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ABSTRACT 

Mixed carbonate-siliciclastic tempestites provide a 

unique window on the interplay of oceanographic, diagenetic 

and biological factors on subtidal sedimentation unavailable 

from most younger, lithologically homogenous, storm

dominated sequences. 

Bioclastic and ooidal grainstones, intraclastic 

rudstones, microbial patch reefs, argillaceous and lime 

siltstones and lime mudstones of the Upper Cambrian Bison 

Creek Formation were deposited in some 50 m of water. 

Revised regional correlations indicate a palaeogeographic 

configuration for the western margin of this part of 

Laurentia to have involved a large embayment. No evidence of 

cyclic sea level changes can be isolated: tempestite 

stacking patterns are related to the availability and 

sensitivity of the sediment to record the passage of major 

storms. Siltstones were subjected to the same high energy 

events as rudstones but due to grain size limitations failed 

to develop structures larger than ripples. Volumetric data 

suggest that rudstones involved the scour of < 10 em of 

incipiently lithified thin beds. Lateral variation of 

individual beds and their stratigraphic array are ascribed 

to patchy seafloor cementation occurring on the crests of 

low-relief topographic highs, differing sediment 

composition, variable storm processes, and shortlived 

colonization by benthic trilobites and cystoids. 
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Ch. 1. Introduction 

The role of major storms as geologic agents is well 

documented in the literature. However, the scope of studies 

based on relatively homogeneous siliciclastic sequences, or 

poorly exposed mixed carbonate/siliciclastic sequences is 

limited. In comparison, the Upper Cambrian Bison Creek 

Formation provides a well exposed sequence of tempestites 

ideal for testing storm depositional models and evaluating 

event stratigraphic techniques. 

The purpose of this study is twofold: · (i) to broaden 

understanding of passive-margin sedimentation on the 

Cambrian shelf of western Laurentia; and (ii) to develop 

storm-depositional models applicable to strata in comparable 

settings throughout the stratigraphic column. 

(i) Study Area 

The study area lies in the northwest-southeast trending 

eastern Main and western Front ranges of the Rocky Mountains 

(Fig. 1). Over the span of two field seasons four sections 
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(Plate 1), located on two adjacent thrust sheets (Fig. 2) 

were measured, comprising some 600 m of strata. 

(ii) Geologic Setting 

Cambrian sedimentation in the Rocky Mountains took 

place on a once east-west trending, low-latitude, passive 

margin flanking ancestral North America (Laurentia) . 

Construction and backstripping of tectonic subsidence curves 

for Cambro-Ordovician post-rift strata of the Cordilleran 

miogeocline indicates that subsidence and sedimentation was 

controlled by the cooling and contraction of heated 

lithosphere which began in the latest Proterozoic (575 •j_ 

25 Ma) (Bond and Kominz, 1984; Devlin and Bond, 1988; Bond 

et al., 1989). 

The earliest stages in the evolution of this margin 

involved the protracted, Mesoproterozoic and Neoproterozoic, 

development of a northeasterly-thinning continental terrace. 

This terrace onlapped Grenvillian and other Archean 

basement, and prograded into either an ocean, or more 

likely, an enclosed basin with a tectonically active western 

margin (Ross et al., 1992). Presence of feldspathic grains 

in the Lower Cambrian Gog Group indicate activation of 

basement sources and initiation of extension and rifting 

during latest Proterozoic time (Devlin and Bond, 1988) . This 

final rifting event resulted in the formation of the proto 

2 



Fig. 1. 

Fig. 2. 

N 

1 
• 

Alberta 

Map of western Canada with study area highlighted. 

A • Wilcox Peak 
B • Mount Murchison 
C • Mount Cory 
D • Tangle Ridge 

0 50 

Km 

N 

1 

\ .c 
• Banff 

Detailed location map with measured sections and major 
structural features. 

3 

• 



-Pacific ocean and was the culmination of a series of 

episodic movements throughout the Proterozoic (Bond and 

Kominz, 1984). Post-rift carbonate deposition took place in 

tectonically-stable basins bounded by rift blocks composed 

of remnants of continental crust (Struik, 1987). Although 

such rift blocks have not been positively identified from 

the southern Cordillera they have been recognised in the 

Yukon and north-east British Columbia (Fritz, 1992). 

(iii) Cambrian Strata of the Rocky Mountains 

Exposed within Banff and Jasper National Parks are some 

of the finest Palaeozoic sedimentary sequences in North 

America, comprising a nearly complete succession from Lower 

Cambrian (McNaughton and Mural Formations, Gog Group) to 

Middle Ordovician without any major hiatuses (Aitken, 

1966a,c). The sediment pile is exposed along structurally 

simple thrust sheets of Miocene age (Price and Mountjoy, 

1970) and is composed of lithologically heterogeneous, 

variably fossiliferous strata, accessible in stratigraphic 

sections hundreds of metres thick. The pioneering work of 

Walcott during the early part of this century, followed by 

Aitken and Greggs during the 1960's, established a broad 

lithostratigraphic framework for the region primarily based 

on the recognition of a large- scale cyclic stratigraphic 

pattern (Fig. 3) (Aitken, 1966a,c). These 'grand cycles' are 
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considered to be characteristic of lower Palaeozoic passive 

margin successions, with cycle initiation being governed by 

the reduction of early post-rift clastic deposition to a 

point where carbonate sedimentation could take place on the 

gently subsiding shelf (Aitken, 1978, 1981). Each grand 

cycle is composed of a lower, recessive shaly half-cycle, 

overlain by a more resistant carbonate half-cycle. 

Regional investigations (Palmer, 1960; Aitken, 1966b, 

1978) have divided the Cambrian system of the southern Rocky 

Mountains and correlative strata in the Great Basin into a 

series of three coeval facies belts: a middle shallow water 

carbonate belt flanked by a cratonward inner detrital belt 

and an oceanward outer detrital belt. Grand cycles record 

shifts in the position of the boundary between the middle 

carbonate belt and either the inner or outer detrital belts 

(Aitken, 1966a,c). 

Civ) Bison Creek Formation 

The Bison Creek Formation abruptly overlies the massive 

carbonates of the Lyell Formation, and spans the 

Taenicephalus, Ellipsocephaloides and Illaenurus zones of 

the Upper Cambrian Sunwaptan Stage (Westrop, 1986b) (Fig. 

4) • 

At the type section on Mount Murchison, the Bison Creek 

Formation consists of 177 m of variably calcareous 
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siltstones and lime mudstones, bioclastic grainstone, 

intraclastic rudstone and microbial patch reefs. South 

eastward the formation thins to 87 m at Mount Cory. 

The recessive-weathering Bison Creek Formation forms 

the lower shaly half-cycle of the Bison Creek/Mistaya grand 

cycle, with the mid-cycle transition from recessive shales 

to massive carbonates recording the progradation of the 

middle carbonate belt over the outer detrital belt. 

(v) Palaeogeography 

Reinterpretation in this study of the surface and 

subsurface data available in Aitken (1966b), Aitken and 

Greggs (1966) and Pugh (1971a,b) indicates the Lyell 

Formation passes into the upper Lynx Group north of Jasper 

(Fig. 5). The northerly extension of this carbonate platform 

suggests previous Late Cambrian palaeogeographic 

reconstructions (Aitken, 1978), which defined a northern 

margin to the platform in this region, to be incorrect. 

Similarly, correlation of the Bison Creek Formation 

within the upper Lynx Group to both the north/northwest and 

the east (Fig. 6) indicates a large marine embayment to have 

covered a substantial portion of southwestern Alberta. The 

easternmost edge of the Bison Creek Formation in Alberta is 

not identifiable due to pre-Devonian erosion, however, 

further to the east it is correlative with part of the 
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Fig. 6. Regional depositional patterns for the Upper Cambrian Lyell 

(a) and Bison Creek (b) Formations. Comparison of the regional patterns 

indicates the presence of a large'marine embayment during deposition of 

the Bison Creek Formation. 
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Deadwood Formation in Saskatchewan and the Emerson Formation 

of the Little Rocky Mountains in Montana. 

The biomere trilobite extinctions at the base of the 

Sunwaptan Stage have been thought to be related to regional 

lithofacies changes recorded by grand cycles (Westrop and 

Ludvigsen, 1987; Westrop, 1989). Extinctions are interpreted 

to have been triggered by the elimination, or alteration, of 

habitats as warm-water carbonate deposition ceased on the 

outer part of the shelf, possibly in response to a sea-level 

rise (Westrop and Ludvigsen, 1987). These landward shifts in 

the position of the middle carbonate belt have been assumed 

to have been eustatically driven (Bond et al., 1989). 

However, the regional depositional pattern of the Bison 

Creek Formation and its correlation with the stable 

carbonate platform of the Lynx Group to the north suggests 

that lithofacies and related biofacies shifts were not in 

response to simple eustatic sea-level changes. The regional 

depositional pattern may be explained by the differential 

tectonic behaviour of underlying rift blocks (cf. Pratt and 

Smewing, 1993). 
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Ch. 2. Lithologic Descriptions 

Eight lithologies were identified in the Bison Creek 

Formation: siltstone, lime mudstone, lime siltstone, 

dolomitic lime mudstone, bioclastic grainstone, ooidal 

grainstone, intraclastic rudstone, and microbial patch reefs 

(Table 1). 

(i) Siltstone 

Recessive, light grey to light green/grey, argillaceous 

siltstone beds are common throughout the Bison Creek 

Formation. Units are 1-5 m thick with the thicker units 

being laterally traceable for over 2 km. Individual beds 

within units are 1-2 em thick (Plate 2A) . Evidence of 

biogenic activity is generally scarce, although rare 

individual bedding planes may be covered with Arenicolites 

(3-6 mm diameter) . Bioclasts are absent from the bulk of the 

siltstones although some units occasionally contain lenses 

(1-5 em thick and < 40 em wide) of coarse- to very coarse

grained trilobite grainstone, or more rarely, intraclastic 

rudstone. 

Siltstone beds contain variable amounts of lime 
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mudstone or lime siltstone nodules and lenses. Nodules are 

generally ellipsoidal (long axis parallel to bedding) 2-5 em 

thick and 4-8 em wide; lenses are 1-2 em thick and < 2 m 

wide. In places lime mudstone nodules and lenses may account 

for as much as 50% of an individual siltstone unit. The 

majority of lime mudstone nodules show no primary structures 

although some contain ripples of a comparable scale to those 

present in adjacent lime siltstones. Identification of 

primary sedimentary structures within limestone nodules 

indicates at least some of the nodules encountered represent 

the post-dissolution relics of original lime siltstone or 

lime mudstone interbeds. 

(iil Lime Mudstone 

Medium to dark grey lime mudstone, interbedded with 

argillaceous and lime siltstone, is common throughout the 

Bison Creek Formation (Plate 2B) . Lime mudstone forms units 

up to 1.5 m thick which are laterally traceable for at least 

2 km. Individual units are well-bedded (2-10 em), with 

individual beds commonly being separated by siltstone 

laminae. Individual lime mudstone beds within units may 

grade laterally into planar- or cross-laminated lime 

siltstone. Lime mudstone also forms the uppermost, 

occasionally burrowed layer, of normally graded bioclastic 

grainstone and intraclastic rudstone beds. 

13 
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I 

SECTION A B c D 

Siltstone 45.48m 48.70m 32.02m 2 9. 33m 
31.1% 30.3% 37.6% 35.4% 

Lime 21. 34m 33.43m 8. 77m 12.95m 
Mudstone 14.6% 29.8% 10.3% 15.6% 

Lime 4.63m 8 .35m 21.40m 7.62m 
Siltstone 3.2% 5.2% 25.1% 9.2% 

Dolomitic 4.99m 3.20m 0. 03m 2.95m 
Lime mudstone 3.5% 2.0% 0.0% 3.6% 

Bioclastic 11.70m 15.37m 11.42m 4.39m 
grainstone 7.6% 9.6% 13.4% 5.3% 

Ooidal 7.77m 6. 32m O.OOm 6.90m 
grainstone 5.3% 3.9% 0.0% 8.3% 

Intraclastic 10.47m 22.15m 4. 39m 8. 35m 
Rudstone 7.1% 14.2% 5.2% 10.0% 

Microbial 3 9. ?Om 22.75m 7.70m 10.30m 
Reefs 27.1% 14.2% 9.0% 12.4% 

Total 146.08m 160.27m 85. 22m 82.79m 
Exposed 73.0% 90.4% 96.6% 59.0% 

Covered 52.75m 17.00m 2.50m 58.5m 

TOTAL 198.83m 177.27m 88.23m 141.29m 

Table. 1. Lithologic composition of the four measured sections. 



Lime mudstone beds generally show little evidence of 

biogenic activity, although fine-grained caps of grainstone 

units sometimes contain Arenicolites. Bioclasts are rare and 

are restricted to small (3-8 mm} disarticulated, but 

unabraded, trilobite fragments. 

(iii) Lime Siltstone 

Limestones composed predominantly of silt-grade 

micritic particles and quartz grains, minor physils (clay 

minerals} and rare very fine-grained bioclasts are here 

termed 'lime siltstones'. As such they are equivalent to the 

'calcisiltites' of previous studies (eg., Aitken, 1966a; 

Markello and Read, 1981; Coniglio and James, 1985; Westrop, 

1989) . 

Lime siltstones are medium grey, with buff-weathering 

fine laminae. Units range in thickness from < 10 em up to 

7.75 m; individual beds are 3-8 em thick and may be planar

or cross-laminated (Plates 2D,E). 

Lime siltstones are commonly intercalated with lime 

mudstones and occasionally contain thin (< 1 em) interbeds 

of argillaceous siltstone. Lime siltstone units contain rare 

lenses of bioclastic grainstone or intraclastic rudstone 

comparable to those present in argillaceous siltstone units. 
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(iv) Dolomitic lime mudstone 

Dark grey, thinly bedded lime mudstones, characterised 

by irregularly-undulose, buff-weathering, silty dolomitic 

laminae (1-5 rom thick), are occasionally developed within 

the Bison Creek Formation. Bed thickness ranges from 0.1-1.6 

m, although beds are generally 0.6-1.0 m thick. Laminae 

occur every 1-2 em. Individual beds are laterally continuous 

and may be traced for over 2 km at Mount Murchison. Lenses 

of trilobite grainstone (< 2 em thick and 4-5 em wide) are 

common, as are isolated trilobite fragments up to 1 em long. 

This lithology is the 'parted limestone' of Aitken 

(1966a) and Westrop (1989), and is not the 'ribbon 

limestones' of Bertrand-Sarfati and Mouissine-Pouchkine 

(1983) which are characterised by thicker, more persistent 

laminae. 

(v) Bioclastic Grainstone 

Shelter porosity and perched sediment indicates the 

minor amounts of lime mudstone matrix present in most 

bioclastic grainstones was introduced after deposition of 

the coarse fraction (cf. Kreisa, 1981). Grainstones are 

predominantly composed of disarticulated, though unabraded, 

trilobites and cystoids, along with rare inarticulate 

brachiopods. Trilobite bioclasts are generally up to 10 mm 
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long; cystoid ossicles are 2-5 mm in diameter. Most beds are 

10-40 em thick (Plate 3A), although grainstone beds up to 70 

em thick are not uncommon; such units may be traced for up 

to 2 km at Mount Murchison. Grainstone beds vary in 

thickness by up to 30 ern; thinner beds pinching-out over 

distances of 50-200 rn. Beds commonly have scoured bases 

(Plate 3B) and may be massive and ungraded, or may fine

upward to planar-laminated and occasionally rippled lime 

siltstone, or lime mudstone, tops. Bioclastic beds commonly 

contain intraclasts near the base and rare ooids near the 

bed top. 

Lenses (1-5 ern thick and < 1 rn wide) of bioclastic 

grainstone within siltstone and lime siltstone units are 

composed of disarticulated, unabraded trilobite fragments 

(predominantly free cheeks, spines and cranidia, Plates 3C & 

D) along with rare inarticulate brachiopods; cystoid 

ossicles are absent from grainstone lenses. Individual 

lenses contain a broad spectrum of grain-sizes, with 

fragments ranging from a few rnillirnetres up to several 

centimetres across. 

Cvi) Ooidal Grainstone 

Ooidal grainstones form uniform beds, 0.2-1.1 m thick, 

which are laterally persistent and are composed of medium

to coarse-grained (0.5-2.0 mm in diameter) spheroidal and 
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locally ellipsoidal ooids. Individual beds commonly contain 

a range of grain-sizes and are normally graded, trough or 

herring bone cross-bedded (Plate 2C), or massive. Ooidal 

grainstones are well-sorted, although some beds contain 

bioclasts or intraclasts near the base. 

(vii} Intraclastic Rudstone 

Intraclastic rudstone beds are between 10 and 30 em 

thick. Thicker beds can be traced laterally for up to 2 km 

with little variation in composition, but they cannot be 

confidently correlated between sections. Laterally 

persistent beds vary in thickness by as much as 20 em; 

similarly, thinner beds may pinch out after tens to hundreds 

of metres. Bases of beds are commonly erosional with gently 

undulose relief of < 10 em. Lenses of intraclastic rudstone 

within siltstone and lime siltstone units are less common 

than those composed of bioclasts. Clast size (1-3 em x 0.5 

em) within these lenses is smaller than those found in 

thicker, laterally more persistent, beds. 

Intraclastic rudstones are massive, .normally graded, or 

abruptly overlain by finer material. Normal grading produces 

beds which are capped by laminated and rippled lime 

siltstone and lime mudstone (the "ideal sequence" of Aigner, 

1985) (Fig. 7). Development of "ideal sequences" is rare 
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Fig. 7. Idealised tempestite sequence (after Aigner, 1985). 
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compared to the occurrence of ungraded beds, or graded beds 

which lack an upper fine-grained cap. Beds may occasionally 

be composed of two distinct units: a lower rudstone interval 

abruptly overlain by a laminated lime siltstone or lime 

mudstone horizon. The upper fine-grained portion may contain 

Arenicolites {5-6 rom in diameter) which penetrate the 

uppermost 2-3 em of sediment. 

Clasts are usually discoidal in plan, 0.5-2 em thick 

and 2-8 em long in cross-section (Plate 4B) . Histograms for 

approximately 400 clasts from ten beds show an overall 

unimodal distribution {average clast thickness 5.5 rom, 

length 25 rom) {Fig. 8). Data from individual beds shows 

either a unimodal or bimodal distribution {Fig. 9). Clasts 

are predominantly composed of lime mudstone or laminated 

lime siltstone; lime siltstone clasts occasionally 

containing portions of ripples identical to those present in 

adjacent units (Plate 4A) . Rudstone beds are only rarely 

composed of poorly sorted bioclastic wackestone, oolitic and 

composite clasts {"multiple-generation clasts" of Markello 

and Read, 1981). 

Clast shape is governed by lithology: laminated lime 

siltstone clasts are more angular in cross-section than the 

rounded lime mudstone clasts; oolitic clasts are well 

rounded and blocky; and skeletal clasts tend to be tabular 
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with uneven surfaces. 

Rudstones contain 45-65 % of medium to coarse-grained 

bioclastic grainstone matrix. Skeletal fragments are the 

same as those found in bioclastic beds. 

(viii) Patch Reefs 

Microbial reefs are predominantly, but not exclusively, 

developed in the middle part of the formation. Reefs are 

composed of two end-member frameworks: stromatoids and 

thromboids. Thromboids have a clotted appearance and are 

essentially unlaminated stromatolites (Pratt and James, 

1982, 1989). Individual patch reefs commonly contain 

features shared by both end members. External morphology of 

thrombolites includes low relief discrete domes or 

spheroidal heads, between 0.1-1.5 min diameter; laterally 

coalesced domes up to 0.7 m high and 3-4m wide; and thick 

(1-4.5 m), laterally coalesced units, with little internal 

structure (Plate 5) . Weakly laminated to unlaminated 

thromboids are composed of clotted micrite, forming digitate 

columns. Dark-coloured, dense masses of upward branching 

micrite a few millimetres long are composed of Renalcis 

(Pratt, 1984) and may be common in some patch reefs. 

Individual heads are separated by channels up to several 

tens of metres wide. Examination of 64 buildups shows 85% to 

possess thin(< 10 em), basal beds of either intraclastic 
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rudstone {52%), or coarse-grained bioclastic grainstone 

{33%) . 

Stromatolites occur as two forms: low domal heads, 

occasionally growing from individual clasts and surrounded 

by lime mudstone {Plate 5E); and thick beds {< 3.5 m) 

composed of coalesced heads and laterally traceable for at 

least 2 km. At Mount Cory bedding plane exposures of low

relief, laterally coalesced stromatolites, display a smooth, 

wrinkled upper surface {Plate SA) . 

Presence of coarse-grained basal beds and growth of 

microbial laminae on individual clasts {Plate SF) suggests 

initial colonisation by microbes was governed by the 

availability of a substrate which was free of sediment 

loading for a sufficient length of time for the microbial 

community to be established. The gradational contact between 

basal beds and overlying reefs suggests the majority of 

basal beds were unlithified at the time of colonisation and 

therefore were not hardgrounds. 

Flanking sediment is typically composed of poorly

bedded coarse- to very coarse-grained bioclastic grainstone 

or intraclastic rudstone interbedded with lime mudstone and 

siltstone. Draping of flanking sediments.over reef crests 

indicates depositional relief of the order of a few 

decimetres {Plate 5D). 
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Ch. 3. Sedimentary Structures and Palaeocurrents 

(i) Sedimentary Structures 

Ripples 

Small, symmetrical ripples (amplitude < 5 em, 

wavelength 10-20 em), are common in lime siltstones (Plate 

2E). Rippled beds may be stacked to form thick units, or 

more commonly are interbedded with planar-laminated beds. 

Ripple lamination is accentuated by the buff-weathering of 

laminae. 

Megaripples 

Large, symmetrical ripples (amplitude 10-15 em, 

wavelength 50-150 em) are rarely developed in coarse- to 

very coarse-grained bioclastic grainstones. Mega-ripples cap 

thick, normally-graded bioclastic grainstone units (Plate 

2G) or, more rarely, occur as starved ripples. 

Cross-bedding 

The most common bedforms developed in bioclastic and 
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ooidal grainstones are planar and trough cross-bedding. 

Herringbone cross-beds are also sporadically developed. 

Cross-beds have foreset dip angles of approximately 20 ° 
which are uniform for up to 2 km of lateral exposure. No 

evidence of hummocky cross-stratification (HCS) was noted, a 

result echoed by other investigations of carbonate storm 

deposits (Klein and Marsaglia, 1987). Absence of HCS is 

attributed to the coarse grain size of most bioclastic 

components which exceeds the 0.2 rom threshold for formation 

of HCS (Duke, 1985; 1987); it has been suggested that mega

ripples are the coarser-grained equivalent of HCS (Swift et 

al., 1983) . 

Aligned Patch Reefs 

Individual heads within patch reefs are in some cases 

elongated and aligned. Alignment of heads is in response to 

persistently directed bottom currents (cf. Pratt and James, 

1982) . 

Imbrication 

Intraclastic rudstones commonly contain groups of 

imbricate clasts lying at low angles to bedding (of over 400 

clasts measured 56 % were at angles of < 10 °). Imbricate 

intraclasts form 'pods' up to 15 em long, surrounded by 
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clasts lying subparallel or parallel to bedding. Individual 

beds may show two opposing directions of imbrication within 

10's of centimetres of one another. Clasts are occasionally 

grouped together to form 'stone rosettes' (Ricketts and 

Donaldson, 1979) (Plate 4D). Development of rosettes in the 

upper part of the bed results in local bed thickening, or 

draping of overlying beds. 

Large bioclasts (0.5-2.0 em) within bioclastic 

grainstones may also form imbricate lenses (< 5 em long and 

1-3 em thick) . Imbricate grains are generally found in beds 

which lack cross-bedding or grading. Bioclasts, like 

intraclasts, commonly show a reversal of imbrication 

direction within a few 10's of centimetres along strike. 

Gutter Casts 

These linear erosional structures, formed in fine

grained sediments, (Aigner, 1985; Myrow, 1991; 1992) are 

rare throughout the bulk of the Bison Creek Formation, but 

are locally common in lime siltstones near the Bison 

Creek/Mistaya contact at Mount Murchison. Gutters occur as 

discrete, irregular scours 5-20 em deep and up to 1 m wide; 

or rounded and bilobed forms 4-6 em deep and 6-8 em wide. 

Gutters are most commonly filled with intraclastic rudstone 

or coarse- to very coarse-grained trilobite grainstone. 

However, near the top of the Mount Murchison section, close 
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to the base of the Mistaya Formation, gutters are both 

formed in, and filled by, lime siltstone (Plate 2F). 

Shelter Porosity and Perched Sediment 

Primary shelter voids are developed within grainstones 

and rudstones due to the screening effect of horizontally

oriented bioclasts or intraclasts (Plate 4A). Similarly, 

matrices are commonly coarser-grained towards the top of 

intraclastic beds. 

Hardgrounds 

Hardgrounds are occasionally developed in bioclastic 

grainstones, intraclastic rudstones and less commonly, lime 

mudstones of the Bison Creek Formation. Hardgrounds lack 

development of a mineralized crust and have planar or 

irregular surfaces with relief of up to 8 em and can be 

traced laterally for up to several hundred metres in places. 
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(ii) Palaeocurrent& 

The sedimentary structures described encompass both 

unidirectional and oscillatory flows regimes. For 

palaeocurrent analyses structures were subdivided into two 

broad groups: (I) megaripples, cross-bedding, imbricate 

clasts and elongate and aligned patch reefs; (II) low 

amplitude symmetrical ripples formed in fine sediment. With 

the exception of aligned patch reefs which formed in 

response to dominant, storm-generated currents, type I 

structures are formed during maximum flow conditions and 

represent peak instantaneous transport directions of 

unsteady, reversing flows, associated with a 

multidirectional wave spectrum (Duke, 1990). Type II 

palaeocurrent indicators represent equilibrium structures 

formed by geostrophically balanced flows .. 

Rose diagrams (Fig. 10) for type (I) structures show a 

broad spread of palaeocurrent directions with a dominant 

NW/SE trend. Type (II) structures show a closer grouping 

with a dominant NE/SW trend for three sections, section C 

(Mount Cory) showing a dominant N/S trend. 
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Ch. 4. Stor.m Processes 

(i) Modern Storm Systems 

Interpretation of ancient storm deposits has been 

greatly aided by comparison with modern analogues. However, 

the investigation of modern storm systems and their effect 

on shelf-margin sedimentation is hampered by two factors: 

(i) the inherent difficulty of making accurate 

observations during high-energy events and, 

(ii) the rarity of major events by human time scales 

which makes direct observation difficult. 

Interpretation of ancient tempestites by comparison 

with modern systems is further complicated due to the 

increase in benthic diversity through the Phanerozoic and 

corresponding changes in the nature of bioturbation 

(Sepkoski, 1982; Ausich and Bottjer, 1990). Tempestite 

deposits reflect these changes in two ways: 

(i) the decrease in abundance of flat-pebble 

conglomerates (intraclastic rudstones) after the early 

Paleozoic (Sepkoski, 1982). 

(ii) burrowing by benthic organisms in modern-shelf 

environments quickly destroys structures which may be 

31 



preserved in the geologic record (Thayer, 1979; Kreisa, 

1981). 

However, the greatest obstacle to direct comparison of 

modern and ancient systems is due to the presence of relict 

Pleistocene, or palimpsest, sediments left on most 

continental shelves following the post-Pleistocene 

transgression (Swift et al., 1971). Modern shelves are 

generally out of equilibrium with continental transport 

systems, resulting in the underloading of shelf bottom 

currents and the cannibalization of the substrate (Swift et 

al., 1971). Ancient, constructional shelves were 

characterised by mainly muddy sediments. In comparison, 

modern shelf sediments are largely composed of non-cohesive 

sands. Mud, unlike modern shelf-sands which are molded into 

large-scale ribbons and waves (Swift and Ludwick, 1976; 

Swift et al., 1976) can form cohesive, scour-resistant beds, 

that damp the formation of large-scale bedforms (de Raaf et 

al., 1977) . 

In spite of such marked differences, modern storms can 

still provide valuable analogues since mechanisms of storm 

generation and flow-types are comparable (e.g. Swift et al., 

1986, 1987; Vincent, 1986; Duke, 1985). 

Studies of modern storms (Hayes, 1967; Butman et al., 

1979; Hubbard, 1992; Miller et al., 1992) have recognized 

two processes related to the periodic lowering of wave base 

during major storm events: (i) the transport of sand-sized 
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particles away from coastal areas; and (ii) the generation 

of lag deposits (especially shell lags) in shelf 

environments. 

Studies from modern storm-dominated shelves (Aigner and 

Reineck, 1982; Miller et al., 1992) support taphonomic 

arguments which indicate that most ancient shell 

accumulations have undergone minimal out of habitat 

transport (Westrop, 1986a; Kidwell, 1993). 

Frequency, strength and distribution of modern storms 

Storm hydrodynamics, although difficult to model, have 

received considerable attention from meteorologists, 

physical oceanographers and geologists. Two broad types of 

storm have been identified: (i) hurricanes; and (ii) 

extratropical storms. 

Generation of hurricanes (intense cyclones) requires 

large bodies of warm water with no intruding land masses. 

Consequently hurricanes are restricted to low latitude, 

tropical regions (Palmen and Newton, 1969). Hurricane 

frequencies for the western North Pacific, the most 

productive area of the Northern Hemisphere, are 

approximately 26 per year (Simpson ~nd Riehl, 1981). 

The ability of storms to transport and rework sediment 

is not only governed by magnitude (wind velocity and wave 

height), duration and frequency, but also by the effective 
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transfer of wind energy to the water column (coupling) . 

Coupling is governed by seasonal oceanic conditions and the 

rate at which the storm passes over the water surface. 

Transfer of wind energy from hurricane systems to the water

column is hampered by two factors: (i) summer stratification 

of the water-column, producing a light buoyant surface layer 

and; (ii) rapid passage of the storm front over the sea 

surface, allowing little time for transfer of energy to 

deeper water (Swift et al., 1981). Movement of the storm 

epicentre over the sea surface is faster than the depth

determined velocity of the induced waves: even though there 

is generation of internal waves the storm cannot continue to 

transfer energy to the sea surface, leaving the waves to 

subside into a series of oscillations which have little 

effect on seafloor sediments (Mayer et al., 1981). In 

contrast, the more common extratropical storms, forming 

along fronts separating warm and cold air masses, move much 

slower, and traverse over cooler, less stratified water. The 

combination of rarity and incomplete coupling of hurricanes 

with the water-column results in the weaker extratropical 

storms being potentially responsible for the majority of 

sediment transport and reworking (Neidorada et al., 1984; 

Duke, 1985). For example, hurricanes, through combination of 

strong onshore winds (in excess of 120 kmh-1 ) and the 

lowering of air pressure as the eye approaches, are very 

effective in raising the water level in the surf zone (by 
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some 5 to 7 m); however, due to limited areal extent and 

short duration only short-lived geostrophically-balanced 

flows are produced. By comparison, extratropical storms, 

moving much slower over the sea surface, and of much greater 

size (1000's of km compared to approximately 250 km for 

hurricanes) produce very large, relatively long-lived, 

geostrophically-balanced flows. 

Storm hydraulics and shelf response 

Most sediment transport on continental shelves occurs 

by a combination of wind-driven currents and surface waves 

which produce high frequency wave-orbital currents 

(Neidorada et al., 1984). Mean flow components, produced 

directly by the drag of the wind on the water surface, 

interact with wave-orbital currents, producing eddies with 

much higher velocities than are produced by either flow 

component acting independently (Vincent, 1986). These 

diffusion eddies, a result of the repeated acceleration and 

deceleration of the wave-orbital current, may have 

velocities as high as 3 ms-1 (Vincent et al., 1981, 1982; 

Swift et al., 1986), allowing them to support a high 

suspended to bed-load ratio (Vincent et al., 1981, 1982). 

Sediment transport by combined flows is considerably greater 

than either mechanism acting independently. 

As a major storm approaches the coastline, initial 

35 



sediment transport is directed onshore as a result of 

coastal setup in the surf zone; synchronous lowering of wave 

base in deeper water results in the production of both wave

orbital oscillatory currents, and eddy diffusion. Return 

flow of coastal waters during storm waning produces powerful 

unidirectional storm ebb currents (Gray and Benton, 1982}. 

Orientation of these unidirectional flows is governed by the 

latitudinally-controlled Coriolis effect (Vincent, 1986}. 

Such geostrophically-balanced flows arise from the 

interaction of Coriolis forces with local pressure regimes, 

and are termed 'Ekman Drift' (Csanady, 1977}. The 

predominant current directions produced tend to be either 

shore-, or contour-, parallel (Swift et al., 1986}. Rotation 

of waning storm currents occurs due to the shifting balance 

between the Coriolis and pressure factors as the wind stress 

on the sea surface decreases and the water particles 

decelerate. Palaeocurrent indicators may then be grouped 

into structures formed by early-stage unbalanced flows, and 

late-stage, geostrophically-balanced, flows (Duke, 1990). 

Certain wind conditions may result in the formation of 

a strong, offshore oriented current, termed a 'coastal jet' 

(Csanady, 1977). Specific geographical and meteorological 

parameters required for the production of coastal jets are 

dominant winds blowing parallel to the coast, producing an 

acceleration within the near-shore waters purely by wind 

stress. These jets, or extreme downwelling events, are 
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characterised by current velocities of some 40 cms-1 at 

inner-shelf depths (Neidorada et al., 1984) and can dominate 

sediment transport systems, moving large quantities of 

material off the shelf (Brenchley et al., 1979). 

(ii) Recognition of ancient storms: tempestite morphology 

Storms generate a recognizable package of rocks 

comparable to the idealised Bouma or turbidite sequence 

(Aigner, 1982) (Fig. 7). Both are event deposits, the 

grading, erosional and depositional structures arising from 

the common mechanism of deposition by fallout from a waning 

energy regime. In turbidites, however, the nature of the 

turbulence is current-dominated, whereas in tempestites it 

is wave-dominated (Seilacher, 1982a). 

Tempestites and turbidites share a number of features 

(Seilacher, 1982a) : 

(i) they both reflect the onset, culmination, and 

waning of an energy regime by distinctive erosional and 

depositional structures; 

(ii) they redistribute the organic and inorganic 

sediment along vertical (top to bottom) and horizontal 

(proximal to distal) gradients and, 

(iii) they change the benthic environment by altering 

the food content and consistency of the substrate. 

All three features have been recognized in Holocene 
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inner-shelf and lower-shoreface deposits (Kreisa, 1981) . 

Core studies of recent sediments reveal several 

features which appear to be typical of tempestites (Kreisa, 

1981) : 

(i) a sharp, often erosional base, and an upper 

burrowed, or diffuse contact; 

(ii) the common occurrence of couplets of bioclastic, 

or gravel lag and laminated sand, or silt; 

(iii) most sands or silts are graded, but grading is 

often weak; 

(iv) laminated silts and sands commonly contain escape

traces; 

(v) sand and silt layers typically decrease in 

thickness away from the shore. 

These structures have also been recognised in many 

ancient tempestites (e.g. Aigner, 1985; Westrop, 1989; 

McKie, 1990). 

Bedding 

Tempestites have sharp, often erosional bases, overlain 

by coarse-grained bioclastic or intraclastic beds, the 

latter being particulary common in Cambrian deposits. 

Tempestite units are commonly graded, fining upward to a 

symmetrically rippled cap (Kreisa, 1981; Aigner, 1982, 1985; 

McKie, 1990). Bioclastic grainstones and intraclastic 
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rudstones commonly contain cements of bladed or equant 

cement crystals filling primary shelter-porosity under large 

intraclasts or bioclasts. Similarly, due to screening, 

interstitial sediment may be perched on top of larger 

bioclasts or intraclasts, with an increase in abundance and 

coarseness towards the top of the bed (Kreisa, 1981}. 

Distribution of internal sediment within coarse-grained 

tempestite beds may be a result of 'wave pumping' (Clarke et 

al., 1982}. Even though the amplitude of the pumped 

oscillation may only be a few millimetres, when combined 

with diffusion a thick layer of sediment may be swept clear 

of fine material (Vincent, 1986}. As storm-energy wanes fine 

sediment is deposited at the top of the bed, resulting in 

the uneven distribution of fine-grained sediment throughout 

the bed. 

Bed thickness, grain size and bed frequency will 

ideally show a proximal/distal trend (Aigner, 1985}. 

Proximal tempestites tend to be thicker and coarser grained 

than their distal equivalents. However, the heterogeneous 

distribution of sediments and variations in storm magnitude 

combine to obscure simple proximal/distal relationships . 

Locally, tempestites may form sharp-based scours, up to 

40 em deep and 2 m wide. These erosional features have been 

termed gutter, or pot casts (Whitaker, 1973; Myrow, 1991, 

1992}. Myrow (1991} considered gutter casts to be evidence 

of a shallow subtidal sediment-bypass zone lying directly 
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offshore from the intertidal zone. This sediment by-pass 

zone is characterised by erosion and sediment transport with 

little net deposition, scour-fill being emplaced after the 

erosional event {Goldring and Aigner, 1982}. Palaeocurrent 

data derived from gutter casts is useful in basin analysis, 

since orientations seem to reflect consistent storm-current 

systems {Whitaker, 1973; Aigner, 1985}. 

Hummocky cross-stratification (HCS) 

Although HCS has been widely recognized from a number 

of ancient sequences {eg., Harms et al., 1982; Hamblin and 

Walker, 1979; Duke, 1985}, considerable debate still 

surrounds its formation. However production of HCS appears 

to be controlled bathymetrically, with estimations of water 

depth ranging from 1-2 m {Duke, 1985; Greenwood and Sherman, 

1986}, to 10-30 m {Hunter and Clifton, 1981; Handford, 

1986}. 

Bedflow characteristics responsible for the production 

of HCS are still unclear, with debate centred on 

unidirectional {Duke, 1985} or multidirectional flow 

{Handford, 1986} . The presence of consistent palaeocurrent 

data from ripples associated with HCS is cited as evidence 

of deposition from unidirectional waning flows {Handford, 

1986). Examination of over 100 examples by Duke {1985) has, 

however, led to the opposite conclusion that 
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multidirectional flows are responsible. Such a conclusion is 

based on the close association of HCS with hurricanes, as 

opposed to extratropical storms; hurricane systems being 

characterized by predominantly oscillatory, or 

multidirectional flows, as opposed to the unidirectional 

flows often associated with mid-latitude winter storms. 

However, demonstration of unidirectional flow components 

from hurricane systems (Morton, 1981) suggests that HCS may 

also be deposited from waning, unidirectional flows. 

In a study of modern HCS in lake deposits, Greenwood 

and Sherman (1986) suggested a combined mechanism which 

appears to be the direct result of strong angular 

relationships between wave and current motion, plus the 

contribution of the 'steady' current at an angle to the 

primary wave-induced shear. However, until convincing HCS is 

replicated in the lab uncertainties regarding its formation 

will continue to exist. 
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Ch. 5. Palaeoenvironmental Interpretation 

(i) Water Depth 

Accurate evaluation of water depth for Bison Creek 

deposition is difficult. Previous investigations (Westrop, 

1989) have identified a suite of subtidal, storm-dominated 

structures. However, such features may be formed in a broad 

range of depths, down to approximately 300m (Komar et al., 

1976). A reasonable estimation of water depth is possible by 

comparing the sedimentary structures present in the Bison 

Creek Formation to an idealised proximal/distal profile 

(Fig. 11). 

The Bison Creek Formation lacks features indicative of 

deposition within the intertidal, sediment by-pass, or HCS 

zones. However, there is abundant evidence of storm

dominated deposition (Westrop, 1989), including graded 

bioclastic and intraclastic beds, commonly with erosional 

bases. Rare gutter casts near the base of the overlying 

Mistaya Formation represent small, local scours, and are not 

related to widespread sediment by-pass. Deposition occurred 

above storm-wave base, but below the HCS zone. Absolute 

values for water depth are impossible to establish, however, 
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the general relationship between storm waves and depth of 

wave base (wave base = 1
/ 2 wavelength; Ross, 1977) indicates 

a typical storm wave of height 10 m and wavelength 150 m 

(Swift et al., 1986) would create turbulence down to 

approximately 75 m. Such a depth agrees with the presence of 

upward-diverging Renalcis in patch reefs and the benthic 

trilobite fauna which indicate deposition within the photic 

zone. 

Cii) Facies Assignment 

Strata of the Bison Creek Formation, along with 

comparable mixed carbonate/siliciclastic sequences, have 

traditionally been considered to represent coarse-grained 

storm deposits (tempestites) interbedded with fine-grained, 

nbackgroundn sediments (e.g. Hunter and Clifton, 1982; 

Kreisa, 1981; Aigner, 1982, 1985; Brett et al., 1986; 

DeCelles, 1987; Brookfield and Brett, 1988; Westrop, 1989; 

Lee and Kim, 1992; Sami and Desrochers, 1992; Jennette and 

Pryor, 1993). Facies variations are interpreted to reflect 

rare, high-energy storm events punctuating deposition in a 

generally low-energy environment. Using this traditional 

model, the Bison Creek Formation has been divided into three 

broad facies (Westrop 1989): 

(a) tempestites - coarse-grained bioclastic or ooidal 

grainstone and intraclastic rudstone; 
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{b) "background" sediments - lime mudstone, 

argillaceous siltstone and lime siltstone and; 

{c) microbial patch reefs. 

However, investigation of storm frequency during Bison Creek 

deposition suggests that this model is incorrect. 

Storm Frequency 

Since the generation of hurricanes and extratropical 

storms is governed by surface-water temperature, atmospheric 

circulation patterns and global geography, the frequency of 

storms at a given location is determined by latitude and 

orientation of the shelf margin. Variations in any of these 

factors will consequently affect storm frequency {Marsaglia 

and Klein, 1983; Barron, 1989). 

Based on average sedimentation rates for deposition of 

the upper Cambrian, the Bison Creek Formation is considered 

to span some 5 Ma {Westrop and Ludvigsen, 1987), probably 

too small a time-frame to be influenced by the large-scale 

{15-20 Ma) climatic variations {e.g. Barron 1989). 

Similarly, high-frequency 'Milankovitch-band' climatic 

changes {10,000-20,000 year periodicity; Fisher and 

Koerschner, 1985; Barron, 1989) will exert minimal control 

on the overall frequency of storms during deposition of the 

Bison Creek Formation. Given that Cambrian seas, atmospheric 

circulation patterns, and continental configurations, were 
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much different from those that exist today, it is 

unreasonable and unnecessary, to assume that the frequency 

of these ancient storm events was comparable to present day 

frequencies. Quantitative evaluation of Cambrian storm 

frequency is impossible without more accurate chronometric 

data than is presently available. However, for the purpose 

of facies modelling, the important consideration is that 

storms were geologically-common and the frequency of storm 

events likely remained constant during the time period under 

investigation. 

The generation of regular, geologically frequent, 

storms implies that deposition of the entire Bison Creek 

Formation was controlled by high-energy storm events. That 

means the distribution of lithologies is not governed by 

changes in energy level, as has been traditionally 

considered, but by changes in the availability and 

composition of sediment. 

(iii) Lithologic Interpretation 

Argillaceous Siltstone, Lime Siltstone, and Lime Mudstone 

Lime mudstone, argillaceous siltstone and lime 

siltstone, have previously been considered to represent 

'background sediments', deposited during low-energy periods 

between major storm events (Kreisa, 1981; Aigner, 1982, 
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1985; Westrop, 1989; Lee and Kim, 1992; Sami and Desrochers, 

1992}. However, the presumed regularity and commonness of 

storms throughout deposition of the Bison Creek Formation, 

suggest that the fine-grained sediments must have been 

subjected to the same high-energy events as the coarse

grained units. Characteristics indicative of storm-induced 

turbulence include: small symmetrical ripples; lenses of 

bioclastic grainstone or intraclastic rudstone; and rare 

gutter casts. However, unlike the coarser-grained sediments, 

the fine-grained sediments lack development of a 

distinctive 'signature' of high-energy events, commonly 

preserving little, or no, trace of a storms passage because 

the grain size is too small to form large-scale bedforms. 

Ooidal Grainstones 

Modern-day ooids are generated in warm, moderately 

turbulent, shallow-water settings. In the Bahamas, ooids 

form large, shallow subtidal shoals; their position governed 

by dominant-current direction and storm track (Harris, 

1979}. Ooids in the Bison Creek Formation were likely 

generated on an adjacent, shallow-water carbonate platform. 

Lateral persistence of homogenous ooidal grainstones 

suggests that shore-normal oriented coastal jets, 

sporadically developed by major storm events and capable of 

transporting large quantities of sediment, were responsible 
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for the transport of ooids from the carbonate platform. 

Vertical distribution of oolidal beds therefore reflects 

variations in the frequency of coastal jet formation and the 

variable location of ooid shoals in shallower water. 

Intraclastic Rudstones 

Abundant intraclastic rudstones and hardgrounds in the 

Bison Creek Formation indicate synsedimentary lithification 

of the Late Cambrian sea-bottom. Intraclastic rudstones 

formed due to the lowered wave base associated with major 

storms, eroding a partially lithified, sea floor pavement 

(Kelling and Mullin, 1975; Sepkoski, 1982; Markello and 

Read, 1981; Marsaglia and Klein, 1983). The apparent 

abundance of intraclastic rudstones in Cambrian sequences is 

attributed to the seemingly impoverished Cambrian benthic 

fauna which created little in the way of sediment 

disturbance, so aiding early lithification of the substrate 

(Eckman et al., 1981; Sepkoski, 1982; Droser and Bottjer; 

1989). 

Source of Intraclasts 

Few details are available from the recent literature 

concerning possible transport distances of intraclasts from 

their site of formation to site of deposition. However, 

48 



additional information is available by the application of 

simple calculations to data obtained from outcrops and 

slabbed sections. 

Point-counting of clast to matrix ratios indicates 

intraclastic beds to contain 45-55% (by area) of lime 

mudstone to bioclastic grainstone matrix. Based on field 

observations, the average thickness of lithified horizons 

interpreted to be the clast source is 1 em. 

Assuming an average clast size of 5 em x 5 em x 1 em 

thick, and a source area of 1 m2 : 

1. 1 m2 of substrate is able to generate 400 clasts. 

2. Volume of each clast = 25 cm3 

3. Total volume of clasts (400 x 25) = 10,000 cm3
• 

4. Add to these clasts an equal volume of matrix to 

produce a total volume of material available for 

deposition = 20,000 cm3 • 

Depositing this volume of material in a bed 10 em thick 

(typical of Bison Creek rudstones) would create a bed with 

dimensions of 45 em x 45 em. Such a value implies a 

reduction in area of over 50% between the source and the 

final bed. Similarly, if the final bed covered 10,000 m2
, 

(100 m x 100 m) then the source area required would be 

approximately 20,000 m2 • Such values indicate the transport 

of clasts from between hundreds and thousands of metres for 

laterally-persistent rudstone beds if lithification is only 

occurring in one layer. Three models are considered: (a) 
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transport of clasts from their source to the final site of 

deposition; (b) the repeated lithification and erosion of 

the substrate, or; (c) the successive lithification of 

several layers. Each of these possibilities is discussed 

below. 

(a) Clast Transport 

Examination of lateral bed characteristics shows that 

intraclastic rudstone beds occasionally pinch-out after a 

few tens of metres; the majority are traceable for several 

hundred metres before pinching out and rare beds are 

traceable for > 2 km. Even when considering the high primary 

porosity of lime siltstone clasts (resulting in an effective 

density of approximately 1.8 gcm-3 , transport of clasts over 

such large distances is unlikely since typical current 

velocities associated with oscillatory storm flows (5-40 

cms-1
, Swift et al., 1986) are approximately an order of 

magnitude lower than the threshold velocity required to 

initiate clast transport (Walker, 1973). 

(b) Repeated Lithification and Erosion 

This possibility is discounted since evidence of 

prolonged submarine exposure is rare: clast-surfaces are 

rarely bored and phosphatic, glauconitic or iron-oxide 
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coatings, considered to be indicative of prolonged submarine 

exposure (Lindstrom, 1979; Pomoni-Papaioannou and Solakiius, 

1991) are absent. The greater the time the clasts remain on 

the sea-floor prior to being preserved as a final bed, the 

greater the probability of producing composite clasts. 

Composite, or 'multi-generation clasts' (Kreisa, 1981), 

which record a series of lithification and erosional events, 

are rare in the Bison Creek Formation. 

(c) Multiple Layers 

In this model clasts are produced by the synsedimentary 

lithification of successive layers of sediment. 

Thickness and composition of lime mudstone horizons 

above and below intraclastic beds (Plate 4C) is identical to 

clasts, suggesting similar beds to have been the clast 

source. Fractured and uplifted portions of basal lime 

mudstone beds (Fig. 12) indicate basal beds were cemented 

prior to the onset of storm-induced turbulence. Comparable 

synsedimentary-cementation is occurring in the present-day 

Arabian Gulf, with lithified horizons being separated by 

unlithified layers of soft-sediment, enhancing their 

susceptibility to erosion by storm-turbulence (Shinn, 1969). 

Lithification of several layers of sediment in effect 

doubles the source area without requiring clasts to be 

transported over long distances. Calculations show that at 
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least two layers are necessary to produce the required 

volume of clasts. Depth of scour, based on gutter casts and 

erosional structures, is < 20 em. This figure is much lower 

than the 1-4 m values postulated by Mount and Kidder (1993) 

for Lower Cambrian intraclastic rudstones in South 

Australia. However, in their calculations Mount and Kidder 

potentially underestimate the role of multiple events in the 

formation of the southern Australian examples. Additionally, 

these rudstones differ from the Bison Creek examples since 

they contain more clasts (85-90% of a bed compared to 40-50% 

in the Bison Creek) and the interpreted source of clasts is 

much smaller than the several layers which were 

theoretically broken up to form Bison Creek intraclasts. 

Cystoidal Grainstones 

Cystoid ossicles occur predominantly in homogeneous 

grainstone beds, although they may also from a subordinate 

component of trilobite grainstones and intraclastic 

rudstones. 

The presence of rare holdfasts on the upper surfaces of 

thrombolites (Plate SF) indicates that at least a portion of 

the cystoids represent the within-habitat reworking of an in 

situ fauna. However, degree of sorting, homogeneity and 

lateral persistence suggest that coastal jets were 

responsible for the formation of the majority of thick beds. 
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As such, cystoid ossicles are interpreted to have a dual 

source: the majority of fragments in thick homogeneous beds 

represent allochthonous material swept off the shallow shelf 

by coastal jets; whereas the relatively minor amounts of 

cystoid material in mixed bioclastic beds reflect the 

within-habitat reworking of an in situ fauna. The absence of 

ooidal beds, and abundance of cystoidal grainstones in the 

upper part of the Mount Cory section, reflects variations in 

platform conditions. In the southern area (Mount Cory 

section) shallow-water environments are interpreted to have 

been dominated by cystoids with only rare ooid shoals; 

further to the north and west, similar shallow-shelf 

environments were characterised by the presence of mobile 

ooid shoals, cystoids being present in slightly deeper 

water. 

Trilobite Grainstones 

Erosional bases and sediment grading present in 

bioclastic grainstones are interpreted as recording 

deposition from a waning energy regime. This interpretation 

has been accepted for many analogous bioclastic beds and 

coquinas (Kreisa, 1981; Aigner, 1982, 1985; Kidwell, 1993). 

Storm flows which are responsible for the production of 

coarse-grained bioclastic beds are combined unidirectional 

flows with a strong oscillatory (wave) component (Aigner, 
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1982, 1985; Swift et al., 1986; Vincent, 1986). 

Depositional models to explain the distribution of 

coarse-grained bioclastic material within the Bison Creek 

Formation are dependent on the sediment source. Three main 

models are proposed for the trilobite bioclasts: 

(a) transport from a shallow-water, carbonate

platform habitat; 

(b) constant winnowing and concentration from the 

fine-grained sediments and; 

(c) an in situ, but sporadically developed population 

subjected to minimal within habitat reworking prior to 

burial and preservation. 

(a) Transport Model 

The lack of intact specimens and presence of beds 

composed of bioclasts, intraclasts, and ooids mixed together 

suggest skeletal material may have been transported prior to 

deposition. In this model the observed vertical distribution 

of trilobite-bearing beds is governed by the development of 

storm-flows capable of transporting bioclasts from the 

platform. The sporadic formation of coastal jets capable of 

transporting large volumes of sediment from shallower water 

is indicated by the presence of allochthonous ooidal 

grainstones. 
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However, modern storm-dominated systems show minimal 

evidence of mixing of bottom faunas, except in very near

shore zones; resulting in only minor, out-of-habitat, 

transport of shells (MacDonald, 1976; Aigner and Reineck, 

1981; Kreisa, 1981; Carthew and Bosence, 1986; Hubbard, 

1992; Kidwell, 1993; Kidwell and Bosence, 1993). Molluscan 

distribution both before, and after, Hurricane Hugo in the 

Virgin Islands (Miller et al., 1992) indicate little overall 

mixing of shells. 

Based on size-sorting in Ptychaspis-dominated 

assemblages Westrop (1986a) concluded that the trilobites of 

the Bison Creek Formation represent an in situ fauna, 

subjected to fairly minimal, within-habitat reworking. Such 

results agree with the conclusions of Davies et al. (1989), 

which identified a series of taphonomic features indicative 

of out-of-habitat transport which included breakage, edge

rounding and surface abrasion. 

(b) Winnowing of fine grained sediments 

The lack of bioclastic material in the fine-grained 

portion of mixed fine-siliciclastic/coarse-carbonate 

sequences has led previous workers to assume that coarse

grained bioclastic beds accumulate as lags from the 

winnowing of fine-grained sediments (Markello and Read, 

1981; Brett et al., 1986; Westrop, 1989). 
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Symmetrical ripples and rare gutter casts in fine

grained sediments do represent intermittent reworking of 

fine beds by storms. Conceivably, these same storm events 

would be responsible for the selective concentration of 

skeletal material and subsequent formation of coquinas. 

However, experimental investigation of relative rates of 

skeletal production and dissolution (Alexandersson, 1979; 

Davies et al., 1989) indicates skeletal beds to be unable to 

form by the simple accumulation of shell-debris on the 

sediment surface; the rate of carbonate precipitation being 

lower than the rate of dissolution. Preservation of skeletal 

material, however, may be aided by physical disturbances 

such as storms and currents which aggregate shells into 

dissolution-resistant layers and inhibit biogenic activity 

(Aller, 1981), a view reinforced by the formation of shell

beds by winnowing in coastal Malaysia (Seilacher, 1982b). 

However, shell-beds formed by the repeated reworking of 

muddy sediments show a gradual maturation of components, 

reflecting differing resistivity of the component grains to 

abrasion (Seilacher, 1982b). In comparison, skeletal 

material of the Bison Creek is disarticulated but unabraded. 

Repeated reworking and concentration are important 

mechanisms for the formation of some shell beds. However, 

the high degree of preservation, presence of unreworked 

bioturbated horizons, and scour-depth (10-20 em) displayed 

by Bison Creek examples are all compatible with minimal 
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winnowing of only the uppermost few centimetres of the 

substrate. 

{c) Reworked in situ fauna 

Based on size-sorting, degree of preservation and 

facies patterns the trilobites are interpreted to represent 

an in situ benthic fauna, subjected to fairly minimal, 

within-habitat reworking. The vertical distribution of 

trilobite-bearing beds, traditionally attributed to 

variations in storm frequency, is interpreted here to have 

been governed by variations in the location of trilobite 

communities. 

Broad-scale correlation of trilobite-bearing beds 

between the four sections (Fig. 13) indicates a series of 

near-shelf-wide colonisations by benthic trilobites. It is 

impossible, however, to isolate the mechanisms controlling 

colonisations, although extrinsic factors such as food 

content, water temperature or oxygen level are all 

possibilities. Precise correlation of individual beds is not 

possible, reflecting variations in the original trilobite 

distribution between sections combined with the possible 

reworking of some beds by subsequent storm events. 
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Correlation of trilobite-bearing beds between sections A,B 

and D. Correlations are based on the averaging of grainstone beds over 5 

m intervals. Sections are hung from the base of the Ellipsocephaloides 

trilobite Zone. Due to absence of trilobite-bearing strata the base of 

the Ellipsocephaloides Zone may only be defined to within -15 m. 
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Ch. 6. Stacking Patterns 

(i) Facies Distribution 

Association of trilobite-bearing and intraclastic beds 

(Fig. 14) and the occurrence of bioclastic matrices in 

intraclastic beds, suggest that trilobites lived during 

periods characterised by penecontemporaneous cementation of 

the sea bottom. However, benthic trilobites are commonly 

regarded as soft-sediment dwellers, ill-suited to firm or 

hard substrates. Two possible models for this lithological 

observation are evaluated: 

(a) Colonisation of a muddy substrate which is subsequently 

cemented, restricting the trilobite community. 

As lithification of the muddy substrate proceeded the 

availability of habitats became restricted, resulting in 

unfavourable conditions for trilobite colonisation. 

Resumption of muddy-bottom conditions once again produced a 

'trilobite-friendly' environment, allowing recolonisation. 

However, the scarcity of bioclastic wackestone or grainstone 

clasts in rudstones suggests lithification was occurring in 

a separate location from that inhabited by trilobites sothat 

this model seems unlikely. 
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Fig. 14. Characteristic portions of (A) upper member; 

(B) middle member, and (C) lower member strata showing typical vertical 

facies associations. Sections are hung from the base of the 

Ellipsocephaloides Zone and are correlated as in Fig. 13. 

61 



(b) Segregation of the sea bottom into lithified and 

unlithified areas. 

The sea bottom was characterised by the patchy 

distribution of sediments: benthic trilobites lived in areas 

of soft-sediment which coexisted with areas undergoing 

synsedimentary lithification. The formation of 

subenvironments was governed by the presence of broad, low

relief, temporally-shifting, submarine highs. Lateral 

variations in bed thickness indicate depositional relief to 

be between 10 and 40 em and spacing of hummocks to be 

between several tens to hundreds of metres. As a result of 

their elevated position, topographic highs experienced 

increased shear stress compared to the surrounding sediment. 

Variations in the stress field resulted in the transport of 

loose sediment away from topographic highs into low-lying 

regions (Dawson, et al., 1983). The active circulation of 

CaC03 saturated seawater, combined with removal of 

unconsolidated surficial sediment, aided preferential 

cementation of sediment on the crests of topographic highs. 

Local destruction of the armoured substrate and production 

of intraclasts may have been aided by the erosion of 

unconsolidated fine-grained sediment at the flanks of the 

highs (Fig. 15). Trilobites are envisioned to have inhabited 

the muddy regions between armoured topographic highs. 

Development of submarine relief on modern shelves is 

governed by local bottom currents and dominant storm trends 
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Fig. 15. Formation of intraclasts: (1) incipient sea floor 

cementation taking place on the crests of submarine highs; (2) 

initiation of storm turbulence and erosion of soft sediment around 

flanks; (3) continued turbulence, cemented layers beginning to break up 

and form small, angular, intraclasts; (4) waning of storm energy and 

deposition of clasts as a graded bed. 
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(Barraclough-Fell, 1967; Hollister and Heezen, 1967; Heezen 

and Hollister, 1973; Parker et al., 1988). Changes in the 

position of sediments was possibly controlled by variations 

in the orientation of dominant palaeocurrents through time. 

A similar distribution of sediments is seen today on the 

seafloor of offshore Alabama and northwest Florida 

(Schroeder et al., 1988) and also along the Arabian Gulf 

(Shinn, 1969) with patchy distribution of skeletal and fine-

grained sediments and sea-floor cementation occurring on 

topographic highs up to 1.5 m high. The existence of 

temporally-shifting subenvironments producing a complex 

lateral and vertical facies mosaic has important 

implications for the development of a 'dynamic 

stratigraphy'. 

(ii) Lithostratigraphy 

The Bison Creek Formation may be subdivided into three 

informal members (Westrop, 1989) (Fig. 16): 

Lower member. 

The lower member is characterised by the presence of 

abundant coarse-grained bioclastic grainstone and 

intraclastic rudstone beds. Lime mudstone and argillaceous 

siltstone form the predominant fine-grained components. 
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Middle member. 

The middle member is dominated by stromatolitic and 

thrombolitic patch reefs. Interbeds are predominantly 

composed of argillaceous siltstone, along with lime 

mudstone, bioclastic grainstone and intraclastic rudstone. 

Upper member 

Strata of the upper member display greatest lithologic 

heterogeneity. Rock types include coarse-grained bioclastic 

grainstone, intraclastic rudstone, argillaceous siltstone, 

lime siltstone, lime mudstone, scattered patch reefs and 

common ooidal grainstone. Ooidal grainstones only occur in 

the upper member where they are present as thick (0.3-1.2 

m), laterally persistent beds. Fine-grained sediments are 

dominated by lime siltstone. 

(iii) Comparison of Sections 

Sections A, B and D (Wilcox Peak, Mount Murchison and 

Tangle Ridge respectively) correspond to the proposed tri

fold subdivision of Westrop (1989) (Fig. 16). However, at 

section C (Mt. Cory), overall thickness is reduced by 

approximately 50% {90 m compared to 180-200 m) and coarse

grained beds along with ooidal grainstones are rare to 
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absent in the upper member. Two members are evident at Mount 

Cory: a lower argillaceous siltstone-dominated member, 

overlain by an upper lime siltstone-dominated unit. Patch 

reefs are chiefly located in the middle of the formation 

(Fig. 16). Ooidal grainstone beds, are absent in section C, 

but ooidal intraclasts are present in one bed. 

Vertical changes in lithology and overall thickness 

between Mount Cory and the other three, more northerly 

sections reflect differences in the composition of sediments 

on the shallower shelf, along with variations in subsidence 

and sedimentation rates. 'Compression' of trilobite zones by 

approximately 50 % at Mt. Cory indicates reduced, but still 

uniform, subsidence rates. Absence of extensive hardgrounds 

at Mount Cory suggests sedimentation rates were comparable 

to the rest of the shelf. 

Lateral Facies Patterns 

Superb exposure (up to 2.5 krn at Mount Murchison) 

allows a degree of lateral control unavailable in previous 

investigations (e.g. Aigner, 1982; 1985; Jennette and Pryor, 

1993). An appreciation of the lateral variation of 

individual beds has fundamental implications for regional 

correlations, development of facies models, and isolation of 

possible extrinsic controls. 

On an outcrop scale, three scales of bed continuity are 
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observed: (i) rare beds of bioclastic grainstone and 

intraclastic rudstone pinchout after tens of metres; (ii) 

the majority of beds are traceable for hundreds of metres 

before pinching out; and (iii) rare beds may be traced for 

upwards of 2 km. Thinner beds are more likely to pinch out 

over shorter distances, whereas thicker beds may show 

variations in thickness of 10-40 em but are continuous for > 

2 km. Basal scour (1-15 em) associated with tempestites 

produces gently undulose to irregular, bases. Undulose bed 

tops are common, and are occasionally in the form of 

megaripples. 

Variations in bed thickness, lateral transition from 

one lithology to another, pinch out of beds, and the 

lenticular shape of many beds, are all indicative of 

syndepositional, low relief, topography (Figs. 17 & 18). 

Variations in bed thickness indicate relief to have been < 

50 em. Comparable patchy sediment distribution and submarine 

relief of up to 1.5 m exists along the present day coast of 

Alabama and Florida (Schroeder et al., 1988), the Arabian 

Gulf (Shinn, 1969) and deep ocean basins (Vogt, 1986). 

Presence of lenticular rudstone beds from the Upper Cambrian 

of Wyoming (Sepkoski, 1982) and the Lower Ordovician of 

Korea (Lee and Kim, 1992) suggests _that submarine relief may 

have played a similar role in these areas and may be 

important in the deposition of other ancient storm-dominated 

sequences. 
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Fig. 17. Reconstruction of the Cambrian shelf showing shallow-water 

position of ooid and cystoid shoals, scattered patch reefs and patchy 

sediment distribution in deeper water controlled by submarine 

topography. 
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Fig. 18. Detail of Cambrian deep-water shelf showing control of 

sediment distribution by low-relief submarine topography. Cystoids and 

trilobites not to scale. 
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Civ) Event Stratigraphy. 

Catastrophic events such as earthquakes, volcanic 

eruptions, storms and turbidity currents are comparatively 

short-lived and rare by human time scales, but are 

geologically frequent and form an important, if not 

dominant, control on the nature of the stratigraphic record 

(Ager, 1981; Seilacher, 1982a) 

The comparison and correlation of beds formed by 

instantaneous processes has been termed "event stratigraphy• 

(Ager, 1981; Aigner, 1982, 1985) or •event stratinomyn 

(Seilacher, 1982b). As chronometric dating of beds is rarely 

possible, no indication of absolute time is available, 

resulting in most event correlations being based on 

lithologic characteristics. 

Event correlations from tempestite sequences have been 

used to refine biostratigraphic correlations (e.g. Aigner, 

1985; Glenister and Kauffman, 1985; Kauffman; 1988). 

However, documentation of the lateral impersistence of storm 

beds, noted in passing by Sepkoski (1982) and Lee and Kim 

(1992), raises questions concerning the validity of 

correlations from isolated sections such as quarry exposures 

and cores (eg. Aigner, 1985, Glenister and Kauffman 1985). 

Failure to account for lateral variability and pinchouts of 

beds may result in the miscorrelation of individual beds, or 

packages of beds showing similar lithologic characteristics. 
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The Bison Creek Formation provides an instructive 

opportunity to examine the limitations of event 

stratigraphy. Individual beds cannot be confidently 

correlated between sections. However, graphs based on the 

thickness of coarse-grained units plotted as a percentage of 

total exposure over 5 and 10 m intervals from the base of 

the measured sections (Fig. 13), allow regional correlations 

to be undertaken. Sections were 'hung' from the base of the 

Ellipsocephaloides Zone, eliminating any tendancy to align 

the sections· to a 'best fit' with little regard for the 

possible miscorrelation of lithologically similar beds. 

Using this method event beds may be used to refine existing 

biostratigraphy. 

Correlations reflect a series of trilobite 

colonisations across the submerged shelf. Correlation of 

individual beds is not possible due to variations in storm 

intensity and frequency across the shelf combined with the 

patchy distribution of sediment 

Comparable carbonate sequences have been divided into a 

series of coarsening-, and by inferrence shallowing-, upward 

cycles (eg. Markello and Read, 1981; Aigner, 1985; Mitchum 

and Van Wagoner, 1991; Jennette and Pryor, 1993), presence 

of these apparent shallowing-upward cycles being attributed 

to high-frequency (Milankovitch band) global sea level 

changes. However, passive margins are characterised by a 

small range of subsidence rates which ultimately control the 
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thickness of any 'cycles' developed (Algeo and Wilkinson, 

1988). Recognition of apparently similar time frames for 

cycle deposition and orbital periods does not prove a 

relationship exists between the two. 

This search for regularity in the geologic column 

reflects the aim of many earth scientists to find an orderly 

system of geologic change. However, there is little 

independent evidence for the existence of high-periodicity 

sea level changes prior to 5 Ma b.p., and even if such 

climatic changes did occur the continued evolution of the 

Earth-Moon system through geologic time will have resulted 

in marked changes in cycle periodicity (Lambeck, 1982). 

Perhaps of greater concern is the basis of cycle 

recognition within subtidal, storm-dominated sequences. 

Identification of cycle boundaries in lithostratigraphic 

packages is subjective because it requires assignment of 

proximal/distal interpretations which cannot be 

independently verified. Furthermore, based on observations 

from the Bison Creek Formation, the marked lenticularity of 

many if not most tempestites results in laterally varying 

cyclic stacking patterns: without being able to demonstrate 

cycle continuity or independently date cycle duration, 

correlations become unconvincing. 
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Ch. 7. Conclusions 

The mixed, fine-grained siliciclastic/coarse-grained 

carbonate Bison Creek Formation provides a unique window on storm 

depositional processes. Vertical stacking patterns, traditionally 

attributed to represent alternating high and low energy 

conditions, are reinterpreted to reflect variations in sediment 

availability: siliciclastic units do not represent lower-energy 

episodes, but merely relate to periods which were unfavourable 

for the production and deposition of coarser-grained allochems. 

Regional correlation of trilobite-bearing beds is a reflects a 

series of near-shelf-wide colonisation pulses by benthic 

trilobites. 

The Cambrian sea-bottom was characterised by a temporally

shifting, patchy sediment distribution, with lateral facies 

variations resulting from low-relief (10-40 em), syndepositional 

topography. Incipient sea-floor cementation occurred on the 

crests of these gentle submarine-highs. Identification of lateral 

facies variability has important implications on the application 

of event stratigraphic techniques to this and similar storm

dominated sequences. 

Structures developed in coarse-grained beds formed during 

peak instantaneous flows (Duke, 1990) and show a roughly shore-
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normal orientation. Bison Creek palaeocurrents indicate peak 

instantaneous flows to have been oriented SE/NW, normal, though 

slightly oblique to the inferred, E/W trending Cambrian 

shoreline. Such a discrepancy may be explained by either the 

obliquity of dominant storm trends to the shoreline, or the 

incomplete refraction of surface waves due to offshore highs. 

Palinspastic cross-sections for the western margin of Laurentia 

(Struik, 1987) indicate the development of offshore horsts 

capable of interfering with wave refraction. However, it is 

difficult to pinpoint exact mechanisms due to the poorly 

constrained early Palaeozoic palaeogeography. 

Palaeocurrent data indicate the northerly part of the 

western margin to have trended NNW/SSE (c.f. Early Cambrian 

reconstructions of VanDer Voo et al., 1988). Variations in 

palaeocurrents, formation thickness, and vertical stacking 

patterns at Mount Cory demonstrate the presence of a large marine 

embayment in this region and not a simple linear shoreline as had 

been previously envisaged. 

Evidence of periodic major storm events along the Cambrian 

margin of Laurentia suggest this region was favourable for the 

development of major storm systems. Sedimentologic evidence for 

storm-dominated deposition during the Upper Cambrian outweighs 

theoretical barriers to storm generation_ such as low latitude and 

position on the west-side of the continent (Klein and Marsaglia, 

1987) which are based on inaccurate Palaeozoic reconstructions 

(Dalziel, 1991; Stern et al., 1992) and may include errors of up 
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to 15o (Duke, 1987). 

It may be that cyclic forcing mechanisms (i.e. Milankovitch 

Cycles) may have played a role in passive margin sedimentation 

and deposition of the Bison Creek Formation, however, their 

effect cannot be isolated from the overriding variables of (1) 

subsidence; (2) patchy, temporally-shifting, sediment 

distribution; (3) storm frequency and magnitude; (4) differing 

respone of the substrate to storm turbulence - erosion or 

deposition; (5) proximal/distal relationships and (6) the post

depositional bed history. 
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PLATE 1. 

A. Section A: Wilcox Peak. Measured section located on 

shoulder below the summit of Wilcox Peak. 

B. Section B: type section at Mount Murchison. L: Lyell 

Formation; B.Ck: Bison Creek Formation; M: Mistaya 

Formation. 

C. Detail of Section B. 

D. Section D: Tangle Ridge. 

E. Section C: Mount Cory. 
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PLATE 2. 

A. Recessive-weathering siltstone, Mount Cory (C/60.60 

rn) . 

B. Well-bedded lime mudstones overlying siltstone with 

lime mudstone nodules, Mount Murchison (21.50 rn). 

C. Herringbone cross-bedded ooidal grainstone. Cross

beds are picked out by dolomitization of the ooids, 

Mount Murchison. 

D. Planar and cross-laminated beds lime siltstone beds, 

Mount Murchison (B/143.25 rn). 

E. Detail of wave-rippled lime siltstone, Mount Cory. 

Scale bar is 5 ern long. 

F. Gutter casts in lime siltstone near the Bison 

Creek/Mistaya contact, Mount Murchison. 

G. Megarippled bioclastic grainstone, Mount Murchison. 

Scale bar is 75 ern long. 

90 





PLATE 3. 

A. Stacked bioclastic grainstones, Mount Murchison 

{B/24.66 m). 

B. Bioclastic grainstone with scoured base. Underlying 

lithology is well-bedded lime mudstone. Maximum depth 

of scour is -7 em, Mount Murchison {B/63.60 m). 

C. Trilobite grainstone. Delicate trilobite fragments 

are disarticulated but unbroken, Mount Murchison. Scale 

bar is 2 em. 

D. Trilobite grainstone, predominantly composed of 

spines and free-cheeks with occasional cranidia, Mount 

Murchison. Scale bar is 1 em. 
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PLATE 4. 

A. Intraclastic rudstone (cross-section) . Clasts are 

composed of lime siltstone, some clasts containing 

portions of ripples (R) . Shelter pores (S) located 

beneath clasts are filled by sparry calcite. 

B. Intraclastic rudstone (plan view). Scale bar is 10 

em long. 

C. Thin (1-2 em) lime mudstone beds interpreted to be 

clast source for intraclastic rudstones, Mount 

Murchison (B/22.46 m). 

D. Intraclastic rudstone (cross-section). Clasts lie at 

high angles to bedding and are grouped into 'stone

rosettes', Mount Murchison (B/ 97.35 m). 
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PLATE 5. 

A. Plan view of stromatolites, Mount Cory (C/40.65 m). 

Scale bar is 50 em. 

B. Detail of thrombolite surface with cystoid holdfasts 

(arrow), Mount Cory (C/39.50 m). Lens cap is 5.5 em in 

diameter. 

c. Columnar stromatolites with domal heads, Wilcox Peak 

(A/41.51 m). 

D. Draping-of flanking beds over spherical 

thrombolites, Mount Murchison (B/70.88 m). Hammer for 

scale. 

E. Low-relief bulbous thrombolites, Mount Murchison 

(B/72.61 m). Hammer for scale. 

F. Detail of microbial laminae growing vertically from 

a lime mudstone clasts (C)t Wilcox Peak (A/40.65 m). 
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APPBRDJX: A 

SECTION A/2: WILCOX PEAK. 

Section was measured on the slopes of Wilcox Peak, 

above and behind, the Columbia Icefields Chalet '(52° 15', 

117° 15'). The upper portion of the Bison Creek Formation is 

poorly exposed near the southern ridge of Wilcox Peak. 

Unit. # Description. Thickness Cml. 

272. Unit 
Thick limestone beds of the overlying 
Mistaya Formation. 

271. 1.0 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic laminae 
every 2-4 ems. 

270. 0.4 
Dolomitic lime mudstone at the base. Grading 
upward to finely laminated silt$tone. 

269. 0.2 
Dolomitic lime mudstone, dark grey. Buff
weathering silty dolomitic laminae. 

268. 0.15 
Siltstone, medium to dark grey. Fine 
laminae. Fissile. 

267. 0.15 
Dolomitic lime mudstone, dark grey. Buff
weathering silty dolomitic laminae. 
Laterally traceable. 

266. 0.35 
Lime mudstone, moderately argillaceous. 
Dark grey. Well bedded. Wavy to 
undulose bedding. Rare, thin{< 2 em), 
siltstone interbeds. 
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Total 

198.83 

197.82 

197.42 

197.22 

197.07 

196.92 



265. 
Lower 25 em: medium to fine-grained 
bioclastic grainstone. 
Upper 15 em: coarse-grained bioclastic 
grainstone. Predominantly compQsed of 
pelmatozoan fragments. Trough cross-bedded 
(NE/SW). Scoured contact. Maximum depth of 
scour Scm. 

264. 
Bioclastic grainstone, medium to coarse 
grained. Dark to very dark grey. 
Predominantly composed of pelmatazoan 
material with minor trilobite fragments. 
Trough cross-bedded (N/S). 

263. 
No exposure. 

262. 
Base: well bedded lime mudstone. Rare 
intraclasts (2-4 em x 0.5 em) near base. 
Grades upward to siltstone. 

0.40 

0.45 

6.50 

0.50 

261. 0.30 
Siltstone, light to medium grey. Grading to 
lime mudstone. Fissile near base, well 
bedded near top. 

260. 2.90 
Thrombolite. Individual heads coalesced, 
but still distinguishable. Head sizes: 
(height, width) 60 x 40 em, 75 x 60 em, 
125 x 95 em. Interhead areas filled 
with well bedded lime mudstone and 
lime siltstone. 

259. 0.35 
Lime mudstone, dark grey. Occasional 
thin interbeds of light to medium grey 
siltstone. 

258. 1.70 
Dolomitic lime mudstone, possibly 
thrombolitic. Medium to dark grey. Rare, 
buff-weathering, silty partings 
(<0.5 em thick). Laterally traceable. 

257. 2.80 
Lime mudstone, dark grey. Well bedded. 
Fissile. Laterally traceable. 
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196.57 

196.17 

195.72 

189.22 

188.72 

188.42 

185.52 

185.17 

183.47 



256. 4.50 
No exposure. 

255. 1.20 
Thrombolite. Discrete, subspherical heads 
(up to 65 em in diameter). 

254. 0.20 
Intraclastic rudstone, clast supported. 
Clasts of finely laminated lime siltstone 
(2-4 em x 0.5-1 em). 

253. 0.10 
Lime mudstone, medium to dark grey. 
Common, thin(< 1 em), siltstone interbeds. 

252. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (1-3 em x 0.5-1 em). 
Clast size decreases upward. Coarse-grained 
bioclastic grainstone matrix. 

251. 0.25 
Lime mudstone, dark to medium grey. 
Common lime siltstone interbeds with 
occasional symmetrical ripples: amplitude 
3-5 em, trending NE/SW. 

250. 0.40 
Ooidal grainstone, medium to fine grained. 
Faint parallel laminae. Rare intraclasts 
at base. Undulose base and flat top. 
Laterally traceable. 

249. 0.25 
Siltstone, light grey. Finely laminated. 
Occasional thin (<2 em), laterally 
impersistent, lime mudstone interbeds. 

248. 0.35 
Ooidal grainstone, medium to fine grained. 
Fines upward. Top of bed contains faint 
parallel laminae. 

247. 17.00 
No exposure. 

246. 1.60 
Dolomitic lime mudstone, medium to dark grey. 
Rare trilobite fragments near base. 

245. 0.40 
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180.67 

76.17 

174.27 

174.77 

174.67 

174.52 

174.27 

173.87 

173.62 

173.27 

156.27 

154.67 



Lime mudstone, medium grey. Well bedded. 
Occasional thin (<2 em), laterally 
impersistent, siltstone interbeds. 

244. 0.30 
Dolomitic lime mudstone, medium to dark grey. 
Gradational contact with underlying 
lime mudstone. 

243. 0.85 
Lime mudstone, medium grey. Grading to lime 
siltstone. Well bedded (2-4 em). 

242. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (3-7 em x 0.5-1 em). 
Fine-grained bioclastic grainstone matrix. 

241. 1.80 
Thrombolite. Generally coalesced heads. 
Heads aligned (NE). 

240. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-5 em x 0.5-1 em). 
Medium-grained bioclastic packstone matrix. 

239. 0.10 
Intraclastic rudstone, clast supported. 
Predominantly lime mudstone, with minor 
lime siltstone, clasts (2-5 em x 1 em). 
Medium-grained bioclastic packstone 
matrix. 

238. 0.20 
Lime mudstone, medium grey. Moderately 
argillaceous. Well bedded. 

237. 2.70 
Lime siltstone medium to dark grey. Grading 
to lime mudstone. Well bedded (3-5 em). 
Beds are wavy, possibly rippled. Bed is 
capped by low, domal, thrombolites 
(15-20 em in diameter). Individual heads 
rarely coalesced. 

236. 0.35 
Bioclastic grainstone, medium to fine 
grained. Herring bone cross-stratified 
(NW/SE). 

235. 0.60 
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154.27 

153.97 

153.12 

152.97 

151.17 

151.07 

150.97 

150.77 

148.07 

147.72 



Bioclastic grainstone, medium to fine 
grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. Faint, parallel laminae. Gently 
undulose scoured base. 

234. 0.20 
Bioclastic grainstone, medium to coarse 
grained. Rare lime mudstone intraclasts 
(3-4 em x 0.3-0.5 em). 

233. 0.45 
Bioclastic grainstone, very coarse grained 
(occasional trilobite fragments up to 2.5 em 
long). Predominantly composed of pelmatozoan 
fragments with minor trilobite material. 
Fines upward. 

232. 1.80 
Thrombolite. Coalesced heads. Laterally 
traceable. No channels noted. 

231. 1.20 
Lime siltstone, light to medium grey. 
Well bedded (2-3 em). Rare symmetrical 
ripples (NE/SW). 

230. 0.40 
Lime mudstone, light to medium grey. 
Grading to fine to medium-grained 
bioclastic packstone. Occasional thin 
(<0.5 em) buff-weathering, irregular 
silty dolomitic partings. 

229. 0.12 
Lime siltstone, medium greyjbrown. Rare 
symmetrical ripples (NE/SW). 

228. 0.15 
Intraclastic rudstone, clast supported. 
Large, angular, lime mudstone clasts (10-18 
em x 2 em). Clasts lie parallel to bedding 
and have the appearance of being 'in situ' 
and just beginning to be broken up. 

227. 0.20 
Siltstone, light to medium greyjgreen. 
Fissile. 

226. 0.15 
Intraclastic rudstone, matrix supported. 
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146.92 

146.47 

144.67 

143.47 

143.07 

142.95 

142.80 

142.60 



Mixed lime mudstone and lime siltstone 
clasts (2-4 em x 0.5-1 em). Fine-grained 
bioclastic wackestone matrix. 

225. 0.60 
Thrombolite. Individual heads generally 
coalesced. Heads are separated by 
occasional channels filled with 
intraclastic rudstone and poorly-bedded 
lime mudstone. 

224. 0.08 
Intraclastic rudstone, clast supported. 
Predominantly lime mudstone, with 
occasional lime siltstone, clasts 
(1.5-3 em x 1 em). Fine-grained 
bioclastic packstone matrix. 

223. 0.17 
Siltstone, light to medium greyjgreen. 
Fissile. Moderately calcareous. 

222. 0.30 
Ooidal grainstone, medium grained. 
Spherical ooids up to 2 mm in diameter. 
Scoured base. Slight basal depressions 
filled with intraclasts. 

221. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-6 em x 0.5-0.75 em). 
Medium-grained bioclastic grainstone matrix. 

220. 0.80 
Lime mudstone. Well bedded (3-5 em). 
Rare, thin(< 2 em), laterally 
impersistent siltstone interbeds. 

219. 0.40 
Lime mudstone, medium to dark grey. Well 
bedded. Occasional thin (<2 em), siltstone 
interbeds. 

218. 0.10 
Lime mudstone. Grading to fine-grained 
bioclastic packstone. Predominantly composed 
of trilobite fragments with minor 
pelmatozoan material. Very irregular, 
scoured base. Maximum depth of scour 7 em. 

217. 
Lime siltstone, medium to dark grey. 
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0.25 

142.45 

141.85 

141.77 

141.60 

141.30 

141.15 

140.35 

139.95 

139.85 



Faint symmetrical ripples (NE/SW). 

216. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (3-4 em x 0.5-1 em). 
Clasts generally lie parallel to bedding. 
Fine-grained bioclastic packstone to mudstone 
matrix. 

215. 0.30 
Interbedded lime mudstone and lime 
siltstone. Lime siltstone beds contain 
faint symmetrical ripples (NE/SW). 

214. 0.50 
Basal 20 em: intraclastic rudstone. 
Grades upward to low-angle trough cross-
bedded (E) ooidal grainstone. 

213. 0.05 
Siltstone, light grey to green/grey. Fine 
laminae. Fissile. 

212. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-3 em x 0.5 em). 
Medium-grained bioclastic grainstone 
matrix. 

211. 0.05 
Siltstone, light grey. Fine laminae. 
Fissile. 

210. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-3 em x 0.5 em). 
Medium-grained bioclastic grainstone 
matrix. 

209. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Fine-grained bioclastic wackestone matrix. 
Gently undulose scoured base. Maximum depth 
of scour 5 em. 

208. 0.20 
Siltstone, light grey to greenjgrey. 
Fine laminae. Fissile. 1-2 em thick 
bed of lime mudstone at top of bed. 

207. 0.12 
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139.60 

139.40 

139.10 

138.60 

138.55 

138.45 

138.40 

138.30 

138.15 

137.95 



Intraclastic rudstone, matrix supported. 
Laminated lime siltstone clasts 
(2-6 em x 0.5-1 em). Fine-grained 
bioclastic packstone matrix. 

206. 0.40 
Siltstone, light to medium grey. Grading 
to lime mudstone. 

205. 0.25 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(2-6 em x 0.5-1 em). Clasts generally lie 
parallel to bedding and may occasionally be 
low-angle imbricate (NW). Fine-grained 
bioclastic grainstone matrix. 

204. 0.50 
Siltstone, light grey to light greenjgrey. 
Fine laminae. Fissile. 

203. 0.25 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(5-20 em x 1-3 em). Clasts generally lie 
parallel to bedding, occasionally low-angle 
imbricate (NW) . 

202. 0.06 
Lime siltstone, medium grey. Symmetrical 
ripples (NE/SW). 

201. 0.18 
Bioclastic grainstone. Medium to coarse 
grained. Rare intraclasts near base and rare 
ooids towards top. 

200. 0.07 
Lime mudstone, dark grey. Fine laminae. 
Grades upwards to symmetrically rippled 
(E/W) lime siltstone. 

199. 0.30 
Lower 15 em: intraclastic rudstone. Lime 
mudstone clasts (2-5 em x 0.5-2 em). 
Upper 15 em: coarse-grained bioclastic 
grainstone. Gently undulose scoured contact. 
Maximum depth of scour 4 em. 

198. 
Siltstone, light buff. Common dark grey 
lime mudstone interbeds. 
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0.06 

137.83 

137.43 

137.18 

136.68 

136.43 

136.37 

136.19 

136.12 

135.82 



197. 
Ooidal grainstone, medium grained. Rare 
skeletal fragments and intraclasts at the 
base. Skeletal fragments predominantly 
concave up. 

0.30 

196. 0.20 
Siltstone, light grey to buff. Grading to 
lime mudstone. Thin (2-3 em), laterally 
impersistent intraclastic rudstone bed 
in middle of unit. Lime mudstone clasts 
(1-2 em x 0.5 em). Fine-grained bioclastic 
packstone to mudstone matrix. 

195. 0.15 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-2 em x 0.5 em). Fine
grained bioclastic wackestone matrix. 

194. 0.60 
Siltstone, light grey to olive green. 
Occasional lime mudstone nodules. 

193. 0.08 
Intraclastic rudstone, matrix supported. 
Lime siltstone clasts, generally 
3-4 em x 0.5-1 em, rarely up to 10 em 
long. Larger clasts occasioanlly 
contain portions of ripples. 

192. 0.50 
Interbedded siltstone with symmetrically-
rippled (E/W) lime siltstone. Abundant 
Arenicolites (3-6 mm diameter) on siltstone 
bedding planes, 

191. 0.05 
Intraclastic rudstone, clast supported. 
Thin layer of clasts (< 3 em) lying on 
basal lime mudstone bed. Gently undulose 
scoured contact. Maximum depth of scour 
2 em. 

190. 0.45 
Siltstone, light grey to olive greyjgreen. 
Rare lime mudstone nodules and lenses. 

189. 0.15 
Ooidal grainstone, medium to coarse 
grained. Spherical ooids. No skeletal 
material. 
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135.76 

135.46 

135.26 

135.11 

134.51 

134.43 

133.93 

133.88 

133.43 



188. 0.20 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
pelmatozoan material with minor trilobite 
fragments. 

187. 0.60 
Ooidal grainstone. Medium grained. 
Spherical ooids. Rare skeletal fragments 
and intraclasts near top of bed. 

186. 0.60 
Interbedded siltstone and lime mudstone. 
Siltstone:mudstone approximately 1:1. 

185. 0.30 
Intraclastic rudstone, clast supported. 
Reddish/brown lime mudstone clasts 
(0.5-3 em x 0.3-1.5 em). Clasts lie 
subparallel to bedding. 

184. 4.20 
Thrombolite. Individual heads coalesced 
to form one massive bed. Rare black chert 
nodules in upper 1 m of thrombolites. 

183. 0.45 
Interbedded siltstone and lime mudstone. 
Occasional Planolites burrows on bedding 
planes. 

182. 0.15 
Lower 10-12 em: bioclastic packstone, 
Medium to coarse grained. 
Upper 2-3 em: bioclastic grainstone, 
medium grained. Scoured contact. 

181. 0.12 
Lime mudstone. Occasional thin (<2 em), 
lenses of fine-grained bioclastic 
grainstone. Rare, laterally impersistent, 
siltstone interbeds. 

180. 0.15 
Bioclastic grainstone, coarse grained. Rare 
intraclasts. 

179. 0.05 
Siltstone, light grey. Occasional dark grey 
lime mudstone nodules. 
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133.28 

133.08 

132.48 

131.88 

131.58 

127.38 

126.93 

126.78 

126.66 



178. 0.15 
Stromatolite. Small, discrete heads. 
Flanking sediments: medium-grained 
bioclastic grainstone and laminated 
lime mudstone. 

177. 0.10 
Interbedded light grey siltstone and dark 
grey lime mudstone. Siltstone:limestone 
approximately 1:1. 

176. 0.15 
Bioclastic grainstone, coarse grained. 
Rare intraclasts near base. Predominantly 
composed of trilobite material with minor 
brachiopod fragments. Fragments are 
generally convex up. 

175. 0.80 
Siltstone, light to medium greyjgreen. 
Occasional coarse-grained bioclastic 
packstone lenses (2-4 em thick x 2-5 m 
long). 

174. 1.20 
Thrombolite. Discrte, subspherical heads. 
(70-120 em in diameter). 

173. 0.25 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts up to 10 em long. 
Coarse-grained bioclastic grainstone matrix. 

172. 0.35 
Lime mudstone, dark grey to black. 
Occasional thin (<2 em), siltstone 
interbeds. 

171. 0.80 
Ooidal grainstone, medium to coarse 
grained. Faint subparallel laminae. 

170. 0.70 
Siltstone, light to medium greyjgreen. 
Rare lime mudstone lenses. Bases of 
siltstone beds bioturbated: Planolites 
(3 rom diameter). 

169. 0.80 
Ooidal grainstone, fine to medium grained. 
Spherical ooids. Faint trough cross-

108 

126.46 

126.31 

126.21 

.126.06 

125.26 

124.06 

123.81 

123.46 

122.66 

121.96 



bedding (E). 

168. 
Intraclastic rudstone, clast supported. 
Siltstone matrix. 

167. 
Intraclastic rudstone, clast supported. 
Siltstone matrix. 

166. 
Ooidal grainstone, fine grained at base, 
medium grained at top. Spherical ooids. 

165. 
Siltstone, light greyjgreen. Rare lime 
mudstone lenses and nodules. 

164. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Medium-grained bioclastic packstone matrix. 

0.20 

0.15 

1.10 

1.00 

0.40 

163. 0.50 
Siltstone, olive green. Fissile. 

162. 0.10 
Bioclastic packstone, coarse grained. 
Laterally impersistent (<15m long). 

161. 0.30 
Siltstone, olive green. Fissile. 

160. 0.14 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Coarse-grained bioclastic grainstone matrix. 
Laterally impersistent (< 30m long). 

159. 0.70 
Siltstone, olive green. Rare light to 
medium grey lime mudstone lenses and 
nodules. 

158. 0.25 
Intraclastic rudstone, clast supported. 
Predominantly lime mudstone with minor 
lime siltstone clasts (3-5 em x 0.5-1.5 em). 
Medium-grained bioclastic grainstone matrix. 

157. 0.35 
Ooidal grainstone, fine to medium grained. 
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121.16 

120.96 

120.81 

119.71 

118.71 

118.31 

117.81 

117.71 

117.41 

117.27 

116.57 

116.32 



Spherical ooids. Abundant lime mudstone 
clasts (2-15 em x 0.5-3 em) near base. 
Scoured base. 

156. 0.95 
Siltstone, olive greyjgreen. Abundant 
lime mudstone lenses and impersistent 
interbeds. 

155. 0.20 
Ooidal packstone, fine grained. Spherical 
ooids. Fines upward. 

154. 0.65 
Ooidal grainstone, fine to medium grained. 
Spherical ooids. 

153. 0.25 
Siltstone, light to medium greyjgreen. 
Fissile. Rare lime mudstone nodules and 
lenses. 

152. 0.05 
Bioclastic grainstone, coarse grained. 
Predominantly comosed of trilobite 
fragments. Occasional intraclasts (rarely 
composed of ooidal grainstone). 

151. 0.45 
Siltstone, light to medium greyjolive 
green. Fissile. Rare lime mudstone nodules. 

150. 0.05 
Bioclastic grainstone, medium to coarse 
grained. Laterally impersistent (< 25 m 
long). 

149. 0.25 
Siltstone medium greyjgreen. Abundant thin 
(< 1.5 em) lime mudstone beds at base. 

148. 0.35 
Bioclastic grainstone, coarse grained. 
Predominantly composed of trilobite 
fragments with occasional brachiopods. Rare 
spherical ooids and intraclasts at base. 

147. 1.05 
Siltstone, light grey. Abundant lime 
mudstone nodules and lenses. 
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115.02 

114.82 

114.17 

113.92 

113.87 

113.42 

113.37 

113.12 

112.77 



146. 
Ooidal grainstone, fine grained. Spherical 
ooids. Trough cross-bedded (NE). 

145. 
Siltstone, light grey. Common dark grey 
lime mudstone nodules and lenses. 
Siltstone:limestone 1:1. 

144. 
Bioclastic grainstone, coarse grained. 
Common intraclasts and occasional ooids 
(1.5-2 mm diameter), especially near the 
base. Gently undulose scoured base. 

143. 
Ooidal grainstone, fine grained. 
Spherical ooids. 

142. 
Bioclastic grainstone, coarse grained. 
Occasional intraclasts at base. 
Laterally impersistent (< 4 m long). 

141. 
Siltstone, light to medium grey. Common 
thin (1-1.5 em), lime mudstone interbeds. 
Siltstone:limestone 1:1. 

140. 
Bioclastic grainstone, coarse to very 
coarse grained. Bioclasts generally lie 
subparallel to bedding. Larger fragments 
predominantly convex up. 

139. 
Siltstone, light grey. Well bedded. Thin 
(1-2 em), impersistent, lime mudstone 
interbeds. 

138. 
Ooidal grainstone, medium to coarse 
grained. Generally spherical ooids. At 
base have occasional ellipsoidal ooids and 
rare skeletal fragments. 

137. 
Siltstone, light to medium greyjgreen. 
Fissile. 

136. 
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Ooidal grainstone, fine grained. Spherical 
ooids. 

135. 1.45 
Siltstone, light to medium greyjgreen. 
Rare lime mudstone lenses. 

134. 0.08 
Intraclastic rudstone, matrix supported. 
Lime siltstone clasts up to 10 em long. 
Coarse-grained bioclastic grainstone matrix. 

133. 0.02 
Bioclastic packstone, medium to coarse 
grained. Predominantly composed of 
trilobite material with minor pelmatozoan 
fragments. 

132. 0.30 
Siltstone, light green/grey. Abundant thin 
(1-2 em), lime mudstone interbeds, nodules 
and lenses. 

131. 0.35 
Intraclastic rudstone, matrix supported. 
Discoidal to occasionally blocky clasts. 
Rare oolitic clasts towards top of bed. 
Coarse-grained bioclastic grainstone matrix. 

130. 0.55 
Siltstone, light greyjgreen. Occasional 
thin (1-2 em), lime mudstone lenses and 
nodules. 

129. 0.05 
Bioclastic grainstone, coarse grained. 
Predominantly composed of trilobite 
material with minor pelmatozoan fragments. 
Scoured base. 

128. 0.05 
Intraclastic rudstone at base. Fines upward 
to medium-grained bioclastic packstone. 

127. 0.25 
Siltstone, light greyjgreen. Common dark 
grey lime mudstone nodules. 

126. 0.10 
Gutter cast. Gentle, undulose scour. Filled 
with lime mudstone intraclasts 
(2-5 em x 0.5-1 em). 
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125. 
Siltstone, olive green. Abundant lime 
mudstone interbeds and lenses. Siltstone: 
limestone approximately 2:1. 

3.25 

124. 0.06 
Intraclastic rudstone, clast supported. 
Large clasts (up to 20 em long x 1 em thick). 
Clasts lie subparallel to bedding. Fines 
upward. 

123. 
Siltstone, greenjgrey-to-olive green. 
Occasional lime mudstone interbeds and 
common lime mudstone nodules. Siltstone 
bed tops are bioturbated: planolites (up 
to 8 mm in diameter). 

122. 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts, generally parallel 
to bedding. Thin (1-2 em), basal lime 
mudstone bed. 

121. 
Siltstone, light grey to olive green. 
Fissile. 

120. 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (5-8 em long at base, 
1-2 em long at top). Gently undulose, 
scoured base. Clasts lie in basal 
depressions. 

119. 
Siltstone, light to medium grey. Abundant 
lime mudstone nodules. 

118. 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. 

117. 
Siltstone, light grey. Common dark grey 
lime mudstone nodules and lenses. 

116. 
Thrombolite. Individual heads. Heads are 
generally 70 em tall x 30-50 em wide. 

113 

0.40 

0.05 

0.10 

0.05 

0.25 

0.15 

0.80 

0.85 

104.63 

101.38 

101.32 

100.92 

100.87 

100.77 

100.72 

100.47 

100.32 

99.52 



Heads taper upward. Interhead areas filled 
with medium to coarse-grained bioclastic 
grainstone. Basal bed of intraclastic 
rudstone. Lime mudstone clasts 
(2-4 em x 0.5-1 em). 

115. 
Lime mudstone, dark grey. Well bedded. 
Common thin (<0.5 em), silty dolomitic 
partings. 

114. 
Bioclastic wackestone, medium grained. 
Faint subparallel laminations every 5 em. 

113. 
Bioclastic grainstone, coarse to very 
coarse grained. Faint, subparallel 
laminae. Scoured base. Maximum depth of 
scour 5 em. 
at base. 

112. 
Bioclastic packstone, medium grained. 
Predominantly composed of trilobite 
material with minor brachiopod fragments. 

111. 
Siltstone, light greyjgreen. Rare lime 
mudstone nodules. 

0.60 

0.25 

0.20 

0.10 

0.30 

110. 1.15 
Stromatolite. Columnar heads 
(up to 110 em x 40-50 em wide). Thin bed of 
coarse-grained bioclastic grainstone drapes 
top of stromatolites. Basal bed of 
intraclastic rudstone. 

109. 
Bioclastic grainstone, medium to coarse 
grained. Lower portion of bed contains 
symmetrical ripples, (NNW). 

108. 
Thrombolite. Columnar heads. Faint 
subparallel laminae. Basal bed of 
intraclastic rudstone. Interhead areas 
filled with coarse-grained bioclastic 
grainstone. 

107. 
Siltstone, light greenjgrey. Common dark 
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grey lime mudstone interbeds. Near top 
of bed have small, symmetrical ripples (ESE). 

106. 
Thrombolite. Massive, bulbous heads. 
Faint, subparallel laminae in 
upper portions. Top of bed scoured and 
overlain by coarse-grained bioclastic 
grainstone. 

105. 
Siltstone, light to medium grey. Well 
bedded. Rare lime mudstone nodules. 

104. 
Dolomitic lime mudstone, possible organic 
buildup. Heavily dolomotized. 

103. 
Siltstone, light green/grey. Common lime 
mudstone nodules and lenses. 

102. 
Thrombolite. Individual heads (up to 
65 em tall) separated by interbedded 
siltstone and lime mudstone. Basal bed of 
intraclastic rudstone (15 em thick). 

0.95 

0.65 

1.10 

0.85 

0.75 

101. 0.80 
Siltstone, olive green/grey to buff. Common 
lime mudstone nodules and lenses. 

100. 0.25 
Bioclastic grainstone, medium to coarse 
grained. Occasional large trilobite 
fragments (up to 2 em long). Larger 
bioclasts generally lie parallel to 
bedding, convex up. 

99. 4.70 
Thrombolite. Fine laminae at base. Laminae 
become indistinct higher up the bed. 
Patches of bioclastic grainstone 
throughout bed. 

98. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-10 em x 1-2 em). 
Clasts generally lie parallel to bedding. 
Medium-grained bioclastic grainstone matrix. 
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97. 1.75 
Siltstone, light grey. Common lime 
mudstone interbeds near top of bed. 

96. 0.05 
Bioclastic grainstone, medium grained. 
Predominantly composed of pelmatozoan 
fragments. Faint parallel laminae. 

95. 0.70 
Siltstone, light greenjgrey. Well bedded. 

94. 0.90 
Thrombolite. Individual subspherical heads. 
Scoured contact with overlying cap of 
coarse-grained bioclastic grainstone. Basal 
bed of intraclastic rudstone. 

93. 0.45 
Siltstone, light grey. Lense of coarse 
grained bioclastic grainstone (< 10 em 
thick x 5 m long) in middle of bed. 

92. 1.40 
Thrombolite. Generally coalesced heads. 
Occasional patches of medium-grained 
bioclastic grainstone between heads. 
Basal bed of coarse-grained bioclastic 
grainstone with rare intraclasts. 

91. 0.10 
Siltstone, light grey. Rare lime mudstone 
nodules. 

90. 1.50 
Thrombolite. Individual heads up to 
100 em x 60 em wide. Heads are coalesced, 
but still distinguishable. Basal lag of 
coarse to very coarse-grained bioclastic 
grainstone with common intraclasts. 

89. 0.70 
Siltstone, light grey to olive greenjgrey. 
Rare lime mudstone nodules. 

88. 1.25 
Thrombolite. Individual heads stacked on 
each other (30-70 em high x 20-45 em wide). 
Interhead areas filled with coarse grained 
bioclastic grainstone with common 
intraclasts. 
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87. 6.75 
No exposure. 

86. 0.50 
Bioclastic grainstone, medium grained. 
Predominantly composed of pelmatozoan 
fragments with minor brachiopod material. 
No grading visible. 

85. 0.75 
Lime mudstone, dark grey. Thinly bedded. 
Occasional thin (<0.5 em) silty dolomitic 
partings. 

84. 0.35 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-5 em x 0.5-1 em). 
Clasts generally lie parallel/subparallel 
to bedding. 

83. 0.60 
Siltstone, light greyjgreen. Thinly bedded. 
Occasional lime mudstone nodules. 

82. 4.50 
Thrombolite. Generally coalesced, but 
still distinguishable heads. Interhead 
areas filled with coarse-grained 
bioclastic grainstone: predominantly 
composed of pelmatozoan fragments with 
minor trilobite material. 

81. 0.25 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts, generally parallel 
to bedding. 

80. 0.90 
Bioclastic grainstone, coarse to very 
coarse grained. Abundant large brachiopod 
fragments. Fragments are generally convex 
up. Well-developed shelter porosity. 

79. 0.40 
Siltstone, light to medium greyjgreen. 
Fissile. 

78. 3.50 
Stromatolite. Columnar heads up to 3 m high 
x 1 m wide. Basal bed of intraclastic 
rudstone(< 10 em thick). 
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77. 3.00 
No exposure. 

76. 0.15 
Intraclastic rudstone, clast supported. 
Clasts generally composed of lime mudstone, 
with minor lime siltstone clasts 
(1-6 em x 0.5-1 em). Clasts generally lie 
parallel to bedding. 

75. 0.35 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Coarse-grained bioclastic grainstone 
matrix. · 

74. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Bed fines upwards to fine-grained bioclastic 
wackestone. 

73. 0.15 
Intraclastic rudstone, matrix supported. 
Clasts grouped at base of bed. Medium to 
coarse grained pelmatozoan grainstone 
matrix. 

72. 0.40 
Siltstone, light grey. Thinly bedded. 

71. 1.10 
Lime mudstone, dark grey. Thinly bedded. 
Occasional lenses (< 7 em thick) of coarse
grained skeletal packstone . 

70. 
Bioclastic grainstone, coarse grained. 
Occasional intraclasts at the base. 
Predominantly composed of pelmatazoan 
fragments. 

69. 
Siltstone, light greyjgreen. Thinly 
bedded. Calcareous. 

68. 
Lime mudstone, dark grey. Well bedded: 
average bed thickness 1.5 em. Beds are 
occasionally broken up to form 'incipient 
intraclasts•. 
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67. 
Intraclastic rudstone. Fines upward to 
medium to coarse grained bioclastic 
grainstone. 

66. 
Siltstone, light grey. Thinly bedded. 
Fissile. Rare lime mudstone nodules. 

65. 
Intraclastic rudstone. Large, blocky, 
lime mudstone clasts (up to 4 em x 4 em). 
Clasts may be imbricate or form 'stone 
rosettes•. Clast supported at base. Fines 
upward to coarse-grained bioclastic 
grainstone. 

64. 
Bioclastic grainstone, medium to coarse 
grained. Occasional very coarse fragments 
(> 1 em) . Predominantly composed of 
trilobite material with minor brachiopod 
fragments. Rare intraclasts 
(1-2 em x 0.5-1 em) at base of bed. Bed 
pinches and swells laterally (20-40 em). 

63. 
Siltstone, light greyjgreen. Fissile. 

62. 
Bioclastic wackestone. Badly weathered. 

61. 
Siltstone, light grey. Rare dark grey 
lime mudstone nodules. 

60. 
Intraclastic rudstone. Lime siltstone 
clasts (5-8 em x 1 em) overlying base of 
lime siltstone with faint symmetrical 
ripples (NW/SE) . 
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59. 0.40 
Lower 25 em: intraclastic rudstone, clast 
supported at base. Medium-grained 
bioclastic grainstone matrix. Fines upward. 
Upper 15 em: coarse-grained bioclastic 
grainstone with rare intraclasts at base. 
Scoured contact. 

58. 2.30 
Lime mudstone, dark grey. Occasional olive 

119 

48.47 

47.92 

47.32 

47.12 

46.72 

46.67 

46.55 

46.50 

46.20 

45.80 



green silty partings (<1 em thick). 

57. 0.70 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
trilobite material with minor pelmatozoan 
fragments. Scoured base. Maximum depth of 
scour 10 em. 

56. 2.30 
Lime mudstone, dark grey to black. 
Occasional olive green silty partings 
(<1 em thick). 

55. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-8 em x 1 em). 
Clasts generally lie parallel to bedding. 

54. 0.50 
Ooidal grainstone, medium grained. 
Spherical ooids. Common trilobite fragments 
at base. Fines upward. 

53. 0.08 
Intraclastic rudstone, clast supported. 
Well rounded clasts. Coarse-grained 
bioclastic grainstone matrix. 

52. 0.30 
Lime mudstone, dark grey to black. Well 
bedded. Common buff-weathering siltstone 
interbeds. 

51. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-8 em x 0.5-1 em). 
Clasts weatherredjbrown. 

50. 1.00 
Lime mudstone, dark grey to black. Well 
bedded (1-3 em). Rare, buff-weathering, 
siltstone horizons. 

49. 0.60 
Stromatolite. Columnar heads (40-60 em tall 
x 10-30 em wide). Interhead areas filled 
with poorly bedded, coarse-grained 
bioclastic grainstone (predominantly 
composed of trilobite material with minor 
brachiopod fragments up to 15 mm long). 
Basal bed of intraclastic rudstone. Scoured 
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base. 

48. 0.40 
Siltstone, dark olive green to buff. 
Fissile. Occasional lime mudstone nodules. 

47. 0.40 
Bioclastic grainstone, medium to fine 
grained. Fines upward to fine-grained 
bioclastic packstone at top. Occasional 
intraclasts at base. Lime mudstone clasts 
(4-6 em x 0.5-1 em). Top of bed contains 
faint symmetrical ripples (NE/SW). 

46. 1.05 
Lime mudstone, moderately argillaceous. 
Occasional thin(< 2 em), dark olive green 
siltstone interbeds. 

45. 0.15 
Intraclastic rudstone, matrix supported. 
Predominantly lime mudstone, with minor 
lime siltstone, clasts (2-4 em x 0.5 em). 
Medium-grained bioclastic packstone matrix. 

44. 0.03 
Siltstone, medium to dark grey. Fissile. 

43. 0.12 
Intraclastic rudstone, matrix supported. 
Medium-grained bioclastic wackestone 
matrix. 

42. 0.05 
Siltstone, light greyjgreen. Fissile. 

41. 0.15 
Bioclastic grainstone, generally medium 
to fine-grained with occasional fragments 
up to 2.5 em long grouped together in 
lenses. Larger bioclasts are concave up. 

40. 0.05 
Siltstone, light greyjgreen. Fissile. 

39. 0.15 
Bioclastic grainstone, medium-grained. 
Common intraclasts at base. Fines 
upward. 

38. 0.20 

121 

37.67 

37.27 

36.87 

35.82 

35.67 

35.64 

35.52 

35.47 

35.32 

35.27 

35.12 



Lime mudstone. Grading to lime siltstone. 
Undulose bedding, possibly rippled. Rare, 
thin (<1.5 em), siltstone interbeds. 

37. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts 
(3-10 em x 0.5-2.5 em). Clasts generally 
lie parallel to bedding. Medium-grained 
bioclastic packstone matrix. 

36. 0.05 
Lime mudstone, dark grey to black. 

35. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (3-10 em x 1-2 em). 
Clasts generally lie parallel to bedding. 
Laterally continuous but thins to 10 em. 

34. 1.00 
Lime mudstone, moderately argillaceous. 
Well bedded (2-5 em). Occasional thin 
(< 2 em), siltstone interbeds. 

33. 0.25 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-15 em x 0.5-2.5 em). 
Clasts generally lie paralleljsubparallel 
to bedding, although they may also form 
'stone rosettes•. Medium-grained bioclastic 
wackestone matrix. 

32. 1.45 
Interbedded lime mudstone and argillaceous 
siltstone. Lime mudstone beds average 5-10 em 
thick; siltstone beds average 5 em thick. 
Mudstone:siltstone approximately 4:3. 

31. 1.15 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
trilobite material with minor brachiopod 
fragments. Occasional lenses of very coarse 
grained trilobite fragments (up to 1.5 em 
long) which may be imbricate. Remainder 
of material generally concave up. 

30. 1.20 
Siltstone, light grey to olive green. 
Poorly exposed. 
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29. 0.30 
Intraclastic rudstone, clast supported. 
Predominantly lime mudstone, with minor 
lime siltstone, clasts 
(6-19 em x 0.5-1.5 em). Clasts show 2 
opposing directions of imbrication (NE/SW). 

28. 1.25 
Siltstone, olive green to buff. Occasional 
lime mudstone nodules and laterally 
impersistent beds. 

27. 0.30 
Ooidal grainstone, medium grained. 
Spherical ooids. Grades upward to medium-
grained bioclastic grainstone: 
predominantly composed of pelmatozoan 
fragments with minor trilobite material. 

26. 1.45 
Siltstone, light grey to olive green. Rare 
lime mudstone nodules. Poorly exposed. 

25. 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (3-8 em x 0.5-1 em). 
Clasts show 2 opposing directions of 
imbrication (NW/SE). 

24. 
Siltstone, light greyjgreen. Common 
lime mudstone lenses and nodules. 

23. 
Intraclastic rudstone, clast supported. 
Lime siltstone clasts (10-20 em x 1 em). 
Clasts generally lie parallel to bedding. 

22. 
Siltstone, light greyjgreen to olive 
green/buff. Occasional lime mudstone 
nodules. 

21. 
Intraclastic rudstone at base. Fines 
upward to medium-grained bioclastic 
grainstone. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. 

20. 
Siltstone, olive green to light brown. 
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Occasional thin (1-2 em), lime mudstone 
interbeds. Rare lenses of medium to coarse
grained bioclastic packstone. 

19. 0.05 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (0.5-3 em x 0.5 em). 
Medium to fine-grained bioclastic packstone 
matrix. 

18. 0.55 
Siltstone, dark olive green to brown. 
Common medium to coarse-grained bioclastic 
wackestone and packstone interbeds/lenses. 

17. 0.15 
Intraclastic rudstone, grades upward into 
overlying siltstone. 

16. 1.50 
Siltstone, dark olive green to brown. 
Occasional thin lenses 
(<4 em thick x 250 em long) of medium
grained bioclastic wackestone. 

15. 0.10 
Bioclastic grainstone, coarse to very 
coarse grained. Occasional intraclasts 
at base. 

14. 0.05 
Siltstone, light greyjgreen. Fissile. 
Rare lime mudstone nodules. 

13. 0.08 
Bioclastic grainstone, medium to fine 
grained. Fines upward. Common intraclasts 
near base. Bed pinches and swells (5-12 em). 

12. 1.45 
Siltstone, light grey/green to buff. 
Occasional lime mudstone nodules and lenses. 
Rare lenses of medium to very coarse-grained 
bioclastic wackestone to packstone. 

11. 0.10 
Bioclastic wackestone, medium to coarse 
grained. Laterally impersistent (<10m). 

10. 1.65 
Siltstone, light grey/green to buff. 
Occasional lime mudstone nodules and 
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lenses. Rare lenses of coarse-grained 
trilobite wackestone to packstone. 

9. 
Bioclastic grainstone, medium to fine 
grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. 

8. 
Siltstone, light grey/green. Occasional 
lime mudstone nodules. 

7. 
Intraclastic rudstone, matrix supported. 
Bed pinches and swells laterally (3-6 em). 

6. 
Siltstone, light greyjgreen. Occasional 
thin, dark grey lime mudstone interbeds. 

5. 
Bioclastic grainstone, medium to coarse 
grained. Composed of pelmatozoan material 
with rare intraclasts towards top of bed. 
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4. 0.23 
Dolomitic lime mudstone, medium to dark grey. 
Common buff-weathering silty dolomitic 
partings. Rare lenses of coarse-grained 
bioclastic packstone 
(up to 2 em thick x 8 em wide). 

3. 0.25 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. Occasional intraclasts at base. 
Fines upward. 

2. 1.20 
Siltstone, light grey/green. Common dark 
grey, laterally impersistent, lime mudstone 
interbeds (1-3 em thick x several metres 
long). 

1. 15.00 
No exposure. 

Massive limestones of the underlying Lyell Formation. 
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APPENDIX: B 

SECTION B: MOUNT MURCHISON. 

The type section of the Bison Creek Formation (Aitken 

and Greggs, 1967) was measured on the slopes of Mount 

Murchison above the northern branch of the Bison Creek (51° 

54', 116° 40'). 

Unit. Description Thickness (m) 

Unit Total 

425. 
Thickly bedded limestones of the overlying Mistaya Fm. 

424. 0.75 
Lime siltstone, medium grey. Common gutter 
casts: lobate scoured bases. Maximum depth 
of scour 12 em. Gutters filled with lime 
siltstone. 

423. 0.55 
Intraclastic rudstone, clast supported. 
Well-rounded lime musdtone clasts. Medium
grained bioclastic grainstone matrix. Bed 
thins laterally (down to 0.20 m). 

422. 0.40 
Interbedded siltstone and lime mudstone. 
Lime mudstone beds are wavy bedded (average 
bed thickness 1 em). 

421. 0.30 
Intraclastic rudstone, clast supported at 
the base. Lime mudstone clasts 
(5-8 em x 0.5-1.5 em). Fines upward to 
medium-grained bioclastic grainstone. 
Occasional herring-bone cross-stratification 
(E/W). Bed is capped by finely laminated 
lime siltstone. 

420. 0.25 
Siltstone, light greyjgreen. Finely 
laminated. 
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419. 
Intraclastic rudstone, matrix supported. 
Finely laminated lime siltstone clasts 
(1 em x 0.2-0.3 em). Medium-grained 
bioclastic wackestone matrix. 

418. 
Siltstone, light greyjgreen. Occasional 
thin(< 2 em), finely laminated lime 
mudstone interbeds. 

417. 
Ooidal grainstone at base. Spherical 
ooids approximately 2 mm in diameter. 
Grades upward to medium-grained bioclastic 
grainstone. 

416. 
Stromatolites. Columnar heads (35-40 em in 
diameter). Domal tops. 

415. 
Lime mudstone, grading to lime siltstone. 
Faint symmetrical ripples (NNW/SSE). 

414. 
Intraclastic rudstone, clast supported. 
Well-rounded lime mudstone clasts 
(2-8 em x 0.5-1 em). 

413. 
Siltstone, light grey. Fine laminae. 
Fissile. Calcareous. 

412. 
Lime mudstone, medium grey. Well 
bedded: bed thickness 5-8 em. Occasional 
fine silty laminae. 

411. 
Thrombolite. Small, individual heads. 
Flanking beds of poorly bedded lime 
mudstone. 

410. 
Ooidal grainstone, medium grained. 
Spherical ooids. Rare lime mudstone 
intraclasts at base. 

409. 
Siltstone, light grey. Rare dark grey 
lime mudstone nodules. 
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408. 0.10 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(3-6 em x 1-1.5 em). Gently undulose 
scoured base. Maximum depth of scour 4 em. 

407. 0.20 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. 

406. 1.30 
Thrombolite. Bulbous heads. Individual 
heads are coalesced, but still 
distinguishable. Occasional chert nodules 
in thrombolite near top of bed. Laterally 
traceable. 

405. 0.60 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-2 em x 0.5 em). 
Coarse-grained bioclastic grainstone matrix. 
Increasing amount of ooids towards the top. 
Top of bed: small (1 em x 0.5 em) lime 
mudstone clasts. Ooidal grainstone 
matrix. 

404. 3.00 
Siltstone, light grey. Minor lime mudstone 
interbeds. 

403. 1.50 
Stromatolite. Columnar heads. Individual 
heads 30-40 em in diameter. Interhead areas 
filled with interbedded lime mudstone and 
argillaceous siltstone. 

402. 0.35 
Ooidal grainstone, medium grained. 
Spherical ooids. Rare lime mudstone 
intraclasts at base. 

401. 0.25 
Siltstone, light grey. Fine laminae. 
Fissile. 

400. 
Intraclastic rudstone, clast supported. 
Rounded lime mudstone clasts 
(3-5 em x 2-3 em). Clasts generally lie 
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parallel to bedding. Siltstone and lime 
mudstone matrix. Top of bed symmetrically 
rippled (NE/SW). 

399. 0.60 
Siltstone, light grey. Common Arenicolites 
(4-6 mm in diameter) on upper surface. 
Siltstone grades upward to finely 
laminated lime siltstone. Occasional 
symmetrical ripples (NE/SW). 

398. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts 
(4-5 em x 2-3 em in plan view). Laterally 
impersistent (<3m). 

397. 0.25 
Lime mudstone, dark grey. Wavy bedding. 
Rare thin (1-2 em), siltstone interbeds. 

396. 0.35 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(2-4 em~ 0.5-1 em). Lime mudstone to 
medium-grained bioclastic wackestone 
matrix. 

395. 1.80 
Siltstone, light to medium grey. Finely 
laminated. Fissile. Rare Planolites 
(< 5 mm in diameter) on upper bed surfaces. 

394. 0.30 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(3-6 em x 0.5-1 em). Clasts may be at high 
angles to bedding. 

393. 0.60 
Interbedded siltstone and lime mudstone. 
Occasional symmetrical ripples (W/E). 

392. 1.10 
Thrombolite. Elongate heads (30-50 em 
in diameter. Individual heads are coalesced, 
but still distinguishable. 

391. 0.30 
Interbedded lime mudstone and siltstone. 
Lime mudstone beds are finely laminated. 

129 

177.63 

177.03 

176.93 

176.68 

176.33 

174.53 

174.23 

173.63 

172.53 



390. 
Siltstone, light grey. Well laminated. 
Fissile. 

389. 
Lime mudstone, medium to dark grey. 
Common lime siltstone interbeds. Lime 
siltstone beds contain symmetrical ripples 
(NW/SE) . 

388. 
Intraclastic rudstone, clast supported. 
Rounded lime mudstone clasts 
(2-5 em x 0.5-1 em). Lime mudstone matrix. 

387. 
Ooidal grainstone, medium to fine grained. 
Spherical ooids. Laterally traceable. 

386. 
Lime mudstone, medium to dark grey. Thinly 
bedded (1-2 em). 

0.06 172.23 

0.45 172.17 

0.15 171.72 

0.55 171.57 

0.50 171.02 

385. 0.18 170.52 
Intraclastic rudstone, clast supported at 
base. Predominantly lime mudstone, with 
minor lime siltstone, clasts (4-6 em long 
at base, fine upwards to 0.5-1 em long at 
top). Medium to coarse-grained bioclastic 
grainstone matrix. 

384. 0.30 170.34 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-5 em x 0.5-1 em). 
Clasts lie at high angles to bedding. 
Medium-grained bioclastic grainstone 
matrix. 

383. 0.20 170.04 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(2-8 em x 0.5-1.5cm). Clasts commonly 
low-angle imbricate (NW). Gently undulose 
scoured base. 

382. 0.45 169.84 
Bioclastic grainstone, coarse to medium-
grained. Fines upward. 

381. 0.25 169.39 
Intraclastic rudstone. Clast supported. 
Lime mudstone clasts. Clasts generally lie 
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parallel/subparallel to bedding. Lime 
mudstone to medium-grained bioclastic 
packstone matrix. Gently undulose scoured 
base. Maximum depth of scour 5 em. 

380. 0.60 
Dolomitic lime mudstone, light to medium grey. 
Common buff-weathering silty dolomitic 
partings. 

379. 2.00 
No exposure. 

378. 0.60 
Lime siltstone, light to medium grey. Wavy 
bedding. Individual beds are 4-10 em thick. 
Rare, thin(< 1 em), argillaceous siltstone 
interbeds. 

377. 0.90 
Bioclastic grainstone, coarse grained. Well 
bedded. Predominantly composed of trilobite 
material with minor brachiopod and 
pelmatozoan fragments. Laterally traceable. 

376. 0.70 
Bioclastic grainstone, medium to coarse 
grained. Occasional spherical ooids. 

375. 0.80 
Dolomitic lime mudstone, medium to dark grey. 
Common buff-weathering silty dolomitic 
partings. 

374. 0.25 
Intraclastic rudstone, clast supported. 
Bimodal clast distribution (10 x 15 em, 
to 1 x 3 em, plan). Medium-grained 
bioclastic grainstone matrix. 

373. 0.30 
Lime siltstone, medium greyjbrown. Well 
bedded: average bed thickness 5 em. Common 
symmetrical ripples (E/W) . 

372. 0.10 
Siltstone, light grey. Fine laminae. 
Fissile. 

371. 0.05 
Lime siltstone, buff-weathering. Faint 
wavy laminae. 

131 

169.14 

168.54 

166.54 

165.94 

165.04 

164.34 

163.54 

163.29 

162.99 

162.89 



370. 0.05 
Siltstone, light grey. Fissile. 

369. 0.02 
Lime siltstone, medium grey. Fine laminae. 

368. 0.25 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts generally 
(3-6 em x 0.5-1 em), occasionally 
(2.5 x 3 em). Lime mudstone to medium
grained bioclastic packstone matrix. 

367. 0.10 
Siltstone,· light grey. Calcareous. 

366. 0.07 
Intraclastic rudstone, clast supported at 
base. Lime mudstone clasts (2 x 3 em, plan). 
Clasts generally lie parallel to bedding or 
may be low angle imbricate. Bed fines 
upward. 

365. 0.90 
Ooidal grainstone, medium grained. 
Spherical ooids. Bed is badly dolomotized 
and stylotized. 

364. 0.15 
Intraclastic rudstone, clast supported at 
base. Clasts lie parallel to bedding. 
Medium-grained bioclastic grainstone matrix. 
Irregular, scoured base and undulose top 
(possibly megaripples). 

363. 0.90 
Siltstone, light to medium grey. Fissile. 
Common thin (1-3 em), laterally 
impersistent, interbeds of lime siltstone. 

362. 0.65 
Lime siltstone; medium grey. Well bedded 
(3-8 em). Beds commonly contain small 
symmetrical ripples (amplitude 4-6 em). 

361. 0.10 
Siltstone, light grey. Fissile. 

360. 0.05 
Lime mudstone, medium to dark grey. 
Fine laminae. 
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359. 0.60 
Dolomitic lime mudstone, medium grey. Buff
weathering silty dolomitic partings. 

358. 0.45 
Intraclastic rudstone at base, fines 
upward to lime siltstone. Lime mudstone 
clasts (3-8 em x 0.5-1 em). Clasts lie 
parallel to bedding. 

357. 0.45 
Siltstone, light grey to light green/ 
grey. Rare lime mudstone nodules 
(1-3 em x 0.5-1 em). 

356. 0.60 
Siltstone, light grey. Fissile. 
Occasional thin(< 2 em), interbeds of 
finely laminated mudstone. 

355. 1.90 
Ooidal grainstone, medium to fine grained. 
Spherical ooids. Common pelmatozoan 
fragments near the top. Laterally traceable. 

354. 0.10 
Mudstone, dark to very dark grey. 

353. 
Ooidal grainstone, medium to fine grained. 
Spherical ooids. Herring bone cross
stratified (N/S). Cross bedding picked out 
by darker, micritic, beds. 

1.20 

352. 0.15 
Lime siltstone, medium to dark grey. Common 
symmetrical ripples (NE/SW), amplitude 
10 em, wavelength 50 em. 

351. 0.12 
Mudstone, dark to medium grey. Well bedded. 

350. 0.20 
Siltstone, light grey. Fissile. Common 
contain Planolites (0.8-1 em diameter, 
4-7 em long) on bed tops. 

349. 0.30 
Intraclastic rudstone, clast supported at 
base. Fines upward to symmetrically rippled 
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lime siltstone. Lime mudstone clasts lie at 
high angles to bedding. Bed pinches and 
swells by 5-10 em. 

348. 
Lime mudstone, dark to medium grey. Well 
bedded. 

347. 
Intraclastic rudstone, matrix supported. 
Lime siltstone with minor lime mudstone 
clasts (2-5 em x 0.5-1 em). Clasts are 
generally discoidal with rare blocky 
clasts of mudstone. Clasts lie parallel/ 
subparallel to bedding. Medium to fine
grained bioclastic wackestone matrix. 

346. 
Siltstone, light to medium grey. 
Grading to lime mudstone. 

345. 
Bioclastic grainstone, medium to fine 
grained. Laterally impersistent (<10m). 

344. 
Lime mudstone, dark to very dark 
grey. Well bedded. Individual beds are 
undulose. 

343. 
Lime mudstone, dark grey to black. 
Abundant black chert nodules and chert 
infilling of joint planes. 

342. 
Base of bed: lime siltsone with small 
symmetrical ripples, amplitude 5 em, 
wavelength 20 em (NE/SW). Bed grades 
upward to lime mudstone. Capped 
by thin dolomitic lime mudstone bed. 

341. 
Intraclastic rudstone, clast supported at 
base. Predominantly lime mudstone, with 
rare lime siltstone, clasts 
(2-4 em x 0.5-1 em). Medium-grained 
bioclastic grainstone to packstone 
matrix. 

340. 
Lime mudstone, dark to medium grey.Grading 
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to fissile siltstone. Well bedded 
(0.5-1 em). 

339. 0.21 
Intraclastic rudstone at base, fines 
upward to laminated lime mudstone at top. 
Lime mudstone clasts (up to 9 em long). 
Medium-grained bioclastic grainstone 
matrix. Scoured base. 

338. 0.45 
Intraclastic rudstone, clast supported. 
'Blocky' lime mudstone clasts. Medium-
grained bioclastic wackestone matrix. 

337. 0.05 
Siltstone, light grey. Fissile. 

336. 0.10 
Dolomitic lime mudstone. Pinches and swells 
5-10 em. 

335. 0.08 
Dolomitic lime mudstone, medium to dark grey. 
Common silty dolomitic partings. 

334. 0.10 
Lime mudstone, dark grey to black. 
Well bedded. Beds tend to be undulose. 

333. 0.15 
Intraclastic rudstone, matrix supported. 
Finely laminated lime siltstone clasts 
(3-8 em x 1 em). Clasts are occasionally 
rippled. Scoured base. 

332. 
Lime mudstone, medium to dark grey. 

331. 
Siltstone, light grey. Fissile. 

330. 
Intraclastic rudstone, clast supported. 
Well-rounded clasts of lime mudstone 
(2-4 em x 0.5-1 em). Clasts lie parallel/ 
subparallel to bedding. Medium-grained 
bioclastic grainstone matrix. 

329. 
Siltstone, light to medium grey. Fissile. 
Midway up bed have a gutter-cast: 
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15 em wide x 5 em deep. Gutter is filled 
with medium to very coarse grained 
trilobite packstone. 

328. 0.05 
Lime siltstone, light to medium grey. 
Common small symmetrical ripples picked 
out on weathered surface. 

327. 0.15 
Intraclastic rudstone at base, fines 
upward to fine-grained bioclastic 
packstone. Lime mudstone clasts 
(2-5 em x 0.5-1.5 em). 

326. 0.70 
Lime mudstone, dark grey. Wavy bedding 
(1-5 em) especially near top. Occasional 
black chert nodules in lower part of bed. 

325. 0.10 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(3-7 em x 0.5-1 em). Medium-grained 
bioclastic grainstone matrix. 

324. 0.15 
Siltstone, light grey to greenish/grey. 
Fissile. Rare lime mudstone nodules. 

323. 0.15 
Intraclastic rudstone, clasts supported. 
Lime mudstone and laminated lime siltstone 
clasts. Bed top is undulose: relief of 
2-5 em. 

322. 0.18 
Siltstone, light grey. Common lenses and 
nodules of lime mudstone. Rare lenses and 
impersistent interbeds of lime siltstone. 
Occasional symmetrical ripples: amplitude 
0.5 em, wavelength 5-6 em, NE/SW. 

321. 0.13 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (3-7 em x o.s-1·cm). 
Coarse-grained bioclastic grainstone matrix. 

320. 0.45 
Lime mudstone, medium to dark grey. 
Poorly bedded. Bed tops are wavy. Thin 
(< 2 em) argillaceous siltstone horizon at 
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base. 

319. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts. Clasts generally lie 
parallel to bedding. Medium-grained 
bioclastic packstone to mudstone matrix. 

318. 0.60 
Lime mudstone, dark to very dark grey. 
Average bed thickness 2-3 em. Beds are 
wavy. Occasional thin (1-2 em), siltstone 
interbeds. 

317. 0.25 
Lime mudstone, medium grey. Abundant 
Planolites (1-2 em diameter). At top of bed 
have laterally continuous hardground, 
characterised by gentle relief of 5-10 em. 

316. 0.60 
Lime mudstone, medium grey. Well bedded 
(5-6 em). Mm scale wavy laminae on 
weathered surface. 

315. 0.20 
Intraclastic rudstone, clast supported. 
Clasts may be at high angles to bedding 
including some which are stacked in 'stone 
rosettes'. Where clasts are vertically 
stacked bed thickens by 2-5 em. Thin horizion 
of rippled siltstone: amplitude 1.5 em, 
wavelength 8 em (SE/NW) developed in 
hollows in bed top. 

314. 0.05 
Siltstone, medium grey. Rare lime mudstone 
interbeds. 

313. 0.17 
Intraclastic rudstone. Medium grained 
bioclastic grainstone matrix. 

312. 0.45 
Bioclastic wackestone to packstone. 
Undulose to wavy bedding. ·Bed thickness 
2-5 em. Individual beds are laterally 
impersistent, although unit as a whole 
is laterally traceable. 

311. 0.10 
Bioclastic grainstone, medium to fine 
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grained. Small, symmetrical ripples: 
amplitude 2-3 em, wavelength: 15-17 em 
(W/E). Bed passes laterally into 
intraclastic rudstone. 

310. 0.70 
Siltsone, light grey. Abundant lenses 
of lime mudstone. Occasionally these lime 
mudstone lenses are laminated on a mm scale. 

309. 0.07 
Bioclastic packstone, coarse to very coarse 
grained. Composed of trilobite fragments 
up to a few em long. Uppermost few em 
of bed consist of finely laminated, 
bioturbated (Arenicolites), lime mudstone. 

308. 0.10 
Siltstone, light to very light grey. 
Fissile. 

307. 0.55 
Intraclastic rudstone, clast supported. 
Clasts generally lie parallel to bedding. 
When bed is traced laterally it is seen to 
form three distinct beds, each one 
separated by a thin siltstone horizon. 
Medium-grained bioclastic wackestone 
matrix. 

306. 0.25 
Siltstone, light grey to light green/grey. 

305. 0.13 
Intraclastic rudstone with scoured base 
(relief 2-3 em). Bed fines upward to 
bioclastic grainstone. badly dolomotized 
matrix. 

304. 2.15 
Siltstone, light grey to light greenjgrey. 
Slightly to moderately calcareous. Common 
lime mudstone nodules and lenses. 
Occasional lenses (2-5 em x 10-20 em) of 
coarse to very coarse-grained bioclastic 
packstone. 

303. 0.30 
Ooidal grainstone, medium grained. Common 
intraclasts at base. Fines upward to 
laminated, faintly rippled lime siltstone. 
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302. 0.85 
Intraclastic rudstone at base. Lime 
mudstone clasts. Clasts generally lie 
parallel to bedding. Abrupt, gradational 
change, to overlying, poorly laminated, 
coarse-grained bioclastic grainstone. This 
is in turn overlain by ooidal grainstone 
with rare skeletal fragments. Ooids are 
generally spherical but may also be 
ellipsoidal coated grains (2-3 mm long). 

301. 0.20 
Lime siltstone, medium grey. Wavy bedding. 
Average bed thickness 2-3 em. 

300. 0.15 
Intraclastic rudstone, clast supported. 
Clasts lie parallel to bedding. Laterally 
impersistent (<15m). 

299. 0.25 
Lime siltstone, medium grey to buff. Fine 
laminae. Wavy bedding. 

298. 0.15 
Intraclastic rudstone, clast supported at 
base. Laminated lime siltstone clasts (2-
5 em long at base, 1-2 em at top). Clasts 
occasionally lie at high angles to bedding. 
Medium-grained bioclastic grainstone matrix. 

297. 3.00 
No exposure. 

296. 0.35 
Intraclastic rudstone. Lime mudstone clasts 
(6-7 em x 0.5-1 em near base, 3-4 em x 
0.5-1 em neat top). Ooidal grainstone 
matrix. common skeletal fragments near top. 

295. 0.55 
Lime mudstone, dark to very dark grey. Well 
bedded (2-3 em). Rare, thin lenses of 
coarse-grained trilobite packstone 
(predominantly spines). 

294. 
Lime siltstone, medium to dark grey. Fine 
laminae. 

293. 
Intraclastic rudstone, badly weathered. 
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292. 
Siltstone, light grey to light grey/green. 
Fissile. 

291. 
Intraclastic rudstone, badly weathered. 

290. 
Intraclastic rudstone at base, fines 
upward to finely laminated lime siltstone. 
Lime siltstone clasts (1-4 em x 0.5-1 em). 

289. 
No exposure. 
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0.10 
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1.50 

288. 0.17 
Intraclastic rudstone. Lime siltstone 
clasts (2-6 em x 0.5-1 em). Fine to medium
grained bioclastic grainstone matrix. 
Clast size decreases towards top of bed. 
Top of bed composed of finely laminated 
lime siltstone. 

287. 0.12 
Dolomitic lime mudstone, medium to dark grey. 
Common buff-weathering silty dolomitic 
partings. 

286. 0.10 
Intraclastic rudstone, clast supported. 
Clasts may be up to 8 em long. Rare 
composite and bioclastic wackestone clasts. 

285. 0.90 
Thin couplets of lime mudstone overlain 
by medium-grained bioclastic grainstone. 
Lime mudstone beds are 1-1.5 em thick and 
faintly rippled. Grainstone beds are 
2-3 em thick and weather buff orange. 

284. 3.00 
No exposure. 

283. 0.40 
Thrombolite. Heads are 35-40 em in diameter. 
Individual heads are elongated 
perpendicular to strike (up to 1.2 m long). 
coalesced heads separated by channels (up to 
3 m wide) filled with poorly bedded lime 
siltstone and intraclastic rudstone. 

282. 0.40 
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Intraclastic rudstone, clast supported at 
base. Lime mudstone clasts {4-6 em x 
0.5-1 em). Bed forms base of overlying 
buildup. 

281. 
Bioclastic packstone, interbedded with 
lime mudstone. Individual beds are 2-3 em 
thick. Skeletal fragments are generally 
fine grained. 

280. 
Thrombolite. Discrete heads stacked on top 
of each other. Individual heads are 30-45 
em in diameter and dip into the cliff face 
at approximately 30 degrees. 

278. 
Bioclastic grainstone, medium grained. 
Occasional to rare ooids. Bed thickens 
into interhead regions of the overlying 
buildup. 

0.25 

1.00 

0.80 

277. 0.60 
Bioclastic packstone. interbedded with lime 
mudstone. Well bedded {2-5 em). Wavy 
bedding. 
276. 0.10 
Bioclastic grainstone, medium grained. 
Top of bed forms small symmetrical ripples: 
amplitude 4 em, wavelength 15-20 em {NW/SE). 

275. 0.08 
Siltstone, medium to light grey. Fissile. 

274. 0.05 
Bioclastic grainstone, medium to fine 
grained. Wavy bedding. 

273. 0.02 
Siltstone, light to medium grey. Fissile. 

272. 0.05 
Bioclastic grainstone, medium to fine 
grained. Wavy bedding. 

271. 0.25 
Lime mudstone, medium to dark grey. 
Well bedded {2-5 em). Rare, impersistent 
beds of coarse-grained trilobite packstone. 

270. 1.80 

141 

125.07 

124.82 

123.82 

123.02 

122.42 

122.32 

122.24 

122.19 

122.17 

122.12 

121.87 



Thrombolite. Coalesced heads (3-5m wide). 
Groups of heads separated by poorly bedded lime 
siltstone and siltstone. 

269. 0.15 
Siltstone, dark to medium grey. Common 
interbeds of lime siltstone. 

268. 0.08 
Bioclastic grainstone, medium grained. 
Laterally impersistent (< 2.5 m). 

267. 0.75 
Lime siltstone, light to medium grey. Rare 
lenses of skeletal material. Well bedded 

(3-4 em). 

266. 0.17 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
pelmatozoan material with rare trilobite 
fragments and intraclasts. 

265. 0.25 
Lime siltstone. Well bedded (2-3 em). 
Rare pockets of skeletal material (2 em 
thick x 5-8 em long). 

264. 0.08 
Bioclastic grainstone, medium to coarse 
grained. Rare intraclasts near top of 
bed. 

263. 0.20 
Lime siltstone, medium to dark grey. 
Well bedded (3-4 ern). 

262. 0.13 
Bioclastic grainstone, coarse to very 
coarse grained. Composed of disarticulated, 
unabraded,trilobite fragments. 

261. 2.40 
Stromatolite. Coalesced columns 20-30 ern 
in diameter forming prominent cliff. 

260. 0.03 
Bioclastic grainstone, medium to coarse 
grained. Undulose bed top. Stromatolites 
thicken where bed thins. 

259. 0.07 
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Lime siltstone, medium grey. Beds have\ 
undulose tops, possibly rippled. Rare to 
common trilobite spines on bed tops. 

258. 
Siltstone grading to lime mudstone. 
medium to dark grey. Fine laminae, 
especially near base. 

257. 
Intraclastic rudstone, matrix supported. 
Flat, well rounded clasts (3-7 em x 0.5-1 
em), lying paralleljsubparallel to 
bedding. Medium-grained bioclastic 
packstone matrix. 

256. 
Lime mudstone, dark to very dark grey. Wavy 
bedding. Well bedded (2-3 em). 

255. 
Intraclastic rudstone. Bed drapes over 
the top of underlying buildup. Clasts 
lie at high angles to bedding. Lime 
mudstone clasts (5-6 em x 0.5 em). 

254. 
Stromatolite. Coalesced columnar heads 
(30-50 em in diameter). 

253. 
Lime siltstone, medium grey to buff. Well 
bedded (2-3 em). Fills depressions in 
underlying bed. 

252. 
Intraclastic rudstone, clast supported. 
Laterally impersistent (<50 m). Undulose 
top (0-10 em). 
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0.10 

2.60 
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0.10 

251. 0.10 
Siltstone, dark grey. Fine laminae. Fissile. 

250. 0.25 
Intraclastic rudstone, clast supported. 
Lime siltstone and lime mudstone clasts 
(5-6 em x 0.5-1 em). Clasts commonly lie 
at high angles to bedding. Occasional 
•stone rosettes•. 

249. 0.30 
Lime siltstone, medium to dark grey. Well 
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bedded. 

248. 0.06 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-7 em x 0.5-1 em). 
Laterally impersistent (< 100 m). 

247. 0.90 
Lime siltstone dark greyjbrown. Well 
bedded (1-4 em). 

246. 0.15 
Intraclastic rudstone, matrix supported. 
Clasts up to 23 em long x 2 em thick at 
base. Fines upward to finely laminated 
siltstone with rare limestone nodules. 

245. 0.80 
Siltstone, dark to medium grey. Occasional 
lime mudstone nodules. 

244. 1.40 
Thrombolite. Generally coalesced, but still 
distinguishable heads. Patches of 
intraclastic rudstone at base. Laterally 
persistent. No channels noted. 

243. 1.65 
Siltstone, dark brownish/purple to grey. 
Abundant lime mudstone nodules (3-6 em 
x 8-15 em). 

242. 0.12 
Intraclastic rudstone, matrix supported. 
Lime mudstone and lime siltstone clasts 
(3-4 em x 0.5-1 em). Fines upward to 
lime siltstone with symmetrical ripples 
(NE/SW) at top. 

241. 0.60 
Thrombolite. Coalesced heads. Top of bed 
flat with occasional protruding domes. 
Basal bed of intraclastic rudstone. 
Lime mudstone clasts (5-8 em x 1.5-2 em). 
Clasts generally lie parallel to bedding. 
Interhead regions filled with poorly 
bedded bioclastic grainstone and lime 
siltstone. 

240. 0.70 
Lime mudstone, purplish/grey. Occasional 
siltstone interbeds. 
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239. 0.23 
Intraclastic rudstone. Lime mudstone 
clasts (4-5 em x 1-3 em). Buff-weathering 
bioclastic grainstone matrix. Rare 
fractured clasts at base of bed. 

238. 1.20 
Siltstone, medium to dark grey. Common 
lime mudstone nodules. Rare lenses of 
coarse-grained trilobite packstone. 

237. 1.55 
Thrombolite. Coalesced heads. Channels are 
generally rare although one section 
approximately 60 m long has discrete heads 
with broad (1.25-2.30 m) channels filled 
with poorly laminated bioclastic packstone 
and siltstone. Channels trend NW/SE. Basal 
bed of intraclastic rudstone. Lime mudstone 
clasts (3-6 em x 1.5 em). 

236. 0.30 
Siltstone, dark bluish/grey. Common 
lime mudstone nodules (2-3 em x 5-8 em). 

235. 0.15 
Bioclastic packstone, medium to coarse 
grained. Predominantly composed of 
trilobite material. 

234. 1.30 
Siltstone, medium grey. Calcareous. 
Fissile. Abundant lime mudstone nodules and 
lenses. 

233. 0.35 
Lime mudstone grading to lime siltstone. 
Occasional, faint, symmetrical ripples 
(NE/SW). 

232. 1.75 
Thrombolite. Generally coalesced, but still 
distinguishable heads. Bed thickness varies 
by up to 15 em depending on size of 
individual heads. Basal bed of intraclastic 
rudstone with medium-grained bioclastic 
grainstone matrix. 

231. 1.50 
Siltstone, light to medium grey. Abundant 
lime mudstone nodules. Rare lenses of coarse
grained trilobite packstone (predominantly 
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spines). 

230. 0.10 
Bioclastic grainstone, medium to fine 
grained. Faint laminae near top of bed. 
Gently undulose, scoured base. 

229. 0.10 
Lime mudstone, dark grey. Grading to 
argillaceous siltstone. Common Planolites 
(5 mm in diameter), preserved in hyporelief. 

228. 0.09 
Intraclastic rudstone, clast supported. 
Clasts lie.at high angles to bedding. 
Common 'stone rosettes•. Medium-grained 
bioclastic wackestone matrix. 

227. 0.25 
Lime mudstone, dark grey. Grading to 
argillaceous limestone. Undulose bedding. 

226. 0.70 
Thrombolite. Individual heads (70 em 
tall x 40 em wide, to 30 x 40 em). 
All heads have the same cut-off point, 
taller heads having a lower base. 

225. 0.20 
Bioclastic grainstone, medium to coarse 
grained. Bed thickness varies 10-35 em. 
Thinnest areas of grainstone correspond 
with tallest thrombolites of overlying 
bed. 

224. 0.15 
Siltstone, light grey. Occasional 
symmetrical ripples: amplitude 1-1.5 em, 
wavelength 12-15 em (N/S). 

223. 2.30 
Siltstone, dark to medium grey. Abundant 
lime mudstone nodules. Common lenses 
(1-3 em x < 15 em) of coarse-grained 
trilobite packstone. 

222. 0.35 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic partings. 
Rare lenses of coarse-grained trilobite 
packstone (1-5 em x 5-15 em). 
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221. 0.07 
Intraclastic rudstone, scoured base. 
Laterally impersistent: pinches out every 
2-5 m, then reappears after a similar 
distance. 

220. 0.30 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic partings. 

219. 0.07 
Intraclastic rudstone, scoured base. 
Laterally impersistent: filling 
hollows in scoured surface. Lime mudstone 
clasts (generally 5-6 em x 0.5-1 em, may 
be up to 10 em x 2 em). Medium-grained 
bioclastic grainstone matrix. 

218. 0.30 
Interbedded siltstone and lime mudstone. 
Well bedded (1-2 em). Occasional 
thrombolites: low domes up to 30 em in 
diameter. 

217. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-8 em x 0.5-2 em). 
Clasts lie parallel/subparallel to bedding. 
Medium to coarse-grained bioclastic 
grainstone matrix. 

216. 0.60 
Thrombolite. Generally coalesced but still 
distinguishable heads. Heads are 
subspherical-spherical (up to 60 em in 
diameter). Basal bed of coarse-grained 
bioclastic grainstone with rare intraclasts. 
Basal bed thins to a < 2 em where 
thrombolites are thickest. Rare channels 
(<3m wide). Interhead material consists 
of poorly bedded lime mudstone with 
occasional intraclastic rudstone interbeds. 

215. 0.45 
Siltstone, light to medium grey. Grading to 
lime mudstone. Common lenses (2-6 em thick 
x 10-14 em long) of coarse to very coarse
grained trilobite packstone to wackestone. 

214. 0.03 
Lime mudstone, medium to dark grey. Well 
bedded. Common Planolites preserved in 
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epi-relief. 

213. 
Lime mudstone, dark grey. Moderately 
fissile. 

0.12 

212. 0.15 
Intraclastic rudstone, clast supported at 
base. Irregularly-shaped lime mudstone 
clasts (1-6 em long). Abrupt, but 
gradational, transition to coarse-grained 
bioclastic packstone. 

211. 0.05 
Lime mudstone, dark grey. Fine laminae. 

210. 0.12 
Bioclastic grainstone, medium grained. 
Rare intraclasts at base. 

209. 1.10 
Siltstone, dark grey. Fissile. Occasional 
lenses of coarse to very coarse-grained 
trilobite packstone. 

208. 0.22 
Bioclastic grainstone, medium grained. 
Occasional intraclasts at base. Fines 
upward. 

207. 0.20 
Interbedded buff-weathering siltstone 
and light grey lime mudstone. Lime 
mudstone forms laterally impersistent beds 
1-2 em thick. 

206. 0.04 
Bioclastic grainstone, medium to coarse 
grained. Gently undulose basal scour. 

205. 0.15 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-4 em x 0.5-1 em). 
Medium-grained bioclastic wackestone matrix. 
Gently undulose scoured base. Maximum depth 
of scour 5 em. 

204. 0.05 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
trilobite material. 
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203. 
Interbedded lime mudstone and argillaceous 
siltstone. Bed drapes over the top 
underlying intermittent thrombolites. 

202. 
Intraclastic rudstone. Lime mudstone 
clasts (4-6 em x 0.5-1.5 em). Clast 
supported at base. Fines upward. 
Intermittent thrombolites (10-25 em in 
diameter). 

0.25 

0.20 

201. 0.15 
Interbedded lime mudstone and argillaceous 
siltstone. 

200. 0.15 
Intraclastic rudstone, clasts supported at 
base. Lime siltstone clasts. Fines upward 
to coarse-grained bioclastic grainstone. 

199. 0.35 
Thrombolite. Spherical heads (up to 35 em in 
diameter). Interhead regions filled with 
poporly bedded siltstone and lime mudstone. 
These beds also drape over the top of the 
thrombolites. 

198. 0.55 
Bioclastic grainstone, coarse grained. 
Common intrclasts at base. Rare ooids at 
top. 

197. 1.95 
Siltstone, light grey to very light grey 
/green. Fissile. Rare to common, lime 
mudstone nodules. 

196. 0.35 
Bioclastic grainstone,medium to coarse 
grained. Common intraclasts at base. 

195. 0.15 
Interbedded lime mudstone and siltstone. 
Lime mudstone beds are generally 1-2 em thick, 
siltstone beds: 0.5-1 em. 

194. 0.25 
Bioclastic grainstone, coarse to very coarse 
grained. Occasional trilobite fragments up 
to 2 em long. 
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193. 1.50 
Siltstone, light to medium grey. Fissile. 
Occasional thin lenses of coarse to very 
coarse-grained trilobite packstone. Lenses 
include spines up to 3 em long. 

192. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-7 em x 0.5 em). 
Medium grained bioclastic packstone matrix. 
Gently-undulose scoured base (relief up to 
4 em). 

191. 0.20 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic partings. 
Gradational contact with underlying bed. 

190. 0.40 
Bioclastic grainstone, medium to coarse 
grained. Rare intraclasts. Bed drapes 
over the top of low (15-20 em), intermittent 
domal thrombolites, reaching maximum 
thickness where thrombolites are absent. 

189. 0.90 
Thrombolite. Individual heads (up to 70 em 
tall x 40-60 em wide) coalesced to form 
masses 4-5 m wide. Interhead areas are filled 
with poorly bedded intraclastic rudstone 
and bioclastic grainstone. Bed is capped by 
20-25 em of thinly bedded lime mudstone and 
siltstone. 

188. 0.45 
Siltstone, light grey. Fissile. Rare lime 
mudstone nodules. 

187. 0.12 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts, (generally 4-8 em x 
0.75-1 em, up to 25 em x 4 em). Coarse-
grained bioclastic grainstone matrix. 

186. 0.45 
Lime mudstone, medium grey. Common 
siltstone interbeds (1-2 em thick). 

185. 0.18 
Intraclastic rudstone, clast supported. 
Clasts are low-angle imbricate, although 
they may occasionally grouped in 'stone 

150 

83.42 

81.92 

81.77 

81.57 

81.17 

80.27 

79.82 

79.70 

79.25 



rosettes•. Coarse to medium-grained 
bioclastic grainstone matrix with 
abundant ooids especially near top of 
bed where ooidal clasts are also present. 
Fines upward. 

184. 0.25 
Siltstone, light grey. Abundant dark grey 
lime mudstone nodules and lenses, 
especially at the base. 

183. 0.08 
Intraclastic rudstone with large (4-10 em) 
lime mudstone clasts, predominantly at 
the base. Fines upward. 

182. 0.25 
Intraclastic rudstone, clast supported at 
base, matrix supported at top. Clasts at 
base preferentially lie in the troughs of 
the underlying ripples. Fines upward 
to coarse-grained bioclastic packstone. 

181. 0.08 
Bioclastic grainstone. Medium to coarse 
grained. Occasional intraclasts at base. 
Top of bed is rippled: amplitude, 1-2 em, 
wavelength 4-6 em (NE/SW). Basal bed of 
lime mudstone (1 em thick). 

180. 0.12 
Siltstone, light grey. Grading to lime 
mudstone. Common lime mudstone nodules. 

179. 0.04 
Intraclastic rudstone, clast supported. 
Predominantly lime mudstone with occasional 
lime siltstone clasts (2-4 em x 0.5-1 em). 
Thin (0.5 em) basal bed of lime mudstone. 

178. 0.02 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (1-3 em x 0.5 em). 
Clasts lie parallel to bedding. 

177. 0.02 
Intraclastic rudstone, single layer of 
clasts (1-3 em x 0.5 em). 

176. 0.45 
Siltstone, light grey to light greenjgrey. 
Common lime mudstone nodules at base (1-2 

151 

79.07 

78.82 

78.74 

78.49 

78.41 

78.29 

78.25 

78.23 

78.21 



em x 5-8 em). Nodules become rare towards 
top. 

175. 0.08 
Intraclastic rudstone: common high angle 
imbricate clasts (E). At intervals along 
strike have the scoured remains of an 
underlying coarse-grained bioclastic 
grainstone deposit. Basal bed of lime 
mudstone (1 em thick). 

174. 0.20 
Interbedded siltstone and lime mudstone 
Lime mudstone beds are 1-2 em thick, 
siltstone beds 0.5-1 em thick. 

173. 0.05 
Bioclastic wackestone grading to packstone. 
Coarse to very coarse-grained. Common 
large trilobite spines up to 2.5 em long. 

172. 0.55 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic partings. 

171. 
Bioclastic packstone, medium grained. 
Predominantly composed of pelmatozoan 
fragments with minor trilobite material. 

170. 
Siltstone, light green/grey. Common lime 
mudstone nodules. 

169. 
Lime mudstone, medium grey. Common thin 
(1-2 em) siltstone interbeds. 

168. 
Intraclastic rudstone, clast supported. 
Blocky, finely laminated, lime siltstone 
clasts. 

167. 
Lime mudstone, medium grey. Interedded 
with thin (1-2 em) siltstone beds. 

166. 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
fragments with minor trilobite material. 
Rare intraclasts at base. Fines upward 
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to symmetrically rippled (amplitude 1 em, 
wavelength 7-8 em, NW/SE) lime siltstone 
at top. 

165. 
Siltstone, dark grey. Common to 
abundant lime mudstone nodules. Nodules 
tend to be grouped into horizons 2-5 em 
thick. 

164. 
Intraclastic rudstone, clast supported 
at base. Medium-grained bioclastic 
grainstone_matrix. Fines upward. 

163. 
Lime mudstone, medium to dark grey. Well 
bedded (average bed thickness 4 em). 

162. 
Intraclastic rudstone, matrix supported. 
Clasts 3-7 em x 0.5-1.5 em, occasional 
composite clasts. Gently undulose scoured 
base. 

161. 
Intraclastic rudstone, long (5-9 em), 
flat clasts at base pass upward to smaller 
(1-3 em) blockier clasts at top. Medium
grained bioclastic grainstone matrix. 

160. 
Siltstone, light to medium grey. Fissile. 

159. 
Intraclastic rudstone. Blocky clasts 
of lime mudstone (2-3 em x 2 em). At top 
of bed have an abrupt, but gradational, 
transition to finely laminated lime 
mudstone. 

158. 
Lime mudstone, light to medium grey. 
Well bedded (1-3 em). Grades upward to 
light grey siltstone. 

157. 
Intraclastic rudstone with undulose bed 
top. Lime mudstone clasts 
(2-4 em x 0.5-0.75 em). Abrupt, but 
gradational, transition to finely 
laminated lime mudstone. 
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156. 
Lime mudstone, medium to dark grey. 
Well bedded (1-4 em). Bed tops are 
occasionally bioturbated: Arenicolites 
(3-6 mm in diameter). Rare lenses of 
coarse to very coarse-grained 
trilobite grainstone near top of bed. 

155. 
Intraclastic rudstone, matrix supported. 
Clasts of lime mudstone in a lime mudstone 
to packstone matrix (matrix fines upward). 

154. 
Lime mudstone, medium to dark grey. 
Well bedded (4-5 em). Beds tops 
occasionally bioturbated: Arenicolites 
(5-7 mm in diameter). 

153. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (6-8 em x 1-2 em). 
Medium-grained bioclastic grainstone matrix. 

152. 
Siltstone, light to medium grey. Fissile. 

151. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (up to 15 em x 2 em). 
Medium to fine-grained bioclastic matrix 
(matrix fines upward). 

150. 
Lime siltstone at base, grades upward to 
argillaceous siltstone. Faint symmetrical 
ripples near base (NNW/SSE). Rare lime 
mudstone nodules near top. 

149. 
Intraclastic rudstone, clast supported. 
Rounded clasts of lime mudstone (1-5 em 
long). Medium to coarse-grained bioclastic 
wackestone matrix. 

148. 
Lime mudstone, dark to medium grey. 
Well bedded. Grades upward to fissile 
siltstone. 

147. 
Bioclastic grainstone, coarse grained. 
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Predominantly composed of pelmatozoan 
material with occasional large trilobite 
fragments. Larger trilobite fragments are 
convex up. Rare intraclasts at base. 

146. 
Siltstone, light grey. Abundant dark 
grey lime mudstone nodules (0.5-1 em thick 
x 5-10 em long). 

145. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (5-8 em x 1-1.5 em). 
Clasts lie parallel to bedding. Coarse
grained bioclastic grainstone matrix. 

144. 
Intraclastic rudstone, clast supported at 
base. Finely laminated lime siltstone clasts 
(4-8 em x 1-1.5 em). Fines upward to 
laminated lime siltstone. 

0.30 

0.15 

0.15 

143. 0.20 
Siltstone, light grey to medium greyjgreen. 
Fissile. Common lime mudstone nodules. 

142. 0.08 
Intraclastic rudstone, long, thin clasts 
of lime siltstone (average size: 4 em x 0.3 
-0.5 em). Clasts lie parallel to bedding. 
Medium-grained bioclastic grainstone matrix. 

141. 0.04 
Siltstone, light grey. Fissile. 

140. 0.10 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts. 
Bed forms megaripples: amplitude 7-10 em, 
wavelength 200 em. Laterally impersistent 
(200m). 

139. 0.25 
Siltstone, light grey. Fissile. Abundant 
medium to dark grey lime mudstone nodules. 
Nodules are occasionally coalesced to form 
irregular lenses (up to 30 em long x 2 em 
thick) . 

138. 0.15 
Intraclastic rudstone, clast supported. 
Clasts are commonly imbricated (SE). 
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137. 0.30 
Dolomitic lime mudstone, medium to dark grey. 
Buff-weathering silty dolomitic partings 
every 1-2 em. 

136. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-4 em x 1-2 em). 
Clasts are moderately well rounded at base, 
becoming thinner and flatter towards the 
top. 

135. 0.70 
Thrombolite. Generally discrete heads (up to 
70 em tall x 50 em in diameter). Basal bed of 
intraclastic rudstone: 8 em where the heads 
are tallest, thickening to 35 em where heads 
are smaller. Laterally traceable. 

134. 0.45 
Interbedded siltstone and lime mudstone. 
Well bedded (1-4 em thick), thicker 
beds tending to be in the middle of the 
unit. 

133. 0.40 
Stack of well-bedded lime mudstone beds 
(4-6 em thick) coupled with thin (3-5 em) 
beds of lime siltstone. Common lenses of 
intraclastic rudstone. Lime mudstone clasts 
(< 3 em long). 

132. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-6 em x 0.5 em). 
Clasts generally lie parallel/subparallel 
to bedding. Basal bed of lime mudstone 
(1.5 em thick). 

131. 0.15 
Siltstone, dark grey to dark greyjgreen. 
Common lime mudstone nodules. 

130. 0.10 
Intraclastic rudstone with basal bed of 
lime mudstone (1 em thick). 

129. 0.70 
Siltstone, dark greyjgreen. Fissile. 
Abundant lime mudstone nodules near the top 
of the bed siltstone:limestone 1:1. 
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128. 0.15 
Intraclastic rudstone, clast supported. 
Laminated lime siltstone clasts 
(0.5-4 em x 0.5 em). Medium-grained 
bioclastic grainstone matrix. Gently 
undulose scoured base. Maximum depth of 
scour 5 em. 

127. 0.03 
Siltstone, light to medium grey. 

126. 0.20 
Intraclastic rudstone, clast supported at 
base. Lime mudstone, with occasional lime 
siltstone, clasts (3-10 em x 0.5-1.5 em). 
Coarse-grained bioclastic grainstone matrix. 
Fines upward, clasts predominantly grouped 
near base. 

125. 0.18 
Intraclastic rudstone. Reddish-
weathering, well rounded clasts of lime 
mudstone. Clasts generally lie parallel 
to bedding. Medium-grained bioclastic 
grainstone matrix. 

124. 0.85 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
fragments. Common lime mudstone 
intraclasts near base. Grades upward 
to ooidal grainstone. Medium grained. 
Generally spherical. 

123. 2.45 
Lime mudstone, light to medium grey. Common 
siltstone interbeds. Tops of mudstone beds 
are bioturbated: Arenicolites (4-6 mm in 
diameter). 

122. 0.45 
Bioclastic grainstone, medium to coarse 
grained. Rare intraclasts near base. 

121. 0.05 
Siltstone, light grey. Fissile. 

120. 0.15 
Lime mudstone, dark grey, massive. 

119. 0.05 
Siltstone, dark greyjgreen. Fissile. 
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118. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-7 em x 1 em). 
Clasts generally lie parallel to bedding. 
Lime mudstone matrix. 

117. 0.15 
Siltstone, dark greyjgreen. Fissile. 

116. 0.10 
Lime siltstone, medium to dark grey. 
Fine laminae. 

115. 0.65 
Lime mudstone, medium grey. Common, thin 
impersistent (< 1 em thick x 1 m long) 
interbeds of coarse-grained trilobite 
packstone. 

114. 1.95 
Lime mudstone, dark grey. Well bedded 
Occasional symmetrical ripples: amplitude 
1-2 em, wavelength 8-15 em (N/S). Tops of 
beds commonly bioturbated: Planolites 
(4-6 mm in diameter. 

113. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (up to 8 x 10 em in 
plan). Lime mudstone matrix. 

112. 1.50 
Lime mudstone, dark grey. Well bedded. 
Tops of beds occasionally bioturbated: 
Planolites (3-6 mm in diameter). Occasional 
coarse-grained lenses of trilobite spines 
at top of beds. 

111. 0.95 
Siltstone, light to medium grey. Abundant 
medium to dark grey lime mudstone nodules, 
especially near the top. 

110. 0.10 
Bioclastic grainstone, medium to coarse 
grained. Common intraclasts at base. Gently 
undulose scoured base. Maximum depth of 
scour 4 em. 

109. 0.10 
Intraclastic rudstone, clast supported at 
base. Fines upward. Gently undulose 
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scoured base. 

108. 0.10 
Intraclastic rudstone, clast supported at 
base. Fines upward to medium-grained 
bioclastic packstone. Scoured base. 

107. 0.15 
Siltstone, dark grey to dark greyjgreen. 
Occasional dark grey limestone nodules. Rare 
lenses (0.5 em thick) of coarse-grained 
bioclastic packstone. 

106. 0.20 
Intraclastic rudstone. Lime mudstone clasts 
(2-12 em x 1 em). 

105. 0.40 
Lime mudstone, medium to dark grey. Well 
Bedded (0.5-1 em). Convolute bedding in 
middle of unit. 

104. 0.10 
Intraclastic rudstone with scoured base. 
Bed pinches and swells 0-10 em. 

103. 0.40 
Lime mudstone, medium to dark grey. Common 
thin (0.5-1 em), siltstone interbeds. 

102. 0.20 
Intraclastic rudstone at base. Fines 
upward to coarse-grained bioclastic 
grainstone. Skeletal material predominantly 
composed of trilobite fragments. 

101. 0.50 
Lime mudstone, medium grey. Grading to 
lime siltstone. Well bedded (2-4 em). 
Occasional thin (< 1 em) lenses of coarse
grained trilobite packstone. 

100. 0.45 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (4-12 em x 0.5-0.8 em). 
Fines upward to coarse-grained bioclastic 
wackestone. Clasts are low angle imbricate 
(E) • 

99. 0.15 
Lime mudstone, dark grey. Common light 
grey siltstone interbeds. Mudstone beds: 
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3-4 em thick, siltstone beds: 1 em thick. 

98. 
Bioclastic grainstone, coarse grained. 
Occasional intraclasts at base. 

97. 
Lime mudstone, dark to medium grey. Well 
bedded (2-5 em). Tops of some beds are 
extensively bioturbated: Planolites 
(4-10 mm diameter). 

0.30 

1.90 

96. 0.35 
Bioclastic grainstone, coarse grained. 
Occasional ·intraclasts (5 em x 0.5 em). 
Fines upward. 

95. 0.50 
Siltstone, light grey. Fissile. 

94. 0.45 
Intraclastic rudstone. Grades upward to 
wavy bedded lime siltstone. 

93. 0.50 
Siltstone, light grey. Well bedded. 
Occasional lime mudstone interbeds. 

92. 0.13 
Intraclastic mudstone. Lime mudstone 
clasts. Medium-grained bioclastic 
packstone matrix. Top of bed is 
bioturbated: Planolites (3-4 mm in 
diameter). Fines upward. 

91. 1.10 
Lime mudstone, dark grey. Common light grey 
siltstone interbeds near the top. Rare, 
thin(< 1 em), impersistent (<1m) beds of 
coarse-grained trilobite packstone. 

90. 
Intraclastic rudstone, clast supported at 
base. Lime mudstone clasts 
(2-5 em x 0.5-1 em). Medium to coarse
grained bioclastic grainstone to 
wackestone matrix. Fines upward. 

89. 
Siltstone, light grey. Common dark grey 
lime mudstone nodules. Possible syneresis 
cracks filled with siltstone at top of bed. 
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88. 0.10 
Intraclastic rudstone, clast supported at 
base. Lime mudstone clasts 
(1-5 em x 0.5-1 em). Fines upward to 
coarse-grained bioclastic grainstone. 
Scoured base. Maximum depth of scour 1-5 em. 

87. 
Lime mudstone, medium to dark grey. 

86. 
Intraclastic rudstone. Poorly bedded. 
Very large (12-15 em long x 2 em) lime 
mudstone clasts interbedded with smaller 
lime mudstone clasts (2-6 em x 0.5-1 em). 
Coarse-grained bioclastic grainstone 
matrix. Thin (1.5 em) lime mudstone bed 
at top. 

85. 
Siltstone, light grey. Fissile. Occasional 
lenses of coarse-grained trilobite 
packstone (5 em x < 1 m) near the top. 
Rare composite clasts of trilobite 
packstone within lenses. 

84. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-5 em x 0.5-1 em). 
Clasts generally lie parallel to bedding. 
Fines upward to laminated lime mudstone. 

83. 
Bioclastic grainstone, medium to coarse 
grained. Rare intraclasts at base. Faint 
em scale laminae. 

0.05 

0.18 

1.00 

0.10 

0.25 

82. 0.70 
Siltstone, light grey to light greyjgreen. 
Near top of bed have a thin (1-1.5 em), 
erosionally-based lense of coarse-grained 
trilobite packstone (predominantly composed 
of unabraded trilobite spines). 

81. 0.35 
Stack of well-bedded (5-10 em) bioclastic 
grainstones and wackestones. Bedding picked 
out by micrite-rich layers. 

80. 0.35 
Lime mudstone, dark grey. Well bedded 
(1-2 em). 
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79. 
Intraclastic rudstone. Lime mudstone 
clasts (< 12 em x 2 cmnear base, to 2-6 
em x 0.5-1 em near top). Occasional 
'incipient intraclasts' at base. 

78. 
Intraclastic rudstone at base, fines 
upward to coarse-grained bioclastic 
grainstone. Clasts generally lie parallel 
to bedding. 

77. 
Siltstone, light grey to light greyjgreen. 
Fissile. 

76. 
Intraclastic rudstone, clast supported. 
Lime musdtone clasts (2-6 em x 0.5-1 em). 
Rare disarticulated but unbroken 
brachiopods (1-2.5 em) along with clasts. 

75. 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
fragments with minor trilobite and 
brachiopod material. Faint bedding picked 
out by size grading. 

74. 
Siltstone, light grey. Grading to lime 
mudstone. 

73. 
Bioclastic grainstone, medium to coarse 
grained. 

72. 
Bioclastic grainstone, medium to coarse 
grained. Dark grey with buff-weathering 
skeletal fragments. 

71. 
Intraclastic rudstone, grading to bioclastic 
grainstone at top. Generally flat-lying to 
low-angle imbricate clasts. Fines upward. 

0.10 

0.20 

0.03 

0.20 

0.40 

0.05 

0.26 

0.25 

0.15 

70. 0.15 
Lime siltstone, medium to dark grey. 
Grading to lime mudstone. Faint symmetrical 
ripples (NE/SW). 
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69. 0.12 
Intraclastic rudstone. Lime mudstone clasts 
(2-3 em x 0.5-1 em). Medium to coarse-
grained bioclastic grainstone to 
wackestone matrix. 

68. 1.60 
Lime mudstone, medium to dark grey. 
Common thin (2-3 em) siltstone interbeds. 
Occasional lenses of coarse-grained 
trilobite packstone. Lime mudstone beds 
are undulose, possibly rippled. Lime 
mudstone:siltstone 2:1. 

67. 0.45 
Interbedded coarse-grained trilobite 
packstone to wackestone and siltstone. 
Beds pinch and swell: packstone beds 
forming lenses 1-2 em thick x < 30 em 
long. 

66. 0.03 
Intraclastic rudstone. Thin layer of flat-
lying clasts. 

65. 0.40 
Siltstone, light to medium grey. Common 
lenses of coarse-grained trilobite 
packstone (5-10 em thick x < 40 em long). 
Lenses are predominantly composed of 
trilobite spines (up to 1.5 em long). 

64. 0.85 
Bioclastic wackestone to packstone, coarse 
grained. Common siltstone interbeds. 
Skeletal fragments up to 1.5 em long. Poorly 
bedded (3-5 em). Siltstone beds are 2-5 em 
thick. 

63. 
Stack of thin (3-7 em, average 5 em), fine 
to medium-grained bioclastic grainstones. 

62. 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (3-5 em x 0.5-0.75 
em). Lime mudstone to fine-grained 
wackestone matrix. 

61. 
Intraclastic rudstone, clast supported. 
wackestone matrix. Lime mudstone clasts 
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(up to Scm x 6 em in plan view). Medium
grained bioclastic wackestone matrix. Fines 
upward to laminated lime mudstone. 

60. 0.10 
Siltstone, dark grey. Occasional Planolites 
(5-7 mm in diameter). 

59. 0.10 
Bioclastic packstone, medium to dark grey. 
Coarse grained. Predominantly composed of 
trilobite fragments. Faint bedding. 

58. 0.05 
Siltstone, dark grey to olive green. 

57. 0.08 
Bioclastic wackestone, medium to coarse 
grained. 

56. 0.55 
Siltstone, medium grey to greyjgreen. 
Occasional lenses of coarse-grained 
trilobite packstone. Rare, impersistent 
beds (< 1.5 m) of intraclastic rudstone. 

55. 0.10 
Intraclastic rudstone with well-rounded 
clasts (2-4 em x 2-2.5 em). Fine to medium
grained bioclastic grainstone matrix. Fines 
upward. 

54. 0.40 
Siltstone, dark grey. Fissile. Occasional 
lenses of trilobite packstone (3-4 em thick 
x 50-80 em long). 

53. 0.25 
Bioclastic grainstone. Generally fine to 
medium grained. Occasional coarse fragments 
up to 4 mm long. 

52. 0.03 
Siltstone, medium grey to olive green. 
Fissile. 

51. 
Bioclastic grainstone, coarse grained. 
Bed pinches and swells 5-10 em every . 
1-2 m along strike. 

50. 
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Lime siltstone, medium to dark grey. 
Fine laminae. 

49. 0.15 
Lime mudstone, medium grey. Common, thin 
(1-1.5 em) siltstone interbeds. Thin 
(< 1 em) tabular lense (< 2 m) of coarse
grained trilobite packstone at top of bed. 

48. 0.08 
Intraclastic rudstone. Lime mudstone 
clasts (2-6 em x 0.5-1 em). Laterally 
impersistent (< 5 m). 

47. 0.25 
Siltstone, light grey to olive green. 
Common dark grey lime mudstone nodules. 

46. 0.30 
Stacked unit of medium to coarse-grained 
trilobite grainstones. Interbedded with 
finely laminated lime siltstone. 9 
individual grainstone beds in total. 

45. 0.45 
Siltstone, olive green/grey. Fissile. Rare 
lenses of coarse-grained trilobite 
packstone. 

44. 0.06 
Bioclastic packstone. Predominantly 
composed of coarse-grained trilobite spines 
and cheeks. 

43. 0.20 
Siltstone, dark grey to olive greenjgrey. 
Occasional dark grey lime mudstone 
nodules near base. 

42. 0.04 
Bioclastic grainstone, coarse to very coarse 
grained (trilobite fragments up to 1 em). 
Undulose bed top. 

41. 0.15 
Siltstone, dark grey. Occasional lime 
mudstone nodules. 

40. 0.07 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts. Medium to coarse-
grained bioclastic grainstone matrix. 
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39. 0.05 
Siltstone, medium to dark grey. Fissile. 

38. 0.12 
Intraclastic rudstone, clast supported. 
Rounded lime mudstone clasts 
(2-8 em x 0.5-1 em). Medium-grained 
bioclastic grainstone matrix. 

37. 0.85 
Siltstone, dark grey. Abundant lime 
mudstone nodules. Nodules are generally 
3 em thick x 5-8 em long although they may 
form lenses up to 25 em long. 

36. 0.02 
Lime mudstone, dark grey. 

35. 0.45 
Siltstone, dark grey. Abundant lime 
mudstone nodules. 

34. 0.05 
Lime siltstone, medium grey. Small 
symmetrical ripples: amplitude 1 em, 
wavelength 3 em (N/S). 

33. 0.25 
Siltstone, medium grey to olive greenjgrey. 
Occasional lime mudstone nodules. 

32. 0.06 
Lime siltstone, medium grey. Fine laminae 
at base grading upward into symmetrical 
ripples: amplitude 3 em, wavelength 10-12 
em, (N/S) . 

31. 0.03 
Siltstone, olive greenjgrey. Fissile. 

30. 0.03 
Bioclastic packstone. Predominantly 
composed of trilobite spines and cheeks. 
Laterally impersistent (< 5 m). 

29. 0.60 
Siltstone, medium to dark grey. Common 
lime mudstone nodules. Base of bed 
gradational to underlying intraclastic 
rudstone. 

28. 0.30 
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Intraclastic rudstone, clast supported. 
Lime mudstone clasts in a mudstone to fine
grained bioclastic packstone matrix. 
Scoured base. 

27. 
Siltstone, olive green to buff. Common 
lime mudstone nodules at top. 

26. 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone, with 
rare bioclastic packstone, clasts. 
Dolomotized, fine-grained bioclastic 
grainstone-matrix. 

25. 
Siltstone, dark greyjgreen. Fissile. Rare 
lime mudstone nodules. 

24. 
Intraclastic rudstone. Finely laminated 
lime siltstone clasts (up to 15 em 
x 2.5 em) and smaller (2-4 em x 0.5 em) 
lime mudstone clasts. Medium to coarse
grained bioclastic grainstone matrix. 

23. 
Lime mudstone. Grading to siltstone. 

22. 
Intraclastic rudstone. Rounded lime 
mudstone clasts. Clasts are occasionally 
low-angle imbricate (E). Fines upward to 
laminated lime siltstone and lime 
mudstone. 

21. 
Siltstone, medium to dark grey. Fissile. 

20. 
Intraclastic rudstone, matrix supported. 
Basal lime mudstone bed (1-1.5 em thick). 

19. 
Intraclastic rudstone, matrix supported. 
Basal lime mudstone bed (1-2 em thick). 

18. 
Siltstone, dark grey to olive greenjgrey. 
Fissile. 
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17. 0.06 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (0.5-8 em x 0.5-1 em). 
Poorly sorted. 

16. 0.30 
Lime mudstone. Grading to lime siltstone. 

15. 0.05 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (1-3.5 em x 0.5 em). 
Medium to coarse-grained bioclastic 
grainstone matrix. 

14. 0.15 
Intraclastic rudstone, matrix supported. 
Clasts predominantly grouped near base. 
Medium to coarse-grained bioclastic 
grainstone matrix. 

13. 0.30 
Siltstone, dark grey. Fissile. 

12. 
Intraclastic rudstone. Lime mudstone 
clasts (2-4 em x 0.5 em). Lime mudstone 
matrix. 

11. 
No exposure. 

0.03 

7.50 

10. 0.70 
Lime mudstone, dark grey. Well bedded 
(1-2 em). Occasional lenses of 
coarse to very coarse-grained trilobite 
packstone. Bases of mudstone beds commonly 
bioturbated: Arenicolites (3-5 mm in 
diameter, preserved in hypo-relief). 

9. 0.20 
Bioclastic grainstone medium grained. Common 
intraclasts near base. 

8. 0.40 
Lime mudstone, dark grey. Well bedded 
(3-5 em). Bed tops commonly 
bioturbated: Planolites (4-6 mm in 
diameter) . 

7. 0.03 
Bioclastic packstone. Predominantly 
composed of trilobite material. Base of 
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bed bioturbated: Planolites (2-4 mm in 
diameter). 

6. 
Lime mudstone, dark grey. Common light 
grey siltstone interbeds. 

5. 
Bioclastic grainstone, medium to coarse 
grained. Badly weathered. 

4. 
Lime mudstone, dark grey. Common light 
grey siltstone interbeds. 

3. 
Intraclastic rudstone, clast supported. 
Rounded lime mudstone clasts 
(1-3 em x 0.5-0.75 em). Coarse to very 
coarse-grained bioclastic grainstone 
matrix. predominantly composed of 
pelmatozoan fragments. 

2. 
Lime mudstone, medium to dark grey. Well 
bedded. Occasional lenses of coarse to 
very coarse-grained trilobite packstone. 

1. 
No exposure. 

0.25 

0.15 

0.20 

0.10 

1.10 

15.00 

Massive limestones of the underlying Lyell Formation. 
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APPERDXX: C 

SECTION C: MOUNT CORY. 

Section was measured close to the summit of Mount Cory, 

near the town of Banff (51° 12', 115° 41'). The strata of 

the Bison Creek Formation dips steeply to the north at 70 

degrees. Rocks of the Bison Creek Formation are moderately 

well exposed although many of the coarser fractions have 

been pervasively dolomotized. 

Unit. Description. Thickness (m). 

Unit 

118. 2.20 
Lime siltstone, medium to dark grey. Buff
weathering fine laminae. Well bedded 
(3-4 em). Beds commonly contain symmetrical 
ripples (NE/SW). 

117. 0.30 
Intraclastic rudstone. Clasts supported. 
Lime siltstone clasts (1-4 em x 0.5 em at 
base, 5-10 em x 2-3 em near top). Top of 
bed composed of symmetrically rippled lime 
siltstone: amplitude 1.5 em, wavelength 8 em 
(NE/SW). 

116. 0.15 
Lime siltstone, medium to dark grey. Fine 
laminae. Occasional symmetrical ripples. 

115. 0.45 
Intraclastic rudstone, clast supported. 
Angular, blocky clasts of finely laminated, 
and occasionally rippled, lime siltstone 
(5 em x 2 em at base, 1-3 em x 0.5 em at 
top). Top of bed composed of symmetrically 
rippled lime siltstone: amplitude 1-2 em, 
wavelength 10-15 em (NE/SW). 

114. 3.60 
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Lime siltstone, medium to dark grey. Common 
buff-weathering fine laminae. Well bedded, 
(1-2 em near base, 3-4 em near top). 

113. 0.30 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone and 
unlaminated lime mudstone clasts 
(2-8 em x 0.5-1.5 em). Clasts generally 
lie parallel to bedding, occasionally low
angle imbricate at base (NNE). Medium 
grained ooidal grainstone matrix. 

112. 5.25 
Lime siltstone. medium to dark grey. Common 
buff-weathering fine laminae. Well bedded 
(1-3 em near base, 4-6 em near top). 

111. 0.15 
Intraclastic rudstone, clast supported. 
Lime siltstone with occasional lime 
mudstone clasts (2-5 em x 0.5-1 em). 
Clasts generally lie parallel to bedding. 

110. 2.45 
Lime siltstone, medium to dark grey. 
Grading to lime mudstone. Common, 
symmetrical ripples, amplitude 2-5 em, 
wavelength 10-18 em. 

109. 0.30 
Bioclastic grainstone overlying intraclastic 
rudstone. Lime siltstone clasts 
(5-8 em x 1 em). Laterally impersistent 
(<100m). 

108. 7.75 
Lime siltstone, light to medium grey. 
Common lime mudstone interbeds. Lime 
siltstone beds are 3-6 em thick, finely 
laminated or symmetrically rippled: 
amplitude 2-3 em, wavelength 10-15 em 
(N/S). 

107. 
Bioclastic grainstone, coarse to very 
coarse grained. Occasional trilobite 
fragments up to 10 mm long. Undulose top. 

106. 
Lime mudstone, medium to dark grey. 
Well bedded (2-4 em). Occasional lenses 
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of medium to coarse-grained trilobite 
packstone. Rare siltstone interbeds. 

105. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-6 em x 1-1.5 em). 
Clasts generally lie parallel to bedding. 
Bed is laterally traceable but pinches and 
swells (5-10 em). 

104. 1.50 
Lime mudstone, medium to dark grey. 
Well bedded (2-5 em). Occasional 
Planolites (3-6 mm in diameter). 

103. 0.10 
Intraclastic rudstone, clast supported. 
Lime mudstone and finely laminated lime 
siltstone clasts. Clasts occasionally 
low-angle imbricate (N). Medium-grained 
bioclastic packstone matrix. 

102. 0.50 
Lime mudstone, light to medium grey. 
Common light greenjgrey siltstone 
interbeds. Undulose bedding. 

101. 0.05 
Intraclastic rudstone, clasts supported. 
Clasts occasionally low-angle imbricate (N). 
Coarse-grained trilobite packstone matrix. 
Laterally impersistent (< 5 m). 

100. 1.60 
Lime mudstone, light to medium grey. 
Common light greenjgrey siltstone 
interbeds. Undulose bedding. 

99. 0.20 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan and 
brachiopod fragments. Rare intraclasts 
near top. Laterally impersistent (<35m). 

98. 0.05 
Lime mudstone, light to medium grey. 
Undulose bedding. 

97. 0.05 
Bioclastic grainstone, medium to coarse 
grained. Laterally impersistent (<10m). 
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96. 0.15 
Lime mudstone, light to medium grey. 

95. 0.07 
Bioclastic grainstone, coarse grained. 
Predominantly composed of trilobite 
material with minor brachiopod fragments. 
Bed is laterally impersistent, filling in 
hollows in upper surface of underlying bed. 

94. 0.12 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of 
pelmatozoan fragments. Top of bed is 
undulose, possible mega ripples: amplitude 
6-8 em, wavelength 1.5-2.5 m. 

93. 0.60 
Siltstone, light to medium grey. Fissile. 

92. 0.25 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of trilobite 
fragments. Larger bioclasts are concave up. 
Bed grades upward to bioclastic packstone. 

91. 0.03 
Bioclastic grainstone, coarse grained. Bed 
forms lenses filling in hollows at top of 
underlying bed. 

90. 0.30 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
fragments with minor trilobite material. 
Trilobite fragments are predominantly convex 
up. Bed fines upward. 

89. 1.80 
Thrombolite. Coalesced, but still 
distinguishable heads. Individual heads 
columnar to low-domal heads: 1.70 m tall 
x 1.40 m wide, 1.50 m tall x 1.00 m wide. 
Interhead material is poorly bedded 
bioclastic grainstone, occasionally 
containing well preserved, disarticulated, 
brachiopods. 

88. 0.25 
Bioclastic grainstone, coarse to very coarse 
grained. Occasional lime mudstone and lime 
siltstone intraclasts. Predominantly composed 
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of pelmatozoan fragments with minor 
trilobite material. Poorly sorted with 
fragments at high angles to bedding. 

87. 
Siltstone, light grey. Fissile. Laterally 
impersistent (< 60 m). 

86. 
Bioclastic grainstone, coarse to very 
coarse grained (trilobite fragments up to 20 
mm long). Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. Gently undulose scoured base. 
Maximum depth of scour 3 em. 

85. 
Lime mudstone, dark grey. Common lime 
mudstone nodules. 

84. 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
pelmatazoan fragments. 

83. 
Siltstone, light grey to light brownjgrey. 
Fissile. 

0.30 

0.05 

0.07 

0.05 

1.90 

82. 0.45 
Thrombolite. Laterally coalesced heads. 
Uneven bed top with protruding domal heads, 
(relief of 2-10 em). Basal intraclastic 
rudstone bed (fines upward). 

81. 0.45 
Siltstone, light grey to light brownjgrey. 
Poorly exposed. 

80. 0.60 
Thrombolite. Discrete, subspherical heads 
(30-40 em tall x 30-70 em wide). Heads are 
flanked and capped by poorly bedded 
bioclastic grainstone. 

79. 0.10 
Intraclastic rudstone, clast supported. 
Clasts lie parallel to bedding. Coarse to 
very coarse-grained skeletal grainstone 
matrix. Laterally impersistent (<50 m). 

78. 0.80 
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Siltstone, light grey. Common, dark grey 
lime mudstone nodules (2-3 em x 5-10 em). 

77. 0.30 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (4-6 em x 0.5-1 em). 
Coarse to very coarse-grained bioclastic 
wackestone matrix (includes trilobite 
fragments up to 20 mm long) . Laterally 
impersistent (<100m). 
76. 0.03 
Siltstone, light grey. Fissile. 

75. 0.07 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
pelmatozoan fragments with minor trilobite 
material. Gently undulose scoured base. 

74. 0.03 
Dolomitic lime mudstone, medium to dark grey. 
Irregular, buff-weathering silty dolomitic 
partings. 

73. 0.70 
Siltstone, light grey. Fissile. 

72. 0.10 
Intraclastic rudstone, matrix supported. 
Well rounded lime mudstone clasts. Coarse
grained bioclastic grainstone matrix. 

71. 1.05 
Siltstone, light to medium grey. Fissile. 
Poorly exposed. 

70. 0.45 
Intraclastic rudstone at base with 
occasional ooidal grainstone clasts 
(up to 20 em long). Overlain by bioclastic 
grainstone, thrombolite, and stromatolite. 
Thrombolites occur near top of the bed 
(20-25 em tall, 20-45 em wide). Laterally 
thrombolites and stromatolites pass 
into intraclastic material. 

69. 1.50 
Siltstone, light to medium grey. Fissile. 

68. 0.25 
Bioclastic grainstone, badly dolomotized. 
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67. 1.30 
Siltstone, light grey. Fissile. Well bedded 
(1-2.5 em). Grading to finely laminated 
mudstone. 

66. 0.25 
Intraclastic rudstone, matrix supported. 
Rare, thin, stromatolites (1-2 em thick x 
10-20 em long). Stromatolites are 
intermittently developed. 

65. 0.08 
Siltstone, light to medium grey. Fissile. 

64. 0.20 
Intraclastic rudstone, clasts suported. 
Clasts generally lie parallel to bedding. 
Coarse grained bioclastic grainstone matrix 
(predominantly composed of trilobite 
material). Bed pinches and swells 
(0.15-0.25 mover 20-30 m). Laterally 
persistent. 

63. 0.40 
Siltstone, light grey. Fissile. Common 
lime mudstone nodules (average 1.5 em x 
10 em). 

62. 0.35 
Intraclastic rudstone at base overlain 
by symmetrically rippled lime siltstone: 
amplitude 2-3 em, wavelength 7-10 em. 
overlying lime siltstone are finely 
laminated, low-relief stromatolites (15-20 
em tall x 8-30 em wide). 

61. 1.60 
Siltstone, light grey. Fissile. Rare lenses 
(4-5 em thick x < 20 em long) of coarse-
grained bioclastic packstone near base. 

60. 0.25 
Intraclastic rudstone, clast supported at 
base. Lime mudstone clasts (6 em x 1.5 em 
at base, 1-2 em x 0.5-1 em at top). Medium 
to coarse-grained bioclastic grainstone 
matrix. 

59. 0.30 
Siltstone, light grey. Fissile. 
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58. 
Intraclastic rudstone, badly dolomotised. 

57. 
Siltstone, light grey to light brownjgrey. 
Fissile. 

0.25 

1.80 

56. 0.55 
Thrombolite/stromatolite. Stacked heads 
(heads rarely extend from base to top of bed). 
Individual heads are finely laminated to 
clotted. Basal intraclastic rudstone bed 
(5-7 em thick).Interhead material composed 
of poorly bedded bioclastic grainstone 
to packstone. 

55. 1.15 
Siltstone, light grey to light brownjgrey. 
Fissile. 

54. 0.50 
Thrombolite. Columnar heads. Individual 
heads 25-45 em in diameter. Basal 
intraclastic rudstone bed with scoured 
upper surface. Directly overlying scour 
surface have small (4-6 em x < 3cm tall) 
stromatolites. Stromatolites pass upwards 
into thrombolites. Upper surface of 
thrombolites contain occasional cystoid 
holdfasts (8-12 mm in diameter). 

53. 0.25 
Siltstone, light grey. Fissile. Rare 
lenses (5 em thick x < 3.5 m long) of 
medium to coarse-grained bioclastic 
grainstone. 

52. 0.20 
Intraclastic rudstone, matrix supported. 
Finely laminated lime siltstone clasts. 
Dolomotized lime mudstone matrix. Gently 
undulose scoured base. 

51. 0.28 
Bioclastic grainstone, coarse to very 
coarse grained. Rare disarticulated, but 
unbroken brachiopods (up to 1 em across). 

50. 4.00 
Siltstone. Grading upward to lime mudstone. 
Occasional to rare lime mudstone nodules 
near top. 
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49. 0.40 
Intraclastic rudstone. Finely laminated lime 
siltstone clasts (average: 6 em x 1.5 em). 
Medium to coarse-grained bioclastic 
grainstone matrix. Top of bed colonised 
by low-relief (< 6 em) stromatolites. 

48. 0.25 
Lime mudstone, medium grey in fresh 
surface, weathered surface stained rusty 
brown. Well bedded (2-3 em). 

47. 
Thrombolite. Coalesced, but still 
distinguishable heads (up to 6 em relief 
on the upper surface). Accumulations of 
coarse grained (up to 4 em long) trilobite 
packstone in hollows on upper surface. 
Basal intraclastic rudstone bed (up to 12 
em thick). 

46. 
Siltstone, light grey/brown. Fissile. 
Poorly exposed. 

45. 
Lime mudstone, medium grey. Well bedded 
(4-6 em). Upper part of bed contains 
several thin (1 em) laterally 
impersistent siltstone beds. Gradational 
contact with underlying skeletal 
grainstone. 

44. 
Bioclastic grainstone, coarse to medium 
grained. Predominantly composed of 
pelmatozoan fragments. Bed fines upward to 
well bedded (2-4 em) lime mudstone. 

43. 
No exposure. 

0.60 

1.50 

0.40 

0.30 

2.50 

42. 0.25 
Thrombolite. Individual heads are coalesced. 
Basal intraclastic rudstone bed (5 em thick). 

41. 1.00 
Siltstone, light brownjgrey. Fissile. 
Poorly exposed. 

40. 0.60 
Thrombolite. Generally coalesced, but still 
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distinguishable heads. Individual heads are 
subspherical (up to 40 em in diameter). 
Occasional channels filled with poorly 
bedded lime mudstone and siltstone. Basal 
bed (< 20 em thick) of coarse-grained 
bioclastic grainstone with common 
intraclasts. 

39. 1.50 
Lime mudstone, fine laminae. Subfissile. 
Grading to siltstone. 

38. 0.20 
Interbedded skeletal grainstone and 
lime mudstone. Occasional small (20 em 
tall x 10 em wide), columnar stromatolites. 
Heads protrude a few ems into the overlying 
mudstone. 

37. 0.90 
Siltstone, light greyjbrown. Fissile. 
Poorly exposed. 

36. 0.25 
Bioclastic grainstone. Common intraclasts 
at the base. Low domal (6-8 em) thrombolites. 
near top of bed. Thrombolites occur every 
3-6 m along strike. 

35. 0.20 
Siltstone, light greyjbrown. Fissile. 

34. 1.20 
Thrombolite. Subspherical heads 
(up to 60 em diameter) . Basal intraclastic 
rudstone (60 em thick) composed of large 
lime mudstone clasts (5-11 em x 1-1.5 em). 
Intraclastic bed grades upward to coarse 
grained bioclastic grainstone. 

33. 0.20 
Siltstone, light to medium brownjgreen. 
Fissile. 

32. 0.50 
Bioclastic grainstone. Poorly bedded. 
Occasional faint, wavy laminae. Badly 
dolomotized. 

31. 0.20 
Siltstone, light brownjgrey. Fissile. 
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30. 0.52 
Bioclastic grainstone. Bed appears to fine 
upward. Faint symmetrical ripples near top. 
Badly dolomotized. 

29. 0.40 
Siltstone, light brown/grey. Fissile. 

28. 0.50 
Skeletal grainstone, medium to coarse 
grained. Faint parallel bedding (em scale). 
Occasional siltstone interbeds near top. 

27. 0.75 
Thrombolite. Spherical to subspherical 
heads (up to 75 em in diameter). Internally 
heads have a clotted texture with finely 
laminated fringes. Basal bed of coarse-
grained bioclastic grainstone bed. 

26. 0.50 
Upper 30 em: bioclastic grainstone, 
Faintly cross-bedded. Gently undulose 
scoured base. 
Lower 20 em: intraclastic rudstone with 
small (2-3 em x 0.5 em), angular, lime 
mudstone clasts. 

25. 1.35 
Siltstone, light grey to light greyjbrown. 
Fissile. Poorly exposed. 

24. 0.45 
Massive dolomite, weathered surface 
stained rusty brown. Original fabric no 
longer identifiable: bioclastic grainstone ? 

23. 1.10 
Siltstone, light grey. Thin impersistent 
bed (8 em thick x 12 m long) of intraclastic 
rudstone near top of bed. 

22. 0.45 
Skeletal grainstone. Badly dolomotized. 

21. 1.20 
Siltstone, light grey. Fissile. Poorly 
exposed. 

20. 0.60 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
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large, unabraded trilobite fragments 
(including spines and cheeks up to 3 em long). 
Occasional coarse grained cystoid fragments 
(6-7 rom in diameter). 

19. 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
material. 

18. 
Bioclastic grainstone, coarse grained. 
Laterally persistent. 

17. 
Bioclastic grainstone, coarse grained. 
Occasional small (1-2 em x 0.5 em) lime 
mudstone clasts, predominantly at base. 
Skeletal fragments predominantly concave 
down. 

0.30 

0.20 

0.65 

16. 1.30 
Siltstone, light grey to light grey/brown. 
Fissile. 

15. 0.15 
Bioclastic grainstone, coarse grained. 
Gently undulose bed top. Occasional 
intraclasts near base. Clasts are generally 
composed of lime mudstone with occasional, 
finely laminated lime siltstone clasts. 

14. 0.30 
Siltstone, light to medium grey. Fissile. 

13. 0.08 
Bioclastic grainstone, medium to coarse 
grained. Gently undulose scoured base. 

12. 0. 07 
Bioclastic grainstone, medium to coarse 
grained. Predominantly composed of trilobite 
fragments. Larger bioclasts concave up. 

11. 0.45 
Siltstone, medium to dark grey. Grading to 
lime mudstone. 

10. 0.50 
Bioclastic grainstone. Poorly bedded 
(approximately 4 em). Beds are wavy and 
impersistent with the exception of the 
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uppermost bed which is 10 em thick and 
laterally persistent. 

9. 0.10 
Bioclastic grainstone, coarse to very coarse 
grained. Predominantly composed of 
trilobite fragments. Bioclasts are 
predominantly oriented parallel to bedding. 

8. 0.30 
Massive sucrosic dolomite. Original fabric 
unidentifiable. 

7. 0.30 
Bioclastic grainstone, Medium to coarse 
grained. Beds are wavy and laterally 
impersistent. Occasional small 
(2-3 em x 0.5 em) intraclasts. 

6. 0.45 
Intraclastic rudstone. Lime mudstone clasts 
(7 em x 1.5 em at base to 2-5 em x 0.5-1 em 
at top). Gently undulose scoured base. 

5. 1.15 
Siltstone, light to medium grey. Fissile. 
Poorly exposed. 

4. 1.20 
Massive sucrosic dolomite, possibly 
skeletal grainstone. 3 different beds (?). 

3. 1.30 
Siltstone, dark to medium grey. Fissile. 
Mid-way up bed have thin (3-5 em) lense of 
coarse-grained bioclastic packstone 
(< 2.5 m long). 

2. 1.15 
Skeletal grainstone. Badly dolomotized. 
3 different beds ? 

1. 3.00 
Siltstone, medium grey. Fissile. Occasional 
thin (2-4 em), lenses of coarse grained 
bioclastic packstone(< 1m long). 

Massive limestones of the underlying Lyell Formation. 

182 

8.95 

8.85 

8.55 

8.25 

7.80 

6.65 

5.45 

4.15 

3.00 



APPERDI:X:D 

SECTION D: TANGLE RIDGE. 

The upper two-thirds of the Bison Creek Formation were 

measured in a stream gully near the northern end of Tangle 

Ridge (52° 17.5', 117° 19'). The measured section has fault 

boundaries to both the north and south, limiting lateral 

exposure to 150-200 m. Approximately the bottom one third of 

the section is badly faulted and poorly exposed. 

Unit Description 

181. 
Siltstone, light grey. Fissile. 

180. 
Lime siltstone, medium grey to medium 
greyjbrown. Well bedded (average 2 em). 
Common symmetrical ripples. 

179. 
Siltstone, light grey. Fissile. 

178. 
Intraclastic rudstone, clast supported. 
Rounded clasts of finely laminated lime 
siltstone. 

177. 
Siltstone, light grey. Fissile. 

176. 
Gutter cast: 75 em wide, 12 em deep, 
Intraclastic rudstone fill. Finely laminated 
lime siltstone clasts (1-3 em x 0.3-0.5 em). 
Gutter cast trends ENE. 

175. 
Lime siltstone, medium grey to grey/brown. 
Well bedded (4-10 em). Bed thickness 
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Thickness (m). 

Unit Total 

0.05 141.29 

0.75 141.24 

0.10 140.49 

0.35 140.39 

0.40 140.04 

0.12 139.64 

1.50 139.52 



Lime siltstone, medium grey to grey/brown. 
Well bedded (4-10 em). Bed thickness 
decreases towards the top. Common 
symmetrical ripples: amplitude 1-2 em, 
wavelength 12-15 em (NE/SW). 

174. 0.20 
Intraclastic rudstone, clast supported. 
Angular clasts of lime mudstone (2-5 em x 
0.5-1 em). Medium-grained bioclastic 
packstone matrix. 

173. 0.40 
Siltstone, light grey. Common dark grey thin 
lenses and stringers of lime mudstone. 
Siltstone:limestone 1:1. 

172. 0.25 
Intraclastic rudstone, clast supported 
at base. Angular clasts of finely 
laminated lime siltstone. Coarse-grained 
ooidal grainstone matrix. Fines upward to 
symmetrically rippled top: amplitude 10 em, 
wavelength 75 em (N/S). 

171. 0.50 
Siltstone, light to medium grey. Fissile. 

170. 
Ooidal grainstone, coarse grained. 
Spherical ooids. Trough cross-bedded (N). 

0.50 

169. 0.75 
Dolomitic lime mudstone, medium to dark grey. 
Common buff-weathering, irregular, silty 
dolomitic partings every 2-3 em. 

168. 5.00 
No exposure. 

167. 
Thrombolite. Badly weathered. Laterally 
persistent. 

166. 
Bioclastic grainstone, coarse to very coarse 
grained. Predominantly composed of trilobite 
fragments with minor brachiopod material. 
Larger bioclasts concave up. 

165. 
Intraclastic rudstone overlain by massive 
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lime mudstone (thrombolite?). Finely laminated 
lime siltstone clasts (2-5 em x 0.5-0.7 em). 
Badly weathered. 

164. 
Intraclastic rudstone, matrix supported. 
Lime mudstone with occasional finely 
laminated lime siltstone clasts 
(2-2.5 em x 0.5 em). Clasts generally lie 
parallel to bedding. Coarse-grained 
bioclastic grainstone matrix 
(predominantly trilobite fragments). 

163. 
Lime mudstone. Grading to lime siltstone. 

0.10 

0.15 

162. 0.05 
Bioclastic grainstone, coarse to very 
coarse grained. Predominantly composed of 
trilobite fragments (up to a few ems long). 
Larger bioclasts generally convex up. 

161. 0.50 
Lime mudstone, medium to dark grey. 
Occasionally silty. 

160. 
Thrombolite. Laterally coalesced spherical 
to subspherical heads (25-75 em tall x 
35-100 em wide). Basal bed (2-3 em thick) 
of coarse-grained pelmatozoan grainstone. 

159. 
Siltstone, light grey to light green/grey. 
Fissile. 

158. 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(4-6 em x 0.5-0.7 em). Clasts lie parallel 
to bedding. Medium to coarse grained 
bioclastic grainstone matrix. 

157. 
Bioclastic grainstone, medium grained. 
Poorly bedded. 

156. 
Siltstone, light grey to light greenjgrey. 
Fissile. 

155. 
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Ooidal grainstone, medium grained. 
Spherical ooids. Rare finely laminated 
lime siltstone intraclasts. 

154. 0.10 
Siltstone, light to very light grey. 
Grading to lime mudstone. 

153. 0.60 
Ooidal grainstone, medium to coarse 
grained. Spherical ooids. Rare finely 
laminated lime siltstone intraclasts. 
In places clasts are imbricate (NE). 

152. 0.15 
Siltstone, light grey to light greenjgrey. 
Fissile. 

151. 0.60 
Ooidal grainstone, coarse grained. Spherical 
ooids. Faint trough cross-bedding at top 
(NW). 

150. 0.60 
Lime siltstone. Grades upward to 
siltstone with rare lime mudstone nodules. 

149. 0.35 
Ooidal grainstone, medium grained. 

148. 0.05 
Bioclastic packstone, medium grained. 
Laterally impersistent (<30m). 

147. 0.15 
Siltstone, light to medium greyjbrown. 
Well bedded (1-2 em). Fissile. 

146. 0.65 
Ooidal grainstone, medium to fine grained. 
Spherical ooids. Parallel top and base. 
No grading. 

145. 0.10 
Bioclastic packstone, medium grained. 
Common spherical ooids and occasional 
intraclasts, especially at base. 

144. 
Siltstone, light grey. Fissile. Well 
bedded. Common lenses of lime mudstone, 
especially towards the top. 
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143. 0.04 
Bioclastic packstone to wackestone. Medium 
grained. Laterally impersistent (< 40 m). 

142. 0.10 
Intraclastic rudstone, matrix supported. 
Finely laminated lime siltstone clasts 
(1-2.5 em x 0.5 em). Lime mudstone to fine-
grained bioclastic packstone matrix. 
Laterally impersistent (< 6 m). 

141. 0.15 
Siltstone, light to very light grey. 
Abundant lenses and nodules of medium to 
dark grey lime mudstone. Nodules (1 em thick 
x 4-6 em long), lenses (1 em thick x 20-35 
em long). Siltstone:limestone 1:1. 

140. 0.75 
Ooidal grainstone, medium grained. Spherical 
ooids. Common lime siltstone intraclasts at 
base and occasionally near the top. Scoured 
base. Maximum depth of scour 7 em. 

139. 0.05 
Intraclastic rudstone, clast supported. 
Laterally impersistent due to erosion 
by overlying bed. 

138. 0.10 
Siltstone, light grey to very light green/ 
grey. Common dark grey lime mudstone 
nodules, especially near the base. 

137. 0.05 
Intraclastic rudstone. Gently undulose 
scoured base. Maximum depth of scour 3 em. 

136. 1.05 
Siltstone, light grey. Abundant dark 
grey, thin, impersistent, lime mudstone 
interbeds. Siltstone:limestone 1:1. 
Near top of bed have gutter cast 
(6 em deep x 2 m wide) with intraclastic 
rudstone fill. Clasts lie parallel to 
walls of the gutter. 

135. 0.10 
Intraclastic rudstone. Clasts of lime 
mudstone, lime siltstone, and skeletal 
grainstone (maximum clast size 7 em x 
1.5 em). Medium to coarse-grained bioclastic 
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grainstone matrix. 

134. 0.25 
Siltstone, light grey. Abundant dark grey 
lime mudstone nodules. Siltstone:limestone 
1:1. Lime mudstone nodules occasionally 
rippled. 

133. 0.10 
Intraclastic rudstone, matrix supported. 
Clasts tend to be very small: 0.7-1 em x 
0.2-3 em. Coarse-grained bioclastic 
grainstone matrix. 

132. 0.08 
Bioclastic packstone, composed of broken 
but unabraded fragments of trilobite and 
pelmatozoan material. Larger bioclasts are 
concave up. 

131. 0.25 
Bioclastic packstone, coarse grained. 
Predominantly composed of pelmatozoan and 
trilobite fragments. 

130. 0.30 
Bioclastic grainstone. Fines upward. 
Gently undulose scoured base. 

129. 0.10 
Intraclastic rudstone, matrix supported. 
Lime siltstone clasts (2-4 em x 0.5-1 em). 
Coarse-grained bioclastic packstone matrix. 

128. 0.65 
Lime siltstone, light to medium grey. 
Abundant thin (1-1.5 em) impersistent beds 
of lime mudstone. Lime siltstone beds contain 
fine laminae and rare symmetrical ripples: 
amplitude 0.5-1 em, wavelength 8-10 em 
(NE/SW). Lime siltstone:lime mudstone 2:1. 

127. 0.05 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (2-4 em x 0.5-0.75 em). 
Laterally traceable. 

126. 1.35 
Lime siltstone, medium grey. Common buff
weathering fine laminae. Occasional thin 
(1-2 em), impersistent, lime mudstone 
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interbeds. Near base of bed have gutter 
cast with medium-grained bioclastic 
grainstone fill. Gutter dimensions: 7 
em deep x 105 em wide, asymmetrical. 

125. 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(3-4 em x 0.5 em). Medium to coarse-
grained bioclastic packstone matrix. 
Undulose bed top. 

124. 
Siltstone, light grey. Fissile. 

123. 
Intraclastic rudstone. Clasts of finely 
laminated lime siltstone (1-2 em x 0.5 
em). 

122. 
Lime mudstone, light to medium grey. 
Fissile. 

121. 
Ooidal grainstone, medium grained. 
Spherical ooids. Parallel base and top. 

120. 
No exposure 

0.15 

0.15 

0.05 

0.10 

0.65 

2.00 

119. 0.40 
Ooidal grainstone, medium grained. Spherical 
ooids. Occasional intraclasts and skeletal 
fragments at base. 

118. 2.00 
No exposure. 

117. 0.15 
Ooidal grainstone, medium grained. Spherical 
ooids. Gently undulose bed top. 

116. 0.50 
Siltstone, light to medium grey. Grading to 
lime mudstone. Bed contains two thin (3-5 em) 
lenses (up to 75 em long) of intraclastic 
rudstone. Lime mudstone clasts 
(0.6-3 em x 0.3-0.6 em). 

115. 0.30 
Ooidal grainstone, medium grained. 
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Spherical ooids. 

114. 1.70 
Siltstone, light grey. Fissile. Common 
to abundant dark grey impersistent beds and 
nodules of lime mudstone. Siltstone: 
limestone 2:1. 

113. 0.25 
Intraclastic rudstone. Coarse-grained 
bioclastic grainstone matrix. Bed pinches 
and swells (15-30 em). 

112. 0.10 
Interbedded lime siltstone and lime 
mudstone. Average bed thickness: 1-2 em. 
Bed thickens where overlying bed thins. 

111. 0.05 
Siltstone, light grey. Occasional dark 
grey, impersistent beds of lime mudstone. 

110. 0.15 
Bioclastic packstone, coarse grained. 
Predominantly composed of trilobite and 
brachiopod material. Larger bioclasts are 
convex up. 

109. 0.25 
Siltstone, light grey to light olive green. 
Abundant dark grey, lime mudstone nodules. 

108. 0.10 
Bioclastic packstone, medium grained. 
Predominantly composed of trilobite 
fragments, generally convex up. 

107. 0.50 
Siltstone, light grey to light olive green/ 
grey. Abundant dark to medium grey, lime 
mudstone nodules, especially near top. 
Siltstone:lime mudstone 2:1. 

106. 0.06 
Bioclastic packstone, medium to coarse 
grained. 
105. 0.80 
Siltstone, light grey. Fissile. Common 
impersistent {< 10 m) lime mudstone beds 
near top. 
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104. 0.30 
Ooidal grainstone at base grading upward 
to poorly-bedded, medium-grained bioclastic 
packstone. 

103. 0.35 
Ooidal grainstone, coarse grained. Spherical 
ooids. Trough cross-bedded (N). 

102. 0.05 
Siltstone, light grey. Fissile. 

101. 
Ooidal grainstone, medium to coarse 
grained. Spherical ooids. Faint 
parallel bedding with rippled top: 
amplitude 3-5 em, wavelength 40-60 em. 

0.75 

100. 0.55 
Siltstone, light grey. Fissile. Abundant 
impersistent lime mudstone beds, especially 
at base. 

99. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (6-8 em x 0.5 em). 
Gently undulose scoured base 

98. 0.40 
Intraclastic rudstone grading upward to 
Ooidal grainstone. Finely laminated lime 
siltstone clasts. Medium to coarse-grained 
ooidal grainstone matrix. 

97. 0.45 
Siltstone, light grey. Occasional lime 
mudstone nodules (0.5-1 em thick x 2-5 em 
long), becoming more common towards the top. 

96. 0.25 
Intraclastic rudstone, matrix supported. 
Lime mudstone and lime siltstone clasts 
(1-2 em x 0.7 em). Medium to coarse-grained 
bioclastic packstone matrix. Gently undulose 
scoured base. Maximum depth of scour 4 em. 

95. 0.20 
Intraclastic rudstone, clast supported. 
Lime mudstone and bioclastic grainstone 
clasts (4-5 em x 1-2 em). 

94. 0.75 
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Lime siltstone, medium grey. Buff
weathering fine laminae. Well bedded 
(2-3 em). Common siltstone interbeds near 
top. 

93. 0.07 
Intraclastic rudstone, matrix nupported. 
Lime siltstone clasts (1-2 em x 0.5 em). 
Fines upward to finely laminated lime 
siltstone. 

92. 1.50 
Siltstone, light grey. Fissile. Common 
impersistent lime mudstone interbeds and 
nodules. Half-way up bed: gutter cast 
(6-8 em deep x 2.4 m wide). Intraclastic 
rudstone fill. 

91. 0.10 
Intraclastic rudstone. Lime mudstone clasts 
(8-10 em x 0.5-0.8 em near base, 1 em x 
0.3-0.5 em near top). Fine-grained 
bioclastic packstone matrix. 

90. 0.30 
Siltstone, light grey. Fissile. Common 
lime mudstone nodules near top. 

89. 0.15 
Intraclastic rudstone, matrix supported. 
Small clasts of finely laminated lime 
siltstone. Clasts occasionally lie at high 
angles to bedding. Bed pinches and swells 
(2-5 em). Thin (1-3 mm), phosphatic horizon 
at top of bed. 

88. 0.05 
Siltstone, light to very light grey. 
Fissile. 

87. 0.10 
Intraclastic rudstone. Clast size fines 
upward (3.5 em x 0.7-1 em at base; 0.7 em 
x 0.3-0.5 em at top). Gently undulose 
scoured base. Maximum depth of scour 3 em. 

86. 0.05 
Lime mudstone, medium to dark grey. Common, 
thin (< 1 em), siltstone interbeds. 

85. 0.03 
Intraclastic rudstone. Low-angle imbricate 
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clasts (N). Laterally impersistent 
(3.4 m). 

84. 
Lime mudstone, medium to dark grey. Common 
thin siltstone laminae. Half-way up bed: 
gutter cast (4 em deep x 1.85 m wide). 
Intraclastic rudstone fill. 

0.60 

83. 0.05 
Bioclastic wackestone grading to packstone, 
coarse grained. Rare intraclasts 
(< 2.5 em x 0.5 em) at base. Gently undulose 
top. Bed pinches and swells 1-2 em. 

82. 0.13 
Siltstone, light grey to light olive green/ 
grey. Rare to occasional lime mudstone 
nodules near top of bed. 

81. 0.10 
Bioclastic wackestone, coarse grained. 
Predominantly composed of trilobite 
material. 

80. 1.15 
Siltstone, light to medium grey. Fissile. 
Rare lime mudstone nodules 
(0.7-1 em thick x 3-4 em long) near top. 

79. 0.65 
Intraclastic rudstone. Lime 
mudstone clasts (2.5 em x 0.3 em). Clasts 
generally lie parallel to bedding. Medium
grained bioclastic grainstone matrix. Rare 
ooids at base of bed in small lenses 1-3 em 
long. Rudstone grades upward to bioclastic 
and ooidal grainstone with increasing 
percent ooids towards top of bed. 

78. 1.30 
Siltstone, light to very light grey. 
Occasional lenses of dark grey, lime mudstone. 

77. 
Intraclastic rudstone, clast supported. 
Common ooidal grainstone and bioclastic 
clasts(< 5.5 em x 4.5 em). Clasts are 
rounded. Coarse-grained pelmatozoan and 
ooidal grainstone matrix. Clast size 
decreases towards top of bed. Bed is 
capped by thrombolite. Low domal (< 20 em) 
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coalesced heads. 

76. 
Siltstone, light grey to olive green. 
Common thin (1 em), lenses(< 30 em long) 
of lime mudstone. 

75. 
No exposure. 

74. 
Siltstone, light to very light grey. 
Fissile. Rare lime mudstone nodules. 

73. 
Intraclastic rudstone at base fining 
upward to massive lime mudstone. Lime 
mudstone clasts (up to 18 em x 1 em). 
Clasts generally lie parallel to bedding. 
Clast size decreases upward. 

72. 
Intraclastic rudstone with blocky, 
subangular to rounded lime mudstone 
clasts (2-4.5 em x 0.7-3 em). Clasts size 
decreases upward. 

0.35 

3.00 

0.65 

0.60 

0.20 

71. 1.80 
Siltstone, light to very light grey. 
Occasional dark grey lime mudstone nodules. 

70. 0.15 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (2-5 em x 0.5-1 em). 
Clasts lie at high angles to bedding near 
base, parallel to bedding near top. Gently 
undulose scoured base. Maximum depth of 
scour 3cm. 

69. 
Lime mudstone. Well bedded. Grading 
upward to well bedded lime siltstone. 

68. 
Bioclastic grainstone, coarse grained. 
Laterally discontinuous forming starved 
ripples: amplitude 3 em, wavelength 50 em. 

67. 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts. 
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Clasts generally lie parallel to bedding. 
Occasionally low angle imbricate (E), 
especially near base. 

66. 0.35 
Lime siltstone, medium grey. Buff-
weathering silty dolomitic fine laminae. 
Average bed thickness 1 em. 

65. 0.10 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts {1-2 em x 0.5 em). 
Lime mudstone matrix. Bed passes laterally 
into an upper bed composed of medium-grained 
bioclastic ·packstone with lower bed composed 
of faintly laminated lime mudstone. 

64. 1.60 
Lime mudstone, light to medium grey. 
Grading to siltstone in places. 

63. 1.50 
No exposure. 

62. 
Lime siltstone, medium grey. Buff
weathering silty dolomitic laminae. Well 
bedded (1 em). 

61. 
Intraclastic rudstone. Basal bed of 
lime mudstone {1 em thick). 

60. 
Interbedded siltstone and lime mudstone. 

59. 
Intraclastic rudstone. Small clasts of 
lime mudstone in a lime mudstone to 
siltstone matrix. Laterally impersistent 
{< 5 m). Bed passes through an area of 
disrupted bedding into well bedded 
lime mudstone and siltstone. 

58. 
Siltstone, light to very light grey. 
Fissile. Common thin (1-1.5 em) interbeds 
of lime mudstone. 

57. 
Lime siltstone, medium to dark grey. Fine 
laminae. 
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56. 
Lime mudstone, light grey to light 
greenjgrey. Grading to siltstone. Rare, 
thin lenses of medium to coarse-grained 
bioclastic packstone. 

55. 
No exposure. 

2.00 

5.00 

54. 0.25 
Intraclastic rudstone, matrix supported. 
Finely laminated lime siltstone clasts. 
Clasts lie parallel to bedding. 

53. 0.30 
Siltstone, light to very light grey. Upper 
portion of bed contains faint symmetrical 
ripples: amplitude 0.5-1 em, wavelength 
7-10 em. 

52. 0.20 
Intraclastic rudstone, badly weathered. 

51. 0.85 
Lime mudstone, light grey to light 
greenjgrey. Grading to siltstone. Base 
of bed poorly exposed. 

50. 0.55 
Thrombolite. Generally discrete heads, 
occasionally coalesced in groups of 3-4. 
Individual heads: 1.00 m wide x 50 em tall. 
Interhead regions are filled with poorly-
bedded coarse-grained bioclastic 
packstone. Basal bed (1-2.5 em thick) of 
coarse-grained bioclastic grainstone. 

49. 1.50 
Lime mudstone, light grey to light 
greenjgrey. Fissile. Occasionally 
silty. Common to occasional lime mudstone 
nodules. 

48. 0.10 
Intraclastic rudstone, clast supported. 
Finely laminated lime siltstone clasts 
(4-5 em x 0.5-0.7 em). Lime mudstone matrix. 

47. 0.75 
Lime siltstone, medium grey. Buff-
weathering silty dolomitic laminae. 
Bed passes upward into fissile, argillaceous 
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siltstone. 

46. 
Siltstone, light grey to light greenjgrey. 
Common to rare limestone nodules. Near 

5.00 

base of bed have lense (4 em thick x 3.5 m 
long) of medium-grained bioclastic grainstone. 

45. 0.08 
Intraclastic rudstone, clast supported. 
Lime mudstone clasts (5-8 em x 0.5-1 em). 
Coarse-grained bioclastic wackestone matrix. 
Basal bed of lime mudstone (1 em thick). 

44. 0.65 
Siltstone, light to medium grey. Abundant 
lime mudstone nodules. Laterally 
discontinuous horizons of finely laminated 
lime siltstone: compacted ripples(?). Near 
base of bed: two lenses of intraclastic 
rudstone (< 3 em thick x 75, 125 em long). 

43. 
Bioclastic grainstone/wackestone, coarse 
grained. Poorly bedded. Predominantly 
composed of cystoid fragments with minor 
trilobite material. Larger bioclasts are 
concave up. 

42. 
Siltstone, light to medium grey. Fissile. 

41. 
Intraclastic rudstone, matrix supported. 
Lime mudstone clasts (4-6 em x 0.5 em). 
Clasts are low-angle imbricate in two 
opposing directions (NW/SE). Lime mudstone 
matrix. 

40. 
Siltstone, light grey to light greenjgrey. 
Fissile. 

0.45 

0.10 

0.10 

0.25 

39. 0.60 
Thrombolite. Generally discrete heads, 
occassionally coalesced into groups 
of 2 or 3. Individual heads are spherical to 
subspherical (< 60 em tall x 50 em wide). 

38. 
Intraclastic rudstone. Clasts are low
angle imbricate (NW). Well sorted clasts 
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(4-7 em x 0.5 em), with little variation 
in clast thickness. Medium to coarse
grained pelmatozoan grainstone matrix. 

37. 0.50 
Siltstone, light grey. Fissile. Lense of 
medium-grained bioclastic packstone near top 
of bed. 

36. 0.20 
Intraclastic rudstone. Lime mudstone clasts 
(4-6 em x 0.5-1 em). Medium-grained 
bioclastic packstone matrix. Top and base 
of bed are undulose (top, 3-4 em, base 
2-3 em). 

35. 0.20 
Siltstone, light grey. Fissile. 

34. 0.08 
Intraclastic rudstone, laterally 
impersistent (< 3.5 m). Lime mudstone clasts 
(2-4 em x 0.5-0.7 em). Clasts occasionally 
lie at high angles to bedding. 

33. 1.15 
Siltstone, light grey to light greenjgrey. 
Fissile. Common dark grey, lime mudstone 
nodules and lenses. 

32. 
Bioclastic grainstone, coarse grained. Rare 
intraclasts at base. Predominantly 
composed of pelmataozoan fragments. Top of 
bed symmetrically rippled: amplitude 1.5-2 
em, wavelength 20 em (NW/SE). 

31. 
Siltstone, light grey. Well bedded. Common 
Impersistent interbeds (< 3.5 m long) of 
lime mudstone. 

0.12 

1.20 

30. 1.80 
Stromatolite. Individual heads: 75-95 em 
tall x 20-30 em wide. Difficult to distinguish 
any interhead material. Overlain by 45 em of 
poorly bedded, coarse grained, predominantly 
trilobite, packstone. 

29. 
Siltstone, light grey to light greenjgrey. 
Rare lime mudstone nodules. 
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28. 0.10 
Bioclastic grainstone, coarse grained. 
Predominantly composed of pelmatozoan 
material with minor trilobite fragments. 

27. 0.55 
Bioclastic packstone, coarse to very coarse 
grained (up to 1 em). Predominantly 
composed of trilobite material. Increase 
in mud content upward. 

26. 0.50 
Lime mudstone, medium to dark grey. 
Moderately fissile. 

25. 0.35 
Bioclastic wackestone, coarse to medium 
grained. Scoured base. 

24. 0.05 
Bioclastic grainstone, coarse grained. 
Remains of bed after erosion by overlying 
bed. 

23. 0.85 
Siltstone, light grey to light greenjgrey. 
Fissile. Common lime mudstone nodules and 
lenses. 

22. 0.20 
Bioclastic wackestone grading to packstone. 
Rare intraclasts at base. Predominantly 
composed of pelmatozoan fragments. Gently 
undulose scoured base. Maximum depth of scour 
5 em. 

21. 0.10 
Bioclastic packstone, medium grained. 
Poorly bedded. 

20. 0.80 
Intermittent thrombolite. Heads are domal 
to low columnar (up to 75 em tall x 40 em 
wide). Basal bed of intraclastic rudstone: 
lime mudstone clasts (4-6 em x 0.5-1 em). 
Interhead regions filled with poorly bedded 
bioclastic packstone and siltstone. 
Scoured base. Maximum depth of scour 7 em. 

19. 1.60 
Siltstone, dark grey to dark olive green; 
grey. Abundant thin lenses and 
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impersistent beds of lime mudstone (< 1-2.5 
em thick x 1.20 m long). Midway through 
bed have large lense (< 10 em thick x 
2.00 m long) of coarse-grained bioclastic 
packstone with rare intraclasts. 

18. 1.00 
Intermittent thrombolite. Columnar heads (up 
to 1.0 m tall x 75 em wide). Interhead 
regions filled with poorly bedded packstone, 
siltstone and lime mudstone. 

17. 0.40 
Lime mudstone, dark to very dark 
grey. Occasional lime siltstone nodules. 

16. 0.05 
Bioclastic grainstone, coarse grained. 
Abundant intraclasts. Laterally impersistent 
(< 1.35 m). 

15. 0.30 
Lime mudstone, dark grey. Well bedded. Rare 
lime siltstone nodules. 

14. 0.10 
Intraclastic rudstone. Lime mudstone clasts 
(2.5-3.5 em x 0.5 em at base, 1-1.5 em x 
0.5 em at top). Clasts at base are low-angle 
imbricate (S). Clasts at top lie parallel 
to bedding. 

13. 0.35 
Lime mudstone, dark grey. Well bedded. 
Occasional lime siltstone nodules. 

12. 0.09 
Bioclastic packstone, medium to coarse 
grained. Predominantly composed of 
trilobite material with minor pelmatozoan 
fragments. Gently undulose scoured base. 
Maximum depth of scour 3 em. 

11. 0.06 
Bioclastic packstone, medium grained. 

10. 0.65 
Lime siltstone, medium grey. Common buff
weathering fine laminae. Occasional faint 
symmetrical ripples. 
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9. 0.10 
Bioclastic grainstone, coarse grained. Top of 
bed forms long wavelength symmetrical 
ripples: amplitude 5 em, wavelength 1.75 m. 

8. 0.20 
Siltstone, dark grey. Fissile. 

7. 1.60 
Dolomitic lime mudstone, dark grey.Irregular 
laminae of buff-weathering silty dolomite. 
Possible thrombolite. 

6. 0.10 
Siltstone, medium grey. Fissile. 

5. 0.60 
Dolomitic lime mudstone, dark grey.Irregular 
laminae of buff-weathering silty dolomite. 

4. 0.35 
Lime mudstone, dark grey. Moderately 
fissile. Common lime siltstone nodules. 

3. 0.07 
Intraclastic rudstone, bimodal distribution 
of clasts (up to 7 em x 3 em, 1-2 em x 0.5 
em). Medium to coarse-grained bioclastic 
packstone matrix. 

2. 0.03 
Bioclastic packstone, medium to coarse 
grained. Rare intraclasts at base. Faint 
fine laminae and ripples at top of bed. 

1. 1.50 
Lime mudstone, dark grey. Occasionally silty. 
Fissile. Rare lime siltstone nodules. 
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Approximately 40 m at the base of the section is faulted and 
poorly exposed. 
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