into the 
enclosing microcrysta lline material as would be expected of soft fecal material i n a 
loose ly consolidated sediment. 

Bored and pelleted micrite. This microfacies consists basically of microcrysta l­
line ca lcite, essentia ll y non-ske leta l, with numerous borings fi ll ed with coarsely 
c rysta lline ca lcite (Pl. YJ- 6). The irregularly shaped, frequent ly vermiform areas of 
coarse ly crysta lline ca lcite, which in p laces const itute more than 30 per cent of the 
thin section , have been a ttributed to the wo rk of burrowing o rga ni sms and the 
presence of a lgae whose remains have since decayed and left the spaces now fi ll ed 
with ca lcite cement. The genera ll y d isturbed appearance of this microfacies suggests 
abu ndant organ ic li fe probably concentrated near the water- sediment interface. The 
large percentage of void -filling ca lcite cement suggests ea rl y lithification of the lim e 
m uds, at least to a degree where the prima ry po ros ity was not destroyed by collapse 
of the materia l under its own we ight. An a lga l framework may have caused some of 
the sediment bind ing by acting as a support for the loose mater ial. Kornicker and 
Boyd ( 1962) described sha ll ow-water sediments from the Alacran reef t hat were so 
tightl y bound by roots ofThalassia tha t sa mples could be co ll ected on ly with difficulty. 
Si mila r a ncient sites of depositi o n may ha ve bee n interm ittentl y exposed to subaer ia l 
drying that wo ul d a l o promote rapid lithification . The benthonic a lgae have destroyed 
almost a ll the prim ary sedimentary textures in the bo red and pe ll eted microfacies 
except for local areas that still show vague traces of bedding. Scattered fossil frag­
ments appear to have no prefe rred o ri entation in the rock. Whole ostracods with 
geopeta l fab ri cs in d iffe ren t orientatio ns a re the m ost com mon skeletal remain s. 

Laminated calcarenite. R elat ively littl e attentio n has been drawn to thi s rather 
distinctive rnicrofacies wh ich consists essentia ll y of a lternat ing layers, from 1 to 3 mm 
thick, of dense m ic roc rysta ll ine ca lcite and fi ne-gra ined ca lcarenite (Pl. YI- 7). 
Ideall y, each la mina ti on grades upward from fine calcareni te near a sharp lower 
co ntact to microcrysta lline ca lcite in the upper part of the graded uni t. Gradual over­
lap of low-energy enviro nments over h igh-energy env iron ments o n tidal flats is one 
of nine processes li sted by Klein ( 1965) that may produce graded beds. Probable 
worm burrows a re relati ve ly abu nda nt in these rocks. Many occur within the cal­
careni te a reas, showing a p referred orientat ion para ll el to the bedding ; others cut 
across a nd disrupt t he fine lami nae. The individua l lam in at ions are frequent ly dis­
co ntinuous; the thin ca lcaren ite ba nd s grade late ra ll y into den se microcrystalline 
ca lcite which in turn g rades downward to fi ne calcarenite to produce a n overl apping 
or en echelon effer.t. Poli shed surfaces of hand specimens that are cu t normal to t he 
bedd ing and to one another show that the la minae fo rm undulating discontinuous 
sheets. Simil ar deposits a re bein g fo rmed today in sha ll ow water where the sed iment 
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fabric is strongly influenced by the presence of a mat of filamentou s algae, such a 
in the Florida Keys area (Pl. VI- 8). The laminated nature of thi s microfacies of the 
Arcs Member along with scattered occurrences of a lgae suggests an analogy to the 
present day algal-stabilized sediments. Such laminated textures in limestones are 
thought to be a good indication that the sediments accumulated in shallow water, 
probably above low tide level. 

Calcarenite. The calcarenite microfacies consists essential ly of rounded grain 
of microcrystalline calcite embedded in a coarsely crysta lline calcite cement (PJ. 
Vll- 1). Locally, closely packed grains show microstylo litic contacts, but thi s phenom­
enon is rare. Skeleta l fragments , detrital qua rtz silt grains, a nd coated limestone 
grain s a lso occur infrequently. The common, rounded nature of most of the con­
stituent limestone grains, including those with tabu lar and irregul ar shapes, suggests 
that the calcarenite microfacies was fo rmed largely by erosion and rewo rking of a 
relatively soft, incompletely lithified sediment. Fine fractures filled with graded sedi­
ment and ca lcite cement are found in places (Pl. Vll- 2) and suggest desiccation of 
the soft sediment on temporarily exposed mud fl ats befo re final consolidation . 
Skeletal remains a re not usually numerous, but occasiona l fragments of branching 
Amphipora and bryozoa ns encased in a matrix of lime mud suggest that there were 
nearby quiet-water environments of calcium carbonate deposition, and currents 
sufficiently strong to redi stribute the mud-coa ted fragments. Some of the calcarenites 
have a matrix composed la rgely of fine lime mud. According to Folk (1962), thi s type 
of unwinnowed granular rock may have formed when currents, temporarily stronger 
than usual , swept calcite grains into a norma lly calm environment of calcite ooze 
deposition . 

Calcirudite. The most common type of calcirudite observed consists of rounded 
tabular and elongate, composite limes tone fragments made up essentially of aggre­
gates of discrete grains offinely crysta ll ine calcite (Pl. VJI- 3). The individual composite 
grains have a texture similar to that of the ca lcarenitic matrix in which they occur. 
They are not rounded and appear to be only loosely con solidated . This type of 
coarse-grained sediment might be produced by currents not strong enough to di s­
lodge similar large fragments from a non-granu lar micritic sediment . Other cal­
cirudites comprise rounded fragments of silty micrite enclosed in a matrix of fine 
calcarenite. In contrast to the composite fragments shown on Plate VII- 3, thi s di s­
tinctive, but Jess common type of rudite fragment , the texture of which is unlike 
that of the enclosing matrix, appears to have been transported for some distance into 
its present environment. Still other calcirudites, with a characteri stic Jumpy shape, 
occur locally and have probably been derived from an older, recrystalli zed parent 
rock. Differential erosion during transport a nd reworking, between the resistant 
microcrystalline calcite grains and the apparently softer, interstitial , recrystallized 
calcite cement, is thought to be the reason for their irregular shape. 

The calcirudite microfacies con sists dominantl y of rocks that probabl y fo rmed by 
tbe breaking up of relatively soft, loosely consolidated sediments. With ra re excep­
tions the individual clasts do not seem to have been moved far before they came to rest 
and were recemented. Intermittent storms may have been effective agents in breaking 
up the original soft sediment by stirring up the water from time to time, and by 
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sweeping tabular desiccation flakes and granular fragments into locally sheltered 
areas where they eventua lly became consolidated. The calcirudites are not a common 
rock type, and this a long with their restricted occurrence suggests a local origin for 
their co nstituent grains. 

Marginal Facies of the Carbonate Complex 

The marginal facies of the carbonate complex comprises sediments that were 
deposited in the zone of transition between the "carbonate" and adjacent "argil­
laceous" facies. In this transition zone the percentage of carbonate is higher in 
sediments close to the ca rbonate complex than it is fa rther to the north west. Dolomite 
mounds developed with in the transition zone in an environment on ly margina lly 
suitable to lime-secreting orga nisms; the initial carbonate banks were built from the 
remains of these organisms. Higher in the section, isolated limestone lenses associated 
with the latter stages of carbonate accumul ation also form part of the ca rbonate­
a rgi ll aceous facies transition. 

Phenomena associated with the carbonate- argill aceous facies trans ition are best 
illustrated by outcrops near Mount MacKenzie and Cardinal Mountain. The same 
transition, though less well exposed , can be seen along succeeding thrust sheets to the 
south. In a ll areas marginal to the carbonate complex, subtle differences in the 
factors influencing sedimentation are reflected in slightly different relationships 
between the carbonate and adjacent argillaceous facies. 

Where sed iments of the Cairn Formation are involved the ca rbonate-a rgillaceous 
facies transition takes place, with little evidence of interfingering, a long a simple 
contact that rises stratigraphically toward the carbonate body. In contrast, the 
change from Southesk Formation carbonates to adjacent argillaceous formations is 
accompanied by intertonguing, and the grada tional contact rises across stratigraphic 
layering away from the carbonate complex. 

In the vicinity of Mount MacKenzie the zone of transition extends for about 12 
miles to the northwest beyond the carbonate complex. In this region small dolomite 
mounds developed on the Flume Formation in an environment probably less suitable 
to organ ic life and carbonate di sposition than that existing where the nearby large 
carbonate banks of the Cairn Formation fo rmed. One such dolomite mou nd can be 
een a long the Mount MacKenzie thrust sheet near the headwaters of Cardinal River 

about 8 miles beyond the margin of the carbonate complex (Fig. 2; Pl. III). H ere the 
Flume Formation is ove rl ain by a sequence of indistinctly bedded, light grey car­
bonates that have formed a lenticular mound-like accumula tion with low relief, and 
whose estimated minimum dimensions a re 300 feet vertically and ·} mile horizontally. 
Plate III shows the mound and illustrates its gross morphology. 

Another similar mound is exposed in the Cardinal Mountain thrust sheet on the 
east side of D eception Creek about 6 miles northwest of the carbonate complex 
margin (Fig. 2; Pl. IV). The apparent dimensions of th is mound, which has a steeper 
profile and is ap preciably sma ller than the one previously described, are 200 feet 
thick by about 800 feet long. Small carbonate tongues near the base of the mound 
extend for onl y a short distance into the adjacent shale facies. The contact of beds 
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in the upper pa rt of the mo und with the surrounding shales is co nspicuously sharp 
(Pl. IV). The surrounding shales clear ly lap on the light grey weatheri ng dolomites 
a nd so must have been deposited later. Jn additio n, there is pract ica ll y no carbonate 
detritus in the surrounding sha les, wh ich indicates that there was littl e erosion of the 
mou nd whi le the surro unding argillaceou s sediments were accumulat ing, presumably 
in quiet water. Small brecciated zo nes about 5 feet in max imum dimension occur near 
the top of the mound. They consist of a mixtu re of dark grey shale and angu lar 
do lomite fragment s from 4 to 6 inches long. Jrregu la rl y shaped, sha le-filled opening 
and cavities are fou nd in the underlying ca rbona te ma teri a l. The breccia together 
with the underlying leached ca rbo nate of the mo und suggests poss ible temporary 
subaeri a l exposure with consequent leachi ng, brecciation, a nd infiltration prior to 
sha le deposition. 

Extensive dolomitizati on has obliterated a lmost al l primary features from the 
mound sediments leav ing a coa rse ly crysta lline, a nd in places, a sucrosic a nd porou s 
dolomite tex ture (Pl. Yll - 4). Scattered ghosts of fo ssil Amphipora a nd stroma to­
poroids a nd spherica l cavities occur locally, a nd suggest that the skeletons of these 
a nd other o rga ni sms made up most of these mound-like accumulations. 

o comparable mound-like features were obse rved in the succeeding thru st 
sheets to the so uth near Mount M eda, Sawtooth M o unta in , a nd Chocolate M oun tai n. 
Throughout thi s so uthe rn region the Cairn Formation ca rbona tes, like those of the 
mou nd s, are not not iceably more argillaceous nea r their contact with adjacent strata 
of the a rgill aceous province. The Cairn Formation of the ca rbo nate complex , like 
the nearby mound s a nd the Belgian D evon ian reefs described by Lecompte (J 956), 
decreases in circumference progressively upwa rd . lts constituent sediments are 
considered to have been deposited in a similar but more widespread environment to 
th at in which the mound s grew. Also, like the mou nd s, the sediments have a simple 
contact with adjacent a rgillaceo us strata . The contact ri ses toward the carbonate 
complex. 

In contrast to the Cairn Formation , successively you nger beds of the Southesk 
Formation become progressively more widespread, a nd their transition to the later­
a ll y equivale nt, argillaceous facies of the Moun t H awk Formation is accompanied 
by interto ngu ing. A part of the tra nsition invo lvin g mainly the lowermost Peechee 
Member of the Sou thesk Formation can be seen about 2-1" miles southeast of M ount 
Meda. The relat ive ly pure a nd resista nt Peechee M ember dolomites form con­
spicuou s o utcrops a long the hill side in thi s area. o rthwes twa rd , toward the dom­
in a ntl y a rgill aceo us sites of depositio n, scattered a rgillaceous zones occur within the 
dolomite . These beco me thicker a nd more numerous away from the carbonate body, 
thus separating the Peechee Member into tongues that become progressively more 
a rgillaceou , less resista nt , and thinner, until finally they lose their identity in the 
adjacent argill aceous limestones of the Mount H aw k Formation. A change from 
dolomite to limestone acco mpanie thi s gradua l tran siti on. The dense, a rgillaceous, 
and compact Mount H awk Formation limestones were probably Jess su sceptible to 
dolomitization than the more porous ca rbonates. Jn some areas th is change from 
dolomite to limestone was used as a criterion for di stinguishing the ca lcareous, reef 
margin fac ies of the M o unt H aw k Formation from the contiguous ca rbo nate facie s 
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of the Southesk Formation . The carbonate to ngues that interfinger with the argil­
laceous beds to the no rth west were proba bly formed from detritus a nd lime mud s 
rich in o rga nic remain s that were swept o utwa rd fro m the main part of th e ca rbonate 
body to mi x with the nea rby a rgill aceous , basin margin deposits. M o re di stant 
a reas that were less strongly co nta minated by the lime mud s, but which s till beca me 
ca lcareo us, a re inclu ded in a reef ma rgin facie s of the M o unt H awk Formation . 
Carbonate sedimentatio n took place in a sha llow, well -aera ted enviro nme nt. A 
sca rcity of recogni za ble fo ss il in the Peechee Member beds, a lo ng wi th their common 
light colour, suggests turbulent water a nd a shallo w, oxidi zing enviro nment in which 
the skeletal remains were bro ken up and worn away by the currents. 

The Grotto M ember, composed typica ll y of da rk brown, argi ll aceo us dolomite 
rich in co ra l a nd stromato po roid rema in s, overli es the Peechee M ember, commonl y 
with a sharp contact. Although not observed directl y in outcrop, transiti on of the 
Grotto to a n argillaceo us facies away from the a reas of ca rbonate sedimentation is 
proba bly simil ar to that of the underlying Peechee do lo mite. Al o ng the periphery of 
the carbonate complex, the Grotto M ember increases in a rea l extent upwa rd a nd 
encroaches progressive ly on the domina ntl y a rgillaceous fo rma tion s to the north­
west. In the vicinity of M o unt M acKenzie, closely spaced traverses a nd meas ured 
sections show that the Peechee M ember grades northwestward into a reef ma rgin 
facies of the Mo unt H awk F orma tion , a nd that still farther to the northwest the 
reef margin facies is ove rl a in by success ively higher beds that represent the Grotto 
sequence. Jn the o uthern pa rt of the report a rea, near Sawtoo th a nd Chocolate 
Mountains, the Grotto Member dolomites extend for seve ra l miles beyond the ma in 
a rea of carbonate sedimentati o n (F ig. 2 ; Pl. Jl ). Alth o ugh these do lo mites a re ubiqu i­
tous in the ma rginal a reas of ca rbo na te sedimentation, they a re thin o r absent over 
so me parts of the carbona te complex , particularly toward the interior of the ca r­
bonate body sout heas t of Mount Mac Kenzie a nd Cardina l M ountain ( Fig. 2). 

The transition from the overlying, li ght coloured , relat ive ly pure, R o nde M ember 
ca rbonates to an equi va lent a rgill aceo us facie s can be examined near M o unt M ac­
K enzie a nd Cardinal Mountain , and to th e no rthwest. ln the region of transition the 
resista nt R onde Member limestones of the upper pa rt of the Southesk F orma tion 
become progress ively mo re a rgill aceo u away from the carbonate complex. As a 
res ult they a re less resistant to weathering and no lo nger form con spicuo us cli ffs 
a lo ng the hill side. Thi s is pa rticularly well illustra ted at Mount M ac Kenzie where 
strata late ra ll y equi va lent to cliff-forming ca rbonates no lo nge r form prominent 
ledges on adj acent mou nta in spurs but weather to form a smooth profile (Pl. V). 
Still farther to the no rthwest away from the carbonate complex the cliff-forming 
tongues deteriora te into iso la ted limes tone len ses, one of which ca n be seen on the 
west side of Cardinal Pass a bo ut 2 miles from the west ma rgin of the complex (Pl. J). 
This lens (Pl. Vll - 5), inaccess ible o n a nea rl y ve rti ca l cliff face, is es timated to be 
abo ut 75 feet thick. Two, thin , close ly spaced, light-wea thering ba nds of limestone 
immediately abo ve the lens mark the top of the Fairholme Group in this area. Ca r­
bonate tongues, probably composed of material deri ved fr om the lens, dip down from 
a nd become progress ivel y thinner away from its sides. Twenty to thirty feet of topo­
graphic relief is est imated loca ll y whi le the to ngues were forming . Argi llaceo us beds 
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PLATE V. Carbonate strata in th e upper part of the Southesk Formation form resistant, nearl y vertical cliffs an 

Mount MacKenzie. Laterally equiva lent beds an the ridge in the fo re ground are more arg i llaceous 

a nd less resistant to weathering . 

ove rl ying the Jens a re con picu o usly thinner tha n on its flank s. Another limestone 
lens of comparable size occurs o n the eas t side of the Pass opposite Cardinal M ountain 
in the nex t thru st sheet to the south (Fig. 2) . l t too is well ex posed, th ough inaccess ible, 
o n a nea rl y ve rtica l cliff face (Pl. VlI- 6). The th inning limesto ne to ngues associated 
with thi s lens a lso ca n be traced fo r a ppreciable di stances into the surrounding 
argi/l aceo us sediments. Some of the thin limesto ne tongues pinch a nd swell to fo rm 
a bead-like seri es of sma ll iso lated lenses that decrease progressive ly in size awa y fro m 
t he parent body. Limes tone debri s as thick as 8 feet in max imum dimension occurs 
within the surro unding argi ll aceous beds. Thi s debri s has cl ea rl y been broken from 
the lens a nd transpo rted a lo ng the adjacent sediment surface. M a ny of the bl ocks 
a re a ngul a r a nd have sha rp co rners that cut across the fin e sediment laminae. Apart 
from thi s minor, loca l, marg ina l fragmentat io n nea r the len e , there is no evidence 
of a ny ove r a ll disruption a nd defo rmation of the surrou nding st ra tificati o n that 
wo uld be ex pected had entire lenses been tra nsported from the ca rbo na te compl ex. 
Similar though smaller a nd less sharpl y defined lenses o utcrop in accessible areas 
a lo ng the west side of Cardi na l Pass i n the same thru t sheet. These accessible len ses, 
though often pa rtl y m asked by ta lus cover, provide data on the compositio n of the 
lens carbonates. They consist of fine- to medium-grained ca lca reni te, commonly with 
a bunda nt remain s of small brachi opods, ostracods, a nd foraminife ra (Nanicella sp., 
Multiseptida sp. cf. M. coral/ina Bykova, 1952). The inaccess ible lenses probably 
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have a similar composit io n. Traces of a lgae, m ostl y Girvanel/a tubul es, ca n be seen 
in most thin secti o ns of the lens ca rbonates. So me o f the sma ll e r lenses consis t e ntire ly 
o f co ra l colonies (Phi//ipsastrea sp .). The sma ll co lo ni es, pro ba bl y in growth position , 
appa rentl y began to form o n a subst ra tum of soft a rgill aceo us lime mud. T hey 
pro ba bly re present embryo nic ree f growth that bega n b ut was u na bl e to ma inta in 
itse lf in th e ma rgina ll y favo ura bl e enviro n111 ent of the tra nsi tio n zo ne. Thin sheet­
like co ra l co loni es a lso occur pa rall el to th e beddin g a nd suppo rt the concept of a n 
a utochth o nous o ri gin fo r 111 a ny o f t he sma ll lenses. Th e la rger lenses a re be li eved to 
represent si111i la r in situ accumulati o ns, with bedding within the lenses pa ra ll el to the 
regio na l stratification a nd co 111posed la rge ly of fin e ca lca renite deri ved fro 111 broken, 
cal careo us skeletons that we re swept into h ea ps a nd ba rs by cur re nts. Because they 
a re re la ti ve ly a bundant in a ll th e lenses studied , a ncient a lgae , li ke so me 111 odern 
for111 s, probably played a n i111po rta nt role in binding a nd sta bili z ing the loose sed i-
111 ent gra ins. 

The three-dimen sional shape o f the li111esto ne lenses is not kn o wn. Outcro ps in 
o ther th ru st sheets to th e south , toge th er with those with in th e repo rt a rea , indica te 
that the margin of the carbonate co111pl ex in thi s region trends a pproxi111 a tel y north­
ea st, roughly para ll el to the Upper D evonian , Ri111by-Mead owbrook reef cha in of 
the Alberta Plain s. These li111eston e lenses may represent sections cu t no rmal to the 
long d irection of bars tha t form ed para ll el to the ca rbo na te fr o nt . Such bar-like 
accumulat io ns ma y have origina ted and reached th eir present dim ension s by the 
action of concentrat ion of skeleta l fragm ents a nd by the tra pping influence o f sedi­
ment-bindi ng a lgae. 

No limestone tongues o r len ses were o bse rved in the tran sitio n zo ne farth er to 
the sou th near Mount Meda where the facie s change is rather a brupt. Oncolite bed s 
(Pl. VlT- 7) occur in a rgill aceou s limestone in the upper part of the M o un t H awk 
Format ion , however, and reflect t he presence of the ca rbona te compl ex a few hundred 
feet away. By way of cont rast , sti ll fa rther so uth in the vici nity of Sawtooth and 
Choco la te Mountain , tongues of the upper part of the Southesk Fo rm a tion extend 
for severa l mil es beyond th e west margin of the carbonate co mplex (P l. II) . Un­
fort un a tely because of ha za rdous ter ra in they co uld not be traced to th eir limi t. 

Argillaceous Facies 

Argillaceous limestones a nd sha les, latera ll y equi va lent to th e carbonate co m­
plex, com prise the "argill aceous facies" of th e Fairhol111e Group within the report 
area. T he sequence from bottom to top consists of th e Flume, M a ligne, Perdrix, a nd 
Mount H awk Format io ns. The Flume Formation , a ltho ugh very simil ar lithologica ll y 
to the stratigraphica ll y equiva lent Flume Member of the ca rbo nate co mpl ex, is never­
th eless listed with the formations o f the a rgill aceo us faci es . 

Flume Formation 

T he type sectio n for the Flume Forma ti o n is on R oche Miette (R ay mond, 1930). 
It was divided in to upper and lower mem bers by de Wit and M cLaren (1950), but has 
subsequentl y been restricted by Taylor (1957) . 1t now compri ses o nly th e lower cherty 
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do lo mi te member of the o rigina l Flume F o rmatio n, and thi s has been furth er sub­
d ivided by M o untj oy ( 1965) into lower chert-free a nd upper cherty units, both within 
the repo rt a rea. The for mat io n is a widespread pla tform deposit that occurs through­
out the eastern Foothi ll s a nd Front R anges of the R ocky M o unta ins in m ost of the 
ma in thrust sheets. Its thi ckness at M ed icine La ke and Job C reek East is J 50 a nd 
169 feet, respectively (McLa ren , 1956). Within t he stud y area the thi ck ness ranges 
fro m 55 to 130 feet with the thickest secti o ns occurring nea r the periphery o f th e 
ca rbo na te complex. 

Da rk brown, medium c rys ta lline dolomite with some un a ltered a reas of da rk 
grey, a rgill aceous limestone const itutes the dom ina nt rock type o f the F lu me Forma­
tio n. The lower chert-free a nd overlying cherty dol o mite units corre late with identica l 
units in the Flume Member of th e carbonate complex. L a rge glob ul a r st ro mato­
poro ids a nd branching Amphipora a re the m a in o rga ni c rock-fo rmers within the 
chert y unit. The underl ying chert-free do lo mite unit co nta ins less o rga nic ma teri a l, 
a ltho ugh a few Amphipora a nd brac hi o pod a nd gast ropod rema ins may occur loca ll y. 

Thin sect io ns of rock from the relat ively ra re a reas of limesto ne frequ e ntl y 
revea l the presence o f a pprecia ble qua ntiti es of silt a nd a rgill aceou s m ateria l in the 
matri x of many of the ca lca reniti c rocks. Thi s is thought to have contributed to th e 
characteristi c brown co lo ur of the do lom iti zed sediment. Most o f the dolomite is 
co mposed of med ium-s ized , a nhed ra l, interl ocking crysta ls that show littl e effective 
porosity except where leaching has created vug a nd where fo sil remains have been 

d isso lved away to leave open cav iti es in the rock . A littl e in te rcrys talline porosity is 

fou nd where th e text ure is sucrosic. 

The Flume is th e o ldest Upper D evo ni an format io n in the eastern foot hill s o f 

Alberta; it res ts o n a ge ntl y undul a tin g sur face of eroded Upper Cambrian strata . 

Basal D evo ni a n beds probably occur loca ll y but no a ttemp t was made to diffe rentiate 

them fo r thi s stud y. Variations in thi ck ness o f the lower do lo mite unit of the Flume 

Formation a nd its a bsence loca ll y can perh a ps be a ttributed to relief o n the erosion 

surface du rin g the initi a l D evonia n tra nsg ressio n. Contact with the underl ying 

Cambri a n beds is no rma ll y a brupt , a lth o ugh in so me a reas the silty nature o f the 

basa l part of the Flume Fo rma tio n uggests some reworking of the underl ying sed i­

ment s. [n the field , the fo rma ti o n can be recogni zed eas il y by a sharp co lo ur change 

from li ght ye ll ow-grey weat hering Upper Cambrian st rata to da rk brown weathe rin g 

Flume Forma tion do lo mites a nd by the comm o n occurrence of fo ss il re mains in the 

ove rlyin g Devo nian beds . 

With the excepti o n of the rock-form ing Amphipora a nd other stromatoporoid s, 

identifi a ble fo ss il s a re not numero us within the Flume Forma ti o n. Eleutherokomma 

sp. a nd A trypa multicoste/lata K ott lowski we re co llected . 

M a li gne Formatio n 

The na me Malig ne was first proposed by T ay lo r ( 1957) for a thin , fo ssiliferou s 

limesto ne unit tha t he excluded fro m the underly ing F lume Formation , a nd which is 

t ransiti o na l between the Flume ca rbo nates a nd overl ying Perdri x Shales. The type 
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sect ion is at Cold Sulphur Spring about 13 miles north of the town of Ja sper along 
highway 16. 

The a rea l di stribution of the Mali gne Formatio n is the sa me as that of the 
underlying Flume. The formation is 52 feet thick at the type loca lity (Fox, 195 l ; 
Taylo r, 1957, p . 190); it is about 50 feet thick nea r the Miette reef co mplex (Mo un t­
joy, 1965, p. 26). Within the report area the sequence ra nges from 37 fee t to a maxi ­
m um of 80 feet nea r the west ma rgin of the Cairn Format ion no rth west of Mount 
Meda. At Cold Sulphur Spring the formation co nsists o f dark grey to bl ack, a rgil­
laceous, thin-bedded a nd rubbl y limesto ne, foss ilifero us in the upper few feet. To­
wa rd the ma rgin of the carbonate co mplex the M a li gne limestones te nd to become 
less a rgill aceo us a nd a re do lomitized in places. There the prese nce of numerous foss il 
b rachio pods that a re conspicuous on weat hered surfaces a nd the absence of black 
c he rt lenses in the Maligne Formation se rve to di st ing ui sh it from the underl yin g 
Flume Formation. Thin sectio ns of typ ica l specimen s of M a li gne limes to ne show that 
they a re fine to microcrysta lline, considerably a rgillaceou s, a nd conta in abu ndant 
brachiopod and o ther comminuted skeleta l remains. 

The lower co ntact of the M a li g ne Formation with the underl ying Flume is 
co mmo nl y sha rp a nd invo lves a conspicuo us cha nge from the dark brown , cherty 
a nd siliceous Flume Formation dolo mites to ove rl ying da rk g rey, fo ssiliferou s lime­
stones. U nlike the underl ying do lo mite units the fo rmat ion can not be separated within 
the adjacent carbonate complex . It becomes progressively mo re ca lcareo us, cha nges 
to dolomite, a nd can no lo nger be identifi ed. 

Fossil s are a bundant , particularly in the yo unger beds. Calvinaria variabilis 
athabascensis (Kind le) a nd Eleutherokomma reidfordi (Crickmay) were co ll ected. 

Perdri x Formation 

The type section of the Perdrix Formation is o n R oche Miette abo ut 24 mil es 
north of the town o f Jasper a lo ng hi ghway 16 . The formation was na med by R ay­
mo nd ( 1930), a nd o ri gina lly consisted of abo ut 600 feet of da rk grey, ca lcareo us 
sha le a nd a rgill aceo us limes to ne . The na me was later restricted by M cLa ren ( 1956) 

to the lower 380 feet of Raym o nd 's for mation that co mpri ses lower, black, non­

ca lcareous sha les and upper, black, calcareous shal es. The thinner successio n ag rees 

closely with a 385-foot sequence of the Perdri x Formation m eas ured by M ountjoy 

(1965) in the same a rea . 

Wi thin the report a rea both the lithology a nd th ick ness o f the Perdri x Formatio n 

a re comparable to that o f the type sectio n. The formation consists of a se ri es of 

recessive, black- to brown-wea therin g sha les that a re commonly ca lca reous, par­

ti c ul a rl y in the upper strata where there are thin beds o f dark grey a rgill aceo us lime­

stone. The maximum meas ured thickness was 387 feet. The Perdri x Formation be­

comes progress ively thinner towa rds the carbonate complex a nd is fin a ll y replaced 

by stratigraphica ll y equi va lent Ca irn Formation do lo mites. It is in sha rp co ntact 

with the underl ying Cairn Formatio n nea r the ma rgin of the ca rbo na te complex and 

with the overlying Maligne away from areas of carbona te build-up. There is littl e 

ev idence of intertonguing o r of a gradual tra nsition even where the Perdri x shales 

25 



DEVONIAN SOUT HESK CA IRN CARBONATE COMPLEX, ALBERTA 

give way latera ll y to dolomites of the Cairn Formation. Although the Perdrix Forma­
tion is ge nera ll y spa rsely foss ilifero us, specime n of Thomasaria ro ckymontana 
(War ren), Ca!vinaria albertensis (Warren)?, a nd Styliolina were collected from 100 
feet below the top of the sequence in the a rea so utheast of Southesk Lake (F ig. 2). 
Leiorhynchus carya (Crickma y), Warrene!!a nevadensis (Walcott), Calvinaria variabi/is 
inscu/pta (Mclaren) , and Calvinaria variabi/is athabascensis (Kindle) are found 98 
feet bel o w the top of the formation near Mou nt Meda (Fig. 2). Tentaculites was 
collected from the talus in the lower part of the fo rma tion a t seve ral loca liti es near 
the margin of the carbonate complex. 

Moun t H awk Formation 

The Mount H awk Formation with type section on Roche Miette was named by 
de Wit and McLaren (1950). It or iginally incl uded 475 feet of bed s, but was later rede­
fined by Mclaren to include some of the underlying Perdrix Formation ma king a total 
th ick ness of 549 feet. Al its type locality the Mount H aw k Format ion is actua ll y 
transitiona l between a (full) carbonate sequence a nd adjacent a rgillaceous beds a nd 
contains a n upper grey li mesto ne unit that is stra ti g rap hicall y equiva lent to the 
Grotto and Arcs Members of the Sou the k Formation. A typical argi ll aceo u seq uence 
occurs at The Pa li sade just west of highway 16 a bout 8 mil es no rth of Jas per where 
it consists of 259 feet of black a rgi ll aceous limestone with interbedded ca lcareou 
shale. 

Within the report area the format io n co nsists of lower, da rk grey, argill aceo us 
limestones a nd upper, less a rgillaceou s limestones in beds from 6 to 8 inches thick 
commonl y separated by thin shale partings. Some of these upper beds o utcrop o n the 
va ll ey tloor a long the west side of R ocky Pass where they have been co mpressed in to 
chev ron fold s (Pl. Vl- 1). Nea r the ca rbonate com plex, the lower zone of a rgill aceou s 
mudstones a nd limestones becomes more ca lca reo us a nd frequentl y conta ins inter­
ca lated thin limesto ne beds. ln these periphera l areas, iso lated, lenti cular bodie of 
relat ively pure limesto ne as much as 300 feet long by JOO feet thi ck occur in the upper 
pa rt of the formation. Alth ough inaccess ible, they ca n be seen o n no rth-facing cliffs 
overl ookin g Cardinal Ri ver just west of Ca rdinal Pass (Pl. I), a nd behind M ount 
MacKenzie o n the east side of Cardinal Pass opposite Cardinal M ou nta in (Pl. Vll- 6). 
On the va ll ey tl oor west of M ount MacKenzie, a nd o n the west side of R ocky Pas 
opposite Cardinal M o untain , similar sma ll lenticula r bodies consist of li ght a nd 
m ed ium grey, microcrysta lline limes to ne with a few comminuted skeleta l remai ns. 
The lime mud m ay have been stabili zed by a lgae, traces o f which are found in thin 
ectio ns of the rock. Silty zo nes occur in the upper part of the M ou nt H awk Forma­

tio n, a nd in the neig hbou rhood of M o un t M ac Kenzie a nd Cardinal M o un ta in they 

can be traced into the adjacent carbonate complex where they serve to confirm the 

stratigraphic equi va lence of these lith o logica ll y di tinct but late ra ll y contiguou s 

fo rmatio ns. 

The M o unt Hawk Formation is abunda ntl y fossiliferous th roughout, particularly 

in transitional a reas near the margi ns of the ca rbo nate complex. Amo ng the coral s 

that a re mo re cha racteri stic of its upper 150 feet are "Phil/ipsastrea exigua (Lambe)", 
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Thamnophyllum co/emanen 'Se (Wa rre n), Thamnophy llum cf. T. tructense (McL aren), 
and Coenites sp. In add ition lo the cora ls, the fo llowing brach iopods occur in the 
interval from 150 feet to 300 feet a bove the base of the fo rmat ion . 

Warrenel/a nevadensis (Walcot t) 
Thomasaria rockymontana (Warre n) 
Hypothyridina sp. 
Cypidu/a sp. 
Devonoproductus sp. 
S chi::ophoria sp. 
Theodossia keeni (Crick may) 
Ca/vinaria albertensis (Wa rren)? 
L-:iorhynchu~ carya (C ri ckmay) 

Overlying Formations 

The bo unda ry determined in the Upper D evo nia n successio n between strata of 
Fras nian age and ove rl ying beds of Famen nia n age represents an impo rtant inter­
ruption in sed imentat ion that has been reported fr om widely sepa rated areas of 

o rth Ameri ca. It occurs in the Alberta subsur face ( Belyea, 1955), in no rth western 
Mo nta na (Hurley, 1963), in no rtheaste rn Briti sh Columbi a a nd no rthe rn Alberta 
( Belyea a nd M cLa ren. 1962), a nd in the Foothill s a nd Rocky M o unta ins nea r Jasper, 
Alberta ( Mc l a ren a nd M o untj oy, 1962: Mo untjoy, 1962. 1965). 

Stra ta of Fa mennia n age res t di sconfo rma bly o n bo th the Fras nia n "ca rbonate" 
a nd "a rgillaceo us" success io ns of the F a irh o lme Gro up th ro ugho ut the repo rt a rea. 
They co mpri se two fo rma ti ons : a lower Sasse nach F o rma ti o n of silty mud sto ne a nd 
silty and sa nd y do lomite, a nd a n ove rl ying Pa lli se r Fo rm a ti on of grey limes to ne. The 
Sasse nach Forma ti o n a tta ins its max imum thickness away fro m the ca rbona te com­
plex a nd is thin o r a bsent loca ll y ove r a reas occupied by the ca rbo nate fac ies. Where 
t he Sasse nac b Form at io n is a bsent the Pa lli ser Fo rmat ion is in co ntact with the ca r­
bo na te co mplex. 

Sassenach Fo rma tion 

T he ty pe sect io n of the Sasse nac h Fo rma ti on is o n a ri dge southeast of Tho rnt on 
Creek a bo ut 2-! miles so utheast o f M o unt H a ulta in in the regio n no rth west o f Jasper 
( McLaren a nd Mo untjoy, 1962). The fo rma ti on is widespread th ro ugho ut the a rgil­
laceo us province a nd ove rli es most of the carbo na te co mpl ex as we ll. lt co rresp o nds 
cl osely to the Alexo Fo rm ati o n of M cLa ren ( 1956) a t Rocky Forks a nd D ecepti on 
C reek. The reader is referred to McLa ren a nd M o untjoy ( 1962) fo r a d iscussio n of 
Al exo- Sassenach Forma ti on rela ti onships. 

The Sasse nach F o rmatio n, 601 feet thi ck a t the type loca lity, co nsists of a lower 
silty mud stone member a nd a n upper sandy m ember (M cLa ren a nd M o untj oy, 1962). 
Bo th units a re continuous throughout the a rgill aceous province, but thin eastward 
b y o nl a p aga inst the ca rbo na te complex so tha t onl y no n- foss ilife rous stra ta of the 
u ppe r silty unit ove rlie the ca rbo nate fac ies; even these may be abse nt loca ll y. Nea r 
Mount M eda, fo r exa mple (Fig. 2), th e Sasse nach F o rma ti o n members ( Pl. VlI-8) 
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rapidly become thin by onlap, a nd about a mile to the so utheas t are a bsent JocaJJ y 
a long the periphery of the carbonate complex. ln thi s a rea da rk grey P a lli ser Fo nna­
tio n limestone is in co ntact with underl ying li ght brown So uthesk Formation car­
bonates. Close to s uch a reas the uppermos t bed s of the ca rbona te co mplex are leached 
a nd brecciated. These zo nes ca n be seen at several places a long the mountain side 
(Pl. VJTI- 1): they co nsist of large a ngula r fragm ents of dolomitic siltsto ne, as much 
as 4 feet in maximum dimension, embedded in the underl ying, vag uely stra tifi ed , 
leached dolomites of th e Southesk Formation. Simil a r brecc iated zo nes occ ur im­
mediately below the Sasse nach Formation at the margin o f the carbonate complex 
near M ou nt M ac Kenzie. In the southern part of the repo rt a rea, in the vicinity of 
Sawtooth a nd C hocola te Mountains , tongues of carbonate rock fr om the upper part 
of the Southesk Formation extend for severa l mil es beyo nd the carbonate complex 
(Pl. 1 I) a nd a re ove rl a in nea r th eir limit to the no rth west by a thin sequence of Sas­
senach Formation silt stone a long a brecciated contact. A ragged, k a rst topogra ph y 
cha racte ri zes the breccia ted a rea, with sink ho les and other openings a nd channel s 
o n its surface in which sil ty sedime nts co ll ected . These became con so lida ted into 
siltstones and were subsequent ly broken up and recemented into breccias after 
co ntinued leaching a nd co ll a pse of the underl ying carbonates. 

In a reas occupied by the ca rbo nate fac ies, the Famennian- Frasni a n contact is 
marked by a change upwa rd from li ght brown , commonly cora l- o r stroma toporoid­
bearing carbonates of the co mplex , to dolomiti c sil tsto ne o r grey limestone of the 
Sassenach or Pa lli se r Fo rmati ons, res pecti ve ly, wh ich contain no coral s o r stroma­
toporoids. Breccia ted zones are associated with thi s contact. Above the a rgill aceou s 
facies the contact is marked by a lith o logic and fauna ! change from underl yin g dark 
grey, a rgillaceo us, co ra l-bearing, Mount Hawk F o rma ti o n limestone, to the lower, 
sil ty, mudsto ne member of the Sasse nach Formation that contain s the di stinct ive 
fau na li sted below. 

Cyrtiopsis mimetes Crickmay 
Sinotectirostrum sp. 
Cyrtospirifer sp. 
"Nudirostra" seversoni McLa ren 
"Camarotoechia" sp. 
"L eiorhynchus" 1rnlco tti M erriam 

Palli ser F ormatio n 

Beach ( 1943) desc ribed the Palli ser Forma tion in the Bow Rive r valley type a rea 
a nd described majo r li tho logic units within it. No forma l subdivision was made, 
however, until de Wit and McLaren ( 1950) named the lower M o rro and overlying 
Cost igan M embers. 

The formation occurs throughout the eastern Foothi ll s and Front Ranges of 
the Rock y Mountains from south of the Bow Ri ver vall ey to the Atha basca Rive r 
a nd no rthwa rd . lt is uniformly between 800 a nd 950 feet thick . Within the report 
a rea the thickness of the formation , composed of the lower 725-foot-thick Morro 
and the upper 200-foo t-thick Costigan M embers, is 925 feet with maximum range in 
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to ta l thi ckness of less th an 30 fee t. The li ght grey wea thering limesto nes a re so con­
spicuo usly cliff-forming tha t the fo rma tio n ca n usua ll y be recognized on top ographic 
ma ps by the close spacing of co nto ur lines. 

Th e mos t commo n rock type of the Pa lli se r Forma ti o n is da rk g rey, a rgillaceo us 
limestone with characteri stic bro wn-weat he ring, ve rmi fo rm a reas of do lomite m ot­
tling. Alo ng pa rts of the pe ri phery of the ca rbonate co mplex the lowermos t beds of the 
Pa ll ise r Format io n have been a lte red to brown, coa rse ly crys ta lline, poro us, reef­
like do lo mite in which crin o id stems a nd o ther foss il fragments ca n sti ll be identified. 
T hese po ro us, do lo miti zed a reas a re mos t conspicu o us over the ma rgin of the ca r­
bo na te body so utheast o f M o un t M eda where the Sasse nach F orma tio n si lts to nes 
are a bsent loca ll y, a nd a lso in the next thrust sheet to the so uth where they a re quite 
thi n. 

The contact o f the Pa lli se r with the underl ying Southesk a nd Sasse nach Forma­
t io ns is co mm o nl y a bru pt a nd easy to recogni ze in the fi eld . Thin lenses a nd beds of 
do lo miti c sil ts tone occur loca ll y in the lowe r pa rt of the Pa lli se r F o rma ti on in pa rts 
of the a rgill aceo us prov ince, however. In th ese regio ns the base o f the fo rma ti o n was 
a rbi tra ril y placed at the first occurrence of limes to ne typica l of the Pa lli se r cycle of 
depositio n. Where the Sasse nach F o rm a ti o n is a bse nt ove r so me parts o f the ca r­
bona te compl ex, the Pa lli se r- So uthesk Fo rma ti on contact is ma rked by a cha nge up­
wa rd fro m li ght brown , stroma to poro id-bea ring limesto nes of the complex to ove r­
ly ing da rk grey, a rgill aceo us a nd do lo mite-m ottl ed beds of the Pa l!i ser Formation. 
This rela ti onship is typ ica l in the vicinity of Sawtooth M o un ta in ( Pl. 11). 
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1. Thin-bedded Mount Hawk Formation strata compressed into chevron folds outcro p an the valley floor along 
the west side of Cardinal Pa ss. 

2. lnterbedded light brawn, non-fossiliferous and dark brown stroma toporo id-bearing dolomite from near the 

top of th e Cairn Formation. light coloured spherica l stramatoporaids in the photo are resting on 011 irregular 

upper surface of the light coloured bed; north spur of Mount Toma. 

3 . Photomicrograph of t ypical micrite microfacies showing characteristic irregularly shaped "eyes" of coarsely 

crystalline calcite in surrounding dark micracrystalline calcite; from 80 feet below the top of the Arcs Member, 

near Saracen Head. 

4 . Photomicrograph showing fractures common in th e micrite microfacies. The fractures appear to have remained 
open for a time prior ta cementation by coarsely crystalline calcite ; from 60 feet be low the top of the 

Arcs Member, near headwaters of Thistle Creek. 

5. Photomicrograph of typical Amphipora biomicrite. Relatively undeforrned circular cross-sections of centra l 

canals in the Amphipora suggest little post-depositional compaction in this carbonate microfacies; from 

30 feet below the lop of the Arcs Member, near headwaters o f Thi stle Creek. 

6. Photomicrograph of typical bored and pelleted micrite microfacies. Th e irregularl y shaped light area s o f 

coarsely crystalline calcite, wh ich const itute as much as 30 per cent of the rock, suggest relatively rapid 

lithification; from near the lop of the Southesk Formation, west fl ank of Mount Toma. 

7 . Photomicro graph of typical lam in ated ca lcaren ile ; the alternating laye rs of dark microcrystalline calcite 

and fine-grained calcarenite are from 1 to 3 mm thick; from th e Southesk Formation, nea r Sawtoo th Mountain_ 

8. Recent algal mat from Crab Key in the Florida Keys area; parts of the mat are overturned in some areas 

(light area, bottom right of photo ). 
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1. Photomicrograph of typical calcarenite microfocies; average grain size is about 120 microns; from the ba se 

of the Arcs Member, southeast side of Mount Lag race. 

2. Photomicrograph of graded internal sedimen t occupying fractures in medium calcorenite; the fracture s 

pre sumably remained open while several la yers of fine sediment were deposited in them and then were 

cemented by coarsely crystalline calcite; from near the top of th e Arcs Member, near the headwaters of 

Thistle Creek. 

3. Photomicrograph of typical calcirudite microfacies; the rudite grains are made up essentially of aggregates 

of discrete groins of microcrystolline calcite; from 30 feet below the top of the Arcs Memb er, near the 

headwaters of Thistle Creek. 

4. Photomicrograph of typical sucrosic dolomite with intercrystalline porosity; dark argillaceous material occurs 

between the crystals in this specimen and effective ly reduces the porosity; from the top of the Cairn Formation, 

about 1 ~ miles southeast of Mount Meda. 

5. Inaccessible isolated limestone lens near the top of the Mount Hawk Formation on the west side of Cardina l 

Poss. The lens is estimated to be about 75 feet thick . Two light-weathering limestone beds above the lens 

mark the top of the Frosnian stage. 

6. Inaccessible isolated limestone lens near the top of the Mount Howk Formation on the east side of Cardinal 

Poss. Thinning limestone tongues con be seen dipping down and away from the sides of the lens. Angula r 

fragments presumabl y broken from the lens occur in the adjacent shale. 

7 . Oncolite beds in the upper part of the Mount Hawk Formation in the tronS1tional zone between the carbonate 

complex and the adjacent orgilloceous facies. Thin sections from the oncolites show abundant fine tubules, 

probably Girvane//a. 

B. The Sassenoch Formation Upper Sandy and Lower Silty Mudstone Members near the carbonate- argillaceous 

focies transition zone southeast of Mount Meda . 
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PLATE VIII 

1. An irregular brecciated surface at th e Famennian / Frasnian boundary about 4 miles sautheast of Mount Meda; 

Dark-weathering fragments of Sassenach Formation dolomitic siltstone occur in the underlying light· 

weathering Southesk Formation immediately below the contact. 

2 . Photomicrograph showing dolomitization control led by magnesium-bearing solutions migrating along porous 

zones associated wi th fractures and bedding planes; from 275 feet below the top of the Southesk Formation, 

southeast side of Mount la grace. 

3 . Stained polished rock su rface showing porosi t y in vugs occluded by internal precipitation of coarsely crystal­

line calci te. Fragments of dolomite have dropped from the roof of the cavity and now constitute an internal 

sediment on its floor beneath a l ining of light-coloured dolomite; from the base of the Cairn Formation, 

Balcarres Mountain. 

4. Photomicrograph show ing dark sta ined ca lcite fi ll ing vuggy porosity in light-coloured dolomite; from 200 

feet a bove the b ase of the Sou th esk Formation, about 3 miles sou th east of Mount Meda. 

5. Photomicrograph showing precip ita ted ca lcite fill ing vugs in medium calcarenite; straight boundaries are 
consp icuous between the large crystals; from 30 feet below the top of the Arcs Member, Mount Dalhousie_ 

6. An enlargement of part of Plate Vl ll- 5; the crystals have straight boundaries, but there is no 

conspicuous increase in crystal size away from the cavity wall and no lining of small elongate crystals; from 

30 feet below the top of the Arcs Member, Mount Dalhousie. 

7. Photomicrograph showing light co loured calci te precipi tated beneath limestone fragments; elongate crystals 

benea th the fragment increase progressive ly in size downward; their lower contact is sharp in some areas 

and diffuse in others, centre right and lower left of photo respect ively ; from 30 feet below the top of the 

Arcs Member, Mount Dalhousie . 

8. Photomicrograph showing a large crystal of presumed precipitated calcite. In some areas it has a sharp 

contact wi th the adjacent dark limestone, in others the contact is diffuse and the crystal contains relics of 

limestone grains, upper left and right side of photo respectively; from 30 feet below the top of the Arcs 

Member, Mount Dalhousie. 
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POST-DEPOSITIONAL CHANGES 

T he Southesk Ca irn ca rbonate complex co nsists a lm ost entire ly of dolomite. 
Th us, the most conspicuous post-depositiona l cha nge ha been do lomi tization of the 
o ri ginal li mesto ne a nd accompa nyi ng obl itera tion of ma ny sedimenta ry textures that 
might have been useful in unrave lling the depos itiona l hi story of the deposit. Leaching 
a nd fi lling of vugs a nd fract ures, silicifi cation of skeleta l re ma ins, a nd the development 
of stylo li tic bedding co ntacts co nstitu te o ther easy to recogni ze but perhaps less 
striking post-depositiona l phenomena. Still less co nspicuous cha nges, such as t he 
modifica tion of prima ry textures by recrystalli zation, have taken place, and these 
mu st be studied with the petrographic microscope. 

Dolomitization 

The process of do lomi tizat ion is widespread a nd genera ll y co nceded to be 
re lated to po rosity in rocks a nd to migration of magne ium-bearing solutions. 
Magnesium enrichment a nd do lomitization appea r to be co mm on p henomena in 
inte rtida l a reas a nd rest ricted lagoons, and sediments deposited in such enviro n­
ments woul d proba bly be the mos t susceptible to do lomiti zation. T he dense limestones 
of the carbonate complex that a re inte rpreted as having been deposited in a pro­
tected lagoo na l enviro nment, however, have escaped dolomi tiza ti on alm ost entirely. 
Fairbridge (1957) described some Austra li a n sha llow-water limestones that had a 
histo ry of in tertida l exposure a nd a l o remained undolomi tized. D olom.i tiza tion was 
presumably inhibited by rapid lithificat ion a nd occ lusion of prima ry po rosity in these 
fi ne-grai ned sediments. 

In outcrop, frequently po rous elongate lenses of do lomi te show a preferred 
orientation para ll el to the bedd ing, thus supporti ng the concept of do lomi tizing 
o lutions migrating along bedding p la nes and th ro ugh associated porous zones. 

T his association of do lomitization with porous strata is furth er demonstra ted in t he 
vicinity of M ount Meda a nd Sawtooth M oun tain (Fig. 2) where the Pa lli ser Forma­
tion, do lomitized over a ve rtica l interva l o f several hundred feet, res ts di sconfo rmably 
on the ca rbonate comp lex. Breccia tion a nd slumping of leached beds bel ow the dis­
confo rmi ty in these areas is th ought to have been a facto r in promoting dolomitiza­
tion in the overl ying Pallise r Fo rmati on by providing a mea ns of access for the 
magnesium-bearing fluid s. Sonnenfe ld (1964) drew attention to what he termed 
dolorni tization by aquifer ; that is, dolomiti zation of rocks a lready underl ain by 
do lomitized strata by upwa rd-migra ting magnesium-bearing so lu tions. Porosity 
tha t is prima ry or due to ea rl y diagenesis appea rs to have been one of the main fac tors 
contro lling the replacement of bedded limestone by dolomite. Th.in sections show that 
dolomitizati on is frequently rela ted to bedding pla ne microporosity a nd porosity 
a long fra ctures in the calcarenitic and fin ely crystalline rocks (Pl. VIII-2). On a larger 
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scale the no n-compacted a nd re lative ly poro us ca rbonates of the complex have been 
extensively do lomitized, whereas the adjacent beds of the a rgillaceous facies, pre­
sumably less porous a nd permea ble, have not been affected . 

D o lom.itiza tio n is a secondary p rocess by definition . In pa rtly a ltered strata , 
limestone pellet a nd gra in bo unda ries ca n usua ll y be seen within the dolomite crystals, 
but with p rogressive do lo miti zati on their out lines tend to di sappear. Some of the 
skeleta l remains ca n still be identi fied in the completely dolomiti zed sequence, some­
t imes at the generic level, fo r exa mple, Stachyodes sp. The crysta l size of the dol o­
mitized fossil fragments a nd the surro unding matrix is com mo nly different, a nd the 
absence of argill aceous materia l in the foss il remain s makes them di stinctl y lighte r in 
colour. Other dolomitized skeletal remains, such as gastropods , contain geopetal 
fa brics within them in the fo rm of flat-topped inte rna l deposits of argillaceou s sedi­
ment now replaced by finely crystalline a rgillaceo us do lo mite a nd overlain by coarser , 
non-a rgillaceo us, dolomite crys ta ls. Both the foss il fragments a nd matrix show pre­
fe rred dolomite crysta l sizes that appea r to be related to the size of the origi na l 
limesto ne crys tal s. This is signifi ca nt because it provides at leas t a qua litative apprecia­
tion of primary limestone textures. 

The results of various stages in the process of do lomitization can be seen in 
many of the Fairholme Group carbonates. M edium- a nd coarse-grained calca renites 
from the base of the Arcs Member near M oun t Isaac (Fig. 2) have been pa rtl y a ltered 
to dolom.ite by progressive replacement. The intergranular, coarse ly crystal line 
cement is rep laced first, a nd then the constituent microcrys ta lline limestone gra ins, 
to produce coa rse ly crystalline dolom ite. The coa rse, spar-cemented calcaren ites 
can be traced into coarsel y crystalline dolomite within a st rike d istance of abo ut 
25 ya rds; thus , the resu lts of all stages in the dolomitization process, ranging fr om 
the original ca lcareni te to the complete ly dolom itized rock, can be obse rved. M edium­
a nd coa rse-gra ined ca lcarenites in some pa rts of the Peechee, Arcs, a nd R onde 
Members encl ose patches and lenses of dolomite o r grade laterall y into coa rsely 
crysta lline porous dolomite. It is thought that these dol omites we re at o ne time 
composed of calcarenite like the surrounding rock, and that the calcareni te was 
replaced by dol omi te probably because the primary poros ity had not been destroyed. 

No conspicuously poro us ca lca renitic limestones were obse rved within the report 
area. Accordingly it can not be es ta bli shed that dolomite po ros ity was inherited from 
the limestones. The coa rse, sucrosic texture a nd exce ll ent porosity commo n in the 
ca rbo nate complex, particularly in the Peechee Member, is most likely related to 
do lomiti za ti o n. Landes (1946) advanced the theory of porosity development through 
d olorniti za tion caused by an excess of so lution over depositio n du ring replacement 
of the limestone. This process, discussed qua litatively a nd quantitatively by M urray 
(1960) a nd Wey l (1960), is th o ught to have been a factor in pro moting the develop­
ment of po rosity in the Fa irh ol me G ro up carbo nates. 

The dolomiti zed strata, however, appear to have been substa ntia ll y more porous 
at o ne time tha n they are now. Vugs a nd fractures, probably o nce open but now fi lled 
by ca lcite or dolomite, occur abundantl y in the ca rbo nate facies (Pl. Vlll- 3) . On a 
smaller scale, thin sections a nd polished rock surfaces treated with ali za rin red 
stain reveal small minute un suspected vugs, fracture s, a nd intercrysta lline a reas 
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fi lled with calcite cement (Pl. V IH- 4) . Thin sections show a lso that dolomite rho m­
bohedra conti nued to grow by simple accretion of rims of clea r dolomite in optical 
continuity with ea rlier, darker, a rgillaceous crystals. Thi s type of crystal enlargement 
h as reduced effective porosity a ppreciably, and in many insta nces has continued 
until the rock has become a dense mosaic of anhedral a nd subhedra l interlocking 
crys tal s with little or n o pore space remaining. Less frequentl y, pore space a re 
occupied by anhydrite o r by ca lcite or dolomite that h as repl aced anhydrite. Acco rd­
ing to Murray (1960), a nh ydrite co mmonl y occurs as a cement in void spaces from 
which it ex tends into the adj ace nt rock by replacement. The a nhydrite tend s to 
reta in its recta ngul a r crysta l o utline during rep lace ment, o that when it is finally 
removed by leaching, rectangular vugs a re left behind as sites of ca lcite or dolo mite 
precipitation. 

Compaction 

The Fairholme Gro up of form a tions is conspicuo usly thinn er through o ut the 
a rgill aceo us province than it is in a reas occupied by t he ca rbo na te complex. Dif­
fe renti a l compaction between the argi ll aceo us a nd ca rbo na te fac ies, wh ich took 
place during progress ive buria l of the carbonate complex fo ll owing deposition of the 
Sasse nacb Formatio n in Famennian time, can probably acco unt for most of the 
diffe rence in thickness. The a rgill aceo us mud s tha t acc umul ated away from the 
ca rbo nate complex were pro ba bly capable of much g rea ter reduction in vo lume than 
the limestone fra mework of the ca rbo na te complex. N ea r Mo unt M acKenzie, ad ­
jacent a rgi ll aceo us and ca rbo nate sectio ns differ by a bout 14 per cent (233 feet) in 
t hick ness. The meas ured sequence nea r M o un t Mac Ke nzie, however, occurs close to 
the ca rbonate complex a nd compri ses a more ca lcareo us " reef margin" facies of th e 
Mount H awk F ormat io n which pres uma bly was less a ffected by post-deposition a l 
compact io n than typical fac ies of the a rgill aceo us prov ince. In a typical a rgi ll aceous 
facies at D ecepti on Creek, for exa mple, the Fairho lme Group is a bo ut 38 per cent 
(520 feet) thinner than its ca rbonate eq ui va lent abo ut 9 miles to the southeast. 

At so me pl aces within the carbo na te co mplex, low a mpli tude sty lo li t ic bedd ing 
contacts attest to so me min or reduction in thickness that probably took place late in 
the history of the rock. T hin sec ti o ns of the rock show that stylo li tic contacts between 
gra ins a re ra re, a nd because the individual gra in s show no sign s of plas ti c deforma­
tio n, they were probably formed afte r complete indura ti o n of the rock . Microfossi ls 
a l o show littl e evidence of defo rma tion . Thin , frag il e, fossi l shell s a nd feca l pell ets 
tha t we re o ri gina ll y soft a re no t crushed or flattened . Other sma ll features, such as 
the periphera l a nd ax ia l ca na ls of Amphipora (Pl. Vl -5) and fragil e, thin-wall ed 
ca lcispheres, show no m od ifi ca ti o n of their circu lar cross-sectio ns. Thus, there is 
abundant ev idence to support the hypo thes is of ea rl y diagenetic cementat io n in the 
carbo nate beds with co nseq uen t fo rmat ion of a rock that was subject to littl e sub-
equent reduct io n in vo lume th ro ugh compact ion. Evidence of ea rl y cementat ion of 
oft, calcareous materi a l in recent sediments has been obse rved by llling (1954). 

Co mmenting on the sa me pheno meno n, Sujkowski ( 1958) mentio ned that pure ca l­
ca reo us deposits showi ng littl e di age netic cha nge of thi s nat ure were ra re even from 
the younge r geo logic peri ods. 
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The a rgill aceou s strata adjacent to the ca rbona te co mplex are p o tenti a l source 
beds fo r hydroca rbons. During co mpacti o n t he vo lume of sediments is reduced a nd 
conna te fluid s a re exp ell ed . Extensive do lo miti zatio n of the ca rbona te co mplex , a 
pheno meno n co mmonl y co nsidered to be rela ted to mig ra ting fluid s a nd p o rou s 
stra ta (llling a nd Well s, I 964), suggests the retentio n of effective p o rosity within the 
ca rbo nate beds a t a time when pore space was being reduced a nd o blitera ted in the 
adj acent a rgill aceo us sequence. The Jack of co mpactio n in the ca rbo na te stra ta 
favo ured the retention of prima ry po rosity a nd thus assumes eco no mic significa nce 
i n two ways. It provides a rese rvo ir for migra ting hydroca rbo ns and a lso provides a 
means of access for do lo miti zing fluid s, which , in turn , a re beli eved to pro mo te de­
velopment of a n increased seconda ry porosity (Layer, I 949). 

Recrystallization 

To di scuss the process o f recrysta lli zation in carbo na te rock s it is necessary to 
di stinguish between recrystallized and primary calcite. The two va rie ti es resemble 
o ne a no ther superfici a ll y, for exa mple, each has rela ti ve ly la rge crysta ls in additio n 
to o ther less co nspicuou s physical attributes. Both recrysta llized a nd introduced 
prim a ry ca lcite have been signifi cant fa ctors in the ea rly lithifica ti o n of ca rbo nate 
sed iments. An understanding of their di str ibution in rocks is important, for they a re 
related to the processes of dol omiti zati on, development of seconda ry po rosity, a nd 
accumula ti o n of hydroca rbons. 

Primary limesto ne tex tures in the Southesk Cairn ca rbona tes appea r to have 
been extensively m odified by recrystal li zat ion. Jn some pl aces, pa rticularl y in the 
muddy microfacies, vaguely defined a nd irregu larly shaped a reas of rela tive ly coa rse 
crystals can be class ifi ed as recrysta llized ca lcite with reaso na ble ass ura nce, wherea 
fill ed cavities clea rl y con tain precipita ted ca lcite (PJ. VJ II- 5). ln m a ny of the rela tive ly 
coa rse gra ined ca lca renitic rocks, however, it is difficul t to distingui sh between re­
c rysta llized and primary ca lcite . Wha t frequentl y seems to be a drusy ceme nt m ay be 
pa rtl y due to recrystalli za ti o n. Areas of coa rse ly crys ta lline ca lcite with so me o f th e 
ph ys ica l attributes of precipi ta ted ca lcite, such as conspic uo us pla na r intercrysta lline 
bo und a rie ( Ba thurst, 1958), a re rela ti ve ly commo n. The la rge crysta ls with their 
typica l pla na r interfaces a ppea r to co nstitut e a cavity fillin g, but ce rta in o ther cri te ria 
di agnostic of precipita ted ca lcite a re lacking (Pl. Vl ll- 5, 6) , such as a periphera l 
lining of sma ll elonga te crysta ls o ri ented perpendicul a r to the supposed cavity wa ll , 
a nd a progressive increase in crysta l size away fro m the wa ll (Ba thurst, 1958, F ig. 
T- 1). Wi tho ut these o r o ther d isting ui shing fea tu res, such as geo peta l fab ri cs, it is 
d iffic ul t to classify a reas of coa rse crysta ls as either recrysta lli zed o r prima ry ca lcite . 

Sma ll elo nga te crysta ls imila r to th ose described by Bathurst ( 1958) do occu r 
i n m a ny rocks o f the ca rbo na te complex as a lining of va ri o us so rts of cav ities. T hey 
a re m ost conspicuo us where the rock tex ture has a direct io na l element, fo r in sta nce, 
benea th la rge co mposite gra ins a nd limesto ne fragment s. The fine, elonga te crysta ls 
orie nted essenti a ll y perpend ic ul a r to the roofs of such cavities grew downwa rd in to 
t he once op en voids a nd at the same time increased progressively in size (Pl. VJJI- 7) . 
They consist o f drusy or precipita ted ca lcite. There is, however, no lining of sma ll 
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crystals along the fl oors of many of these supposed cavities as wo uld be expected. 
In some areas of the thi n section the crystals a ppear to have encroached on the 
rock matrix a long a sharp suture-like contact (Pl. Vlll-7, centre right ; Pl. VIII- 8, 
top left). The contact appears to be stylolitic, the primary cavities having been en­
larged probably through remova l of material by so lu tion. The ultimate filling of thi s 
type of void space in carbonate rocks may have been due to press ure and solution 
transfer associated with stylolitization, with the larger crysta l phases growing at the 
expense of the metastable fi ne material (Bea les, pers. co m., 1964). The sutu re-like 
contacts between the large crystals a nd the microcrys talline lime tone grains certainl y 
resemble incipient stylolitization . The coarse ca lcite crysta ls ca n a lso have diffuse 
rather than sharp contacts with the surrounding microcrysta lline materia l (Pl. VIII- 7, 
lower left). Many of the la rge crysta ls contain relics of partially digested microcrystal­
line li mestone grains (Pl. VJII-8, lower right). 

Although limestone textures a re co mmonly made coarser by recrysta lli zation, a 
decrease in crystal size ca n also accompany the process (Folk, 1964 ; Orme a nd Brown, 
1963 ; W a rdlaw, 1962). The phenomenon of grain diminuti on through recrysta ll iza­
tion is most easily recognized when the coa rsely crysta lline texture of fossil remains 
becomes progressively fi ner and fi na ll y merges with the enclos ing microcrystalline 
matri x. Skeletal remains, who e textures have been extensively mod ified by this type 
of recrysta lli zation, common ly appear as vague shapes suggestive onl y of fossil 
fragment s. If the enti re fragment has been affected, no trace of it wi ll be visible in the 
microcrystalline matri x. Some ca lcispheres illu strate thi s type of a lteration. They 
occur in a ll stages of preservation fro m specimens complete with ca lcite enve lope (Pl. 
IX- 1) to those that a re barely discernible from the encl os ing microcrys talline matrix 
(Pl. IX-2). The coarsely crystalline texture of the ca lci sphere enve lope and the internal 
fil ling became progressively finer until a lmost the entire structure was reduced to 
microcrysta lline calcite. I f the initial a nd resulting crystals represent the same phase, 
a decrease in crystal size (the degradatio nal recrysta llizatio n of Folk, 1964) requires 
an input of energy into the system. Wardlaw (1962) obse rved that some decrease in 
crysta l size could be related to shearing a nd the conseq uent strai ning of rock crysta ls, 
and Voll (1960) noted that degradational recrystallization occurred a t low tempera­
tures a nd pressu res in slight ly strained limestones. Other suggested means of energy 
input include minor chemica l differences within the sediments induced by decaying 
organic mate ria l and the additi on of acids from the excretory p rod ucts of organisms. 
Minor compaction readj ustmen ts could also acco unt for loca ll y stra ined areas whose 
acq uired energies might have been used to transform large crysta ls into smaller o nes. 
Jf the process has been ex tensive, an unknown percentage of fossi l debris may have 
been incorporated into the rock. 

The foregoing examples se rve to empha size the difficulties th at hinder attempt 
to eva luate quantitatively the a mount of recrysta lli zat ion that has taken place in 
li mestones of the carbonate complex. A significant aspect of the process of recrystal­
li zation in carbonate rocks is that large stable crysta ls of ca lci te, once they have 
been formed, seem to be able to inc rease as a sol id mass a nd encroach on some of 
t he surrounding material leavi ng li ttle or no trace of where the encroachment began. 
Co nsequentl y, the o ri gi na l size of the p rima ry openings is d ifficult to evaluate. It is 
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PLATE IX 

l. Photomicrograph of calcisphere with su rro unding envelope, littl e a ffected by recrystallization; from lop of 
Peechee Member, near Mount lagrace. 

2 . Photomicrograph o f calcisphere made barely visible by th e effects af recrystallizction through decrease 
in crystal size; from th e base of th e Arcs M ember, near Saracen Head. 

3. Ab undant light-weathering globular and encrustin g stro matoporoids near th e marg in of the carbonate 
complex; Cairn Forma tion, vici nity of Mount M eda. 

4. Argillaceous, re lativel y non -fossili ferous dolo mit e stra ta ty pical of sed im enta tion away from the margins 
of the carbona te complex; Cairn Formation, sou th eost o f Sawtooth Mountain. 

certain that large crystals did grow in open cavities, for they occur in what clearly 
were for mer open spaces underneath foss il shells and in bridge-over areas u nder lime­
stone grains. Their morphology during the ea rl y stages of cavity fil ling complies with 
existing criteria for the identification of this type of calcite, but during the latter 
phase of crystal enlargement the only certain diagnostic criteria are gross fabric 
relationships such as the presence of u ndigested relict st ructures and transected lime­
stone grains. Orme and Brown (1963) suggested that even the fine, elongate crystals 
taken to be diagnostic of the first stage of calcite precipitation in voids could be a 
replacement product, thereby introduci ng further doubt as to the dimensions of 
primary cavities. Because of the uncertainties involved in disti ngu ishing primary from 
recrysta llized calcite, it is difficu lt to reconstruct original pore volumes and pore 
shapes in recrystallized limestone rocks. Esti mates of primary porosity based on the 
presence of large, supposed ly void-filling, calcite crystals obviously tend to be too 
high if p rimary crysta ls can merge imperceptibly into replacement ones. Unti l de­
finitive diagnostic criteria become available such estimates mu st remain qualitative. 
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Carbonate complexes a nd carbonate reefs of Frasnian age in wes tern Canada 
passed th ro ugh rema rkabl y simila r stages during their evo luti on. M ountjoy (1965) 
drew a ttention to the similarity of surface a nd subsurface reef complexes in widel y 
sepa rated areas and suggested th a t the effect s of eusta ti c changes in sea level were 
probably the dominant factor contro lling their devel opment. D ooge (1966, Appendix 
6) presented his concept of a unifi ed carbonate model for western Canada. 

The m ain stages in the development of the Southesk Cairn complex as revea led 
by its gross morphology a nd stratigraphic rela tionship to surrounding argil laceou s 
deposits and by stratigraphy within the complex a nd petrograph ic ana lysis of its 
constituent sediments are: 

1. An initial transgressive stage during which a p la tform deposit of stromato­
poroidal carbonate was laid down on a gently undula ting surface of eroded 
Upper Cambria n rock (Flume F o rmation) . 

2. A period during which o rga nic carbonate biostrornes developed on large 
areas of the platform . Small biostromes grew in ma rginally favourabl e 
a reas peripheral to the main sites of carbonate depo ition (Ca irn Formation, 
Upper Member, and dolomite mounds). 

3. A stable phase associated with the development of ba nk s of relatively pu re 
ca lcareous sand characteri stic of the lowerm ost Peechee M ember of the 
Southesk Forma tion . 

4. Beginning of a recessive phase; deposition of o rgan ic dolomites a nd re­
stricted limestones of the Grotto and Arcs M embers, respect ively. 

5. M o re pronounced regressio n a nd widespread deposition of siltstones and 
silty limestones over the ca rbo na te co mplex a nd in parts of the argi ll aceous 
province as well . The presence of breccias a lo ng the periphery of the com­
plex indicates petiods of erosio n and non-deposition . 

The transgressive phase of Upper Devonian sedimentatio n (F lume a nd Cairn 
Formati o ns) reflects a pe ri od of progress ive ly deepening wate r throughout the 
entire western Canada bas in during wh ich widespread pl atfo rm ca rbonates a nd 
stromatoporoid biostro mes deve loped o n the unde rl ying Upper Ca mbri an erosion 

surface. The platfo rm ca rbo nates a re conspicuously thinner in ome areas peripheral 
to the carbonate complex a nd rela tively thick benea th it , sugge ting that combina­

tio ns of (sed iment) fl oor topogra ph y a nd min or differences in the rate of subsidence 

local ly we re facto rs in providing sites where orga nic life co uld co ntin ue to flouri sh 
in the deeping wa ter, sites that persisted as a reas of ca rbo na te acc umula ti o n a nd on 

which the Cairn F o rmation biostromes eventua ll y developed. The a reas subsequently 

occupied by the Ca irn Formation represent regions of differenti a l subsidence with 

respect to the adjacent a rgill aceo us province. A similarity in gross lith ology of the 
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Cairn and Flume Fo rmation carbonates throughout the repo rt a rea suggests that 
condi tio ns were rela ti vely consta nt in the depositiona l environment. Some thin beds 
of li ght col oured, relativel y pure, non-fossiliferous ca rbonate a re inte rca lated with 
the domina ntl y da rk, stromatoporoida l dol omites of the Ca irn F ormation and 
ind ica te intermittent short periods of sea-l eve l stability with depositio n taking p lace 
in sha ll ow wa ter. M a ny of the thin , light col o ured beds te rminate a bruptly upward 
at i rreg ul a r, bedding pla ne surfaces (Pl. VI- 2). H adding (1958) at tributed co mparable 
bedding pla ne su rfaces in Swedi sh O rdovicia n a nd Siluria n rocks to subma rine 
de nuda tio n i n sha ll ow wa ter. The areal distribution of stro matoporoida l carbo na tes 
wit hin the relatively unifo rm rock sequence of thi s pa rt of the ca rbo na te complex 
constitutes evidence that the depos iti onal environment during tha t time was not 
entirely uni fo rm . La rge globula r strornatoporoid s (Pl. IX- 3), for example, a re a 
comm o n rock-forming constituent nea r the ma rgin s of the complex, whereas, away 
fro m these a reas towa rd s the centre of the carbonate complex, no n-fossiliferous 
bedded dolo mite is a m ore common rock type (Pl. JX- 4). Thi s la tter type of rock 
s uggests conditi ons simila r to those fo und o n m odern tidal fl a ts where depos itio n 
takes place in quiet protected a reas. The stromatopo roida l ca rbona tes of the bank 
margins proba bly grew in agita ted wa te r while carbo nates of the interio r regio ns 
we re la id down in rela tive ly quiet wa ter. A side from min or loca l breccia tion at the 
margin s o f dolo mite mound s, sba les sur rounding the complex contain li ttle carbon­
ate deb ri s; thus lit t le erosion of the ca rbo nate ba nk was taking place while the sha les 
were being de pos ited . On la pping sha le /ca rbona te rela ti onships in some outcrop 
areas (Pl. V) suggest that sediments of the argill aceo us facies, the Perdrix Fo rmation , 
acc umula ted in quiet wa ter a round the ba nks whil e stromato po roids we re g rowing 
in inter mittently agitated wa ter closer to surface, pro babl y nea r wave base. T he da rk, 
pyritic nature of th e Perdrix sha les indica tes a reducing, perha ps anaero bic, environ­
ment in the deeper pa rts of the bas in surrounding the complex. 

A peri od of rela ti ve sta bili ty, cha racte ri zed by a sequence of light co lo ured, 
essentia ll y non-skeleta l ca rbo nates, fo ll owed the earl y tra nsgress ive phase of sed i­
mentation. Orga nic growth pro babl y continued in the wa ter that beca me progres­
sive ly sha ll ower until li ght co lo ured ca lca reo us sa nds bega n to for m in the new 
enviro nment. lnterbed ding of the da rk o rga nic a nd li ght co lo ured no n -skeleta l 
carbo nates at the cha nge fr om the Ca irn Form ati on to the Southesk Format ion 
suggests in te rmit te nt fl uctua ti ons in sea leve l during the tra nsition . O nce establ ished , 
however, the sha ll ow-water enviro nm ent persisted long eno ugh for more tha n 300 feet 
of the Peechee M ember to accumulate. 

A cha nge to ove rl ying, da rk, o rga nic do lomi tes with ab unda nt co ra ls and 
Amphipora (Grotto Member) indica tes the beginning of a pe riod of regress io n during 
wh ich sea level was presumably lower a nd cora ls a nd Amphipora fl o uri shed in the 
sha ll ow wa ter o n the ca rbona te ba nk. The cha nge in depos itiona l enviro nment was 
w idespread thro ughou t the Alberta basin as indica ted by the d istinctive Grotto 
Member facies fo und in m any mo unta in a nd subsurface a reas. Its a real d istributio n 
within the rep ort a rea suggests proba ble co ntrol of sediment pa tterns by ocea n cur­
re nts presumably flowing from the no rth o r no rtheast a long the no rthwest m a rgin 
of the ca rbo na te complex. Ca rbo na te detritus, carried fro m the no rth by the currents 
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a nd added to the materi a l being washed o ut from the main part of the bank into the 
regio ns to the south , was most likely a factor in creating the ex tensive sheets of da rk 
o rga nic dolomite, now seen in o utcrop as long tongues extending for several miles 
beyond the carbonate fro nt (Pl.11). Sta plin ( 1961), Andrichuk (196l), and McCrossa n 
(1961) a lso interpreted currents from the north to acco unt for stratigraphic relation­
ships a nd patterns of carbonate development in subsurface Devo nian rocks. No 
compa rable tongues of the Grotto M ember occur beyo nd the carbonate front near 
Mount MacKenzie or Cardinal M o unta in to the north , regions from which detritus 
from the bank was presumably swept away to the so uth by currents. 

Light co lo ured sediments of the Arcs Member, co nsisting of mudstones, lamin­
ated rocks, a nd fine calcarenites, represent a later sta ble ph a e in the history of the 
ca rbonate complex with the thickest sectio ns of the Jagoonal , sha llow-water sedi­
ments co ll ect ing over the interior regions of the complex. M acrofossil s a re rare in 
the Arcs Member; a lgae, ca lcispheres, ostracods, and a few fo ra minifera a re the most 
abundant fossi ls. 

During the latter stages of Fairholme Group deposition, quartzose elastics a nd 
silty ca rbonates (Ronde M ember) were deposited over the ca rbo nate complex a nd 
spread over parts of the adjacent a rgill aceo us province as well. Limestone tongues 
with late ra ll y co ntiguous iso la ted lenses occur in the upper part of the Mount H awk 
Fo rmation near the carbonate body (Pl. I). Globular and encrusting stromatoporoids, 
probably representa tive of wate r becoming progressively sha llower a nd a more 
turbulent environment, a re fo und in the uppermost beds, particularly near the margins 
of the ca rbonate complex. 

Fai rh olme Group sedimenta tio n was terminated by a period of erosion over the 
carbo nate complex . Topographic relief between the ca rbonate a nd argillaceo us 
p rovinces was progressive ly red uced by combined fi lling of the off-reef areas a nd 
erosion of the adjace nt ca rbo nate stra ta, until finally Sassenach Fo rmation siltsto nes 
covered a ll but a narrow zone a lo ng the northwest margin of the carbonate complex. 
Th is too was eventua ll y covered by Pa lli se r Formation limestones of the succeeding 
cycle of deposition. 
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APPENDIX 

Measured Sections 



MEASURED SECTIONS 

T he measured sectio ns described here were chosen to illustra te cha nges in 
lithology in the Fa irh o lme Gro up sequence of sediments typica l of deposit io n in the 
basinal a reas away from the ca rbona te co mplex , throu gh stra ta of the tran sitio n zone, 
to the rela tively pure limestones a nd dolomites o f the ca rbo nate complex. F igure 7 
shows the p ositio n of the secti ons chosen a nd their rela ti on to the ca rbona te bod y. 
A ll meas ured sections do no t ocr.ur a long the same thrust sheet. 

Cha nges in lith o logy we re reco rded in the fi eld , and the thi ckness of each rock 
uni t measured . R epresenta ti ve specimens were co ll ected from each unit, and a l­
thou gh a ll specime ns we re re-exa mined in the laborato ry, the o ri gina l fi eld descrip­
tio ns we re littl e modifi ed exce pt for the additio n of so me da ta o n insoluble residues . 

, NW SE 

Sec t ion 1 Sect ion 2 Section 3 Section 4 Section 5 Secti on 6 

~v10U1\'T HAWl< •. FOR.',i,.:,T/ON 

Ronde Iemb~e= I 

>-------------- I - ~ 
'< 

Gro1w I /ember---; hmber ~ 

I ~-s Pee, /Jee Member I 

SASSENACH FORMATION 

I 
PERORIX FOR"~TIO'. 

MALIGNE~ I / 
FLU.v!E F.\1 I l 

Upper Member 

Flume ,, iemhr'f 

GSC 

FIGURE 7. Ske tch sho win g th e re la tionship o f measure d sections d esc rib e d in th e A pp end i < to th e argil laceous 

an d carbona te fa cies wi th in th e re port area. 
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TABLE I Thick11esses of For111atio11s and M e111bers (in feet) 

r ~ E E ...: ii u.. ~ ...: 

~ Li: c: -"'- ..D .D u.. ..D ...: ..D 2 t.L: ..c 2 ~ u ti: 2 2 -"'- 2 ..D 

"' x "' "' "' 2 "' "' 
c: c: ~ " " " .9 " E bJJ ~ I 

~ E c.; E ..c -0 ..c 
-0 0. ::l c: "' 2 u 

Sect ion ::l "' ~ 
....; "' "' 0. 0 ~ "' 2 2 "' [L 0 "' u.. c... (/] u :::i (/] ~ <t'. (.J c... 

l. Southesk L ake 54 37 350 6 15 393 
2. M ount Meda 695 292 551 168 
3. M ount MacK enzie 754 48 485 41 3 72 153 
4. M ount Toma 35 300+ 300 + 620 265 170 185 
5. Ruby Creek 18 697 561 136 682 11 2 188 90 292 
6. Saracen Head 23 664 594 70 714 16 1 107 446 

Section 1. Southesk Lake (53°38' 
' 

11 7° 15' W); measured a bout l mile to the 
so uthwest of Southesk Lake whe re Upper Devo ni a n strata and a few feet of the 
underl ying Upper Cambria n o utcrop a long a steep north-facing slope. Only the 
dominantl y a rgillaceous group of format ions is present in thi s a rea which is a bout 12 
miles no rthwes t of the carbona te front at Sa wtooth Mountain . 

Unit Litho logy 

PALLISER FORMATION 

38 Limestone, argillaceous, dolomitic and slightly silty; microcrys­
tall ine, dark grey ; do lom ite as brown-weathering, resistant 
mottling, partly nodular beds, remainder massive and cliff- form­
ing; wea thers light grey .. 

SASSE ACH FORM ATl01' (393 feet) 

Upper Sandy M ember (263 feet) 

37 Silt stone, argil laceous and dolom itic; fine- and med iu 111-grained, 
partl y sa ndy, light to medium grey; in moderately 
resistant 2"- 18" yell ow-grey wea thering beds .......... . . 

Note: Un it 37 pinches out about 500' lo the north west 
36 Limestone, argillaceo us, microcrysta lline, dark grey; in bed s 2'- 3' 

thick; some do lomite mottling in lower part o f unit ; res istant beds 
wea ther l ight grey. 

35 Siltstone, dolomitic and argillaceous, fi ne- and med ium-grained, 
med ium to dark brown, pronounced do lom ite mot tling in part; 
in res istant beds; wea thers ye ll ow-grey . 

34 Siltstone, ca lca reou s, fine- and medium-grained, medium to li ght 
grey; in moderately resistant beds l '-2' thick; fine crossbedding 
shows on weathered surfaces; wea thers yellow-grey .. 

33 Limestone, argillaceous and silty, finely crystalline, medium grey; 
well bedded in units l '- 2' thick ; pronounced do lomitic and silty 
mottling ; moderately res istant ; wea thers ye ll ow-grey .. 

Thickness Height above 
(feet) base ( feet) 

75 1,524 

15 1,449 

43 1 ,434 

12 1 ,391 

29 1, 379 

39 1, 350 
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Unit Litho logy 

SASSENACH FORMATION 

Upper Sandy Member (cont. ) 

32 Limesto ne, argillaceous and silty, fi ne ly crystalline, medium grey; 
occurs in slightly recess ive beds 3"-5" th ick ; contain s ma ny foss il 
brachio pods; weathers o ran ge-grey ... 

3 1 Limestone , a rgillaceous a nd silty, fine ly crys ta lline, da rk grey; in 
thin nodula r bed s a bo ut 3" thick ; conta ins foss il brachio pods, 
weathers ye llow-grey .. 

30 Limesto ne, silty a nd a rgillaceous, fine ly crys ta lline, dark brow n­
grey; conta ins a few brachio pods; in modera te ly res ista nt beds 
2'- 3' thick ; wea thers o range-grey .. 

L ower Sil ty Mudsto ne Member (130 feet) 

29 Limesto ne, argillaceo us, microcrysta lline, da rk grey, in part sli ghtl y 
silty; in nodular beds 2"- 3" thick with thin , interca la ted beds of 
ca lcareous grey sha le; weathe rs green-grey .. 

28 Limestone, a rgillaceous and silty, fine ly crys ta lline, dark brown-grey ; 
conta ins ma ny la rge brachiopods; in mass ive, res istant beds 2'-3' 
thick ; wea thers yellow-ora nge. 

27 Limesto ne, a rgill aceo us, m icrocrys ta lline, da rk grey; we ll bedded 
in unit s 3"- 8" thick ; co ntains la rge brachio pods; wea thers yell ow­
grey ... 

26 Sha le, calca reous, fi ss ile a nd splintery; pa rtl y a rgillaceous limestone; 
indurated sha le concretions commo n ; recess ive, da rk grey .. 

25 Limesto ne, very argillaceous, dark grey; numerou s foss il re mains; 
weathers light grey ... 

24 Sha le, calcareo us, fi ss il e and splintery, da rk grey; recess ive bed s 
weather da rk grey .. 

MO UNT H AWK FORMAT ION (6 15 feet) 

23 Limesto ne, argillaceous a nd pa rtl y silty, fine ly crys talline, dark 
grey-black ; in res istant bed s 8"- 10" thick ; weathers orange-grey 

22 L imesto ne, silty and a rgillaceo us, fi nely crys ta lline, da rk grey; in 
mass ive and res ista nt beds 2'-3' th ick ; contains some thin , nodu­
lar limestone interbeds, a few scattered brachiopod rema ins ; 
weathers medium grey .... 

21 Limestone, very argill aceous, fine ly crystalline, da rk grey-black ; in 
recess ive , nodular beds; weathers dark grey. 

20 Sha le, calcareous, brittle and splintery with occasional bed s of nodu­
lar argillaceous limestone ; a recess ive unit ; weathers dark grey .. 

19 Limestone, argillaceous, fin e and microcrys ta lline, dark grey-black ; 
in nodular units as thick as 3' : weathers medium grey ... 

18 Shale, calca reous, fi ss ile and splintery, tends to form spherical con­
cret ions, dark grey, recess ive; weathers medium grey .. 

17 Limestone with interbedded shale; limestone a rgill aceous, fi ne a nd 
microcrystalline, with calcareo us dark grey shale; limesto ne bed s 
2'-4' thick a lternate w ith recess ive a nd frequently talus covered 
shale in terval s; weathers medium grey . 

16 Limestone, arg illaceous, microcrystal line, dark grey to black, in 
beds as thick as 4" ; many in terca lated calca reous sha le beds; 
grey-weather ing. 
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Height 
Tbickness above base 

(fee t) (feet) 

64 I , 3 11 

56 l , 247 

5 1, 19 1 

26 l , 186 

5 l , 160 

41 l , 155 

35 I , 11 4 

2 1 , 079 

21 1,077 

34 J , 056 

41 1 , 022 

37 98 1 

128 944 

51 816 

106 765 

63 659 

44 596 



Unit Lithology 

15 Limestone, ve ry a rgillaceo us, microcrys talline, dark grey-b lack ; 
shale, calcareous, dark grey; limestone beds ex tensive ly fractured ; 
recess ive, weathers medium grey .. 

14 Shale, calcareous, s li ghtl y silty, hard and sp lintery; in plates as thick 
as I l", partly limestone; recessive beds weathe r dark grey .. 

PERDRIX FOR MAT ION (350 feet) 

13 Shale, calcareous, soft, fissile, dark brown-grey; in recessive beds; 
wea thers brown-grey .. 

12 Shale, calcareous, thin-bedded , fissile, dark brown-grey, wit h so111e 
indurated platy beds; 111oderately res ista nt in part ; wea thers 
brown-grey .. 

11 Limes to ne and interbedded shale ; grey- black li mestone in beds 2"-
4" thick ; shale beds are as thick as 3" ; 111oderately resistant unit; 
wea thers brown-grey .. 

10 Sha le, ca lca reous, thin-bedded, fiss ile, dark brow n-grey; recess ive 
beds wea ther brown-grey .. 

9 Sha le, calcareous; occurs as brown-grey wea the ring o utcrops in a 
partly talus covered interval. .. 

8 Shale, calcareous, soft , fi ss il e, brown-grey; sca ttered, poorly pre­
served foss il rema in s; recess ive beds wea ther brown-grey. 

7 Shale, very calca reous, fi ss ile, dark grey to black ; occurs w ith thin 
I "-3" beds of a rgill aceo us da rk grey li111estone; part ly covered ; 
wea thers dark grey . 

6 Shale, ca lcareous, fiss il e, dark brown-black ; co ntain s numerous 
Te11tac11/ites sp. in th in limes tone beds; recessive; weathers dark 
grey . 

M ALIGNE FORMATION (37 feet) 

5 Limestone, very a rgi ll aceous, fine ly crystal line, dark grey; in bed s 
a s thick a s 6"; contains ma ny brachio pod remain s, numerous, 
thin , ca lcareo us shale beds; uni t more res istant than above; 
weathers dark grey .. 

4 Li111es tone, a rgill aceous, fine and microcrysta lline, dark grey-b lack; 
contains many brachi opod re111 a in s; in beds 2"-6" thick, in part 
rubb ly a nd fractured , resi stant in upper part of unit; weathers 
dark grey. 

FLUME FORM AT ION (54 feet) 

3 Dolo111ite, argil laceo us, med ium crysta lline, dark grey-brown; con­
tain s chert nodules a nd silic ified stromatoporoids; fo rms rather 
indistinct beds 2'- 3' thick; resistant, c liff-forming; weathers 
brown -grey .. 

2 Dolomite, argillaceous and s lightly silty, medium crystalline, dark 
brown, with lenses and nodules of black chert ; beds a s thick a s 
6", a few a rgillaceo us partings ; resistant beds weather brown-grey 

Dolomite, stron gly arg il laceous and slight ly silty; dark brown-grey, 
with numerous thin beds of Amp/11jJora and a few silici fied s troma­
toporoids, a few nod ules of black chert ; res istant beds a s thick as 
4' weather brown-grey .. 

Height 
Thickness a bove base 

(feet) (feet) 

79 552 

32 473 

JI 441 

48 430 

26 382 

34 356 

72 322 

44 250 

85 206 

30 121 

18 91 

19 73 

25 54 

8 29 

21 21 

55 



Uni t Lithology 

U PP ER CAMBRI AN 

Dolomite, medium a nd coa rsely crystalline , light grey, silty, with 
thin interca lated beds of brown do lomite; forms mass ive res istant 

Height 
Thickness a bove base 

(feet) (feet) 

beds; weathers yell ow-grey.. 30 

Section 2. M o unt Meda (52°45 ' , 117°15' W); measured on the so utheast sid e 
of a small strea m that fl ows a lo ng the so utheast of Mount Meda north wa rd into the 
M ed icine Tent Ri ve r. I n this a rea , a calcareous reef ma rgin facies of the M o unt 
H awk Formation is ove rl a in di sco nforma bly by the Sassenach Formation Lower 
Silty Mudsto ne Member, a nd the Cairn F o rmati o n ex tend s to the northwest beyo nd 
the margin of the carbonate compl ex. 

Un it Litho logy 

PAL LISER FORMATION 

72 Limestone, arg illaceous, fi ne a nd microcrystall ine, dark grey; con ­
tains a few small brachiopods; some dolomitic mottling; res istant 
beds I '- 3' thick wea ther li ght grey .. 

71 Limestone, argillaceous a nd dolomitic , microcrys ta lline dark grey, 
with resis tant brown do lomite mottlin g; in mass ive c liff-forming 
beds; weathers light grey .. 

70 Dolomite, slightly si lt y, fi ne-gra ined, pa le b rown ; in thi n recess ive 
beds, wea thers ye llow-grey .. 

69 Limestone, a rgillaceous, fin ely crysta lline, dark grey wi th brown 
dolomite mot tling; res ista nt beds wea ther light grey .. 

68 Limesto ne, slightly a rgillaceous, a fine- to medium-gra ined ca lca re­
nite ; fo rms resista nt beds I '-3' thick; wea thers light grey .. 

67 Siltstone, fine-grained, li gh t brown ; weathered su rfaces show fine 
crossbedding; thin recessive beds weat her yellow-grey ... 

66 Limestone, sl ight ly arg il laceous, m icrocrystalline in upper part 
grad ing to a fine calca rcnite a t base of unit ; resis ta nt beds weat her 
light grey .. 

65 Siltstone, calca reo us a nd silty limestone, fine-grai ned , light brown ; 
pronounced silty la minations show o n weathered surfaces; reces­
sive bed s weather yellow-grey .. 

64 Limestone, sil ty and sl igh tl y argi ll aceo us, fi nely crystalline , brown­
grey, in pa rt a fine calca renite; in resistant light grey weathering 
beds .. 

SASSENACH F ORMATION (292 feet) 

pper Sanely Mem ber ( 11 S feet) 

63 Siltstone, dolomitic, fi ne- a nd med ium -gra ined , brown to light 
brown; in thin recess ive beds; wea thers o range grey .. 
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H eight 
Thickness a bove base 

(feet) (feet) 

30 

9 

8 

s 

8 

4 

43 

s 

10 

so 

1,660 

1, 630 

1.621 

I , 613 

1,608 

1,600 

I , 596 

J ,553 

J ,548 

I ,5 50 



U ni t Litho logy 

62 Siltsto ne, do lo mitic, fine-grained , light brown, with silt Ja111inae 
showing on wea thered surfaces; in thin , flaggy beds; recessive; 
weathers ye llow-grey .. 

61 Siltstone, s lightly ca lca reous, fin e-grained , 111ediu111 grey; in reces­
sive beds 4"-6" thick ; weat hers ye llow-grey .. 

60 Siltstone, dol o 111itic, 111 ediu111-grained , light a nd 111 ediu111 brown ; 111 

111odera tely resista nt beds a s thick as 3'; wea thers orange-grey .. 

Lower Silty Mudstone Me111ber ( 177 feet) 

59 Sha le, ca lcareo us, so ft, fi ss ile, in pa rt s ilty , grey-green, wi th st rong 
diagonal shear in g; recess ive; wea thers grey-green . 

58 Li111estone, arg illaceous and slight ly s ilty, 111ediu111 a nd dark grey; 
res istant; weathers ora nge-g rey .. 

S7 Shale, calca reous, soft , fissi le, with strong diago nal shear in g ; fossilif­
erous throughout, s111all brachiopods poorly preserved in 111ore 
ca lca reo us beds; recess ive; weathers g rey-green .. 

S6 Limestone, argillaceous and silty, fine ly crys talline, dark grey, with 
scatte red brachiopod re111ains; in bed s 2'- 3' thi ck ; wea thers light 
grey. 

SS Sha le, ca lcareous, grey wi th inte rca lated beds of arg illaceous li111e­
s tone; co nta in s 111a ny foss il re111ain s of brach iopods (Cyrtiopsis 
mimetes Crick111ay and Sinotectirostrum sp., GSC Joe. 48370); 
unit is recess ive a nd weathers da rk g rey .. 

5-1- Si ltstone, do lo 111itic, fin e- and med iu111-grained, 111edi um brown ; in 
thin , la minated beds l " - 3" thick ; a few s ilty shale beds; wea thers 
ye llow-grey .. 

53 Si ltsto ne, dol omitic and ca lca reous, fine-grai ned, med ium grey; 
modera tely res istant beds weather orange-grey. 

MOUNT H AWK F ORMATI ON (695 fee t) 

52 Limestone, argillaceous a nd s li ghtly s ilty, fi nely crys ta lline, da rk 
grey-b lack ; in frac tured thi n beds about I ' thick, modera tely re­
sistant ; wea thers med ium grey .. 

51 Limestone, argillaceo us, s ilty, microcrys ta lline, dark grey; contains 
numerous brachiopods (Alrypa sp. , GSC loc. 48364) in thin beds 
near to p o f unit ; occasiona l beds o f ca lca reo us, g rey-green sha le; 
wea thers med ium grey .. 

50 Limesto ne, argil laceous, microcrystal line, dark grey-black ; in mas­
sive beds a s thic k as 4 ' made up of sma lle r 2" - 3" nodul ar units; 
weathers 111edium grey. 

49 Limestone, a rgill aceous, finely c rysta ll ine, da rk g rey-b lack, partl y 
s ilty, with diagonally shea red sha le interbed s; in nodu la r beds; 
weathers dark g rey .. . 

48 Siltsto ne, ca lcareo us a nd arg illaceous, fine-gra ined, g rey a nd dark 
grey with thin beds o f dark grey silty sha le; upper part of unit 
strongly calca reous a nd part ly limesto ne ; modera te ly res ista nt 
beds weather o range-grey .. 

47 Limestone, argi ll aceous, with intercalated bed s of calca reous shale , 
dark grey- black ; in sheared a nd frac tured nodular beds ; moder­
ately res ista nt beds wea ther da rk g rey .. 

Height 
Thickness above base 

(feet) (feet) 

23 J ,500 

19 J ,4 77 

23 J ,458 

22 I ,43S 

17 1, 41 3 

S3 1,396 

13 I , 343 

S6 J , 330 

22 I , 274 

6 I , 252 

62 1, 246 

30 I , 184 

14 I , 154 

16 I , 140 

J 8 I , 124 

26 I , 106 

57 



Unit Lithology 

MOUNT HAWK FORMAT ION (col//.) 

46 Limestone, very argillaceous, fine and microcrystalline, dark grey­
black, beds extensively sheared and fractured; weathers dark grey. 

45 Limestone with interbedded calcareous shale, a rgillaceous, dark grey­
black ; in beds as thick as 811 w ith 2"-3" beds of calcareous grey 
shale ; a moderately res istant unit; weathe rs medium grey .. 

44 Limestone, argi ll aceous, dark grey, finel y crystalline; contains a few 
foss il fragments; well-bedded, resistant ; weat hers medium grey .. 

43 Limesto ne, argillaceous, microcrystalline, with numerous }" shale 
beds; numerous brachiopods ( Calvi11aria alberte11sis (Warren), 
GSC Joe. 48377); recess ive .. 

42 Shale, calca reous, so ft , fissile, medium brown-grey; many small 
brac hio pods ( Warre11ella sp., GSC Joe. 48376); recess ive beds 
wea ther da rk grey .. 

41 Limestone, a rgillaceous, microcrystal line, dark grey-black; small 
scattered brachiopods; fo rms a thin, resistant, grey-wea thering 
bed .. 

40 Limestone, argillaceou5, microcrysta lline, dark grey; beds of ye ll ow­
weathering ca lca reous and silty shale ; moderately resistant, 
weat he rs medium grey .. 

39 Limestone, a rgill aceous, fine ly crys talline, da rk grey-black in 411- 611 

beds with interca lated thin calcareous sha le bed s; sma ll brachio­
pods (A1rypa sp., GSC Joe. 48379) occur in the shale beds; wea thers 
medium grey ... 

38 Limestone, silty and argil laceous, with rhythmic a lternation o f shale 
beds, microcrystalline, da rk grey, I 11- 2

11 thin nodular beds; nu­
merous brachiopods (Calvi11aria a/berte11sis (Wa rren), GSC loc. 
48366); weathers dark grey .. 

37 Limestone, a rgillaceous, finel y crysta lline, dark grey, well-bedded , 
resista nt ; wea thers da rk grey. 

36 Limestone, very argillaceous, m icrocrystalline, dark grey, with thin 
rhythmic alternat ion of shale beds; some disseminated pyrite, 
sca tt;; red small brac hi opods .. 

35 Limestone, si lty and argi llaceous, finel y crys talline, dark grey; many 
foss il fragments, weathers medium grey. 

34 Limestone. argillaceous and finely crystal line, dark grey; in res istant, 
nodular beds with interbedded brown-wea therin g shale; a few 
brachi opod remains; moderately resista nt , dark grey. 

33 Limestone, a rgi llaceous. fine and microcrystalline, dark grey-b lack; 
in rhythmic 6" beds with I "- 2" interbeds of brown-weat he ring 
shale; limestone beds ex tensively fractured and recemented with 
white calcite; weat hers med ium a nd da rk grey .. 

32 Limestone, a rgi ll aceo us, finely crysta lline, da rk grey-b lack , with l 11
-

311 beds of brown-weathering ca lca reous sha le; appreciable amoun t 
o f pyrite in small nodules a nd dissemi na ted crysta ls; weathers 
dark grey. 

31 Limesto ne, arg illaceous, finely crystal line, dark grey, wi th beds of 
calcareous shale, a few pyrite nodules; numerous foss il brachiopods 
(Calvi11aria variabilis i11scu/pta (M cLaren) , C. variabilis a1/rabas­
ce11sis (Kindle), GSC Joe. 48384); weathers dark grey .. 

30 Do lo mite, argillaceous, fine ly crysta lline, dark grey-black ; forms 
resistant l '- 2' dark grey weather in g beds .. 
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Height 
Thickness above base 

(feet) (feet) 

21 l ,080 

42 1 , 059 

12 1,017 

11 l ,005 

53 994 

5 941 

27 936 

22 909 

34 887 

11 853 

30 842 

4 812 

9 808 

126 799 

53 673 

55 620 

14 565 



Unit Lithology 

CA IR N FORMATION (551 feet) 

Up per Member (383 feet) 

29 Dol omite, argi ll aceous, med ium crystalli ne, dark brown-black with 
many, large, irregu la rl y shaped vugs as long as 3" fi lled with 
sparry dolomite; res istant; wea thers brown-grey .. 

28 Dolomite, medium crystall ine, brown-grey, with numero us ca lcite­
fi ll ed vugs I" diameter; forms di stinct l '-2' beds; weathers brown­
grey .. 

27 Dol omite, partly a rgillaceous, mediu m a nd finely crystalline ; nu­
merous A111phipora and globular stromato poroids; some stroma to­
poroids weathered out a nd fill ed with sparry calcite; res istant beds 
weather brown-grey .. 

26 D olomite, argillaceous, medium crystalline, brown-grey; in nod ula r 
beds with numerous Amphipora and globular stroma to poroid s; 
some sol itary cora ls; weathers med ium brown .. 

25 Dolomite, ve ry arg illaceous, fine ly crystall ine, dark brown ; numer­
ous Amphipora and a few globular stromatoporo ids; recessive; 
brown-weathering .. 

24 Dolo mi te, medium and finel y crysta lline, med ium brown; many 
weathered-out, globu lar stromatoporoid s; porous; cavernous 
beds weat her brown-grey . 

23 D olomite, silty, medium c rysta lline, med iu m brown, thin , res istant 
beds weather ye ll ow-brown .. 

22 Do lom ite, a r~illaceou s, medium crystalline, medium brown ; m 
resistant brown-grey weathering beds ... 

21 Dolom ite, med iu m crysta lline, brown-grey, we ll -bedded in l '-2' 
units ; weat hers brown-grey .. 

20 Dolomite, finely a nd medium crysta lline, medium brown ; numero us 
weathered-o ut, g lobu lar stromato poro ids, a few solitary cora ls; 
good porosity; in caverno us, brown-weathering beds .. 

19 D olomite, argillaceo us, finely crysta lline, da rk brown; in thin , re­
cessive, nodular beds; wea thers dark brown .. 

18 Dolomite, medium crysta lline, da rk brown to a lmost black ; many 
glo bula r stromatoporo ids, ma ny weathered out to constitu te 
good surface porosity; a few brachiopods near top of unit ... 

17 Dolomite, med ium crysta lline, medium brown, a conspicuous, re­
sistant, grey-weather in g uni t. .. 

F lume Member ( 168 feet) 

16 D olomite, argill aceo us a nd sligh tly si lty, fin ely crystall ine, dark 
brown ; numerous lenses a nd nodules of bl ack chert, some cora ls 
and globu lar stromatoporo ids; weathers dark brown .................... . 

15 D olomitE' , medium crys ta lline, medium brown ; numero us globular 
stromatoporo ids throughout; modera tely res ista nt ; weathers dark 
brown .. 

14 D o lomite, argillaceous, finel y a nd medium c rysta lline, dark brown; 
numerous glo bular stro matoporoids and a bundant bl ack chert ; 
many stromatoporoids silicified ; moderately res ista nt beds 
wea ther brown-grey .. 

Thickness 
(feet) 

7 

4 

23 

26 

3 

47 

8 

37 

41 

135 

25 

26 

20 

40 

41 

H eight 
above base 

(feet) 

551 

544 

540 

517 

491 

488 

441 

433 

396 

355 

220 

195 

169 

168 

148 

108 
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U nit Litho logy 

FI ume M ember (cont . ) 

13 D olomite, argillaceous, dark brown to almost black, fi ne and micro­
crys talline, a few thin, si lty beds; Amphipora and other stromato­
poroids in thin beds; some thin beds of intraformational con­
glomerate .. 

12 D olomi te, argill aceous, fine and microcrys talline, dark grey, with 
thin beds of A mphipora and sca ttered small globular stroma to­
poro ids; ye llow-wea thering chert ; res istant beds wea ther brown­
grey .... 

11 Dolomite, finely crys tal line, silty and argil laceous; form s nodular 
ye llow-brown beds ... 

10 Do lomite. very argillaceous, finel y and medium crys talline, dark 
brown-black ; contains black chert lenses, Amphipora and globular 
st roma toporoids; wea ther brown-grey .. 

9 D olomite, argillaceous, finely crys talline, dark brown ; numerous 
Amphipora and globular stromatoporoids; in res istant light 
brown weathering beds . 

8 Do lom ite, argi llaceous and silty, fi nely crys tal line, brown and dark 
brown ; silty element is co nfi ned to thin beds; wea thers brown­
grey .. 

7 D olomite, slightl y silty, med ium crystall ine, grey-brown ; wea thers 
light grey .. 

6 D o lomite, argillaceous. finely crys talline; numerous A mphipora; 
recessive; brown-wea ther ing. 

5 Do lomite, argillaceous, finely and medium crys talline, dark brown 
to almost bl ack; 311- <L" fragments of dark grey, argi llaceous lime­
stone; res istant ; wea thers brown-grey .. 

4 Do lomite, argillaceous, finel y crys talline, dark grey, partl y silty; 
fo rms a persistent light grey wea thering bed .. 

3 D olomite, argill aceous, and sli ghtly silty, finel y crystalline; si l t 
laminae show on wea thered surfaces; weathers brown-grey .. 

2 D olomite, silty and sandy, finely crystalline, medium grey; fo rms 
recessive yell ow-brown wea thering beds .. 

D olomite, argi llaceo us and slightl y silty, finel y crystalline, dark 
brown ; silt laminations show fi ne crossbedd ing on wea thered 
su r faces; wea thers brown-grey .. 

U PPER CAMBR IAN 

D olomite, sil ty, finel y crys talline, li ght brown ; in J '- 2', res istant , 

H eight 
Thickness above base 

(feet) ( feet) 

12 67 

7 55 

0 .5 48 

7.5 47 .5 

4 40 

19 36 

0 .5 17 

4 16.5 

5 12.5 

2 7.5 

2.5 5 .5 

3 

2 2 

yell ow-grey weather ing beds.. . 35 

Sectio n 3. Mount M ac Kenzie (52°5 l ' N , 11 7°15' W); meas ured along the west 
side of a no rtherl y extending spur of M o unt MacKenzie . Access is via a n improved 
gravel road south a nd east from Mounta in Pa rk across " The Di vide" to the vall ey 
o f the Ca rdina l River a nd thence so uth a bout 3 mil es o n foo t o r horseback a long a 
seismic line a nd trail to nea r the base of the sectio n. In thi s a rea the uppermost lime­
stones of the So uthesk Formation ex tend wes tward as a tongue and overlie a reef 
margin faci es of the M o unt Hawk Formatio n. On ly the uppermost beds of the 
Sa ssenach Forma ti o n Upper Sa nd y Member occur here a bove the di sr.onformi ty. 
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Unit Lithology 

PALLlSER FORMATION 

53 Limestone, argillaceous, medium to dark grey, finel y crys talline ; 
form s I '-3' resistant, light grey weathering beds .. 

SASSE ACH FORMATION (48 feet) 

Upper Sa ndy Member (48 feet) 

52 Silt stone, do lomitic and a rgillaceous, dark brown-grey, medium­
grained; average pa rti c le dia me ter about 50 microns; in l '-2' 
reces ive, yellow-wea thering beds .. 

5 1 Silts tone, dolomit ic, medium brown , coarse-grained: average 
partic le diameter 65 microns; quartz g rai ns poorly sorted , sub­
rounded ; 6"- 8" moderately resistant beds weather ye ll ow-grey .. 

50 Limestone, s ilty a nd a rgillaceous, dark grey, finel y crys talline; s ilty 
element o f we ll-so rted , su brounded quartz grains 70 micron s 
ave rage diameter; J'-2' c li ff- formin g beds wea ther light grey .. 

49 Silt sto ne, do lomit ic, med ium brown, coarse-grained ; qua rtz g rains 
excess ive ly pitted and co rroded ; weathered surfaces show fine 
cross bcdding: in 6"- 1' recess ive, ye llow-grey weat hering beds ... 

SOUTH ESK FORMATION ( 153 feel) 

Ronde Member (J 53 feet) 

48 Limes to ne, s ilty and slightly argillaceous, medium brown, fine ly 
c rys talline; s ilty clement of suba ngula r a nd subrounded quartz 
gra ins 65 microns average diameter ; 6"-8" resis tant beds weather 
pale ye llow-grey .. 

47 Limestone, si lt y and argillaceous, medium-grey, fin ely crystalline ; 
s ilty c lement of sub ro unded quartz grai ns 65 microns average 
diameter ; contains resis ta nt . orange-weatheri ng, s ilty lenses and 
s tringe rs; colonial co ral remains, Ampliipora, and globular 
stromatopo ro ids are abu ndant ; 2'- 4 ' c liff-forming beds wea ther 
light grey. 

46 Siltstone, dolomitic, and slightly arg illaceous medium brown, 
coarse-gra ined; ave rage partic le size 65 microns; 6"- 8" recess ive 
beds weat he r brown-grey. 

45 Limestone, slightly argillaccous, medium grey, finel y crysta lline ; 
con tains fra gments of Ampliipora and ot her s tromat o poroids: in 
resistant, light grey weathering beds .. 

44 Siltstone, argillaceous, medium grey, medium-grained; 1n thin , 
platy beds I "-2" thick ; weathers brown-grey .. 

43 Limestone, s lightly s ilty and slightly arg illaceous, medium grey, 
finely crysta lline; s ilty element consists of corroded quartz gra ins 
60 microns average diameter ; conta ins abundant skele tal remains; 
I '-3' c liff-forming beds weat her light g rey .. 

42 Siltsto ne, do lomi tic, medium brown , coa rse-grai ned; contains 
silicified fragm ents of g lobular stromatoporoids a nd o ther un­
identified silicified skeletal r<:: mains ; in 4"-8" recess ive, ora nge­
weather ing beds .. 

41 Covered interva l ; appears to consist of silt stone as in unit 12 where 
exposed high o n the c liff-face .. 

Height 
Thickness above base 

(fee t) (feet) 

35 J ,475 

5 1, 440 

17 I , 435 

7 1, 418 

19 J , 4 11 

3 J , 392 

44 J , 389 

6 I , 345 

7 1, 339 

6 I, 332 

19 I , 326 

37 I , 307 

5 1 , 270 
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Unit Litho logy 

Soun1ESK FORM ATION 

R o nde M ember (cont.) 

40 Silts to ne, dolomitic, light to medium brown, coa rse-gra ined ; 
average particle dia meter 65 n' icrons; wea thered surfaces sh0w 
fine crossbedd ing; in 4"- 6" recess ive, orange-weather in g beds . 

MO UNT HAWK FORMATION (754 feet) 

39 Limestone, arg illaceous, dark grey, fine a nd microcrys tal line with a 
little irregular resistant do lo mit ic mot tling. Medium grey wea ther­
ing beds 1'-3' thick arc modera te ly resista nt . A lgal structures, 
scattered sma ll colonial a nd so lita ry cora ls, a few Al/lphipora a nd 
brachi o pod fragments occ ur th roughout. Th a11111ophyl/11111 c f. T. 
tmctense and Gypir/11/a sp .. 

38 Limestone, s ilty and a rgi ll aceous, fi ne ly crys talline, brown-grey; 
form s di s tinct, res ista nt, brown-weat he ring beds I '- 3' thick .. 

37 Limestone, arg illaceous, silty in part , fi ne and microcrystalline, 
dark grey. Beds fro m 6" to I ' thi ck ; wea thers dark grey, moder­
ate ly recess ive .. 

36 Limestone, argillaceo us and silty, fi ne a nd microcrys ta lline, dark 
grey; in beds fro m 6" to 2' th ick. Beds wea ther ye llow-grey, 
moderately resistant .. 

35 Limesto ne, s ilty and argillaceous, fine a nd microcrysta lli ne, dark 
grey ; in d isc rete mass ive beds 2'- 3' thick that are c li ff-forming 
a nd wea ther o ra nge-grey. R es ista nt , ora nge-wea thering, s ilty 
patches prod uce a pro no unced mo ttl ed effec t .. 

34 Limestone, arg ill aceo us, fine a nd microc rys ta lline, dark grey; in 
medium grey, resis ta nt beds l '- 2' thick .. 

33 Limes to ne, s ilty a nd arg il laceo us, fi ne ly crys tal line, dark grey ; 
in brown-grey resistant bed s a bo ut 2' thick .. 

32 Limestone, a rgillaceous with occas io nal beds of silty li mestone as in 
the previous un it , fi ne and microcrys ta lline, dark grey ; in in­
distinct , highly fractu red beds I '-2' thick. The poorly bedded 
s trata unite to form mass ive, resis ta nt , light grey weather ing units 
about 5' thick .. 

31 Limestone, argi llaceous an d silt y, fi nely crys ta lline, dark grey; in 
indis tinc tl y bedded, recess ive, brow n-wea thering units ............... .. 

30 Limestone, a rgillaceous, s lightly s ilty in pa rt, fine a nd microcrysta l­
Jine; in in di stinct hi ghl y fra ctured, mode ra te ly resistant, brown­
grey wea thering beds .. 

29 Limestone, a rgillaceous, wit h traces o f slightly silty limesto ne; 111 

di stinct light g rey weather ing, c liff-form ing beds 1'- 2' thick 
28 Limestone, arg il laceous, fine a nd microcrysta lline, da rk grey; m 

brittle, highly fract ured, indistinct beds. Beds a re c li ff-fo rming 
and weather light grey .... 

27 Limestone, argillaceous a nd silty, fine a nd microcrystallinc, dark 
grey; in ind ist inct beds which form res istant yellow-weathering 
units 2'-3' thick. N umerous brachiopods in sma ll a rgi ll accous 
lenses.. .. ...... ........ .. 

26 Limes tone, sha ly, microcrysta lline, dark grey; in thin n od ular and 
irregular beds l "-2" thick. Stra ta wea ther dark grey, m oderate ly 
recess ive .. 

62 

Height 
Thickness above base 

(feet) (feet) 

26 1 ,265 

36 1 , 239 

15 .l , 203 

6 1' 188 

15 I , 182 

14 I , 167 

14 I , 153 

2 I , 139 

43 1, 137 

10 1 , 094 

37 1, 084 

44 1,047 

18 J , 003 

JO 985 

7 975 



Thick ness 
Uni t L ithology (feet) 

25 Covered in terva l. . 6 1 
24 Limes to ne, arg il laceo us, pa rtl y s ilty, fin ely crys ta lline ; in irregular, 

ind istinc t, moderately resis ta nt beds 6"- 18" th ick.... 29 
23 Li mesto ne, a rgillaceo us, fi ne a nd microcrys talline, dark grey; in 

nodular, moderate ly res istant, ye ll ow-grey wea thering beds 2"-
6" thick. Smal l brachi opods a nd o ther comminuted foss il rema ins 
a re numerous . 22 

22 Limes to ne, a rg illaceous, fine a nd microcrystal li ne ; in nod ul ar, 
grey-weat her ing, modera tely resis tant beds I "-2" thick. A few 
sca tt e red brachi opod s.. 12 

2 1 Limesto ne, a rgi llaceo us, fin e a nd microcrysta ll ine, dark g rey; in 
nod ula r, moderate ly res istan t, g rey-wea thering beds I " - 3" 
thic k ; conta in s a few sca tte red brac hio pods a nd so me cr in o id 
fra gments.. 25 

20 Covered in te rval.. 100 
19 Limesto ne, a rg illaceous, fin e and microcrys tal line, dark grey; in 

irregular indi stinc t, ye llow-grey weather ing beds l '-3' thi ck. 
Beds are brittle a nd conta in numerous, fi ne. ca lc ite-fil led frac tures, 
a few brachi o pod fragments.. 3 

18 Covered interva l. . 23 
17 Lilllestone, arg ill aceous, microcrysta lline, dark grey; in nodula r, 

grey-wea ther ing, llloderately res ista nt beds a bout 2' thi ck .. . 5 
16 Covered interva l. . 72 
15 Covered interva l limited at the top by a 6" ex posure o f li lllesto ne, 

arg illaceous, fine ly crystal line, da rk g rey, conta inin g nuJllerous 
Silla II brachiopod s .. 87 

14 Limes tone, arg illaceo us, fin e ly crys talline ; da rk grey, in thin , nod ul ar 
beds; conta ins a few foss il frag lllent s.. 16 

13 Covered interval. ... 28 

CAIRN FORMATION (485 feet) 

Upper Melllber (4 13 feet) 

12 Covered interval. . 
11 Do lo llli te, partl y argi llaceo us, fin e and llled iulll c rysta lli ne, da rk 

brown ; in rubbly, caverno us-wea the ring, indistinc t, resistant , 
brown-grey wea ther ing beds. A111p/11jJora and o ther s tromato­
po ro ids a re nulllero us throu gho ut .. 

JO Do lo mite, Jlledium crysta lline, li ght g rey; in di s tinc t, li gh t g rey 
weat her ing, res is ta nt beds frolll I '- 3' th ick .. 

9 D o lolllite, arg ill aceous, med ium crys tal li ne, da rk brown ; in in­
d istinc t, brown, moderate ly res ista nt beds. A111phipora and s tro ma­
toporo ids a re numero us thro ugho ut ; ma ny fin e do lom ite-fi ll ed 
frac tures ... 

8 D o lo mite, s li gh tly arg ill aceo us, medium c rysta lline, dark brown ; 
in di s tinc t dark brown weat he ring, modera te ly resistant beds 2"-
1' thick .. 

7 Covered in terval. . 
6 D o lo mite, s ligh t ly a rg illaceous, medi um crysta lline , brown ; in 

d istinct, light brown weathering beds l '- 2' thi ck . 

35 

16 1 

8 

3 1 

24 
19 

7 

H eight 
above base 

(feet) 

968 

907 

878 

856 

844 
8 19 

7 19 
7 16 

693 
688 

6 16 

529 
513 

484 

449 

288 

280 

249 
225 

206 

63 



Unit Lithology 

CAIRN FORMATION 

Upper M ember ( cont.) 

5 Dolom ite, argillaceo us, fine ly and medium crystalline, dark brown, 
in indistinct, rubbly and cavernous, brown-weathering units 4'- 5' 
thick. umerous globular stromatoporoids 2" -4" in diameter 
occur throughout.. 

4 Partly covered interva l ; scattered small outcrops throughout; dolo­
mite, argil laceous, fine ly crystalline, dark brown ; scattered 
Amphipora and o ther stromatoporoids occur ; unit is recess ive .. 

Flume M ember (72 feet) 

3 D olomite, argillaceou s, partl y silty, finely crystal line ; partly me­
dium crystal l ine, dark brown ; in ind istinct, rubbly, brown­
weat hering, moderately resistant beds 2'-4' thick. Black chert in 
nodular, pinching and swelling beds as well as scat tered Amphipora 
and stromatoporoids . 

2 Dolomite, slightly silty, finel y crystall ine, dark brown ; in distinct, 
ye llow-brown weather ing, resistant beds 4"- 1' thick. Lenses and 
nodules of black chert occur over a short interva l about 6' above 
base of unit. Resistant, silly laminations are conspicuous weather­
ing features .. 

Partly covered interva l. Sca ttered outcrops consist of dolomite, 
argil laceous and sli ghtly silty, finely crysta lline, dark brown to 
almost black; sca ttered Ampliipora occur in thin, more argil­
laceous beds. Black chert lenses and nodu les about I O' below the 
top of the unit. . 

UPPER CAMBR IAN 

Dolomite, silty and sandy, finely and medium crysta lline, light 
brown; in distinct, li ght yellow-grey weathering, cliff-form ing 
beds l'- 2' thick. Fine crossbedding manifested by resistant sil t 

Height 
Thickness above base 

(feet) (feet) 

78 199 

50 J2l 

35 71 

15 36 

21 21 

laminations on the weathered surfaces.. 77 

Section 4. Mount Toma (52°49' N , 117°13' W); measu red a long the west side of 
a cirque at the headwaters of a mall stream flowing so uthwest from Mount Toma 
into the Medicine Tent River. The section is located within the carbonate complex, 
but near its western margin where only the Peechee, Grotto , a nd Ronde Members 
of the Southesk Formation are present. 

Un it Lithology 

PALLISER FORMATION 

22 Limestone, argillaceous and dolomitic, dark grey, finel y crystal­
line, with pronounced brown dolomite mottling ; I '- 3' thick cliff­
forming beds weather light grey .. 
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Height 
Thickness above base 

(feet) (feet) 
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Unit Litho logy 

SASSENAC H FORMATI ON (35 feet) 

Upper Sandy Me111ber (35 fee t) 

21 Pa rtl y covered interval , with scattered outcrops of siltstone, do lo -
111itic, light brown, coarse gra ined; in recess ive ye llow-grey 
weathering beds .. 

SOUTHESK FORMATION (620 feet) 

Ronde Me111ber (265 feet) 

20 Li111estone, dolomitic, li ght brown, microcrysta lline; stromato­
po ro id a nd bryozoan fragments in lower part of unit ; 2" -4" 
recessive beds weather ye llow-grey .. 

19 Limes to ne, slightly argi ll aceous, 111ediu111 brown , microcrystal line 
with areas of fine- and mediu111-grained calcarenite ; 111 I '- 3' 
res istant, light grey weathering beds .. 

18 Limestone, medium brown, a fin e- to 111edium-grained ca lcarenite 
w ith nu111erous calc ispheres, a few brachiopod remains; l '- 2' 
res ist a nt beds weather light grey .. 

17 Limesto ne, medium brown, a fine- to medium-grained calca renite 
with a few fragments of branching A111phipora ; resistant beds 
weather light grey . 

16 Dolom ite, light brown , medium crysta lline, in pa rt slightly silty; 
in 6"- 1' beds, weathers li ght grey. 

I 5 Do lomite, medium brown, medium crystalline, with numerous 
A111phipora a nd globular stroma topo ro id s; good intercrys talline 
porosity in part; weathers medi um brown .. 

I 4 Do lo mite, silty and slightl y argi ll aceous, med iu111 to dark brown , 
medium crys talline, silty la111inations show o n wea thered surfaces; 
6"-1' recessive beds weather pale grey .. 

J 3 S ilts tone, dolomitic and s light ly argillaceous, medium brown , 
mediu111-grained ; in thin , recess ive 2" -4" beds; weathers pale 
grey .. 

Grotto Me111ber ( 170 feel) 

12 Do lo mite, a rgillaceous, dark brown , fine ly and medium crysta lline, 
with numero us branch ing Amphipora and other unidentifiab le fos­
s il rema ins; weathers brown-grey .. 

JI Do lomite, argi llaceous, dark grey to al most black, finely crysta lline; 
Amphipora abundant in upper part of unit ; th in , J " - 2" recess ive 
beds weather 111ed ium brown .. 

JO Do lo 111ite, argillaceous, medium brown-grey, fine ly crysta lline wit h 
sma ll brachiopod rema ins showing o n weathered surfaces, a little 
porosity in small calcite-li ned vugs; in 2"-6" moderately resistant , 
yellow-brown weather ing beds .. 

9 Dol o mite, argillaceous, dark brown , mect iu 111 c rystalline, weathers 
brown-grey .. 

8 Dolomite, arg illaceous, dark brown, finely and mediu111 crys ta lline ; 
conta ins a few branching Amphipora in upper part of un it ; beds 
ex tensively fractured; wea the rs brown-grey .. 

H eight 
Thickness a bove base 

(feet) (feet) 

35 955 

23 920 

13 897 

130 884 

20 754 

15 734 

8 7 19 

17 71 I 

39 694 

5 655 

80 650 

8 570 

20 562 

57 542 

65 



Unit Lithology 

Peechee Member (I 85 feet) 

7 Dolomite, light grey, coarsely crysta ll ine, with good intercryslal line 
porosity. some in small vugs; in di stinct l '-3' resistant, light grey 
weathering beds .. 

6 Do lomite, light and medium brown , coarsely crystalline with good 
intercry ta I line porosity; beds uniformly 3' thick ; weathers light 
grey .. 

5 Dolomite, light and medium brown , coarsely crystalline with good 
intercrystalline and vuggy porosity; di s tinct, 3' beds weather light 
grey .. 

4 Limestone, dolomitic, med ium brown, fine ly crysta lline, pa rtl y a 
medium-grained ca lca renite; conta ins a few solitary coral s a nd 
branching Ampliipora a nd numerous fragments o f globular s tro­
matoporoids; weat hers medium grey .. 

3 Dolomite, medium brown-grey, coarsely crystalline; 1n resis tant , 
c liff-form ing beds; weathers light grey .. 

2 Dolomite, light grey, coa rse ly crystal line with good intercrystalline 
a nd vuggy porosity, a few sca ttered A111pliipora remains; di stinct , 
3' beds weather light grey ... 

C A IRN FORMATION 

Upper Member 

Dolomite, arg illaceous, dark brown to a lmost black ; contai ns 
numerous Amphipora and g lobular stromatoporoids, good poros-

Heigh t 
Thickness above ba se 

(feet) (feet) 

30 485 

30 455 

25 425 

20 400 

33 380 

47 347 

ity in small vugs; weathers brown-grey.. 300 300 

Section 5. Ruby Creek (52°47' , 117°09' W); meas ured a long the so utheast side 
of a small stream that fl ows from a cirque between Mount McBeath and Mount 
Lagrace northeast into Ruby Creek. Several feet of Upper Cambrian st rata and the 
overlying Cairn and Southesk Formations are continuously exposed. In this interior 
region of ca rbo nate deposition , away from the margins of the carbonate complex, 
the Arcs Member of the Southesk Formation attains nearl y maximum thickness, 
whereas the underlying Grotto M ember is much thinne r in these a reas. 

Unit Lithology 

P A LLISER FORM AT ION 

90 Limestone, arg illaceous and s lightly silty, dark grey, fi nely crystal­
line ; insoluble residue predo minantly of auth igcnic fe ldspar 
grains 25 microns average diameter ; in 3'-4' cliff-forming, light 
grey weather ing bed s .. 
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H eight 
Thickness above base 

(feet) (feet) 

67 1 ,4 73 



U nit L it hology 

SASSENAC l-I FORMATION ( 18 feet) 

Upper Sandy Member ( 18 feet) 

89 Sandsto ne, dolo mitic, fine-gra ined; consis ts of subrounded quartz 
gra ins 80 mic ro ns average diame ter ; in flaggy, recess ive, o ra nge­
ye ll ow weather ing beds .... 

88 Limes to ne, sandy and arg il laceo us, medium grey, fi nely c rys ta lli ne ; 
sa ndy e lement of 80-micro n subrou nded qua rtz gra ins with over­
growths; occurs as 6"-8" res istant , li ght g rey wea thering beds . 

87 Sa ndsto ne, dolom it ic and calca reous. fi ne-gra ined , medium brown, 
of moderate ly we ll sorted and pitted qua rt z gra ins 65 m icrons 
average diameter ; in 6"-8" modera te ly res is ta nt, orange-brown 
wea thering beds .. 

86 D o lomite, silty a nd sandy, medium brown ; sa ndy e lement o f pitted 
and corroded quartz gra ins 65 m icro ns average diame ter ; pro­
no unced silty laminations sho w o n wea thered surfaces: res istant , 
6" - 1' beds wea ther brown-grey.. . ................................ . 

SO UT HES K FORMATION (682 feet) 

Ro nde Member ( I 12 feet) 

85 Limesto ne, med ium brow n, microcrystalline, with numero us, ir­
regula r ly sha ped eyes of c lear sparry calcite ; insolub le residue 
predominantl y of a uthigenic fe ldspar ; I '- 3' resista nt beds wea ther 
light grey .. 

84 Limestone, argillaceous, s ilty a nd sa nd y, fine ly crys ta lline, da rk 
grey; inso luble e le ment occurs as moderately well-so rted qua rt z 
grai ns 75 microns average d ia meter, some as m uch a s 180 microns; 
l '- 2' med ium grey weather ing beds .. 

83 Limes to ne, a rgillaceous a nd sa ndy, fin ely crys talline, da rk g rey; 
sa nd as 65-micron, subrounded a nd pitted qu artz g ra ins; in thin , 
platy, I " - 3" modera te ly recess ive, grey-weathering beds .. 

82 Sandsto ne, fine gra ined, ca lca reo us, medium brow n ; sand of cor­
roded a nd pitted qua rt z g ra in s 70 microns average dia meter ; fin e 
crossbedding shows as sa ndy la minatio ns o n wea thered sur faces; 
fo rms a persistent , o ra nge-b rown weather ing bed .... 

8 1 Li mesto ne, with a trace o f fin e silt, med iu m brown; a calc irudi te o f 
ta bula r a nd irregula rl y shaped , frequentl y sub-ho rizontally 
a ligned fragme nts of microcrysta lli ne ca lc ite as m uch as 4 mm 
max imum dimensio n in a c lear sparry ca lc ite cement ; pel le to id 
pockets in inte rspaces between the larger e lements ; inso lu ble 
res idues : 60 per cent s light ly corroded, a uth igen ic quartz gra ins 
as much as 50 microns in diameter ; 40 per cent 40-micron dia m­
eter subro unded a nd corroded quartz g rai ns; fo rms 6"- 1' resist­
a nt, li ght grey wea thering beds .. 

80 Limestone, trace of fine silt , medium brown, fi ne ly crysta lline; 
con ta ins irregular ly ha ped eyes and blebs o f clear spa rry ca lc ite ; 
silty elemen t consists of ex te nsively corroded authigen ic qua rtz 
grains; in d ist inc t 2'-3' pa le grey weathering, res ista nt beds .. 

79 Limesto ne, light brown, fi nely crysta lline with slight, insoluble 
residue of co rroded auth igeni c quartz c rysta ls, we ll bedded in 
2'- 3' unit s, resista nt, light grey wea thering beds ...................... . 

H eight 
Thickness above base 

(feet ) (fee t) 

6 1, 406 

5 1, 400 

5 I , 395 

2 J , 390 

17 J , 388 

12 J '37 J 

2 J ,3 59 

4 J ' 357 

15 1,353 

21 J, 338 

8 1 ,3 17 

67 



Unit Lithology 

SOUTHESK FORMATION 

R o nde Member (cont . ) 

78 Limestone, arg illaceou s a nd silty, dark grey, finely crystalline ; silty 
e le111ent of poorly sorted, subrounded quartz grai ns 40 111icrons 
a verage d ia111eter ; in 6"- 8" grey-weatherin g beds .. 

77 Partly covered interval , with scattered o utcrops of do lomite, s il ty, 
dark grey, fine ly crys tal li ne; s il t occurs a s poorly so rted, sub­
rou nded quartz grai ns 40 111 ic ro ns a verage dia111eter; s ilty la111 ina­
tions show on weathered surfaces ; in recess ive orange-ye ll ow 
weat hering beds .. ....................................... .... ... . 

Arcs Me111ber ( 188 feet) 

76 Li111estone, trace on ly of inso luble residue, largely auth igenic feld­
spar, rnediu111 brown, 111icrocrystal line ; in resistant grey-weather­
ing beds .. 

75 Li111estone, light brown, rnicrocrys ta lline, nu111erous irregularly 
shaped eyes a nd blebs of sparry ca lcite, part ly leached to constitute 
good vuggy porosi ty ; porosity red uced by prec ipitat ion of second­
ary dolo111ite in open vugs; in resistant, light grey weather ing beds 

74 Limestone, ligh t brown, microcrystalline, partly dense a nd partly 
s lightly porous with irregu la rl y shaped, sparry calc ite eyes leached 
and a lmost completely fi lled with seco ndary dolomite; in mas­
sive 6'- 8' resis tant, li ght g rey weathering bed s .. 

Grotto Member (90 feet) 

73 Li111estone, s lightly argi llaceous, dark grey, 111ic rocrystalline, a 
recessive, ex tensively fractured zo ne .. 

72 Li111estone, s lightly arg illaceous with trace of fine s il t, brown-grey, 
rnicrocrystalline ; nu111erous Amphipora, 111ass ive J '- 3' beds 
weather light grey .. 

71 Limestone, s lightly argi llaceo us with trace of fine JO- to 15-m icro n 
silt, dark brown , 111icrocrys talline ; a few Amphipora, nu111erous 
calc ispheres and scattered, irregu la rl y shaped blebs of sparry 
calc ite ; form s 4'- 5' li gh t grey wea thering beds .. 

70 Dolo111ite, dark grey to a l111 o st black, finel y crystalline with nu111er­
o us Amphipora; constitutes a s in gle latera lly persistent bed .. 

69 Li111estone, trace of corroded, a uthi gen ic quartz as inso lu ble residue, 
brown-grey, microcrys ta ll ine ; numerous Amphipora with pe­
ripheral vesicles frequentl y occupied by sparry do lomite, a lso 
abundant unidentifi ed fossil remains, some poss ible ostracods; 
limestone has c lotted appea rance, we ll -bedded ; weathers li ght 
grey .. 

68 Dolomite, light brown , 111ediu111 crystal li ne; contains stromato­
poroids, a caverno us-weathering unit .. 

67 Do lomite, da rk brown-grey, 111edium crystalline ; a few, light g rey 
weather in g stromatoporoids and scattered Amphipora; for111 s 
ind istinct, li gh t grey weather in g beds .. 

66 Dolomite, brown, medium crystalline with li ght grey weathe ring 
stromatoporoids; form s resis ta nt brown-grey weather ing beds .. 

68 

Height 
Th ickness above base 

(feet) (feet) 

25 1 , 309 

8 1 , 284 

146 l ,276 

25 1 , 130 

17 l , 105 

2 1 , 088 

7 l ,086 

16 J , 079 

J , 063 

7 1 , 062 

3 J , 055 

5 J , 052 

15 J , 047 



Un it Litho logy 

65 Limestone, dark grey; a fine ca lca renite with frequentl y merged 
and rounded grain s 150 111icrons average diameter, and broken 
and rounded tabular microcrystalline alga l la111inae in a spa rry 
ca lcite cement ; some preferred do lo111iliza ti on o f the sparry ca lcite 
ce111ent contai ns nu111erous A111pltipora fragments, a few calc i­
spheres and ostracods; 2'-4' resis tant beds wea ther ligh t grey 

Peechee M ember (292 feet) 

64 Li111eslone, ligh t brown, predo111inanlly a fine ca lcaren ite; rounded 
gra ins 150 microns average dia 111eter w ith denser la111in ated areas; 
frequently has a stirred-up appea rance, contains irregularly 
shaped eyes of sparry ca lcite; a little preferred dolo111itiza tion of 
the sparry ca lci te areas; ex tensively fractu red beds wea ther light 
grey .. 

63 D olomite, light brown, coa rsely crys talline, sucros ic textur e, partly 
friable wi th good intergranu lar porosity ; in recessive, ye llow-grey 
weat her ing beds .. 

62 Limestone, light brown, an intrafonna tional conglo111erate or very 
coa rse ca lcirudite; of poo rl y size and shape sorted, large, co111-
posite frag111ents and s111a ller microcrystall ine grains in a clear 
sparry ca lcite cement ; cement partly altered by dolomitization ; the 
large co111posite frag111ents consist partly of alternations of dense 
alga l la111inae and fi ne ca lca renite; fo rms a 111assive, li ght grey 
weathering bed .. 

6 1 D olo111ite, light brown, coa rse ly crystall ine, partly friable wi th good 
vuggy and intercrystal line porosity; wea thers light grey .. 

60 D olo111ite, pale brown, coa rsely crystall ine, friable, excellent vuggy 
and intercrystalline porosity ; a recessive, light grey weatherin g bed 

59 Li111estone, dolo111 itic wi th local, completely dolomitized patches, 
111ediu111 brown, medium crysta lline; dolomite rhombs show on 
weathered surfaces; in 5' ligh t grey weat hering beds ........ . ......... .. . 

58 Dolomite, argillaceous, dark brown and 111edium brown, fi nely and 
medium crystal line, w ith fair porosity m numerous small ~" 
dia111eler vugs, numerous A111p!tipora; in recessive, nodular, exten-
sively fractured, dark grey wea thering beds ........................... ....... . 

57 D olomite, li ght to med ium grey, medium and coa rsely crys talline, 
with fa ir to good porosity in small .!" diameter, partl y ca lcite­
fil led vugs; a few Ampltipora 111ass ive, resistant beds weather light 
grey ·········· ··· ······· ··· ····· ············· · 

56 D olomite, argill aceous, dark ii rcy l o almost black, finel y crys talline, 
extensive ly fractured and recemented by white do lomite ; poorl y 
preserved so litary co rals, brachiopods and Ampltipora recognized 
in sca ttered thin beds; recessive beds wea ther dark grey .... 

55 D olomite, sli ghtly argillaceous, brown-grey, medium crysta ll ine; 
pronounced argillaceous lamina ti ons on wea thered surfaces sug­
gest fine crossbedd ing; in massive brown-grey wea thering beds .... 

54 D olomite, medium grey, mediu111 and coa rse ly crystall ine wi th good 
intercrystalline and vuggy porosity; mass ive, res istant 2'-5' beds 
weat her light grey ... . 

53 Li111estone, slightly argill aceous, extensively dolomiti zed, dark grey 
lo almost black , microcrystal li ne; con tains scattered , thin beds of 
Amp!tipora; in recess ive, ye llow-grey wea thering beds ...... .... ..... ..... . 

Height 
Thickness above base 

( feet) (feel) 

34 1,032 

40 998 

2 958 

2 956 

JI 954 

943 

70 942 

11 872 

42 86 1 

7 819 

13 812 

8 799 

3 791 

69 



Unit Lithology 

SOUTl-IFSK FORMATION (colll . ) 

Peechee Member (cont.) 

52 Dolo111 ite, 111ediu111 grey, med iu111 crystal line; in cavernous, in­
dist inct , ligh t grey weatheri ng bed s .. 

51 Unit partly ta lus covered , with sca ttered outcrops of dolo 111i te, 
slightly argi llaceous, dark grey to al111ost black, coarsely crys ta l­
l ine; conta ins a few th in beds with Amphiporu; in thin 2"-4" 
recess ive, grey-weatheri ng beds .. 

SC Limestone, 111ediu111 grey, a fi ne calca renite with scattered tabular, 
111 icrocrys tall ine frag111ents as long as -i", average grain dia111eters 
150 111icrons; co nta ins uniden ti fiable foss il re111a ins, calc ispheres 
and ostracods; 111ass ive 2'- 3' resista nt beds weat her l igh t grey. 

49 Dolo111 itc, l ight grey, coa rsely crys tall ine, good poros ity in vuggy 
zones with preferred horizontal lineation of the vugs; thin, 
loca lly una ltered patches of med ium brown-grey li111estone occur 
sporad ically; 4' uni ts with low a111pl i tude, stylolitic bedding sur­
faces wea ther light grey ... 

48 Li mestone, sli ghtly do lom itic, 111ediu111 brown, 111 icrocrysta lline, 
wit h scattered spa rry calc ite eyes and s111a ll iso lated fi nely ca l­
carenit ic areas; nu111erous calc ispheres and abundant un identi­
fiab le fossil re111ai ns; resistan t, 2'-3' beds weather ligh t grey .. 

47 Dolom ite, l ight brown, coarsely crysta ll ine with fai r to good inter­
crystal line porosity ; in l ight grey weat hering beds .. 

46 L i111estone, l ight brown , 111icrocrysta lline with i rregularly shaped 
eyes of sparry ca lci te ; in l '-3' res istant, l igh t grey wea thering beds 

45 D o lo111ite, l ight brown, coa rsely crysta lline, texture pa r t ly sucrosic, 
fa ir porosity in fi ne, p in-po int size vugs; forms l ight grey weat her­
ing beds .. 

44 L imestone, l ight brown, 111 icrocrysta l line, w i th eyes of sparry ca lcite; 
conta ins abundant calc ispheres and un ident ifiab le foss il re111ai ns; 
l '-3' res ista nt beds wea ther l ight grey .. 

43 Dolomite, li ght grey, coarsely crystall ine, fair to good intercrysta l­
line porosity; l '- 5' recess ive beds weather ye llow-grey .. 

42 L i111estone, dolo111i tic, l ight brown, microcrystal li ne, fi nely la111i nated, 
w ith eyes of sparry ca lcite; do lom it ization ha> effected the vesicu lar 
opening of numerous Amphipora; a few ostracods and abundant 
ca lcisphcres; weathers light grey .. 

CA I RN FORMATION (706 feet) 

Upper M ember (570 feet) 

41 Dolo111 ite, argillaceous, dark brown to almost black; abundant 
Amphipora throughout; recessive beds wea ther dark brown-grey .. 

40 Dolom ite, sl ightly argillaceous, dark brown, med iu111 crys tal line, a 
li tt le porosity in small t" d iameter vugs; weathers l ight grey ... 

39 Dolomite, argil laceous, dark brown to al111ost black, mediu111 
crysta l li ne, occurs as a persistent light grey weatheri ng bed .. 

38 Do lo111ite, l ight grey, medium crysta lline, a litt le porosity in s111all 
t" dia111eter vugs; for111s 111assive light grey weat hering beds .. 

70 

Height 
Thickness above base 

(feet) (feet) 

5 788 

26 783 

12 757 

J 5 745 

7 730 

7 723 

2 716 

2 7 14 

2 7 12 

3 7 10 

707 

10 706 

14 696 

3 682 

4 679 



Un it Lithology 

37 Do lo mite, a r.!! illaceous, dark brown, fine ly a nd medium crystal line, 
sea t tcred beds of numerous A111p/11jJora a nd a few stromatoporoid s; 
in moderate ly resistant, grey-weatherin g beds .. 

36 Do lom ite, medium grey, fin ely and medium c rystalline with numer­
ous, fine, ca lcite-filled frac tures; a few thin beds o f A111phipora 
a nd some globula r st romatoporoids; in moderately res istant, 
grey-weather ing beds .. 

35 Do lo mite, medium grey, medium crystalline, with fa ir porosi ty in 
±" diameter vugs; a res istant light grey weat hering bed ... 

34 Do lomite, slight ly silty, medium grey, fine ly crystalline , shows fi ne, 
ho ri zontal laminat io ns o n fresh a nd weat hered surfaces; in 2"-
4" recessive, brown-weathering beds .. 

33 Do lo mite, medium grey, medium crys talline, good intercrys tal li ne 
porosity and in small t" diamete r vugs; many vugs partl y filled 
with white sparry calcite ; a few thin A 111phipora beds; form s a 
res istant , light grey weatherin g unit .. 

32 Do lom ite, a rgillaceous, da rk grey, fi nely crys talline , n umerous 
Amphipora, a few so litary corals, some gastropods and brachi o­
pods; fo rms recess ive, grey-weat hering beds .. 

31 Dol om ite, light grey, med ium a nd coarse ly crys ta lline, numerous 
g lo bular stromato poroids a nd scattered A111phipora in thin beds; 
cavernous. grey-weatherin g .. 

30 Dolomite, s lightly argillaceous, light to medium grey, medium 
c rys talline ; conta ins numerous A mphipora; forms a single, li ght 
grey wea thering bed .. 

29 Dolomite, slightly arg ill aceous, dark grey, fin e ly crystalline; nurncr­
o us fossil ghosts preserved , gas tropods, brachiopods, srnall 
so li tary co ral s, Amphipora , a nd other strornatoporoid s; forrns 
rnoderately resistant, brown-grey wea thering beds .. 

28 Do lo mite, s lightly argil laceous, trace of fine silt , gra in s 15 rnicro ns 
ave rage diarneter, light to rnediu rn grey fi nely crystalline; res ist­
a nt bed s weather light grey ... 

27 D o lomite, slightly a rgillaceous, dark brown to almost black, thin 
zones of nurnero us Ampliipora and a few grey-weather ing strorna ­
toporo ids; forms nodu lar, indis ti nct , da rk grey weather ing beds .. 

26 Dolomite, arg illaceo us, trace o f fine silt grains 15 microns ave rage 
dia meter, dark grey-brown, fine ly crystalline ; nurnero us so lit ary 
coral s and a few thin bed s of A mpliipora ; forrn s a lternating. we ll ­
bedded a nd nodular units a bo ut 5' thick; grey-weather in g .. 

25 Dolo rnite, a rgillaceous, dark grey to a lrnost black, fine ly a nd 
medium crystalline; a few thin A mphipora beds; di stinct, 3"- 6" 
beds wea ther mediurn grey . 

24 Do lom ite, brown-grey, finel y crystall ine, riart ly friable; forms in­
distinct rnoderately recess ive, grey-weathering beds .. 

23 Do lornite, slightly argillaceo us, dark brown-grey, finely crys ta lline; 
numerous Amphipora th roughout a nd ma ny srnall ±" diameter, 
calc ite-fi lled vugs, moderately well bedded ; grey-weat her in g .. 

22 Dolo mite, s light ly a rgill aceo us, brown-grey, finel y c rystall ine, 
occa io na l 1-" d iameter calc ite fi lled vugs; fo rrns recessive 2"-4" 
brown-grey weathering bed~ .. .. ..................... . 

21 Do lo mite, a rgillaceous, dark brown-grey, med ium and fin ely crys tal ­
line; numero us A 111phipora througho ut ; in 2"--4" grey-weat herin g 
beds .. 

Height 
Thic kness above base 

(feet) (feet) 

41 675 

23 634 

3 61 1 

9 608 

4 599 

3 595 

61 592 

2 531 

88 529 

3 441 

35 438 

45 403 

42 358 

23 316 

25 293 

24 2E8 

4 244 

71 



U ni t Litho logy 

CA IRN F ORMATION (con/ .) 

U pper Member (cont. ) 

20 D o lomite, a rgillaceous, da rk brown-grey, fine ly crys ta lline; 111 

ind ist inct, nodu la r brown-wea thering beds .... 
19 D o lo mite, very a rgillaceous wi th trace o f fine silt, gra ins 15 microns 

average diameter , dark grey, fi ne ly crysta lline; silty lam ina tio ns 
frequently visible o n wea thered surfaces; in 411- 811 brow n-grey 
wea thering beds. 

JS Do lo mite, a rgillaeeous, dark brown, medium c rysta lline; numerous 
s il icified stromatopo roids a nd a few thin beds of A mphipora; in 
211- 611 res ista nt, grey-wea thering beds .. 

17 Covered interva l ... ..... . ....................... . ........... . . 

Flume Member ( 136 feet) 

16 D o lo mite, s lightly a rgillaceous, medium brown, fin ely crysta lline, 
with ma ny ca lcite-lined , t"--t" dia meter vugs; numerous lenses 
a nd nodules o f black a nd grey chert ; wea thers brown-grey .. 

15 D olomite, slightly a rgillaceo us, dark grey to almost black, fine ly 
crysta lline, a bundant li ght grey weathering stro ma to po roids as 
muc h as 811 in diameter ; nodula r, res ista nt beds weather brown-
grey ............................. . . 

14 D o lo mite, a rgillaceous, brown-grey, fi oely a nd m edium crysta lline; 
numerous lenses a nd nodules o f black chert ; in indistinct brown­
wea thering beds .. 

J 3 D o lo mite, s lightly silty, medium brown, fin ely a nd medium crys ta l­
line; a bunda nt black a nd grey c hert ; fo rms resis ta nt brown-grey 
wea thering beds .. 

12 Dolo mite, a rgillaceo us, medium brown-grey, fin ely crys ta lline; 
a bunda nt yellow-wea therin g chert in irregul a rl y shaped blebs, a nd 
black-wea thering che rt in lenses and nodules; mo dera te ly res ista nt 
unit weathers brown-grey .. 

1 I D o lo mite, a rgillaceous, traces of poorly sorted sand in gra ins as 
much as 150 microns in di a meter, da rk brown-grey, fin ely crys ta l­
line with numero us w hite d o lo mite-filled vugs; a few, thin lenses 
of black c hert a nd a few sma ll s troma to poro ids; fo rms a recess ive, 
grey-wea ther ing uni t. .. 

10 D o lo mite, slightly a rgill aceo us a nd silty and sandy; poo rl y sor ted 
a ngula r a nd subro unded gra ins as much as 150 microns in diam­
eter, da rk brown, fin ely crys ta lline; numerous silic ified stro ma­
toporoids a nd black chert lenses; a res ista nt , grey-wea thering unit 

72 

9 D o lo mite, a rgill aceous a nd silty, fine silt grains a bo ut 15 microns in 
di a meter; da rk grey, fi ne ly crys ta lline; silty la mina ti o ns sho w o n 
weathered surfaces; a few black chert nodules a nd lenses a nd a 
few Amphipora; fo rms thin , recess ive, grey-weat hering beds .. 

8 D o lom ite, s lightly arg illaceo us, da rk brown, fi nely crysta lline ; zones 
o f nu merous A mphipora a nd a bunda nt t " - 2" dia meter ligh t grey 
wea thering stroma toporoids; a moderately res ista nt, grey­
wea thering uni t .. 

7 D o lo m ite, a rgi ll aceous, brown, fin ely crysta lline, nu mero us lenses 
a nd nodules o f bl ack and grey chert, a resista n t, grey-weather ing 
unit. . 

H eight 
Thickness a bove base 

(fee l) (feet) 

20 

34 

29 
21 

13 

16 

12 

1 I 

14 

3 

6 

8 

5 

6 

240 

220 

186 
157 

136 

123 

107 

95 

84 

70 

67 

61 

53 

48 



Unit Litho logy 

6 D o lo mi te, argillaceous, dark grey to a lmost black, fin ely crystalline, 
a few lenses of black che rt ; in -1"- 2" recess ive, grey-weathering 
beds .. 

5 Dolomite, argi ll aceous, da rk brown, fi ne ly crys tall ine; a few silicified 
stromatoporoids; in res istan t, grey-weatherin g beds .. 

4 Dolomite, argi ll aceous, dark grey, fi nely crys talline; in resistant I "-
4" recessive, ligh t grey weat hering beds .. 

3 D o lomite, slightly silty a nd sa ndy, irregu la rl y shaped, pitted and 
corroded quartz grains as much as 130 microns in diameter, 
med ium grey, med ium c rystalline; form s a res istant, light grey 
wea thering bed .. 

2 D o lo mite, argillaceo us, trace of fine silt in gra ins 20 micro ns ave rage 
diameter ; dark brown, fin e ly crys ta lline, numerous partly silic ified 
stromato poro ids; a res istant grey-wea thering unit ....................... . 

D o lo mite, s il ty and argi llaceous, coarse silt o f subrounded , pitted, 
a nd corroded quartz grai ns 50 micron s average diameter, some 
s ubrounded, no n-corroded a nd unpitted gra ins as much as 200 
micro ns in diameter, dark grey, fine ly crys ta ll ine; forms distinct 
2"-6" recessive, occasiona ll y shaly, grey-wea thering beds 

PPER CAMBRIAN 

D o lo mite, silty, light brown , finely crysta lline; forms massive, light 

H eight 
Thickness above base 

(feet) (feet) 

7 42 

4 35 

17 31 

2 14 

2 12 

10 JO 

ye llow-grey weathering beds.. 17 

Section 6. Saracen H ead (52°4 l ' N , 11 6°56' W); meas ured o n the cirque floor a nd 
a northeaste rl y fac ing ridge immedia tely to the north west o f Saracen Head, a promi­
nent pea k of Pallise r Forma ti on limes tone situated on the northeast bou ndary of 
Jasper at ional Pa rk. ln this a rea, away from the ma rgi n o f the ca rbo nate complex, 
the Grotto M ember is a bsent a nd the Southesk F ormati on consists of Peechee, 
Arcs, a nd overlying R o nde Members_ 

PALLISER FORMATION 

63 Limes to ne, a rgill aceo us and do lo mitic, dark grey, microcrystalli ne ; 
contains broken brachiopod re ma in s; in res ista nt, c li ff-forming, 
light grey weather ing beds .. 

SASSENACH FORMATION (23 feet) 

Upper Sandy Member (23 feet) 

62 Sandstone, dolomitic, light brown ; of subro unded quartz grains 90 
microns ave rage diameter ; shows fine crossbedd ing on weathered 
surfaces; some thi n beds of intrafo rma ti onal conglomerate; 
wea thers orange-ye llow, recessive .. 

61 Siltstone to fine sa ndstone, medium brown ; of subrounded and sub­
a ngular quartz gra ins 65 microns ave rage diameter, a little a uthi­
gen ic quartz; forms recess ive, orange-weatherin g beds 

60 Dolomite, silty and sandy, med ium brown, fi nely crystalline, s il t 
gra ins as much as 75 microns in diameter, wea thers orange-
ye ll ow ...................... ......... ................ . 

25 1 , 426 

20 1,401 

1, 381 

2 1, 380 

73 



U nit Litho logy 

SOUTl-I ESK FORMATION (714 fee l) 

R o nde Mem ber ( 161 feel) 

59 Limes tone, light brown , fi ne- to medium-gra ined ca lca re nite with 
coarse areas and laminae of dense microcrysta ll ine calci te; con­
tains thin 4"-6" beds o f silty do lom ite; weathers light grey, 
resista nt ... 

58 Limestone, argillaceous, trace o f fi ne ilt a s a uthigenic qua rt z a nd 
feldspar ; sma ll branching A111phipora, brach io pod remai ns, and 
finely comminuted ske letal fragments; fo rms resistant , li ght grey 
wea therin g beds.. . ................................. . 

57 Do lom ite, sandy, s li ghtl y calca reous, medium grey, finely crysta l­
line; sa ndy element of subro unded a nd pitted quart z grai ns 90 
microns ave rage dia meter ; in recess ive, l "-2" brown-wea thering 
beds .. 

56 Limestone , a rgillaceo us, trace o f fine quartz gra ins about 75 micro ns 
in dia meter, dark grey, microcrysta lline; res istant, light grey ... 

55 Limestone, silty, dark grey, microcrystalline; silt occurs as sub­
rounded a nd pitted 50-micron diame ter quar tz grai ns; fo rms thin , 
recess ive, grey-wea thering beds.. . ................... . 

54 Limestone, trace o f a uthi genic qua rt z crysta ls as lo ng as 0.4 mm ; 
some authigenic feld spar a nd a little detrital quartz, da rk grey; a 
med ium-grai ned calca renite; la rge, globular s tromato poroids 
as much a s 8" in diameter ; weathers light grey . 

53 Do lo mite, light brown, medium c rys talline, sucrosic texture in part, 
cavernous wea thering ... 

52 Limestone, traces o f silt a nd fine sa nd , da rk grey, fi nely crys ta lline; 
sa ndy element occurs a s extreme ly co rroded quartz grains as 
much as J 50 microns in d iameter ; some non-corroded a uthigenic 
qua rt z crysta ls; numerous sma ll Amphipora; wea thers light grey .. 

5 1 Dolomite, s lightly silty, light to medium brown , fi nel y crys talline; 
as thin , recessive t"-2" ye llow-grey weathering beds ................ . . 

50 Limestone, d o lomitic, da rk grey, microcrys talline; in l '- 3' res istant , 
light grey weathering beds 

49 Covered interva l. .. 

Arcs Member ( 107 feet) 

48 Limes to ne, light brown, microcrysta lline; a bundant ca lcispheres , 
ostracods, a nd unidentifia ble foss il remains; we ll bedded ; J '- 3' 
un its weat he r li ght grey .. 

47 Limestone, slightly dolo mitic, trace of excess ively co rroded , 40-
micron di ameter quartz silt , li ght to med ium brown, microcrysta l­
line, in part a medium-gra ined ca lcarenite ; un identifiable fossil 
rema ins; wea thers light grey, resis tant .. 

46 Limestone, d olomitic, trace o f a uthigenic q ua rtz a nd fe ld spar, light 
brown, mic rocrystalli ne; dolomite as sca ttered , eu hedra l crysta ls; 
ostracods, brachio pods a nd un ident ifia ble foss il rema ins; mas­
sive l '-3' beds weather li ght grey ... 

45 Limesto ne, d olomitic, light brown, microcrysta lline, irregul a rl y 
shaped eyes of sparry calc ite; do lo mite as sca ttered euhedral 
c rysta ls a nd as loca l, completely do lomitized a reas; re. is ta nt beds 
wea ther light grey .. 
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U nit Lithology 

Peecbee Member (446 feet) 

44 D o lomite, trace of silt as angular chert sha rds, light brown, coa rse ly 
crystalline, good in k rcrysta lline porosity, numero us foss il ghosts, 
possible Amp/iipora; in mass ive, li ght grey wea the ring beds ... 

43 Dol o mite, li ght brown, medium crystal li ne, with a little porosity in 
t" di a meter vugs; form s I '-3' res istant, light grey weather in g bed s 

42 Dolomite, s li ghtl y s ilty, medium brown , medium crys talline, silt a s 
detrital quartz grains 25 microns ave rage diameter; I '- 2' resis tant 
beds wea ther light grey .. 

41 D o lomite, medium to dark brown , fine a nd medium crys ta ll ine with 
a lit t le porosity in small :t" diameter vugs; weathers medium grey 

40 Dolomite, light grey to light brown, medium crystalline, fine, vuggy, 
and intercrysta lline poros ity; beds weat her light grey, resistant .. 

39 D o lo mite, a rgil laceous, dark brown to almost black, poro us in t"­
t" diameter vugs; stromatoporoids a nd Ampliipora; thin bed s 
weat her recessive, dark brown .. 

38 Dolomite, light g rey to light brown, med ium crystalline . uniform 
tex ture thro ughout ; J 1-4 1 res istant , c liff-forming beds weather 
light grey . 

37 D o lomite, a rgill aceous, dark brown to black, finely crysta lline, 
numerous, fine , white do lomite-filled frac tures; recess ive beds 
wea ther brown-grey. 

36 Dolomite, trace of fine 25-micron diameter s ilt ; grey, medium 
crystalline; contains numerou s Ampliipora a nd a few cora ls in 
upper part of unit ; we ll bedded , weathers light grey. 

35 Dol o mite, argillaceous and s li gh tl y s ilty; s ilty e lement occurs as 
detr ital a nd authigenic quartz and feld spar, dark brow n to almost 
black, fin ely crystalline; Ampliipora a nd stromat opo ro id s; 
weathers brown-grey, recess ive .. 

34 Do lo mite, trace of fi ne 35-m icron d iameter s ilt, grey, medium and 
finely crys ta lline; in I '- 3' resistant, light grey weather ing beds .. 

33 Partly covered interval , dolomite , argil laceous, dark brown to 
almost blac k, fi ne ly crys talline ; numerous co lon ial corals .. 

32 Do lomite, medium to dark brown, fin e ly a nd medium crysta lline; 
well bedded , wea thers li ght g rey, resistant.. 

31 Partly covered interva l, dolo mite, dar k brown , finely and med ium 
crystalline, numero us Ampliipora a nd stromatoporo ids .. 

30 Dol omite, brown , medium and coarsely crys ta lline ; good porosity 
in numerous i"- f' diameter vugs; vaguely bedded, cavernous, 
wea thers light grey .. 

29 Dolomite, dark brown , finely to medium crys tal line , well bed ded , 
brown-grey wea thering, resistant .. 

28 Dolomite, light grey to light brown , medium crys ta lline, good inter­
crys talline and fine vuggy porosity; in 2'- 4 ' resistant , light grey 
weathering beds .. 

The Southesk /Cairn Formatio n contac t is transitiona l over 167 feet. 
In tercalated beds of dark brown , argi ll aceous do lo mite with 
numerous Amp/i ipora and stromatopo roids occur to 83 1 feet. 

H e ight 
Thickness above base 

(feet) (feet) 

.152 J , IJO 

43 958 

18 915 

25 897 

4 1 872 

8 83 1 

41 823 

4 782 

4 778 

12 774 

J7 762 

J 5 745 

14 730 

18 7 16 

8 698 

5 690 

21 685 

75 



U nit Litho logy 

CAI RN F ORMATION (664 feet) 

U pper Member (594 fee t) 

27 Dolo mite, a rgillaceous, da rk brown to a lmost bl ack, fine ly c rys tal ­
line; in thin , recess ive, brow n-grey wea thering beds .. 

26 D o lomite, argillaceous, da rk brown to a lmos t black, fi ne ly crysta l­
line; numerous, la rge, so lita ry coral s a nd a few brachi o pod s; 
vague ly bedded , wea thers brown-grey .. 

25 D o lo mite, a rgillaceous, da rk brown, mediu m crys ta lline; numero us 
A mphipora a nd light grey wea thering slromaloporo ids; many 
stroma to poroids leached away lo leave cavities fi ll ed firs t with a 
laye r o f spa rry do lo mite, then by spa rry ca lcite in the centre; beds 
wea ther brown-grey .. 

24 Do lo mite, medium brown, med ium crys talline; thin beds o f da rk 
brown, fi ne ly crys ta lline, a rgillaceou do lomite contai ning numer­
o us A mphipora a nd o the r s tromalo po ro ids; weathers medium 
grey, moderate ly res ista nt . 

23 Do lo mite, da rk grey, fine ly a nd medium crysta lline; fo rms distinct, 
6"- 2' resista nt , light grey weathering beds .. 

22 D o lomite, a rgillaceous, da rk brown to a lmost black, fi nely crys tal ­
line; numerous li ght grey wea thering stro ma to poro ids and thin , 
f'- 2" beds o f a bunda nt A mphipora ; recess ive beds weather 
brown-grey .... 

2 1 D o lomite, a rgillaceous, da rk brown to almos t bl ack , fine ly crysta l­
line; a few A mplripora; well -bedded ; fo rms res ista nt , brown­
weathering beds .. 

20 Do lo mite, a rgill aceous, da rk brown to a lmost b lack, fin ely crysta l­
line; numerous A111plripora , sca ttered so lita ry cora ls, a nd a few 
gas tropods; recess ive beds wea ther brown-grey. 

J 9 Do lo mite, li ght grey, medium crysta lline; numerous vugs filled with 
whi te, sparry do lomite; res ista nt beds weather light grey .. 

18 D o lomite. a rgillaceous, da rk brown a nd black, finely a nd medium 
crysta lline; conta ins A 111plripora, sma ll 2" dia meter s troma to­
po ro ids and solita ry cora ls; some st ro ma to po roids replaced by 
sparry calcite and do lo mite; moderate ly res ista nt beds wea ther 
grey . 

17 D o lomi te, medium grey, fi ne ly crystalline; numerous glo bula r 
s troma to poroids a nd ma ny thin beds o f Amphipora ; caverno us 
beds wea ther li ght grey .. 

16 Do lo mite, a rgill aceous, dark grey to black, finel y crysta lline with 
sca ttered , thin beds of Amphipora ; in brittle, ex tensively fractured , 
recessive, brown-grey weathering beds .. 

15 D o lo mite, a rgill aceous, dark brown, fi ne a nd microcrys talline; 
numerous th in beds of Amphipora , a few o ther stro mal o poro ids, 
some gas tropods a nd la rge solitary cora ls; res istant beds wea ther 
light grey .. 

14 Do lo m ite, da rk brown, fine ly a nd medium crysta lline ; numerous 
Amphipora in thin beds a nd a few sca ttered glo bul a r stromato­
poro ids; modera tely resista nt beds wea ther light grey .. 

13 Pa rtl y covered interva l, do lomite, a rgillaceous, da rk brown, fin ely 
crysta lline; numerous Arnplripora .. 
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Unit Litho logy 

12 Dolomite, argillaceous. dark grey-brown, fine to microcrys talline ; 
argi ll aceous laminae show on weathered surfaces; numerous 
sma ll dolomite-lined vugs; resistant beds weather light brown .. 

11 Dolomite, argil laceous, dark grey, microcrys ta lline; a few 3" 
diameter s tromatoporoids; thin I " - 2" thick beds weat he r medium 
grey .. 

10 Limestone, a rgill aceous, and do lomit ic, dark grey, microcrys talline 
stromatoporoids and small brachiopods throughout (Eleuthero­
komma reidfordi (Cr ick may), GSC Joe. 48413); moderate ly 
resistant beds weather medium grey .. 

9 Limestone, argil laceous a nd dolomit ic, dark g rey, microcrysta lline; 
s tromatoporoids, so lita ry cora ls, brachi opods and gas tropods; 
in resi tant , dark grey-weather ing beds .. 

8 Covered interval. . 
7 Limestone, argi llaceous, trace o f aut higenic quartz crystals a nd 

detrital quartz grai ns 50 microns average diameter, dark grey, 
m icrocrystalline; s tromatoporoids, brachiopod s (Atrypa cf. A. 
multicoste!lata K o ttlowsk i, GSC Joe. 48372) and gastropods; 
forms moderately resistant, grey-weathering beds .. 

Flume Member (70 feet) 

6 Do lomite, brown . finely a nd medium crysta lline; numerous lenses of 
black chert and a few stromatoporo ids; res ista nt brown-grey .. 

5 Dolomite, argil laceous, partly calca reous, dark grey, finely crystal­
line ; numerous globular stromatoporoids a nd A111phipora; 
modera te ly resistant beds weat her dark grey .... 

4 Do lomite, argillaceous and ca lcareous, fin e ly a nd microcrystal li ne, 
nume rous thin lenses a nd beds of Amphipora; resistant beds 
weat her med ium grey ... 

3 Limestone, arg illaceous and slightly do lomitic, microcrystal line; 
numerous lenses a nd nodules of black chert, numerous fossi l 
fragment s a nd a few poorly prese rved brachiopods; wea thers 
light grey .. 

2 D o lomite, argillaceous a nd calcareous, dark grey, finely crystal line; 
wea thers medium grey ... 

Limes tone, argi ll aceou , si lty and dolomitic, dark grey, microcrysta l­
line ; shows sil ty lami nations on weathered surfaces; contains 
s ilic ified st romatoporoids and Amphipora; resistant beds weather 
medium grey .. 

UPPER CAMBRIA 

Dolomite, s ilty and sa ndy, light to medium grey, forms massive, 

Height 
Thick ness above base 

(feet) (feet) 

12 

40 

40 

14 
29 

25 

19 

25 

12 

11 

2 

230 

21 8 

178 

138 
124 

95 

70 

51 

26 

14 

3 

2 

resistant , yellow-grey weather in g beds I '-3' thick .... 35 
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