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INTRODUCTION 

Warren and Stelck, Crickmay, Caldwell and others have recognized 

faunal zones or sequences of diagnostic faunas in the pre-Canal Devonian 

succession of the central Mackenzie Valley. However, since publication of 

their works, new data have emerged>. particularly from i dentification of 

collections made by geologists working on Operation Norman and related 

projects, which necessitate revision of their schemes. 

In the interests of stability the proposed zonation retains as much 

of the earlier ones as the new data permit, even so, f our of the zones are 

significantly revised. In all, eight megafossil zones are now recognized; 

in ascending order, these are the adocet a, dy smor phostrot a, castanea, 

laevis, aleskanus, hippocastanea, mackenziense, and billingsi Zones. 
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GENERAL DISCUSSION OF ZONES 

Several types of faunal zones are used by earth scientists. As employed 

in this report, a zone is defined as a body, or thickness of rock, deposited 

during the time span of the designated zonal index fossil in the Mackenzie 

drainage area. The relationship between rock units and the recognized 

megafaunal zones is shown diagrammatically in Figure 1. None of the zones 

is known to overlap with any other; indeed, one of the disadvantages with 

the scheme is that significant gaps occur between some of the zones. This 

would not be the case if the zonation were based on a succession of orthogenetic 

species. However, it must be remembered that, even if it was possible to 

establish such a zonation, it probably would be difficult to use, in that 

large collections normally are required to discriminate species in 

evolutionary lineages. 

With the exception of Grypophyllum mackenziense, which is a rugose coral, 

the designated index fossils are brachiopods. Each of these brachiopods is 

well described and illustrated, and is known to have a wide geographic but 

limited temporal range; moreover, they are readily identified with little or 

no preparation. 

The adoceta and dysmorphostrota Zones are believed now to be Eifelian, 

that is lower Middle Devonian. The castanea, laevis and aleskanus Zones are 

Givetian, which is the upper stage of the Middle Devonian. The megafossil 

zones of hippocastanea and mackenziense correspond to the hermanni-cristatus 

conodont zone. The long-standing question of whether this should be referred 

to the Middle (Givetian) or Upper Devonian (Frasnian) is, as yet, unresolved. 

T.T. Uyeno has identified lowermost asymmetricus Zone conodonts in collections 

from the billingsi Zone, which therefore must be regarded as lower Frasnian. 
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Figure 1. Diagrammatic representation of the relationship between rock 
units, named and unnamed, and megafossil zones in the central Mackenzie 
Valley. The figure is simplified and not to scale. Certain carbonate 
units such as were encountered between the Ramparts and Hume Formations 
in the Atlantic Col . Can. Manitou Lake L-61 well, are omitted. 



ad.Oceta Zone 

The nschuchertella" adoceta Zone, which was founded by Crickmay (1960, 

p. 1), is the lowest of the megafossil zones currently recognized in the 

Hume Formation. On Anderson River, where the Hume Formation is only 228 feet 

(68 m) thick, it occurs in the basal beds of the formation; in thicker 

sections in the Franklin and Mackenzie Mountains, the adoceta Zone normally 

occurs 25 to 220 feet (7.5 to 66 m) above the base of the Hume Formation. 

In northeastern British Columbia and southwestern District of Mackenzie, the 

index fossil has been found in the Dunedin and Headless Formations. 

Most of the brachiopods that accompany "Schuchertella" adoceta extend 

into overlying zones, but the corals "Microcyclus" multiradiatus (Meek), 

Radiastraea trichomisca (Crickmay), R. verrilli (Meek) strictest sense and 

Taimyrophyllwn triadorwn Pedder probably are diagnostic of the zone. 

In addition to the original description (Crickmay, 1960, p. 18, Pl. 10, 

figs. 10-17; Pl. 11, fig. 1), illustrations of the index species have been 

given by Warren and Stelck (1956, Pl. 1, figs. 2, 3) and Caldwell (1971, 

Pl. 1, figs. 1, 2). The generic name is placed in parentheses because "S." 

adoceta is impunctate, whereas S. lens, the type species of Schuchertella, 

is pseudopunctate. 

dysmorphostrota Zone 

This zone closely approximates the verrilli Zone of Crickmay (1960, p. 2) 

and the rocks recognized by Norris (1968, p. 773) and Caldwell (1971) as 

containing the Spinulicosta stainbrooki fauna. Carinatrypa dysmorphostrota 

is preferred as the zonal index as both Radiastraea verrilli and "Spinuli~osta " 

stainbrooki occur with Schuchertella adoceta in the basal Hume beds on 

Anderson River. Typically, the zone ranges through all but the top few feet 
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of the upper half of the Hume Formation. Some of the diagnostic corals 

occur in the Headless and Nahanni Formations of southwestern District of 

Mackenzie and forms identical with or very close to the index brachiopod 

are known from the Rogers City Limestone of Michigan (Ehlers and Kesling, 

1970, Pl. 12, figs. 50, 51) and the Lake Church Formation of Wisconsin 

(Griesemer, 1965, Pl. 4, figs. 12-14). 

Much of the very rich dysmorphostrota fauna remains to be described. 

~ 
At the present time, Spinatrypa cori2cea Crickmay and the occurrence together 

of ''Atrypa" boreaZis Warren and Spinatrypa andersonensis are diagnostic of 

the zone, as are the following corals: 

Radiastraea tapetif ormis (Crickmay) 

Utaratuia Zaevigata Crickmay 

U. acupicta Crickmay 

Redstonea sperabiZis (Crickmay) 

KozZowiaphyZZum hesperium (Crickmay) 

TairrryrophyZZum stirps (Crickmay) strict sense 

AphroidophyZZum howeZZi Lenz 

A. meeki Pedder 

MackenziephyZZum insoZitum Pedder 

The distinctive zone fossil has been described or illustrated in several 

works: Warren and Stelck, 1956, Pl. 2, figs. 14-16; Crickmay, 1960, p. 13, 

14, Pl. 9, figs. 1-5; McLaren, Norris and McGregor, 1962, Pl. 8, figs. 22-24; 

Crickmay, 1967, p. 5, Pl. 1, figs. 14, 15; Caldwell, 1971, Pl. 2, figs. 2a-c; 

and Copper, 1973, p. 496, 497, Pl. 3, figs. 10-13. 

castanea Zone 

Warren and Stelck (1950, p. 73) were the first to point out that 
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Leiorhynchus castanea, in the strict sense, is confined to a narrow 

stratigraphic interval in western Canada. They designated this interval as 

the Leiorhynchus castanea Zone and referred to the stratum containing it in 

the lower Mackenzie Valley as the "basal bed of the Fort Creek Shale", which, 

in current terms, comprises the top few feet (<20) of the Hume Formation, or 

beds transitional to the overlying Hare Indian Formation. The zone falls 

within Crickmay's (1960, p. 2, 3, 19) arctica Zone, but this zone was 

particularly ill-founded as it was proposed for the Hare Indian Formation, 

whereas the name_-giving species, Variatrypa arctica, occurs commonly in the 

underlying Hume Formation and only sparingly in the lowermost Hare Indian 

strata. Beyond the lower and middle Mackenzie Valley region, Lei orhynchus 

castanea is known in the Horn River and Pine Point Formations of the Great 

Slave Lake area, the topmost Nahanni and Dunedin Formations of southwestern 

District of Mackenzie and northeastern British Columbia, and also in the 

Woodpecker Limestone of Nevada (Johnson, 1970, Pl. 2, figs. 12-17; 1971, 

Pl. 43, figs. 27-31). 

Leiorhynchus castanea typically occurs in great numbers and commonly 

dominates the fauna. Other brachiopods that appear to be equally diagnostic 

of the zone are Pentamer eZ l a (?) bor ealis (Meek),. Cassidiros t rum pedderi 

McLaren and Warrene lZa kirki (Merriam), although it must be noted that, in 

Nevada, Warrene lZa kirki apparently underlies Lei orhync hus cas tanea 

(Johnson, op. cit.). 

Numerous figures have been published of Canadian specimens of L. castanea : 

Meek, 1867, Pl. 13, figs. 9a-c; Warren, 1944, Pl. 1, figs. 6-8; Crickmay, 

1952, Pl. 70, figs. 6, 7; 1963, Pl. 2, figs . 15- 22; Warren and Stelck, 1956, 

Pl. 9, figs. 12-16; McLaren, 1962, Figs. 24, 25, Pl. 14, figs. 2a- 6c; Pl. 15, 

figs. la-llc; McLar en, Norris and McGregor, 1962, Pl. 9, figs. 1-3, 16-18; 

and Caldwell, 1971, Pl. 2, figs. 3a-4d. 
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Zaevis Zone 

Warren (1944, p. 116) was perhaps the first to recognize the stratigraphic 

importance of Ectorensselandia laevis, which was referred then to the genus 

Rensselandia when he wrote of its occurrence in "Ramparts limestone but in a 

very definite zone below the Stringocephalus horizon". More formal recognition 

of the zone dates from subsequent works by Warren and Stelck (1950, p. 75; 

1956, Pl. 4). In their early works, these authors held that Ectorensselandia 

laevis indexed a zone below the zone of Stringocephalus . This is now known 

to be incorrect, as the earliest known species of Stringocephalus in the 

Mackenzie Valley occur in the upper part of the laevis Zone . In fact, the 

two specimens figured by Warren and Stelck (1956, Pl. 5, figs. 1-4) as 

Stringocephalus burtini , and considered by them to have come from their 

Stringocephalus Zone, are specimens of S. asteius Crickmay and S. transversa 

Grabau, both of which in the Mackenzie Valley are restricted to the upper 

part of the laevis Zone. 

In the Ramparts Gorge section, just upstream from Fort Good Hope, 

Ectorensselandia laevis ranges from 83 feet (25 m) below the top of the Hare 

Indian Formation to approximately SO feet (15 m) above the base of the 

Ramparts Formation. In the same section, the brachiopod identified by 

Caldwell (1971, Pl. 2, figs. 9, 10) as Rhyssochonetes aurora ranges from 

90 to 30 feet (27 to 9 m) below the top of the Hare Indian Formation. Thus 

Caldwell' s aurora fauna or zone corresponds approximately to the lower half 

of the laevis Zone as here used. The zones of Had.rorhynchia vallorum and 

$tringocephalus asteius, proposed by Crickmay (1966, p. 33) for the upper ·10 

feet (3 m) of the Hare Indian Formation and lower 12 feet (4 m) of the 

Ramparts Formation at Ramparts Gorge, also lie within the laevis Zone. 
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Although Cyrtina panda occurs commonly in the laevis Zone, the zone of that 

name proposed by Warren and Stelck (1950, p. 73) is far from being synonymous 

with the laevis Zone of this report, as Warren and Stelck's Cyrtina panda 

fauna was based on mixed collections from the Waterways and Upper Ramparts 

hippocastanea Zone (see Crickmay, 1968, p. 2). 

The typical Ectorensse landi a laevis fauna has not been recognized south 

of Ramparts Gorge or north of Payne Creek (Lat. 66°49 1/2'N; Long. 129°54'W), 

nor is it well known in the Mackenzie Mountain Front, although E. laevis 

itself occurs approximately 15 feet (4.5 m) below the top of the Hare Indian 

Formation on Gayna River. North of this rather restricted area, the typical 

fauna is displaced by another containing abundant strornatoporoids, Gr ypophy l lum 

subtile, cf. Cyat hophy l l um sp. nov. and Moravophyllum sp. nov. South of this 

area, it appears to have been replaced by darker, less calcareous shales 

referred to the Hare Indian Formation. 

Other species with known ranges falling within the laevi s Zone are 

corals best identified as Ar gutastrea sp. cf. A. arctica (Meek) and 

Stringophy llum sp. cf. S. bueche l ense (Schluter), and the brachiopods 

Hadrorhynchia va l lor wn Crickmay, Warr enel la frank lini (Meek), Cyrtina panda 

Meek (one only of two spec i es confounded in the original description; the 

other being a Hume species) and Str ingocephalus ast eius Crickmay, which, 

unlike Ectorensselandia laevi s, normally is found only in beds containing 

abundant species of St achyodes . The Mackenzie form commonly identified as 

Rhyssochonetes aurora (probably better ass igned to the subspecies solox than 

to the nominate subspecies) is strongly suggestive of the lower part of the 

laevis Zone as its earliest occurrences only just predate those of 

Ect or ensse landia laevis. 
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Description and illustration of the zone-index fossil may be found in 

the following works: MeekJ1867 , p. 108, 109, Pl. 13, figs. a-e; Pl. 14, 

fig. 4; Hall and Clarke,1894, Pl. 78, figs. 17, 18; Warren, 1944, p. 116, 

Pl. 1, figs. 12, 13; Warren and Stelck,19S6, Pl. 4, figs. 2, 3; McLaren, 

Norris and McGregor,1962, Pl. 9, figs. 4-6; JohnsonJ1969, p. 832-834, 

text-figs. 1, 2, Pl. lOS, figs. 1, 2; 1973, p. lOS-107, text-fig. 3. 

aleskanus Zone 

This zone, based on Stringocepha lus aleskanus~ was established by 

Crickmay in 1963 (p. 27, Table on p. 28) and 1966 (p. 31, 32). In the 

reference section at The Ramparts of the Mackenzie, it ranges from S9 to 

119 feet (18 to 36 m) above the bas·e of the Ramparts limestone. South and 

southwest from there, it occurs nearer the base of the limestone. Thus at 

Powell Creek (Lat. 6S 0 16'30"N; Long 128°46'W) and Carcajou Ridge (Lat. 

6S 0 37'4S"N; Long. 128°14'30"W) i ts known range is from 2 to 31 feet (1 to 

9 m), and from 9 to approximate l y SS feet (3 to 17 m) above the base of the 

Ramparts Formation, respectively. Northwest from the Ramparts section, the 

zone is present in thin limestones within map-unit 04 of this paper. Several 

species that are characteristic , but not nec essarily diagnostic of the zone, 

including an undescribed species of Moravophyl lum and the gastropods 

Mastigospira alata and Buechelia t yrre lli, are known also from the Sulphur 

Point Formation of Great Slave Lake and the Dawson Bay Formation of Manitoba 

(Mccammon, 1960). Crickmay (1968, p. 11) has suggested that the zone index 

may be present in the Ramparts l imestone equivalent of the Sentinal Mountain 

area of British Columbia, but evidence for this has not yet been presented. 

Pending further descriptive work on the fauna of the zone, the only 

fossil absolutely diagnostic of it is Stringocephalus aleskanus itself. 
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This has been described and figured by Crickmay (1962, p. 12, 13, Pl. 1, 

figs. 10, 11; Pl. 6, figs. 1-6; Pl. 8, figs. 4-7; Pl. 9, figs. 1-3; 1968, 

p. 11, Pl. 10, figs. 1-7) and by Caldwell (1971, Pl. 3, fig. 2). However, 

the corals TemnophyZZum decaeni Pedder and T. richardsoni (Meek), which 

have recently been described by the writer (Pedder, 1972), and Argutastrea 

arguta Crickmay (see Hill and Jell, 1970, p. 51, 52, Pl. 7, figs. la, b) 

have only very slightly greater ranges than Stringocephalus aleskanus. They 

are not, for example, known to the writer from either the underlying Zaevis 

or overlying hippocastanea Zones. 

hippocastanea Zone 

The Leiorhynchus hippocastanea Zone was proposed by Crickmay in 1960 

(p. 3) and was said to be present in a well-bedded limestone known as 

Beavertail, which was believed to overlie the Ramparts limestone, or be 

"merely equivalent to the uppermost beds of Ramparts reef of places where 

bioherm makes up most of that formation". The fauna listed as representative 

of the zone contained essentially the same mixture of Ramparts and Waterways 

fossils that previously had constituted Warren and Stelck's (1950, p. 73; 

1956, Pls. 8,9) Cyrtina panda Zone. These errors were corrected eventually 

by Crickmay himself (1968, 1970), who was the first to demonstrate the true 

position of the Leiorhynchus hippocastanea fauna above the last occurrences 

of Stringocephalus in the Mackenzie Valley and below the Rampart reefs, which 

he assigned to the Beavertail Formation. Crickmay, however, remained 

mistaken on one important point, and that was his belief that the reefs are 

separated by a significant unconformity from the underlying platform beds. 

Any sedimentary break that may exist between the reefs and platform beds is 

certainly of minor significance since conodonts, indicative of the hermanni-
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cristatus Zone, have been recovered from both the hippocastanea and 

ma.ckenziense Zones (T.T. Uyeno in Lenz and Pedder, 1972, p. 36, 37). 

Leiorhynchus hippocastanea occurs in the Ramparts limestone from Oscar 

Creek (Lat. 65°30'N; Long. 127°2l'W) to The Ramparts of the Mackenzie. At 

the latter locality, the zone ranges from approximately 122 to 164 feet 

(37 to 49 m) above the base of the Ramparts limestone. Northwest of Fort 

Good Hope, the zone fossil and some of its usual associates have been found 

near the top of map-unit D4 at several localities. At one of these (GSC 

loc. C-19863), the facies is so arenaceous that shell material has been 

completely leached away, resulting in a cast and mould preservation. The 

zone has been recognized in the Denay Limestone of Nevada (Johnson, 1970) 

and also is reported from subsurface rocks near Great Slave Lake (Crickmay, 

1966, p. 16), 70 to 90 feet (21 to 27 m) below an occurrence of Ladogioides 

kakwaensis, which should represent the biZZingsi Zone, and on Whistler 

Mountain (Lat. 56°26'N; Long. 123°32'W), British Colt.mbia, where it is said 

(Crickmay, 1967, p. 8) to occur 350 feet (105 m) abov~ StringocephaZus axbus 

(possibly equivalent to the Zaevis Zone) and 700 to 8«>0 feet (210 to 240 m) 

below EZeutherokomma kiZZeri (younger than the biZZinysi Zone shown in 

Fig. 1). 

Typically, the Leiorhynchus hippocastanea fauna i s dominated by 

brachiopods, many of which have been described. Those that appear to be 

diagnostic of the zone include: 

Schizophoria mcfarZanei (Meek) 

HeZaspis caurina Crickmay 

ProducteZZa guZosi Crickmay 

SteZckia gaZearius Crickmay 
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Hadrorhynchia sandersoni (W~rren) 

Ladogioides mollicomus Crickmay 

Leiorhynchus optimum Crickmay 

L .. . rhabdo.tum Crickmay 

"Atrypa" percrassa Crickmay 

Warrenella occidentalis timetea Crickmay 

Descriptions and figures of the zonal index have been provided by 

Warren and Stelck (1956, Pl. 8, figs. 29, 30), Crickmay (1960, p. 13, Pl. 9, 

figs. 10-17; 1963, p. 9, Pl. 2, figs. 1-14), Johnson (1970, p. 2099, 2100, 

Pl. 3, figs. 6-17) and Caldwell (1971, Pl. 3, figs. 3a-4c). 

mackenziense Zone 

Although the zone of Grypophyllum mackenziense was first proposed by 

the present writer (in Lenz and Pedder, 1972, p. 36, 37), the stratigraphic 

importance of the zone marker previously had been made known by Crickmay 

(1968, p. 1-3; 1970). The zone has been recognized (Pedder, 1973) over a 

wide area in western Canada extending from the platform of the Swan Hills 

Formation of west-central Alberta, to the Slave Point Formation of 

northern Alberta and southern Di strict of Mackenzie, and to reefs of the 

Ramparts Formation (broad sense), as far north as the south end of The 

Ramparts of the Mackenzie. In the reference section at The Ramparts of 

the Mackenzie, the zone fossil ranges from 170 to 220 feet (51 to 66 m) 

above the base of the Ramparts Limestone. North of this section, rocks 

of this age were either not deposited, or were removed by either pre-Canol 

or pre-Cretaceous erosion. 



- 13 -

The zone is confined to beds .containing abundant tabulate corals and 

stromatoporoids which greatly outnumber the more stratigraphically important 

rugose corals and brachiopods. Described species, which, for the present 

at least, may be regarded as co-markers of the Grypophyllwn mackenziense 

Zone, are Temnophyllum l enzi Pedder, T. macconnelli Pedder, Emanue lla 

vernilis Crickmay and Ladjia landesi Crickmay. 

Description and figures of the zonal index were published by the writer 

in 1966 (p. 133, 134, Pl. 19, f i gs. 1-6) and 1973 (p. 107-111, Text-figs. 

48-58, Pl. 13, figs. 7-12; Pl. 14, figs. 1-8; Pl. 15, figs. 1-3, ?4, 5-10). 

bi Uingsi Zone 

This zone, which was first used by the writer (in Lenz and Pedder, 1972, 

p. 37), corresponds closely to Warren and St e lck's (1950, p. 72; 1956, 

Pls. 10-12) zone of AUanaria aUani~ to McLaren's (1954, p. 168, 169; 

1962, p. 15) zone of Ladogioides kakwaensis~ and to Crickmay's (1957, p. 11; 

1966, 13, 15-17, 20, 21) zone of El eut her okomma impennis. The zonal index 

was changed because of the very considerable geographic range of Tecnocyrtina 

billingsi and also because of the extreme ease with which it may be 

identified. Each of the earlier authors mentioned above appears to have 

considered it to be an important index to the stratigraphic interval in 

question. 

In the lower and middle Mackenzie Valley, the time of the zone was 

essentially one of non-deposition or active erosion. The only locality 

known at present where the existence of the zone can be demonstrated is 

in the allochthonous beds on Powe ll Creek (Lat. 65°16 l/2'N; Long. 128°46'W). 

These are labelled as breccia in Figure 1. 
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Excellent description and figures and a carefully documented 

account of the distribution of Tecnocyrti na bi llingsi and related forms 

have been given by Johnson and Norris Q972, p. 566-571, Pl. 1, figs. 19-

24; Pl. 2, figs. 1-19). 
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