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Abstract 

The upper part of the Bear Rock. the Funeral and the lower part of the Hume Formations are described 
using information obtained from a study of the cores of the Candex et al. Dahadinni l'v1-43A well. 
Paleontological and stratigraphic evidence suggests that these formations range from ?Lower to Middle 
Devonian. 

The Bear Rock Formation and the basal part of the Funeral Formation arc sequential deposits . The 
complete sedimentary succession includes, in ascending order, beds of subtida l, intertidal and supratida l 
environments . The contacts between the sedimentary sequences is sharp and each is common ly over lain by a 
thin pebble bed . 

The Evaporitic member of the Bear Rock Formation includes sequences of laminated dolostone which 
grade upward into nodular anhyd rit e or bedded anhydritic rocks. In the Dolomitic member of the Bear Rock 
Formation the sequences consist of laminated li mestone that grades upward to dolostone . In the basal part of 
the Funeral Formation argil laceous beds grade upward to limestone. 

The upward change in the lithology of the Bear Rock and Funeral Formations is corre lated with a 
postulated change in environment from offshore and nearshore positions to an onshore position . The interbedded 
succession of limestone, a rgillaceous limestone and marl in the upper part of t he Funeral and lower part of the 
Hume Formation may represent a sha ll ow- water and sem i-restricted marine envi ronment. 

An erosional surface below a thin limestone pebble bed is present in the basal part of the Hume 
Formation. It represents a hiatus or local unconform ity. 

Jn the Dahadinni well, the lower part of the Hume Formation and the upper part of the Funeral Formation 
are dup li cated by a fau lt . The presence of severa l fractured zones and steeply to ve rtical dipping intervals in 
the Bear Rock Formation and the anomalously th ick section of the Evaporitic member in the we ll suggest that 
the lower part of the Bear Rock Formation is repeated by folding or faulting . 

Porosity is present in some dolostone beds that occur interbedded with the anhyd ri te . Some brecciated 
intervals are also porous . The porous beds we re not tested in the wel l but are believed to be water bearing . 

Resume 

Dans le present rapport, on dec rit la tranche supe rieure de la formation de Bear Rock , la formation de 
Funeral, et la tra nche inferieu re de la fo rm ation de Hume, en uti li sant !'informat ion fournie par une etude des 
carottes de sondage du puits Candex et a l. Dahadinni M-43A. Les indices paleontologiques et stratigra phiques 
sugge rent que !'age de ces formations se situe e ntre le De vonien inferieur et le Devonien moyen. 

Des obse rvations sedimento logiques e t lithologiques detaillees indiquent que la tranche superieu re de la 
formation de Bea r Rock et la partie basale de la formation de Funeral , representent une succession de depots 
regressive, qui compren ne nt, de bas en haut, des !its de milieux subtidaux, intertidaux et supratidaux. Dans la 
formation de Bear Rock , le membre evaporit ique est constitue de roches com posees de dolomite et d'anh yd r ite; 
le membre do lomitique comprend des couches a lte rnees de dolomitite et de calcaire. La partie basale de la 
formation de Gossage est formee de calcaires et de quelques couches de do lomitite . Les n ,odifi cations 
ve rti cales de la lithologie, de bas en haut, sont sans doute liees a des modifications du milieu, en particu li e r a un 
rec ul du rivage. Les successions a lternees de calcaires, calcaires argil eux , et marnes dans la tra nche supe rieu re 
de la format ion de Funeral, et dans la tranche infe rieu re de la formation de Hu me indiquent un milieu marin peu 
profond, plus ou moins clos . 

Une surface d'erosion sous-jacente a un mince lit de gale t s apparalt dans la partie basale de la fo rmation 
de Hume, et re presente une lac une ou une discordance locale. 

Da ns la formation de Bear Roc k, ce rta ins !its de dolomitite, interstratifies avec !'a nhydrite, presentent 
un ce rtain degre de porosite . Certaines zones poreuses constituees de breches de fort pendage ont ete decelees 
dans Jes carottes de sondage; on a pu demontrer que des fai lles provoquent la re petit ion de la pa rt ie in fe ri eu re 
de la formation de Hume. 





DESCRIPTION OF THE HUME, FU NERAL AND BEAR ROCK FORMATIONS 
IN THE C ANDEX ET AL DAH ADINNI M- 43A WELL, 

DISTRICT OF MACK ENZIE 

INTRODUCTION 

The Candex et al. Dahad inn i M-43A well 
(Lat. 63°52'59.3"N, Long. 124°39'15.l"W) is located in the 
southern part of the Mackenzie Plain (see Fig. 1) and was 
drilled in 1971 to evaluate the hydrocarbon potential of the 
Devonian, Ordovician and Cambrian strata present in the 
subsurface. The well was dril led to a depth of 3708 feet 
(1130.2 m) and, from there down, the Devonian succession 
was cored to a depth of 10 272 feet 0130. 9 m). At that 
point, the well was abandoned for geological and mechanical 
reasons. The cores were packed and handled with care and 
form an excel lent referen ce section in which the 
sedimentological features of the ?Lower to Middle Devoni an 
carbonates and evaporites can be studied in detail. 

Previous work 

Many geologists have studied the Lower to Middle 
Devonian succession from outcrop sections in the Franklin 
and Mackenzie Mountains in the northern parts of Western 
Canada. During Operation Mackenzie in l 957, the Geological 
Survey of Canada investigated the southern part of Distri c t 
Mackenzie and the results have been published by Douglas and 
Norr is ( l 960, 1961, and 1963). The discovery of gas in the 
Beaver River and Pointed Mountain Anticlines in the Liard 
River area in 1963 and 1967 intensified the exploration for oil 
and gas in the southern Mackenzie Mountains. The Middle 
Devonian carbonates rece ived specia l attention because they 
form the reservoirs at Pointed Mountain and Beaver River. A 
number of oil company exploration reports are on file with 
the Departmen t of Indian and Northern Affai rs and the 
reports by Brady and Wissner (196 1) and Capstick (1968) were 
most useful. 

In the northern part of the Mackenzie and Franklin 
Mountains, the Middle Devonian strata have been studied 
since oil was discovered in Norman Wells in l 920. During the 
Cano! Projec t, the geology of the area was investigated in 
some detail. Hume (1954) has summarized the geological 
investigations that took place between I 921 and 19 54. 

The Devonian stratigraphy and biostratigraphy of the 
area is relativel y well established (see Basset, 1961) and the 
reader is referred to Tassonyi ( 1969) and Law (1971) . 
Recently, Gabrielse et al. (1973), Aitken and Cook (1974), and 
Williams ( 197 5) have added to the general knowledge of the 
Devonian stratigraphy in the study area . 

Present work 

In this report, the Middle Devonian success ion in the 
subsurface of the Dahadinni M-43A well between the depths 
of 3708 and 10 272 feet (1130.2-3130.9 m) is described in 
some detail from available cores. A total of 2629 feet 
(801.3 m) of core was described in detail. 

The strat igraphical subdivision used is a mixture of 
terms introduced by Tassonyi (1969), Bassett (196 1) and 
Douglas and Norris (I 96 I, I 963) . The lower part of the Hume 
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FIGURE 1. Map showing the location of the Dahadinni 
M-43A well and the cross-section on Figure 3. 

Form ation, the Funeral Formation and the upper part of the 
Bear Rock Formation are described. Based on the data 
obtained, subsurface co rre lation of these rock units with 
equivalent units in the Mackenzie Mountains is estab l ished 
(Fig . 2) and an interpretation of the environment of 
deposition for each unit is presented . 

The terms used to describe the carbonate and sulphate 
rocks are based on the classi fication of Dunham ( 1962) as 
modified by Embry and Klovan ( 197 I, Fig . 2). Nodular 
recrystalli zed anhydrite is named according to the 
classification proposed by Maiklem et al. ( l 969). 
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Also described are a variety of sedimentary structures 
and fabrics. The best examples were photographed and are 
reproduced in this report. Some of these structures are 
diagnostic for certain depositional environments and are well 
known from literature of Recent and ancient carbonate rocks. 

In this report the term "sedimentary sequence" is used 
instead of the term "sedimentary cycle" (Wilson, 1975) 
because it better describes the l ithological and 
sedimentological changes that occur in upward direction in 
one prograding sedimentary unit . The term cyclic emphasises 
the recurrence of each l ithology in a succession of units but 
does not suggest the presence of a hiatus. 
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STRUCTURAL GEOLOGY 

The Dahadinni M-43A we ll is located near the crest of 
the Crescent Ridge Anticline in the southern part of the 
Mackenzie Plain (see Douglas and Norris, 1973). This 
anticline trends in a northwesterly direction, has a core of 
Devonian rocks, and is flanked by Cretaceous strata. 

In the Dahadinni M-43A well, the strata between depths 
3708 and 5767 feet (1130.2-1757 .7 m) dip between JO and 15 
degrees and occasionally the bedding dips 30 degrees. A fault 
of unknown magnitude or direction was intersected at 
5767 feet (1757.7 m). Below this fault, between 5767 and 
6111 feet (1757.7-1862.6 m), the beds dip between 
45 and 90 degrees. 
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The section below depth 6111 feet ( 1862.6 m) was only 
partly examined but it is apparent from the core description 
in the Well History Report that the abnormal thickness of the 
Evaporitic member in the Dahadinni M-43A well is due to 
tectonic complications . 

Between 5106 and 5108 feet (1556.1-1556.9 m), the beds 
dip 60 to 90 degrees and the presence of a fractured zone 
that includes anhydrite veins indicates that at this depth 
another fault occurs. It is not known to what extent this 
fault has affected the stratigraphical succession in the 
borehole since no duplication of beds was found below it. 

The section between depths 4090 and 4460 feet 
( 1246.6-1359 .4 m) is repeated between depths 4460 and 
4748 feet (1359.4-1447.2 m) along a minor thrust fault 
(see Fig. 3) . Between depths 4455 and 4470 feet (1357.8-
1362.4 m), the core is intensely fractured and beds dip 
approximately 30 degrees. Both the neutron and sonic curves 
on the borehole logs clearly show the repetition of beds 
marked by numbers 1 to 8 on Figure 3. The repetition is 
obscured on the gamma ray curve because the upper part of 
the Funeral Formation in the section underlying the thrust 
fault is more argillaceous than the equivalent beds in the 
section overlying the thrust fault. 

In the upper part of the Dahadinni M-43A well, three 
distinct beds are repeated. The first is a thin pebble bed that 
overlies an eros ional surface (see Fig. I lh). This bed is 
present at 412 1.5 and 4498 feet (1256.2 and 1370 .9 m) and is 
shown twice as marker 2 on Figure 3. A short distance below 
this pebble bed is an interval containing thin coquina beds 
which is also repeated, occurring between 4128 and 
4130.5 feet (1258.2-1258.9 m) and again at 4500 feet 
( 134 l.6 m). 

The third distinct lithology that is repeated in the core 
is an argillaceous unit containing light-coloured, laminated 
beds which are in places graded or crossbedded . This interval 
occurs between 42 16 and 4265 feet (1285.U-1299.9 m) and is 
repeated between 4577 and 4595 feet (1395.1-1400 .5 m). This 
bed is shown as marker 5 on Figure 3. 

In the section above the thrust fault just below 
marker 5 on Figure 3 is another steeply dipping and disturbed 
zone that probably includes a fau lt dipping at about 
60 degrees. The direction of the dip cou ld not be determined. 
The sect ion between markers 5 and 6 in the upper part of 
Figure 3 is much thicker than the undisturbed interval 
between markers 5 and 6 in the lower part of Figure 3. 

STRATIGRAPHY 

According to the geological map (Douglas and 
Norris, 1963), the Dahadinni M-43A well was spudded in 
Upper Devonian shale . Subsurface correlation with nearby 
wells, using borehole logs, also indicates that Cretaceous 
strata are absent in the Dahadinni M-43A well. Log 
corre lations suggest that the stratigraphic interval between 
depths 400 and 3708 feet (121.9-1130.2 m), from which 
samp les are missing, includes a normal succession of 
Devonian strata comprising the Imperia l (incomplete), Cano!, 
Hare Indian and Hume Formations (see Fig. 2). The 
succession between 3808 and 12 OOO feet ( 1130.2-3657 .6 m) 
was cored and includes the lower part of the Hume, the 
Funeral and the Bear Rock Formations. Figure 4 shows 
schematically the succession in the Dahadinni M-43A well 
between 3430 and 5430 feet (1045.4-16 55 .6 m) and also shows 
a comparis ion between the formal names used at present to 
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Note Refer to text for explanation of numbers GSC 

FIGURE 3. Gamma ray-neu lron log of the 
Dahadinni M - 43A well showing duplication of 
beds between depths 4100 and 4800 feet 
(1249.6-1463 m). 

subdivide the Lower to Middle Devonian strata. In the 
nor t hern part of the Mackenzie Plain, the terminology used 
by Tassonyi (1969) includes the Imperial, Cano!, Hare, Indian, 
Hume, Gossage and Bear Rock For mations. In the southern 
part of the Mackenzie Mountains, the Devonian succession 
comprises the Fort Simpson, Nahanni, Headless, Manetoe, 
Landry, Funeral. Amica, Sombre, Camsell and Delorme 
For mations (Doug las and Norris, 1961, 1963; Law, 1971). 

The Lower and Middle Devonian succession accumulated 
in a slowly subsiding topographic depression named the 
Mackenzie Trough (Douglas and Norris, 1963) located in the 
area present l y occupied by the Mackenzie Mountains 
(see Law, 1971, Fig. 4) . In this trough, Silurian ca rbonates 
are over lain by Lower Devonian carbonates and evapor ites, 

which grade upward into Middle Devonian carbonates. A 
complete but dolomitized section is present in the 
Pan Am A-1 \lattson Creek No. l well (Lat. 61 °02'28" , 
Long. 123°48'30"W) between 9485 and 1658 feet (2891.0-
505.3 m). In the Dahadinni M-43A well, the section is 
incomplete at the base but serves as a good reference section 
because it is cored and is not extensively dolomitized . In the 
following paragraphs, this section is described from the base 
upward. 

Bear Rock Formation 

The Bear Rock formation was proposed by Hume and 
Link ( 1945, p. 16) "to describe the brecciated and non-bedded 
limestones lying below Middle Devonian strata and above a 
sharp disconform ity with well-bedded Silurian Ii me stone 
below it" . The type section is located in the outcrop area at 
Bear Rock near Fort Norman. In surface sections on the 
V\cConnell Range (see Fig. I), the Bear Rock Formation is 
composed of fine grained, slightly silty and argillaceous, pale 
brown to dark grey limestone breccia that weathers yellowish 
orange (Douglas and Norris, 1961, p. 18). 

In the subsurface, the Bear Rock Formation has a 
different lithological character and consists of interbedded 
anhydrite and dolostone with brecciated intervals 
(Tassonyi, 1969). Apparently the anhydritic rocks 
recrystallize to gypsum at shallow depth. The gypsum is 
transformed to hydrogen sulphide and calcium carbonate 
under the influence of anaerobic bacteria . This process is 
named microbial sulphate reduction (Orr, 1977, p. 585). It is 
thus apparent that the evaporitic rocks of the Bear Rock 
Formation can be studied at surface but satisfactory 
information is obtained only from subsurface sections. This 
fact was recognized by Tassonyi (1969, p. 41-48) who selected 
the section present between 930 and 1865 feet (283.4-
568.4 m) in the Imperial Vermilion Ridge No. l well 
(Lat. 65°07'5l"N, Long . 126°05'00"W) as the reference well 
for the Bear Rock Formation. In this well two informal 
members were recognized by Tassonyi : a lower evaporitic 
member consisting of interbedded anhydritic and dolomitic 
rocks, and an upper brecciated member consisting of 
dolomitic rocks. In this report the terms Evaporitic member 
and Dolomitic member are used, because the term brecciated 
can be misleading (see discussion of Dolomitic member). 

In the Dahadinni M-43A well, the top of the interbedded 
dolostone and limestone succession is correlated with the top 
of the Bear Rock Formation and is chosen at a depth of 
4898 .5 feet (1493 . l m). The base of the Bear Rock Formation 
was not reached in the well. The formation consists of a 
lower Evaporitic member and an upper Dolomitic member (or 
"brecciated" member of Tassony i, 1969). Both include several 
rock types which are interbedded or form sedimentary 
sequences. In most sequences the basal contact is marked by 
a thin pebble bed; in others, it consists of a thin, dark 
greenish grey shale parting. The vertical succession of each 
sequence is different in the two members of the Bear Rock 
because different lithologies are involved . It is possible, 
however, to recognize three lithologically distinct units in 
most of the sedimentary sequences: a basal pebble bed 
(unit A); a dark-coloured, indistinctly laminated unit (unit B); 
and a l ight-coloured, dolomite mudstone (unit C) at the top 
that contains sedimentary structures related to a "low 
energy" intertidal or supratida l environment (see Fig . 5). The 
boundaries between the units are gradational except fo r the 
basal contact of unit A. Of the three, unit B attains the 
greatest thickness and its lithology is the most variable. In 
the Evaporitic member of the Bear Rock Formation, unit B is 
represented by dolostone, anhydritic do lostone and nodular 
bedded or mosaic anhydrite . In the Dolomitic member, unit B 
is composed of dolostone and limestone. 
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Evaporitic member 

The Evaporitic member of the Bear Rock Formation in 
the Dahadinni M-43A well occurs between depths 5015 and 
l 0 272 feet (1528.6-3130.9 m). The succession is incomplete 
at the base and is probably repeated by faulting. A complete 
section is exposed on the north end of the Dahadinni Range 
(see Fig . l ). Douglas and Norris ( l 963) described the 
succession at "Mount Haywood" as consisting of, in ascending 
order: 150 feet (45.7 m) of massive breccia provisiona lly 
referred to the Camsell Formation; 435 feet (132.5 m) of 
massive and in part brecciated dolomites of the Arnica 
Formation; 1000 feet (304.8 m) of massive breccia of the 
Bear Rock Formation overlain by 550 feet (167.6 m) of 
argillaceous limestone of the Funeral Formation. 

In the Dahadinni M-43A well the succession is 
comparable . In the basal part of the well, between depths 
9749 and 10 272 feet (2971.5-3130.9 m), the Evaporitic 
member is dominated by dark grey dolostone. This part was 
named by Williams (1975) the "Arnica platform dolomite". It 
transitionally underlies a disturbed succession of interbedded 
dolomitic and anhydritic rocks of unknown thickness . The 
anhydritic rocks are overlain by interbedded limestone and 
dolostone, the equivalents of the Funeral Formation at 
"Mount Haywood". 

In this report, the facies dominated by dark grey 
dolostone between depths 9749 and I 0 272 feet (2971.5-
3130. 9 m) is regarded as an Arnica tongue in the Bear Rock 
Formation, or as the lower sub-unit of the Evaporiti c 
member. The succession dominated by anhydritic rocks is 
regarded as the upper sub-unit of the Evaporitic member, and 
the overlying interbedded limestone and dolostone unit is 
referred to the Dolomitic member. 

Lower sub-unit 

The lower sub-unit of the Evaporiti c member in the 
Dahadinni M-43A well occurs between depths 9749 and 
10 272 feet (2971.5-3130.9 m). It is incomplete at the base 
and is overlain with a gradational contact by anhydriti c beds 
of the upper sub-unit of the Evaporitic member. The sub-unit 
consists of an inter bedded succession of greyish brown, grey 
and dark grey, microcrysta l line to very finely crystalline 
dolostones and minor, thin, pale-coloured anhydrite beds . 
White nodules of coarse l y crystalline anhydrite occur 
scattered throughout. The succession contains three types of 
sedimentary sequences which are separated from each other 
by sharp contacts or thin argillaceous partings. They are 
named the anhydritic, the laminated dolostone, and the non
laminated dolostone sequences . The anhydrite sequence is 
typical for the Evaporitic member of the Bear Rock 
Formation and an example is shown and described in Figure 6. 

The two dolostone sequences are commonly present in 
the Arnica Formation and here the basal shale parting 
(sequential unit A) is over lain by a thick, grey or dark grey, 
indistinctly laminated or massive dolostone which includes 
argillaceous and foss i liferous interbeds (sequential unit B). 
The fossiliferous beds contain scattered round vugs and wh ite, 
recrysta l lized fragments of c r inoids, gastropods, brachiopods 
and Amphipor a (see Fi g . 7) . In both dolostone sequences the 
colou r changes from dark grey to gr ey in upward direction 
because the argi llaceous content decreases . 

An example of the laminated dolostone sequence is 
shown and described in Figure 7. In the non-laminated 
dolostone sequence the dark grey, lam inated or mass ive 
fossi l iferous do lostone grades upward to a grey do lostone that 
has a bioturbated appearance. Anhyd r ite is present in the 
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FIGURE 5. Diagram showing the vertical succession of the 
sequential units A, B and C, the correlation between 
regressive and transgressive sedimentary cycles of the 
Bear Rock and Funeral Formations and their inferred 
environment of deposition. 

upper part as scattered fine to coarse crystals and near the 
top the dolostone is peloidal and contains abundant fine to 
very coarse mud clasts and very coarse anhydrite crystals. 
This coarse grained packstone is locally indistinctly 
laminated. In some beds, the light-coloured dolomite mud 
clasts are leached and the dolostone contains abundant small 
round vugs. The coarse grained dolomite-packstones vary in 
thickness from 30 to 130 cm. They are sharply overlain by 
the dark-coloured, indistinctly laminated beds of the next 
seqence. Only at one place, depth 9875.5 feet (3010 m), is 
the packstone overlain by a thin dolostone pebble bed that 
may be classified as a sequential unit A. 

Upper sub-unit 

The upper sub-unit of the Evaporiti c member, 
between 5015 and 9749 feet (1528.6-2971.5 m) in the 
Dahadinni M-43A well, includes the same lithologies as the 
lower sub-unit but in the upper sub-unit the anhydritic 
mudstone beds comprise 30 to 50 per cent of the total 
section. Because of tectonic complications only the upper 
800 feet (234 .8 m) and the basal 50 feet ( 15.2 m) of the upper 
sub-unit were examined in detai I. Between 5130 and 
5015 feet (1563.6-1528.6 m) and 5478 and 5701 feet (1669 .7-
1737.6 m), the sub-unit is composed of a repetition of 
complete sedimentary sequences, which are well marked at 
the base. The basal contacts between the sedimentary 
sequences are indicated on the right hand side of the 
Dahadinni M-43A section shown in Figure 4. There are two 
types of sedimentary sequences present. In the anhydritic 
sequence the indistinctly laminated dolostone (sequential 
unit B) grades upward into nodular bedded anhydrite and 
laminated anhydrite. In the laminated dolostone sequence the 
indistinctly laminated dolostone grades upward into a 
dolostone containing mud clasts and secondary anhydrite. 
Complete dolostone sequences occur rarely in the upper sub
unit of the Evaporitic member, but their presence indicates 
that the environment of deposition of the anhydritic and 
dolostone sequences is very similar. 
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FIGURE 6. These samples, arranged in five columns, 
represent a complete regressive sedimentary sequence 
that grades upward to anhydrite. The samples are from 
the basal part of the Evaporitic member in the 
Dahadinni fvH3A well. 
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The column on the le[ t side of the picture is from depth 
10 139.5 feet. It is a grey to dark grey, very thin bedded 
and laminated, micro- Lo very finely crystalline dolostone 
with scattered fine crystals or coarse patches of 
secondary anhydrite. Rare light-coloured, discontinuous 
laminae are present and under the microscope several 
rippled surf aces were noted. 

The upward continuation of the le[ t hand sample is 
present in the second column from the left. A gradual 
change occurs at the base of this core sample. The 
amount of light grey dolomite increases in an upward 
direction and is mixed with the grey and dark grey 
dolomite in beds that have a bioturbated appearance. 
Individual burrows are small and def armed, but a large 
( 1 cm) well-preserved burrow occurs in the basal part of' 
the core sampl e. 

The third colu mn from the left was taken from depth 
10 137 .5 feel and shows the continuation of the nodular, 
discontinuous parallel laminated, bioturbated dolostone . 

In the upper part of the column, the beds are ?peloidal and 
contain scattered anhydrite crystals and small vugs f'illed 
with anhydrite. The beds of the first, second and third 
column belong to the sequential sub-unit B l · 

Jn the fourth column from the left, the dolostone is 
anhydritic, light greyish brown, microcrystalline and 
?peloidal. Almost half of the volume consists of anhydrite 
crystals and scattered white anhydrite nodules. The 
nodules attain their largest size in the area just below the 
upper contact. The anhydritic dolostone may be classified 
as a sequential sub-unit 8 2 • The upper contact is sharp 
and is marked by a dark greenish grey, argillaceous layer. 

The upper part of the fourth column and the lower part of 
the fifth column represent Lhe sequential sub
unit B 3 and consist of microcrystalline anhydrite. This 
sub-unit is nodularly interbedded with dark grey 
argillacous material and contains deformed inclusions. 

The sequential sub-unit B 3 is overlain with a sharp contact 
by a grey to dark grey, microcrystalline dolostone. It 
contains an abundance of scattered light- and dark
coloured, compressed, fine to very coarse mud clasts, and 
some calcispheres. This unit for ms the base of the next 
sedimentary sequence and is classified as a sequential 
unit A. 



FIGURE 7. Photograph of the regressive sedimentary 
sequences present between depths 9963 and 9956 feet 
(3036.7-3034.6 m) in the basal part of the Evaporitic 
member of the Bear Rock Formation in the 
Dahadinni M-43A well (scale on Fig. 6). The core samples 
are arranged in such a fashion that the depth increases 
from top right to bottom left. 

The sample on the left side of the photograph is from 
9963 feet (3036.7 m). It is a grey to dark grey, massive, 
micro- to very finely crystalline, slightly argillaceous 
dolostone which contains scattered, unsorted fragments of 
Amphipora, corals, ?ostra codes and brachipods. This 
lithology is commonly seen in the Amica Formation and is 
here classified as a sequential unit B. The base of unit B 
lies at depth 9997.5 feet (3047.2 m) and unit B is 12 m 
thi ck. 

Unit B is interbedded with beds such as shown in the 
second sample from the left (depth 9959 ft, 3035.5 m). 
This sample represents the upper part of unit B, a grey, 
microcrystalline dolostone with conspicuous while 
fragments of gastropods, brachiopods, and crinoids. 

In the basal part of the third column from the left (depth 
9958 ft, 3035.2 m), the grey dolostone of unit B is 
interbedded with light brown, microcrystalline dolostone. 
The light brown beds are irregular and nodular and contain 
small burrow-like structures. The nodular beds grade 
upward to a light brown, microcrystalline dolostone 
containing dolomite-infilled f enestral vugs. It is sharply 
overlain by a light-coloured unit that contains mud clasts. 
The pale-coloured, deformed mud clasts are partly 
supported by a matrix of dolomite-mud and partly 
cemented by calcite (dark grey spots). This mudstone is 
classified as a sequen tial unit C and was probably 
subaerially exposed at the top. 

Unit C is sharply overlain near the top of the third column 
by a light-coloured dolomite-mudstone containing 
scattered fine Lo coarse dolomite mud grains (a thin 
sequential unit A). 

In the lower part of the fourth column, this unit A is 
overlain by a disturbed laminated, light-coloured bed; 
another sequential unit C. It consists of deformed mud 
clasts supported by mud. Scatter ed dolomite-infilled 
f enestral vugs are present and near the top of the bed 
some of the laminated lenses may represent mud-infill ed 
vugs. This disturbed sequential unit C is sharply overlain 
by another dolomite mudstone which also grades upward 
into a sequential unit C and consists of' deformed mud 
clasts supported by a mud matrix. Dolomite- and calcite
infilled fenestral vugs are present and the unit is 
conformably overlain by a dark grey, wavy laminated, 
argillaceous interval that grades upward into a pebble bed 
with white dolomite-infilled vugs. This pebble bed may be 
classified as a sequent ial unit A and it for ms the basal 
unit of the next sedimentary sequence . In the lower part, 
this unit A contains dark grey mud clasts in a light brown 
matrix, in the upper part the mud clasts are light brown 
and the matrix is dark grey. 

At the base of the fifth column, another sequential unit A 
is present, separated from the underlying unit A by a 
stylolite. This unit is a dolomite-{loatstone and shows the 
same upward change in composition as the underlying 
unit A. It is gradationally overlain by grey to dark grey, 
microcrystalline dolostone containing scattered white 
fossil fragments. This dolosione is classified as a 
sequential unit B and grades upward in a light greyish 
brown, irregular parallel laminated dolostone not shown on 
the photograph. 



FIGURE 8. Core photographs of the Dahadinni M-43A well, 
Bear Rock Formation, Evaporitic member (natural scale 
except Fig. b). 
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a. Contact between sequential unit A and sequential sub
unit B2; depth 5191 feet (1582.2 m). Lower part (sub
unit 8 2) cu; , ,; -ls of dark grey, micro-to very finely 
crystalline, somewhat argillaceous and dolomitic 
anhydrite, with nodular inlerbeds and nodules of light
coloured, finely crystalline anhydrite. The contact 
with the overlying unit A is marked by a stylolite. The 
upper part of the photograph (unit A) is a 
conglomeratic dolomite-wackestone with abundant 
dark-coloured, oolitic grains and granules of dolomite, 
anhydrite or silica, elongate very dark coloured 
pebbles of silicified oolitic, dolomite mudstone and 
very pale coloured elongate, in part deformed dolomite 
mud clasts. 

b. Sequential unit A; depth 5191 feet (1582.21 m). This 
thin section (C-46955) shows the upper part of 
Figure Ba. The lower part shown in the photograph 
comprises mainly dark grey and black dolomite. The 
upper part is light coloured and is extensively 
silicified. The lower part consists of fine to coarse 
ooids and elongate mud clasts in a mudstone matrix. 
Some of the ooids and mud clasts are partly or 
completely silicified or anhydritized, and in places the 
matrix is also silicified or anhydritized. The fallowing 
features are described. 

1. A very dark coloured elongate mud clast consisting 
of partly silicified dolomite. Remnants of original 
peloidal fabric are visible and interpeloidal voids 
(light spots) are filled with silica. Anhydrite has 
replaced both dolomite and silica in the upper right 
corner (bright area on photograph). 

2. Light brown mud clast, consisting of three parts. 
The light-coloured area in the centre consists of 
micritic silica; upper dark area is dolomite and 
lower part consists of coarse silica and anhydrite 
crystals. 

3. Elongate pebble reminiscent of shell fragment 
consisting of microcrystals of dolomite and very 
fine anhydrite crystals in the centre. The matrix 
surrounding the pebble is a partly silicif ied 
dolomite with light-coloured silicified ooids and 
dark-coloured dolomitic ooids. 

4. Two small silicified clasts. The upper one is only 
partly silicif ied, the lower one also contains large 
anhydrite crystals. The matrix in the light area on 
the lower left side of the lower clasts contains 
coarse anhydrite crystals. 

5. Silicified ooids in which part of the original fabric 
has been preserved. 

6. Coarsely recrystallized area. Matrix surrounding 
silicified ooids has been replaced by silica and 
anydrite. 

7. Ooids replaced by single anhydrite crystals 
surrounded by a dolomite matrix. The anhydrite 
crystals of some ooids are in optical continuity, 
others have retained a silicified centre. 

8. Recrystalized area that contains remnants of ooids 
in a matrix of coarse dolomite and anhydrite 
crystals. 

9. Small cavities, infilled with spherulitic chert 
crystals. 

10. Fracture, outlined by quartz crystals. 

11. Small, dark grey fracture that contains anhydrite 
crystals. 

12. Single anhydrite crystal, replacing an ooid, present 
in a silicif ied matrix. 

13. Single dolomite crystal, probably replacing an ooid, 
surrounded by a silicified matrix. 

c. Irregular contact between a sequential sub-
unit 8 3 below, and unit A above. Depth 5478.5 feet 
( 1669.84 m). Sub-unit B 3 is a microcrystalline mixture 
of dolomite and anhydrite and contains irregular, dark
coloured, de{ armed anhydrite mud clasts and an 
anhydrite nodule. The dolomitic parts are pale 
coloured and the anhydritic parts are grey. The 
contact with the overlying bed is sharp and has been 
disturbed. Unit A is a microcrystalline dolostone 
which contains a layer of pale-coloured dolomitic mud 
clasts. It was originally a calcite mudstone and the 
scattered black spots are relicts of the original calcite 
matrix. 

d. Contact between sequential sub-unit B 2 and unit A at 
5050 feet (1541 .9 m). Lower part (sub-unit 8 2 ) consists 
of grey, finely crystalline, sub{ elted anhydrite with 
light-coloured microcrystalline dolomite layers that 
contain abundant microscopic ?algal filaments . The 
contact at the top of a thin, light-coloured, 
microlaminated dolostone bed is wavy and sharp. The 
upper part (unit A) has a mottled appearance and is a 
microcrystalline dolostone with abundant dark-
coloured calcitic mud clasts, calcite-infilled 
ostracodes and large, light-coloured, elongated, 
somewhat deformed dolomite-mud clasts. At the top 
of the photograph are closely packed bed fragments. 

e. Pale-coloured microcrystalline anhydrite-mudstone of 
sub-unit B 3 , sharply overlain by a very thinly bedded, 
in places peloidal, dolomite-mudstone (unit A), 
containing scattered sub-horizontally aligned and 
calcite infilled vugs. Depth 5557 feet (1693.77 m). 

f. Mottled and bioturbated dolomite-mudstone bed of 
sequential unit B overlain by a very thinly bedded and 
indistinct, parallel laminated dolomite-mudstone . The 
bioturbated bed is microcrystalline and contains near 
the top dark-colour ed, fine calcite-infilled vugs. 
Depth 5120 feet (1560 .57 m). 

g. Transition between sequential sub-units B 1 and B 2 at 
5284 feet (1610.5 m). Three beds are present . The 
basal bed (sub-unit B1J is a grey, indistinct, laminated 
m icrocrystalline, anhydritic dolostone with 
"calcispheres" and ostracodes. The next bed (sub-
unit 8 2 ) is a microcrystalline anhydrite, indistinctly 
grey and dark grey lam inated, and includes a thin 
nodular bed near the base. This in terval contains 
conspicuous light- coloured, coarse ly crystalline 
secondary anhydrite nodules, and some poorly 
preserved anhydri te-in{ illed ostracodes. The upper bed 
(sub-unit B 2 ) cunsis~s of very thinly, irregul ar ly and 
nodularly interbedded, grey and dar k grey banded, 
micro- to very f inely crystalline anhydrite, with some 
light-coloured, secondary anhydrite nodules. The 
uppe r most anhydr ite bed in this interval is 
pseudocontor ted. 
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In the next paragraphs the anhydritic sequence will be 
discussed first and the laminated dolostone sequence later. 

Anhydl'ilic sequence 

Unit A . In most sequences, unit A is a thin, prominent, 
pebbl), dolomite-mudstone or dolomite-wackestone up to 
15 cm thick. It contains light-coloured dolomite mud clasts 
or granules and calcite-infilled ostracodes (see Fig. 8a, c, d) . 
Unit A has a sharp basal contact which commonly is an 
erosional surface. In sequences where the unit is absent, the 
contact is marked by a dark grey stylolitic shale parting . 
Unit '\ is overlain by an indistinctly laminated dolostone 
(unit P,) with a gradational contact. Only at one place does an 
anhydritic mudstone directly overlie unit A (at depth 
5018.5 ft; 1529.6 m) 

A pebble bed present at 519 l feet ( 1582.2 m) and 
classified as unit A may represent a condensed sedimentary 
sequence. It is a dolomite-wackestone with abundant partly 
silicified ooids and mud clasts which, in the upper part of the 
bed. are replaced by anhydrite (see Fig. 8a, b) . This 
condensed sequence is in sharp contact with an overlying 
dolomite-mudstone bed rich in ostracodes and this in turn 
grades upward into a laminated dolomite-mudstone of 
sequential unit B. 

Unil B. The sequential units B are laminated and are 
between 0.7 and 9.7 m thick . Those composed of anhydrite 
show a threefold division . In ascending order the three are: 
B 1 , 11 2 a1°d B 3 • Sub-units B 1 an·:'. -0, 2 form the bulk of the 
sedimentary rocks in the evaporitic member. 

Sub-unit B 1 • Sub-unit B 1 overlies unit A with a 
gradational contact. In places where unit A is absent, the 
basal contact is marked by a thin, dark greenish grey shale 
bed or stylolitic parting. Sub-unit B 1consists of a dark grey, 
wavy parallel or discontinuous parallel laminated, micro- to 
very finely, or very finely crystalline, locally slightly 
argillaceous dolostone . The dolostone contains scattered, 
light-coloured, coarse mud clasts and is interbedded with 
layers that include abundant ostracodes and calcispheres 
which are in part calcite-infilled (see Fig. 8d). Some sub
units include massive beds with a relict-peloidal or 
bioturbated fabric and scattered calcite- or anhydrite-filled 
vugs (see Fig. Sf). The peloidal beds contain scattered 
ostracodes, and, between 5605 and 5606 feet ( 1708.4-
1708.7 m), gastropods. ?f\mphipora and a bulbous 
stromatoporoid with a diameter of 5 cm. 

Sub-unit B 2 • Sub-unit B 1 grades upward to sub-unit B 2 , 

a very finely to finely crystalline, light-coloured anhydrite 
which may be named according to the classification proposed 
by 1vla1klem et al. ( 1969) as bedded nodular, nodular mosaic or 
aligned felted. The anhydrite is variably dolomitic and 
includes distorted intervals and thin contorted beds . Most of 
the distortions observed are related to the segregation of the 
anhydrite in larger crystals or crystal clusters from a 
microcrystalline matrix composed of dolomite, anhydrite and 
minor argillaceous material. Other distortions are probably 
related to differential compaction . 

The gradational lower contact of sub-unit B 2 

in Figure 8g and the relict sedimentary structures shown in 
Figure 9d suggest that the anhydrite probably represents a 
recrystallized mudstone similar to the anhydrite-mudstone 
present in sub-unit B 3 • The succession of nodularly 
interbedded dolomite and anhydrite of Figure 8g contains 
anhydrite-infilled ostracodes, a contor ted anhydrite bed and a 
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late generation of small, isolated, light-coloured. anhydrite 
nodules. The recrystallized anhydrite beds in Figure 9d are 
crossbedded and contain black shale chips that form a thin lag 
deposit on top of an erosional surface. 

FIGURE 9. Core photographs of the Dahadinni M-43A well, 
Bear Rock Formation, Evaporitic member (natural scale 
except Figs. e and f). 

a. A dolomitic sequenlial unit B that contains remains of 
small-scale cmssbeds, depth 5647 .5 fee L (17 21.35 m). 
The interval is a pale-coloured, microcrystalline 
dolostone with grey, anhydritic layers and patches. 
Scattered black spots are nodular aggregates of 
anhydrite. The dolostone was originally a calcite 
mudstone and remains of the original calcite are 
present. 

b. Desiccation cracks at depth 5123 feet (1561.4 m). The 
cracks are filled with white coarsely crystalline 
anhydrite and their vertical extent is limited by 
bedding surf aces. Host rock is a thin and irregularly 
bedded succession of light-coloured microcrystalline, 
dolomite and dark-coloured anhydrite. The dolomite 
layers are peloidal and contain anhydrite-in{ illed vugs 
and ostracodes. 

c. Sequential sub-unit 83 underlying Figure Be (depth 
5557 feet (1693.77 m). Anhydrite-mudstone is 
microcrystalline and thinly bedded. The light-coloured 
beds are dolomitic, and contain deformed anhydrite
mud clasls . The dark-coloured beds are indistinct, 
parallel laminated. Some contacls between light-and 
dark-coloured beds are scour ed surf aces and on this 
basis the beds may be classified as intertidal deposits . 

d. Sedimentary struclures in sequential sub-unit B2 at 
5106 feet (1556.3 m). Three laminated, finely 
crystalline anhydrite beds are present which contain 
very dark grey shale inclusions. At Lhe erosional 
contact at the top of the lower bed, shale chips show 
evidence of having been transported by moving water . 
The upper bed has a gradational lower contacl and 
here the irregularly shaped shale inclusions are 
disturbed by slumping. 

e. Sequential unit B; depth 5081 feet ( 1548.68 m). Thin 
section (C-46954) shows the microcrystalline and 
laminated fabric of an anhydritic dolomite-mudstone. 
Dark areas are dolomite and light areas are anhydrite . 
Very finely to medium recrystallized dolomite grains 
and crystal aggregates of anhydrite, in places 
replacing ostracodes, are present. 

f. Sequential sub-unit 8 3 ; depth 5017 feet (1529.18 m). 
Thin section (C-46951B) of a disturbed laminated, 
microcrystalline, dolomitic, anhydrite-mudstone with 
light-coloured anhydrite-infilled gypsum pseudomorphs 
and some anhydrite-infilled ostracodes (not in 
photograph). Dark grey, argillaceous and dolomitic 
materia l fringes the pseudomorphs and also occurs as 
fragments in the matrix. The fragments may 
represent debris of an algal mat. 

g. Transition between sequential sub-un its B2 and B3; 
5019 feet (1532.8 m). Three beds are present. The 
basal bed (sub-unit B 2 ) is a very finely to finely 
crystalline, aligned-{ elted anhydrite. The next bed 
(sub-unit 8 3 ) consists of microcrystalline, wavy 
parallel interlaminated, light-coloured dolomite and 
dark anhydrite. This bed is abruptly overlain by a 
disturbed bed consisting of a mixture of anhydrite and 
dolomite. 
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Bet ween 5647 and 5648 fee t (1 72 1.2-1 72 1. 5 m), a th ick 
sequential sub- uni t B 2 conta ins interbeds of calca reous 
dolostone which are discontinuous para llel laminated and 
cross- laminated (see Fig . 9a) . 

Sub-uni t B3. In complete anhydr itic sedi mentar y 
sequences, sub-unit B 2 i s overlain by sub- un i t B3 , a non
argillaceous, de l icately laminated, ve r y do lomi ti c anhydr ite
mudstone wh ich is not ex t ensive l y recr ystall ized . Sub-unit B3 
contains a va r iety of pr imary and secondary sed imenta r y 
structures. ome beds are discontinuousl y, wavy paralle l 
laminated, and contain scoured su r faces , anhyd r ite mud clasts 
and crossbeds (see Fig. 9c, g). Other beds contain 
deformations (see Figs. 9b , g, l Oa). 

Jn the upper par t of a comp let e anhydri t ic sequence , 
si tuated between 5126 and 5 121 feet (1 562.4- 1560.9 m), sub
unit B3 consists of irregu lar l y in ter laminated dolom itic and 
anhydritic mudstones and contains deformations such as 
shown on Figur e 9b. In these beds the dolomit ic mudstone is 
dominant and contains whi te , secondar y anhydri te in 
discontinuous ver tical fractu res th at probab l y represent 
desiccation cr acks . These des iccated beds co rrespond t o 
unit C of t he laminated do lostone sequence descr ibed be low . 

The deformations shown in Figures 9g and l Oa may 
repr esen t slump st ru ctu res re lated t o l at eral movements of 
wate r r ich sed i ment along a slope or may r epresent 
deformations re lated t o the pressure exerted on t he sediment 
layer b> over lying beds. 

A distur bed bed sim ilar t o the sam ple shown on 
F igur e 9g conta ins fine cr ystals r em ini scent of gypsum 
crysta ls (see Fig. 9£) and it is possi ble t hat t h is bed orig inall y 
was a mush of dolomi te and gypsu m. 

FIGV R E 10. Core photographs of the Dahadinni M-43A well 
and the Vermilion Ridge No. 1 well (Fig . e). 
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a . Bear Rock Formation, Evaporitic member . Three beds 
of the sequential sub-unit B3 at 5084 f ee t ( 1549.6 m). 
Light coloured bed is laminated and consists of 
dolomitic microlaminae separated by micronodular 
laminae of grey anhydrite. The dolomitic laminae are 
f olded and in places broken up. Discontinuous 
anhydrite veinlets are present; one vein is cut off at 
t he upper contact, which is sharp and only slightly 
disturbed. Upper bed consists of irregular and 
som ewhat discontinuous interlaminated dolomite and 
anhydrite. 

b. Bear Rock Formation, Evaporitic member. Succession 
of t wo sedimentary units, depth 5588.5 feet 
(1703.37 m). Basal unit (sub-unit B3) is a parallel 
laminated, microcrystalline, som ewhat dolomitic, 
anhydr it e-mudstone . It is overlain by a thin inte rval 
consisting of curl ed up bed fragments. Thi s desiccated 
layer is sharply overlain by a disturbed bed (a 
sequential unit C) . Unit C is an unsorted mixture of 
gr ey microcrystalline anhydrite and pale-coloured, 
anhydritic dolomite, containing very l ight coloured, 
f ine to medium mud clasts. The disturbed bed is 
sharply over lain by a gr ey , microcrystal line anhydr i te 
mudstone. This thin bed for ms the top of the 
sequential unit C and is overlain by a dolomitic unit A 
not shown on the photograph. 

c. Desiccation f ractures in a dolomite-mudstone at depth 
5501. 5 f eet ( 1676.85 m). The interval is transitional 
between sequential unit B and C, and is equivalent to 
the sub-unit B 3 in the anhydri t ic sequence . The dark
coloured beds and laye rs contain 50 per cent 
microcr ys talline anhydrite. A f ew small ligh t - colour ed 
anhydrite nodules are also present . 

d. Succession of three sequential uni ts in a 
microcrystalline dolostone at 5065 fee t (1 543.8 1 m). 
The basal unit (uni t B) is greyish brown, 
discontinuously, parall el laminated, and contains 
scatte r ed, light-coloured, coarse mud clasts. It is 
transitionally overlain by an irregular, non-parall el 
laminated unit (unit C) that cont ains an abundance of 
burrows, f enestral vugs and ostracodes. Som e of the 
burrows are part ly fill ed with laminated mud or fin e
grained se dim ent including ostra codes. The f enes tral 
vugs and the ostra codes are f ill ed w i t h cl ear anhydrite. 
The upper contact of the unit C is ver y irregular. The 
upper unit (unit A) in the photograph is dark grey and 
contains scattered mud clast s derived f ram t he 
underl y ing unit C. 

e. Vermilion Ridge No. 1 well , Bear Rock Formation, 
Dolomitic member; depth 1015 fee t (309.37 m). 
Irregular and discontinuous interbedded and 
interlaminated dolostone and anhydrit e. Light
coloured areas consist of dolomite-mudstone; dark
coloured areas are anhydrite. The original 
sedimentary structures (bedding and t he outline of mud 
clasts) are disrupted by anhydrite inf illed desiccation 
cracks and by the growtn of anhydrit e nodules. 
Anhydrite is also present as irregular veins, inclusions 
and as blocky crystals. In the pale-coloured veins 
(indicated by arrows), the anhydrite has been 
transformed to gypsum. 

f. Bear Rock Formation, Dolomiti c member, lower part 
sequential unit B; depth 4934 f ee t ( 1503.8 m). Even, 
parall el-laminated, micro- to ver y fin ely crys talline, 
slightly argillaceous dolostone. Some laminae are very 
fin ely to finely crystalline at the base and grade 
upward to micro- to very finely cr ystalline at the top. 

g. Bear Rock Formation, Dolomitic member, contact 
between two sedimentary sequences ; depth 493 0 f ee t 
(150 2.6 m). Lower part of photograph r epresents 
sequential units B and C and consist s of a porous, 
microcrystalline, thinly and discontinuously bedded, 
laminated dolostone at the base . It grades upward to a 
m icro crystalline dolostone which contains elongated 
and laminated bed fragm ents, rounded granules and 
somewhat def armed mud clast s (unit C) . This lithology 
in turn grades upward to a 8 cm thick interval of which 
only the upper part is shown at the base of the upper 
sample in the photograph. This interval has a cloudy 
appearance and is a porous, microcrys talline dolostone 
with abundant pale-coloured, fine to coarse dolomite 
mud grains and scattered, rounded dolomite mud 
granules that have a light-coloured surf ace . The top 
part of this interval contains an abundance of closely 
packed, elongated mud pebbles. The dolomit e 
mudstone of unit C is erosionall y overlain by a 
conglomerate bed (unit A). This unit is a dark
coloured, microgranular lim estone containing light
coloured dolomite pebbles and granules. The pebble 
bed is gr adationally overlain by a dark-coloured 
argillaceous limestone rich in white fossil fragments 
and contains light-coloured patches of partly 
dolomitized limestone and, in the basal part, a th in 
folded bed of very dark grey pyritic shale . 
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In the disturbed interval shown on Figure l Oa . the 
dolomitic layers act as competent beds in the microfo lds 
whereas the anhydritic layers display flowage . This suggests 
that the dolomitic layers were coherent before the distortion 
occurred . Since the disturbed bed in the photograph is 
overlain conformably by another mudstone bed, the distortion 
must have occurred before the overlying bed was deposited. 
The dolomitic layers may have been held together by algae as 
in Shark Bay (Davies. 1970). 

Unit C. In the sedimentary sequences that grade 
upward to anhydrite-mudstone, sequential unit C is normally 
absent and either the sub-unit B 2 or the sub- unit B 3 forms the 
top of the sequence (see Fig . 8a, c , e) . However at 
5588.5 feet (1721.3 m). the upper part of sub-unit B 3 contains 
a desiccated bed that is overlain by a disturbed laminated . 
fine to coarse grained anhydrite-wackestone (see Fig. l Ob) . 
The wackestone bed classified as an anhydritic unit C, is in 
turn overlain by a laminated anhydrite mudstone that 
underlies a sequent ia l unit A of the next sequence . 

Laminated dolostone sequence 

Three sedimentary sequences in the Evaporit ic member 
of the Bear Rock Formation do not grade upward to 
anhydritic mudstone. The first sequence present between 
5495 and 5507 feet ( 1674.8-1678.5 m) consists of a sty1o1itic 
shale parting at the base (unit A), a massive, 
microcrystalline, anhydritic dolostone with scattered patches 
of anhydrite (unit B) overlain gradationally by a very thinly 
bedded and parallel laminated, microcrystalline dolostone 
containing mud-infilled desiccation fractures (see Fig. 1 Oc). 
These beds are in places relict peloidal, are locally porous and 
contain scattered , fine anhydr i te crysta l s. They ar e overlain 
gradationa ll y by a medium grained peloidal and oolitic, 
dolomite-wackestone that contains anhydrit e cement. Both 
the desiccated beds and the peloidal wackestone are 
classified as C units. 

The second sequence occur s between 5121 and 514 l fee t 
(1560.8-1566.9 m) and consists of four units. Unit A is a 
dolomite floatstone, 45 cm thick . with subrounded do lostone 
c lasts as large as 1 x 2 cm . Sub-unit B 1 is an irregularly 
laminated , ve r y fine l y to finely crystalline dolostone and is in 
sharp contact with overl ying B 2 • Sub- unit B 2 is a nodular 
bedded to massive anhyd rite that does not contai n relict 
sedimentary structu r es. Sub-unit B 3 i s a thinl y interbedded 
and irregular l y laminated bed of anh ydr ite and dolomite 
mudstone. The dolomite-mudstone beds are in places peloidal 
and contain ostracodes . At dep th 5123 feet ( 156 1.4 m), sub
unit B3 is disturbed by verti cal desiccation cracks filled with 
anh ydrite (see Fig . 9b). 

The thi r d complete do lostone sequence occurs 
between 5064 .5 and 5071 feet ( 1543 .6-1 545 .6 m). It consists 
of sub- unit B 1 at the base, a recrystallized anhydri te bed 
(sub-unit B 2 ) and a thin (1 5 cm thick), brown irregularl y 
laminated dolostone bed at the top that represents unit C 
(see Fig. IOd). Unit C is a pe1oida1 dolomite-wackestone rich 
in coarse to very coa rse mud clas t s. The bedding in the lower 
part of the unit C is disturbed. The upper part of unit C is 
"lumpy" and contains irregu lar , anhydrite-infilled vugs and 
deformed mud-inf i !led burrows. Th e upper contact of unit C 
is h ighly irregular and disturbed by burrows. 

Dolomitic member 

The Dolom it ic member of the Bear Rock Formation in 
the Dahad inn i M-43A well corr esponds t o the "Brecciated 
member" of the Bear Rock Format ion in the Vermilion Ridge 
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o . I wel l (see Fig. 4). According to Tassonyi (1969 p. 44) 
"The brecciated member consists of brown and gre; 
microcrystalline to finely crysta!line or microgranular 
dolomite which, under the microscope may show a 
microbrecciated pattern ". He assumed that these dolomites 
are the subsurface equivalents of the conspicuous limestone 
and dolomite breccias of the Bear Rock Formation in outcrop. 
A detailed examination of the two cores in the "Brecciated 
member" of the refe rence well (Verm i I ion Ridge No. J) 
showed . that the microbrecciated pattern mentioned by 
Tassony1 1s absent. The core cons ists of a discontinuous 
wavy parallel-laminated, light-coloured, micro- to very fine!; 
uystu!l ine dolostone typical of sub-unit BI (see rig . 11 b), 
w i th one thin (2.5 cm thick) dolomite-wackestone bed 
containing abundant dolomite mud clasts . In the basal part of 
the member in the Vermi lion Ridge well, secondary anhydrite 
1s present in the form of irregular beds and nodules . The 
anhydrite is associated with disrupted and ?desiccated 
dolomite mudstone beds typica l of unit C of the dolostone 
sequence described in this report (see Fig. ! Oe) . Fractured 
beds or brecciated intervals are notably absent in both cores 
of the reference well and the name "Brecciated member" for 
the r ock unit is not appropriate. 

In the Dahadinni M-43A well, the Dolomitic member 
comprises the interval between 4895 and 50 15 feet (149 1.9-
1528.6 m ). The lowe r boundary of the member is chosen at 
the highest occurrence of massive anhydrite and the upper 
con tact 1s marked by the highest prominent dolostone bed 
(Tassonyi, 1969). In the Dahad inni 'v1-43A we!l, the basal 
contact 1s not represented in the core, but it lies at the base 
of a 13.1 m thick, incomplete dolomitic limestone sequence . 
In the same we!l, the upper contact is marked by a 60.9 cm 
thick bed of coarse l y c r ystal line dolostone of a type 
common l y found in the Manetoe Formation. 

The sedimentar y sequences in the Do lomitic member 
range in th ickness from 6 cm to 13.1 m and consist of two or 
three units. 

Unit A. Uni t A is thin and over lies an erosional surface . 
It is a dolomite-f loatstone and consists of light-coloured, 
dolomitic mudstone c !asts and a grey , dolomitic or dar k grey , 
calcareous mudstone matrix (see Fig. I Og ). The pebbles and 
c lasts are de ri ved from the underlying un i t . 

Unit B. Unit B overlies unit A with a gradational 
contact or overlies a thin, ve r y dark grey sha le bed . It 
consis t s of a dark grey, wavy, parallel- o r di scontinuous wavy 
parallel lam inated, arg illaceous limestone, in p laces 
do lomitized to ve r y fine l y crystalline to microcrystalline 
do lostone (see Fig . l Of) . The rec r ystallizat ion has partly 
destroyed the delicate laminations and sedimentar y 
st ru ctu res are indistinct. The laminated fac ies contains t hin 
beds rich in ostracodes, "calcispheres", sma l I gastropods, 
?foraminifera, "Charophyta oogonia " (see Appendix II) and, 
r are l y, tube-fo rm co r als . Thin beds ri ch in ligh t-coloured, 
fine to coar se mud c lasts are present also . Jn the lower part 
of the sed imentary sequence, unit B is arg illaceous , 
inter lam inated with wavy, very dark grey sha le and, in places, 
grades to a ca lcareous shale. Th e upper part of unit B is grey 
or greyish brown and includes scattered light-colou red 
aphaniti c or indistinct peloidal limestone beds contain ing 
sma l l irregular vugs filled with calcite or dolomite. These 
beds are partly dolomitized to a ve r y finely crystalline or 
microcrystalline dolostone. Also present in the upper part of 
unit B are mic ro- to very finely crysta lline, pyritic dolostone 
beds which display light and dar k grey mottles in a pattern 
described by Dixon (197 6). The upper boundar y of unit B is 
gradational and is marked by the disappearance of dar k grey, 
argi!laceous beds. 



Unit C. Unit C forms the top of the sedimentary 
sequence and is a light-coloured laminated dolostone. This 
dolostone is microfragmental or micro- to very finely 
crystalline, in places peloidal and locally includes an 
abundan<e of pale-coloured mud clasts and elongate mud 
pebbles . Some beds contain mud clasts with curled-up edges . 
other beds contain abundant, discontinuous. vertical cracks 
filled with mud or white dolomite cement. In places the 
white dolomite constitutes 30 per cent of the rock volume. 
Unit C of the dolostone sequence is shown in the lower part 
of Figure l Og. The upper contact of unit C is v1s1ble in the 
upper half of the photograph, and it consists of a light
coloured dolomite mudstone that has a reworked appearance 
and contains small, scattered, randomly oriented, rounded 
mud pebbles that have pale-coloured rims. 

Environment of deposition 

In this discussion three terms are used to characterize 
the marine environment. The term subtidal is used to 
describe an environment that was permanently submerged; 
the term intertidal for the zone that is alternately flooded 
and exposed; and the term supratidal for the environment 
that is infrequently flooded (see Ginsburg, 1975 . p. 234). In 
addition "low energy" and "high energy" are used to describe 
the inferred level of turbulence at the sediment-water 
interface. 

The discussion on the environment of deposition is 
probably best started by commenting on the striking 
similarity between the sedimentary strunures described from 
the sequential unit C in the Dolomitic member of the Bear 
Rock Formation and those seen in Recent carbonates of tidal 
flats (see Ginsburg. 1975, Sec. Ill). By analogy. the dolostone 
of sequential unit C, which forms the top of the sedimentary 
sequence in the Bear Rock Formation, may be classified as an 
ancient intertidal to supratidal deposit. Since the carbonates 
of sequential units A and B are closely related to sequential 
unit C, it 1s possible to infer the sedimentary environments 
of the complete carbonate sequence and construct the 
diagram presented in Figure 5. The analogy between 
anhydritic, dolomitic and calcareous sequences in the diagram 
is so striking that one may conclude that the differences in 
the sedimentary and diagenetic structures of the 
units Band C across the diagram are related to a difference 
in chemical composition of the original sediment, and that 
the difference in chemical composition is in turn related to 
the salinity of the water and to the environment of 
deposition. 

In the Dahadinni M-43A well, the dolostone beds of the 
sequential unit A of the Bear Rock Formation locally contain 
calcite-infilled ostracodes and relicts of a calcite cement. 
This suggests that the unit was deposited as a calcareous 
mud. The fact that the ostracodes have retained their 
original shape suggests that the mud was lithified at an early 
stage. Sequential unit A forms the base of the sedimentary 
sequence and overlies a surface that represents a period of 
non-depositon or destruction. In some examples, unit A is a 
floatstone and mud clasts occur scattered in the mud matrix. 
These floatstone beds may be storm deposits . In most 
examples, however, unit A contains only one layer of mud 
clasts and the mud matrix is laminated. It is suggested that 
these beds are storm deposits from which fine material is 
removed by current and wave action . If these coarse deposits 
overlie an ancient land surface and grade upward into marine 
mudstones, there is reason to believe that they are a basal 
transgressive deposit. 

The laminated dolostones of sequentia l unit B are 
probably deposits originally composed of ca lcareous mud 
containing small ostracodes and "calcispheres". Since 

sequential unit B does not contain any features related to 
intermittent exposure, the author has classified it as a sub
tidal deposit. The presence of delicate scoured surfaces in 
the discontinuous parallel-laminated mudstone, the lack of 
abundant coarse material and the presence of massive 
peloidal and bioturbated interbeds suggest that the 
environment was shallow subtidal and "low energy" . 

In the anhydri tic sequence the laminated dolostone (sub
unit B 1 ) is gradationally overlain by nodular bedded and 
nodular mosaic anhydrite. The nature of the boundary 
suggests that the upward change in lithology originated 
through an increase in supply of calcium sulphate. This 
change in lithology ref lects a change in chemical composition 
of the surrounding water and is probably related to excessive 
evaporation. It is thus argued that the recrystallized 
anhydrite of sequential sub-unit B 2 represents a sub-tidal or 
lagoonal mud deposit composed of calcium sulphate and minor 
carbonate. This mixture was altered after deposition, 
exposure and burial to crystalline anhydrite by the process of 
dewatering, recrystallization and compaction without an 
additional supply of calcium sulphate. 

The nodular anhydrite beds present in the lower part of 
sequential sub-unit B 2 are similar to the anhydrite beds shown 
by Bebout and Maiklem ( 1973, Fig. 5a, b, c) as representatives 
of the "deep-water anhydrite facies" of the Muskeg 
Formation in northern Alberta. 

It is worth noting that, in the Dahadinni M-43A well, 
clearly displacive anhydrite nodules are not common. The 
presence of small, displacive nodules related to anhydrite
filled ostracodes has been discussed (see Fig. 8g). The 
displacive anhydrite nodules in unit B of Figures 6 and 8c did 
not originate from fossils but may have grown from 
anhydrite-infilled vugs. In these samples the nodules underlie 
a scoured surface that may represent a period of emergence . 
It is possible that the nodules have grown during this period of 
emergence. 

In the Vermilion Ridge No. 1 well, most of the anhydrite 
of the Evaporitic member is present in the form of displacive 
nodules or nodular beds . The anhydrite has disrupted the 
original bedding and has in places completely replaced the 
host rock. This form of anhydrite has a diagenetic origin and 
resembles the replacement anhydrite described from 
Holocene carbonate sediments in the Abu Dhabi Sabkha 
(Butler, 1970, facies 4) . Accumulation of this type of 
anhydrite occurs in a supratidal environment and is related to 
the upward movement of mineral-rich groundwater due to 
evaporation at the surface (Kinsmen, 1966). It is emphasized 
here that this type of replacement anhydrite is not restricted 
to beds classified as supratidal by their primary sedimentary 
fabric but also may occur in beds representative of all other 
marine evironments. The presence of diagenetic anhydrite 
indicates only that the unit was exposed at a later stage . It is 
thus quite possible that a unit is a sub-tidal deposit yet 
contains nodular "supratidal" anhydrite . 

In the Dahadinni M-43A well, anhydrite is also present 
in the form of anhydrite-mudstone (sub-unit B 3 ). The mud-
stones are delicately parallel-laminated, in places 
crossbedded (Fig. 9g), or contain scoured surfaces and 
scattered mud clasts (Fig. 9c). Other anhydri te-mudstone 
beds are disturbed (Fig. 9g) and contain relicts of gypsum 
crystals or algal bound laminae (Fig. I Oa) . These sedimentary 
structures suggest that sub-unit B 3 was deposited in a "low
energy" intertidal or very shallow subtidal environment . 

Sedimentary structures produced by prolonged subaerial 
exposure characterize the supratidal environment; they 
include nodular anhydrite, cemented crusts (caliche), soil 
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horizons, plant roots and karsted surfaces 
(Ginsburg, l 975, p. 234) . In the Bear Rock Formation, only 
the first two of these structures were noted in the sequential 
unit C or in beds transitional between units B and C. 
Diagenetic anhydrite nodules are present in Figures 6 and Sc; 
desiccated beds are shown in Figures 9b, l Ob and I Oc . 

Diagenesis on a microscopic scale, probably related to 
subaerial exposure and the upward movement of groundwater, 
is present in the upper part of the oolitic bed present at depth 
5191 feet (15S.2 m) in the Dahadinni M-43A well. This bed 
(shown in Fig. Sa) is classified as a condensed sequence and 
overlies a recrystallized anhydrite bed with an irregular 
contact, and is in turn erosionally overlain by a thin dolostone 
bed with ostracodes. The oolitic dolostone bed shows several 
stages of recrystallization (see Fig . I Ob), including (after the 
process of early lithification): (I) a complete dolomitization 
and si lifica tion of some ooids and mud clasts; and (2) in the 
upper part of the bed, local replacement of the micritic 
matrix. the ooids and the mud clasts by coarsely crystalline 
anhydrite, silica and dolomite. The second phase of 
recrystallization is probably related to subaerial exposure and 
excessive evaporation. This 13 cm thick bed probably was 
deposited originally in an intertidal environment and became 
subaerially exposed at a later stage. The duration of the 
exposure, however, was not long enough to initiate the 
prolific growth of replacement anhydrite seen in the 
Evaporitic member of the Bear Rock Formation in the 
Vermilion Ridge No. I well. 

Deposits similar t o t he Bear Rock Formation 

Upward-shoaling evaporitic cycles (Wilson, l 97 5), 
similar to the regressive sedimentary sequences described 
above, are found in the Upper Miocene Gessoso-Solififera 
Formation of Sicily. At the base are even-bedded arenitic 
marls that change upward into even parallel laminated 
gypsum. The gypsum contains sedimentary structures typical 
of a "high-energy" environment (crossbedding and oscillation 
ripples). Some beds contain mud-cracked surfaces or consist 
of edge-wise conglomerates. The laminated gypsum passes 
upward into massive beds composed of crystalline gypsum 
(see Schreiber et al., 1976). 

The Rainbow anhydrite facies of the Middle Devonian 
Muskeg Formation in northeastern Alberta contains 
sedimentary sequences of dolostone and anhydrite that are 
very similar to the sequences described here from the 
Evaporitic member (compare Figs. 6 and Sg with Bebout and 
Maiklem, 1973, Fig . 3). Bebout and Maiklem (1973) describe a 
"Typical Elk Point Sabkha cycle" consisting of 4 units: a 
basal laminated dolomite; an algal dolomite with angular 
anhydrite nodules; a bedded nodu lar mosaic anhydrite; and an 
upper unit of bedded mosaic anhydrite. The basal unit is 
equivalent to sub-unit B 1 and the upper two units are 
equivalent to sub-unit B 2 in the Bear Rock sequence. 
Possible representatives of sub-unit B3 are al so shown by 
Bebout and Maiklem (ibid., Fig. 4) . 

Conclusions 

If the interpretation of the sedimentary environment of 
the sequential units A, B and C of the Bear Rock Formation is 
correct, three conclusions can be made. Firstly, the 
sedimentary sequences of the Bear Rock Formation are 
"upward-shoaling evaporitic cycles" . Second l y, the 
occurrence of the anhydrite sediments in the Bear Rock 
Formation is restricted to " low energy" sha llow subtidal , 
inter tidal and supratidal environments. Third l y, the 
sequences are separated from each other by periods of non
deposition or emergence . During these periods the formation 
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of diagenetic, nodular anhydrite took place in a supratidal 
environment and the landward side of the sequential deposits 
was being eroded . 

One can explain the apparent lowering of the water 
level in two ways . The first explanation assumes that it is 
caused by excessive evaporation in a basin that has become 
isolated from the ocean . The second explanation assumes 
that it is relative and is caused by the fact that, at least 
locally, the rate of sediment accumulation is faster than the 
rate of subsidence. 

Because the Bear Rock Formation in the 
Dahadinni M-43A well has so many features in common with 
carbonate tidal flat deposits, the author prefers the second 
explanation. It is concluded that the Bear Rock Formation 
represents a "low enery" tidal flat deposit of carbonates and 
sulphates that accumulated in a "marine" nearshore 
environment at the eastern margin of a slowly subsiding basin 
(the Mackenzie Trough) under extreme arid conditions. 

Gossage Formation 

The name Gossage Formation was introduced by 
Tassonyi ( 1969) to describe the carbonates that are 
stratigraphic equivalents of the Bear Rock Formation, 
situated between the Hume Formation above and the 
" Ronning Formation " below, in the central part of the Great 
Bear Plain. Tassonyi (l 969, Fig . l 0) has mapped this unit in 
the Norman Wells area. Here the Gossage Formation is thin 
and does not show the three distinct subdivisions recognizable 
in the subsurface farther north . This condensed succession 
consists of limestone and is easily traced in the subsurface to 
the Dahadinni M-43A well (see Fig. 4). 

The carbonates present between S45 and 930 feet 
(257.5-2S3.5 m) in the Imperial Vermilion Ridge No. l well 
(Lat. 65°06'51"N, Long . l26°05'00"W) belong to the informal 
Pellet Limestone member of the Gossage Formation 
(Tassonyi, 1969, Fig. JO). In this well, the formation was 
part l y cored (see Fig. 4) and it consists of greyish brown 
aphanitic limestone and pe loidal limestone interbedded with 
minor amounts of light-coloured, calcareous siltstone and thin 
beds of dark grey argillaceous limestone (see Fig . I le). 
Toward the base, light greenish grey ("waxy"), silty shale 
interbeds are present. The member is sparsely fossiliferous 
and contains ostracodes, calcispheres and Syringopora-like 
corals. The base of the Gossage Formation in the Vermilion 
Ridge well is marked by a 60.9 cm thick, light-coloured, 
dolomitic and silty shale bed. The contact with the Bear 
Rock Formation below is not represented in the core and core 
pieces near the contact are misplaced . 

Funeral Formation 

In the southern part of the Mackenzie Mountains, the 
stratigraphical equivalents of the Gossage and Bear Rock 
Formations were mapped as the Arnica, Landry and Manetoe 
Formations (Doug las and Norris, 1961, 1963; 
Gabrielse et al., 1973; Aitken and Cook, 1974). In the 
Virginia Fa l ls and Root River map-areas the upper part of the 
Arnica, the Manetoe and the Landry Formations grade 
laterally into shaly beds of the Funeral Formation (Douglas 
and Norris, 1961 ). The type section of the Funeral Formation 
lies on Nahanni Plateau and is described by Douglas and 
Norr is ( 1960) as the section of "map-unit 17" . Although the 
Funeral Format ion is not continuous l y mappable to the north, 
Douglas and Norris (1963) noted its presence at "Mount 
Haywood" at the north end of the Dahadinni Range 
(see Fig. 1). At "Mount Haywood" the Funeral overlies 



massive dolomite and limestone breccia of the Bear Rock 
Formation and is overlain by the Headless Formation . The 
Funeral Formation is approximately 167 .6 m thick in a partly 
exposed section and consists of recessive, dark and light grey 
to brownish and olive-grey, variably argillaceous, laminated, 
peloidal, cryptocrystalline to finely biogenic limestone . 
Fossils from these beds are of Middle Devonian age (Douglas 
and Norris, 1963, p. 18). 

At "Mount Haywood" the Funeral Formation occupies 
the same stratigraphic position as the Gossage Formation 
farther north. 

Jn the subsurface, the facies change of the Arnica , 
Landry and Manetoe Formations into shaly equivalents is 
shown on Figure 4. It is possible to recognize equivalents of 
the Landry Formation in the upper part of the sha ly 
equivalents in the Dahadinni M-43A well, but the writer has 
ass igned the complete section situated between the Headless 
and the Bear Rock Formations to the Funeral Formation. 

In the Dahadinni M-43A wel l , the Funeral Formation is 
present between 4288 and 4895 feet (1306 .9-1491.9 m). A 
detailed examination of cores and borehole logs shows that 
this interval contains a duplication of strata associated with a 
fault zone between 4455 and 4470 feet (1306.9-1362.4 m) and 
a complete section is present between 4588 and '+895 feet 
( 1398.4-1491.9 m). In both sections, the upper contact of the 
formation is picked at the top of a prominent, massive 3.6 m 
thick, dark greyish brown, fine to medium, peloidal and 
fossiliferous limestone unit that has gradational contacts . 
The lower contact of the formation in the section between 
4588 and 4895 feet (1398.4-1491.9 m) is chosen at the top of a 
60. 9 cm thick, coarsely crysta lline dolostone bed. The 
coarsely crystalline dolostone has replaced a fossiliferous bed 
containing tabulate corals . 

It is possible tu subdivide the formation in the 
Dahadinni M-43A well into two units. The lower unit is a 
thinly interbedded succession of dark-coloured, 
unfossiliferous, argillaceous limestone and marl; it has the 
same sequential characte r as the Bear Rock Formation . The 
lower un it is overlain gradationally by a thinly interbedded 
succession of argillaceous limestone, peloidal limestone and 
marl in which the presence of sedimentary sequences is less 
evident. This succession contains conodonts of an Eifelian 
age (see Appendix I). In the following discussion, the two 
units are referred to the Cyclic and the Pellet Limestone 
members. The upper part of the Pellet Limestone member is 
lithologically simi lar to the Landry Formation of Douglas and 
Norris (1963) and Aitken and Cook (1974), and correla tes with 
the informal Pellet Limestone member of Tasson y i (l 969) in 
the Vermilion Ridge No. l well (see Fig . 4). The two 
members do not constitute recognizab le map- units and have 
not been extended beyond the Dahadinni M-43A well. They 
are introduced only to facilitate the following description. 

Cyclic member 

The Cyclic member overlies the Bear Rock Formation 
with a conformable contact at a depth of 4895 feet 
(1491.9 m). The top of the member is chosen at a depth of 
4 724.5 feet (l 440.0 m) and corresponds to the sharp contact 
at the top of the last recognizable sedimentary sequence 
indicated on the section (see Fig. 4) . 

The Cyclic member consis ts of marl, argi ll aceous 
limestone and peloidal limestone corresponding to units A, B 
and C of the sedimentary units described in the Bear Rock 
Formation (see Fig. 5). 

Unit A is thin 0-10 cm), and has a sharp, basal contact 
in places marked by erosion. The top of the limestone unit 
that underlies the contact is often discoloured (see contact on 
Fig. ! la) and shows small-scale erosiona l features. Sim il ar 
contacts have been described from the Upper Devonian 
Dupe row Formation by Dunn ( 197 5, Pl. l 0) as "firm grounds" 
and "hard grounds". Unit A is either a very dark marl or a 
dark grey, very argillaceous limestone with abundant matrix
supported mud clasts and rounded mud pebbles up to 
9 x 1. 5 cm in diameter. The mud clasts and pebbles have the 
same lithology as the underlying bed. 

Unit A is overlain gradationally by unit B which has 
two parts (see Fig. ! le). The lower part consists of a dark 
grey, pyritic, indistinctly laminated marl or a very 
argil laceous limestone. In places, this lower part is 
intercalated with th in, argillaceous, nodular limestone beds 
which contain abundant ostracodes, tentaculitids and 
calcispheres. The marl is dark grey and contains, in places, 
layers rich in light grey ca lcareous specks . The upper part of 
unit B overlies the lower gradationally and is a dark greyish 
brown, a rgill aceous limestone or an aphanitic limestone. The 
limestone is indistinct peloidal, contains scattered 
ostracodes, calcispheres, tabulate corals and calcite- filled 
vugs. In some seque nces, this lithology grades upward to a 
greyish brown, laminated and peloidal limestone classified as 
a sequential unit C. 

Unit C contains thin beds with abundant light brown 
mud clasts, elongated mud pebbles and ostracodes. Jn the 
thin peloidal beds and layers, the interpeloidal voids are fil led 
with calcite, and some scatte red voids are filled with white 
dolomite . At a depth of 4779 feet (1456 .6 m), unit C is 
represented by a 15 cm thick coquina limestone bed composed 
of subhorizontally arranged brachiopod shells . 

Pellet Limest one member 

The interbedded limestone and marl succession of the 
Pellet Limestone member does not contain the sedimentary 
sequences described above. The base of the member is 
chosen at a depth of 4724 .5 feet ( 1440 m), the highest 
recognizable sedimentary sequence of the Cyclic member. 
The upper contact is represented twice in the core and is 
chosen at the top of a prominent limestone unit. The 
complete section below the fault shown on Figure 3 is present 
between 4588 and 4724 .5 feet (1398 .4- 1440 .0 m). The lower 
part of this interval consists of very dark grey marl and 
variably argillaceous, dark greyish brown limestone . Sharp 
contacts corresponding to the basal contact of sequential 
unit A were observed only at two places. A sharp contact at 
a depth of 4632 .5 feet (1411.9 m) occurs at the base of a thin 
(2 cm ) limestone bed that contains flat mud pebbles and very 
coarse mud c lasts . The sharp contact at a depth of 4598 feet 
(1401.5 m) is overlain by a very dark grey sha le bed that 
grades upward into a thinly interbedded and interlaminated 
succession of limestone and marl which may represent the 
lower part of sequential unit B. The top of this limestone 
unit marks the top of the Gossage Formation in the section 
below the fault (see Fig. 3) . 

The section of the Pellet Limestone member above the 
fault is cut off at the base and is present between 4288 and 
4470 feet ( 1306.9-1362 .4 m) . This interval is less arg illaceous 
than the Pellet Limestone member below the fault and 
comprises thick- and thin-bedded units. The thick- bedded 
units are composed of dark greyish brown, somewhat 
argillaceous, very finely to coarsely fragmental or fine to 
medium peloidal limestone. The limestone is indistinctl y 
laminated, in places peloidal, and contains scattered calcite
infilled vugs. Fossils are outlined conspicuously in white 
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calcite (see Fig . I Id) and include gastropods, ostracodes, 
tabulate cora ls, and ca lcispheres (see Append ix 11). The thin 
and nodular-bedded units consist of interbedded dark-coloured 
argillaceous li mestone and mar l. The argi ll aceous limestone 
is very finely to finely fragmental and is, in places, very 
fossiliferous (crinoidal debris and ostracodes). The mar l beds 
are laminated and commonly conta in sedimentary 
microstructures such as graded beds and lenticu lar , inclined 
laminated beds. Sediment-infi ll ed burrows are present 
locally. In p laces, the dark grey mar l con t ains an abundance 
of white calcareous specks . 

The litholog1es of the Pellet Limestone member may be 
class ified as an interbedded succession of sequential B-units. 
The lower part of the sequential unit B is rep resented by a 
ve r y dark grey, pyritic , even and paral le l laminated marl (see 
Fig. 1 l e, lower part) which is thin bedded, nodular and 
inter bedded with dark-coloured argi llaceous l imestone . The 
marl contains locally numerous white ca lca reous specks . The 
argillaceous intervals in the lower part of sequential unit B 
are interbedded with thin limestone beds that contain 
ost r acodes, culcispheres , ten t acu litids, brachiopods und 
crin oidal debris . In places the bedding i s cu r ved , non-paralle l 
laminated (see Fig. I If) and includes c ro ssbeds . Th e very thin 
beds and laminae are graded and were deposited under the 
influence of cu rrents and wave-induced turbulence. 

The upper part of the sequentia l unit 13 is represented 
by massive dark greyish brown l imestone beds , up to 60 cm 
thick (see Fig. J Je. upper part). These beds are somewhat 
arg illareous, micro- to fine l y fragmenta l or indistinrt 
"J umpy" and peloidal and contain small , scatte red, i rregular 
vugs filled with ca lcite . The l imestone beds contain 
scattered l ight-coloured cora ls. gastropods, ostracodes and 
calcispheres 1n t-:>rbedded with thin-bedded, argi ll aceous , 
indist inct l y laminated and in pluces peloidal limestone und 
mi.i i-I. 

Environment of deposition 

In tli::> r 11.~ra l Forrnation of the Dahad inn i M-43A well, 
the carbonates of seqJential un it C in t 11e Cyclic member 
contain sedimentary structures similar to those seen in recent 
and ancient tidal flat carbonates (see Ginsburg, J 97 5). The 
laminated peloidal limestone beds are interbedded wi t h layers 
containing abundilnt mud c lasts, elonga t e mud pebbles and 
ostracodes and show the winnowing effects of currents . Th ey 
may be c lassified as intertidal or shal low subt idal deposits. 
The sharp contact at the top of unit C cornrnonl y includes a 
"nard ground" . Thi s may indicate a period of :ion-deposition 
in a marine environment ar a period of emergence (Bathurst, 
1975, p. 395). 

FIGURE 11. Core photographs of the Dahadinni M-43A well 
and the Vermilion Ridge No. 1 well (Figs. b, c). Natural 
scale. 
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a. Funeral Formation, Cyclic member; depth 4859.5 feet 
(1481.1 m). Contact between sequent ial unit B below 
and unit A above. Unit B is a light-coloured, slightly 
pyritic calcite-mudstone with patches and micro{ ossils 
(ostracodes) . The upper contact is sharp, irregular and 
shows pale discolouration. Unit A is a dark grey 
calcite-mudstone with patches of grey and contains 
abundant granules and small light-coloured mud clasts . 

b. Vermilion Ridge No. 1 well; Bear Rock Formation, 
Dolomitic member; depth 1002 feet (305.40 m). Light 

brown, very fin ely crystalline, porous and permeable 
dolostone with abundant dark grey argillaceous 
laminae. Remnants of thin shell fragments, peloidal 
fabric and elongated mud clasts are discernibl e. 

c. Vermilion Ridge No. 1 well; Gossage Formation, Pell et 
Limes tone member; depth 882 feet (268.83 m). Three 
beds are shown. A basa l dark coloured bed, 
interbedded with dark grey, irregular undulating or 
stylolitic shale laminae, consists of a calcite
mudstone. The mudstone contains up to 10 per cent of 
very fine to fine peloids, ostracode shells and 
"caki>pheres" . The white spots on the photograph am 
secondary dolomite crystals. Toward the top, the bed 
becomes light er coloured and contains grey mud clasts 
up to 1.5 cm in l ength. Most mud clasts have a light
coloured rim. The upper contact of the basal bed is 
marked by a stylolite (marked by arrows). Overlying 
the dark brown lim estone is an irregularly bedded, 
lighter coloured interval consisting of a very peloidal 
calcite-mudstone with elongated mud clasts. The 
peloids are in places oolitic and range in size from 
fine to medium. The mud clasts are grey coloured 
with a light rim and are abundantly present near the 
top of the bed. The upper bed is laminated and pale 
coloured; it consists of a calcareous quart z siltstone 
grading to a silty calcite-mudstone, and contains 
abundant fin e to medium mud clasts and microfossil 
fragments . 

d. Funeral Formation, Pell et Limestone member; depth 
4437 feet ( 1342.3 m). Limestone, dark grey, aphanitic 
or indistinct peloidal, with abundant unsorted 
fragments of micro{ ossils and gastropods. 

e. Funeral Formation, Pell et Limestone member ; depth 
4377 feet (1334.1 m). Contact between dark grey, 
pyritic, even parallel laminated, very argillaceous 
lim estone (lower part unit BJ and light-coloured, partly 
microcrystalline dolomitiz ed, aphanitic lim estone 
above. The upper bed is medium peloidal and contains 
ostracodes; it may represent the upper part of the 
sequential unit B. Contact marked by a stylolite. 

f. Funeral Formation, Pellet Limestone member; depth 
4611 feet (1405.4 m). Wavy, nonparallel and wavy, 
parallel interlaminat ed and thinly interbedded light 
grey marl and dark grey shale. Interval is slightly 
pyritic and shows scoured surf aces, graded beds, 
discontinuous, inclined laminated beds and 
crossbedding. 

g. Hum e Formation, Lower member, basal sub-unit; depth 
4233 feet (1290.2 m). Very thin, discontinuous, graded 
beds and sedim ent-infilled burrows are present in a 
dark grey and grey, wavy, nonparallel interlaminated 
succession of marl and argillaceous, microfragmental 
limestone. 

h. Hume Formation, Lower member; depth 4121.5 feet 
( 1256.2 m). Erosional contact between limestone 
below and marl above, that may r epresent the base of 
a sedimentary megacycle. The lim estone is light grey, 
microfragmental and is nodularly interbedded with 
dark grey shale (not in photograph). The marl is very 
dark grey and contains light-coloured, in part pyritic 
limestone grains, granules and pebbles. The lower 
contact of the marl is very sharp, the upper contact 
gradational. It is overlain by dark grey, bioturbated, 
argillaceous micro- to very fine fragmental limestone 
containing patches rich in micro{ ossil fragments. 
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In the argillaceous carbonates of unit B, the structures 
relat ed to cur rent and wave action are absent :rnd these 
sediments probably accumulated in a subtidal environment 
below wave base. The presence of ostracodes and 
calc ispheres suggest 3. semi-restricted lagoonal setting. The 
pebble beds of unit A may represent the remec ins of a 
destru c tive phase in the sC>dimentary hist 'Jry of the 
succession. In most examples, unit A overlies a "hard ground" 
surface and grades upward to a marine mudstone . This 
combination indicates a period of non-deposition or 
destru c tion followed by a relatively rapid rise in sea level and 
is typi cal of the "shoaling upward shelf cycles" described by 
Wilson (1975, p. 281-318) . 

In the Pellet Limestone member, structures related to 
current and wave action are present in some of the 
argillac eous units. They include graded beds and small-scale 
crossbeds (see Fig. I If). These micro-structures, the 
presence of marine fossils such as tentaculitids, crinoids and 
brachiopods together with ostracodes, the absence of well
marked regressive sedimentary sequences with pebble beds at 
the base and the abse nce of "hard grounds" or erosional 
surfaces suggest continuous sedimentation in a subtidal or 
Jagoonal environment . The thi ck , indistinct peloidal and 
fragmental limestone beds lack diagnostic sedimentary 
struc tures. 

Hume Formation 

The name Hume Formation was introduced by Bassett 
(1961) to describe the fossi liferous Middle Devonian li mestone 
situated between the Bear Rock and Hare Indian Fo rmations 
in the northern Mackenzie Mountains . Tassonyi ( 1969) 
defined the formation in the subsurface of the northern 
Mac kenzie Plain and chose the Imperial Loon Creek No . 2 
well (Lat. 65°8 .07'20"N, Long . 126° 18'5l"W) as reference. In 
this well, the formation consists of three informal members: 
an Upper, a Middle and a Lower member. These members 
were correlated southward by Tassonyi ( 1969, Fig. I O) and, in 
the Dahadinni M-43A well, the Hume Formation shows a 
similar three-fold subdivision (see Fig. 4) . Here the Lower, 
Middle and the basal part of the Uppe r members were cored . 
The co rrelation shown on Figure 4 suggests that the Lower 
and Middle members are approximately equivalent to the 
Headless Formation as defined in the subsurface by Law 
(1971 ). The Upper member correlates approximately with the 
Nahanni Formation. In the Dahadinni M-43A well, the Hume 
Formation lies between 3456 and 4288 feet (1080.8-1306.9 m) 
and the lower part is duplicated between 4470 and 4588 feet 
(1362 .4-1398.4 m) by a fault (see Fig. 3) . 

Lower member 

In the Dahadinni M-43A well, the lower member of the 
Hume Formation is represented twice (see Fig . 3). The 
section present between 4470 and 4588 feet (1362.4-1398.4 m) 
is incomplete at the top . The section between 3964 and 
4288 feet ( 1208.2-1306. 9 m) is complete but includes a fault 
zone at 4236 feet ( 129 I. I m). In the complete section, both 
the upper and lower contacts of the Lower member are 
gradationa l and the member can be subd ivided in three 
Jithologic sub-units. 

The basal Jithologic sub-uni t present between 4201 and 
4299 feet ( 1286.5-1306. 9 m) and between 4555 and 4588 feet 
( 1388.3-1398.4 m), has affinities with the Funeral Formation 
and is marked at the top by an erosional contact that may 
represent a major break in sedimentation . It is a dark
colou red, thinly and nodularly bedded succession of marl and 
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argillaceous limestone. The limestone beds a re dominant in 
the lower part of the basal sub-unit and are very similar to 
the limestone beds present in the Pellet Limestone member 
of the Funeral Formation. They are dark greyish brown, 
micro- to very finely fragmental, in places fine peloidal a nd 
very fossiliferous . Fossils include ostracodes, small 
gastropods, calcispheres , brachiopods, tentaculitids, and rare 
crinoidal debris. Some of the limestone beds in the basal unit 
contain mud clasts . 

The argillaceous beds are dominant in the upper part of 
the basal lithologic sub-unit and form the distinct interval 
shown on Figure 3 as Jog-marker 5. This log-marker c onsists 
of a very dark grey, in places pyriti c marl that is interbedded 
with thin argil laceous limestone beds, and contains light
coloured, inc lined laminated and c rossbedded or graded beds. 
Sediment infilled vertical burrows are also present 
(see Fig. I lg) . 

The uppermost part of the basal Jithologi c sub-unit 
includes an interval dominated by limestone containing thin 
coquina beds . 

The top of the basal Jithologi c sub-unit is marked by an 
erosional surface below a dark-coloured a rgillaceous pebble 
bed (see Fig . 11 h) that is represented twic e in the Dahad inni 
M-43A well. 

The middle Jithologic sub-unit present between 4221 and 
4062 feet ( J 286.5-J 238 . 1 m) contains two thick limestone 
beds which are useful markers in the subsurface (see Fig. 4) . 
This sub-unit has a gradational upper contact and a shar p, 
erosional lower contact (see Fig. 11 h). It consists of a dark
coloured, interbedded succession of thin and nodular beds of 
variably argillaceous limestone, marl and shale. The 
limestone beds have gradational contacts and conta in 
irregular, wavy shale partings. The limestone is greyish 
brown, mic rofragmental to aphanitic, slightly pyritic, and is 
in places very fossiliferous (crinoidal debris, corals, 
brach iopods, gastropods, ostracodes, tentaculitids, 
calcispheres) . 

The upper lithologic sub-unit present between 4062 and 
3964 feet ( 1238 . 1-1208.2 m) has transitional contacts and 
consists of a poorly and irregularly inte rbedded succession of 
fossiliferous limestone and some sha le. The limestone is 
variably argillaceous and contains very fine quartz sand and 
silt, is micro- to very fine ly fragmental with up to 20 per 
cent fossil fragments (stromatoporoids, corals, gastropods, 
brachiopods, ostracodes, tentaculitids, foraminifera, and 
ca lcisphe res) . The fossils were identified by A.E.H . Pedder of 
the Institute of Sedimentary and Petroleum Geology, Calgary 
(see Appendix II). 

Middle member 

This member is represented in the Dahadinni 
M-43A well by the interval situated between 3964 and 
3765 feet (1238.1-1147 .6 m). It has gradational contacts and 
consists of an interbedded succession of thin and, in places, 
nodular beds of variably argillaceous limestone, marl and silty 
shale . The limestone is greyish brown, aphanitic to finely 
fragmental and contains scatte red debris of c rinoids, 
brachiopods, ostracodes, tentaculiti-ds, gastropods, corals and 
rare bulbous stromatoporoids . The argillaceous intervals 
consist of dark grey, thinly interbedded marl and si lty shale . 
The marl beds contain flattened tentaculitids on the bedding 
surfaces . 



Upper member 

Only the basal part of the Upper member is present in 
the core. The lower contact is gradational and is chosen at a 
depth of 4765 feet (1147 .6 m). It is represented by poorly 
bedded, nodular, bioturbated limestone, mottled greyish 
brown and dark grey, which contains abundant dark grey 
irregular shale or marl partings. The limestone is variably 
argillaceous and silty , very fossi liferous. It contains l 0 to 
20 per cent of unsorted fossil fragments which occur 
scattered in a micro- to very finely fragmental matrix . The 
limestone is partly dolomitized, the dolomite crystals being 
very fine. Fossils include crinoidal debris, brachiopods, 
ostracodes, small gastropods, and calcispheres. The fossi ls 
were identified by A.E.H . Pedder and are indicative of a 
Middle Devonian, Eifelian age (see Appendix II) . 

Environment of deposition 

Only the basal lithologic sub-unit of the Lower member 
of the Hume Formation contains beds deposited under the 
influence of current and wave action. These beds include two 
thin coquina beds and one argillaceous inte rval with very thin, 
graded and cross-laminated beds . They may be c lassified as 
marine subtidal deposits . 

A significant erosional contact is present at the top of 
the basal sub-unit which may correlate with a local 
unconformity at the base of the Ebbutt Member of the Willow 
Lake Formation in the subsurface of the Great Slave Plain 
(Law, 1971) and with the postulated unconfo rmity between 
the Upper and Lower members of the Chinchaga Formation in 
the subsurface of northern Alberta (Belyea, l 971 ). A 
photograph in the Ram Pia teau area of the southern 
Mackenzie Mountains in an unpublished report by Brady and 
W issner ( 1961) shows the presence of an angular unconformity 
at the base of the Headless Formation, and it is possible that 
this angular unconformity represents the same event . 

The remainder of the Hume Formation above this 
erosional surface probably represents the deposits of one 
sedimentary megacycle. This megacycle has a transgressive 
character and contains a marine fauna of Middle Devonian 
age (see Appendix II) . The lack of sedimentary structures 
related to wave and current action, the muddy character of 
the limestone and the presence of a marine fauna suggest 
that the limestone of the Lower and Middle members of the 
Hume Formation accumulated in a subtidal, she lte red, 
shallow-water envi ronment . 

POROSITY DISTRIBUTION AND 
HYDROC ARBON POTENTIAL 

The Dahadinni M-43A well is one of several exploratory 
tests in the Wrigley area that have been drilled to evaluate a 
north west-trending anticlinal structure. At the time of 
writing, none of these wells has encountered a trace of oil or 
gas. 

From the available subsurface and outcrop data, it 
appears that the most prospective Middle Devonian reservoir 
rock is the white, coarse ly to very coarse ly crystalline 
dolomite of the Manetoe Formation . According to Douglas 
and Norris (1963, p. 32 34) and Tassonyi ( 1969, Fig . JO), this 
formation was penetrated twice in the borehole of the 
Imperial Redstone No . l well (Lat . 64 ° 1 l '42"N, 
Long. l 24 ° 38' l 9"W), but it was not tested (see Hume, 19 54, 
p. 99). 

Porous intervals of white dolomite are not restricted to 
the Manetoe Formation . They also occur in the fractured 
beds that contain faults and may also be present in the 
peloidal beds of the Gossage or Landry Fo rmations . 

The borehole logs of the wells drilled in the Wrigley 
area indicate that the limestone beds of the Hume, Landry 
and Gossage Formations are devoid of porosity, and that the 
ve ry fine ly and fi nely crystalline dolostone beds of the Bear 
Rock Formation are locally porous. They were tested 
between 3990 and 4185 feet (1216 .1-1275 .5 m) in the Decalta 
et al. Gulf Amhess Wrigley 1-54 well (Lat . 63° I 3'33"N, 
Long . 123° 54'32"W), but only mud was recovered . Scattered 
porosity also occurs in the dolostone of the Arnica Formation. 
lt was tested in the Shell Wrigley G-70 well (Lat. 63°09' l 7"N, 
Long. l 24 ° l 1'50"W) between 4049 and 4250 feet (1234 . 1-
1295.4) and yielded water-cut mud. 

In the Dahadinni M-43A well, the limestone beds of the 
Hume, Landry and Gossage Formations are only porous and 
permeable if they contain a fractured fault zone. In a 
number of wells "ci rculation was lost" in the borehole when 
the well was being drilled through the Hume or Gossage 
Formations and it is possible that the dril l ing mud 
disappeared in fracture zones simi lar to the ones seen in the 
cores of the Dahadinni M-43A well. The "lost circulation 
zones" we re tested in some places and gave good recoveries 
of sulphurous salt water or sulphurous fresh water . 

In the Dahadinni M-43A well, a number of dolomite
mudstone beds of the sedimentary unit C in the Dolomi.tic 
member of the Bear Rock Formation are permeable and 
porous, but their thickness does not exceed 12 cm . Some of 
the dolostones of the sequential sub-unit B in the Evaporitic 
member of the Bear Rock Formation are a lso porous . 
Because of the small diameter of the hole no dri ll -stem tests 
were run to evaluate thei r potential as a reservoir. 

No work has been done to evaluate the hydrocarbon 
potentia l of the Devonian succession in the well but 
T. T. Uyeno has indicated the colour of the conodonts found in 
the core (see Appendix !) . The colour may be used as an index 
to organic metamorphism (Epstein et al., 1977) and is related 
to the stage of hyd roca rbon maturation. The conodonts 
between the depths of 4622 and 4628 feet (1408 .7-1410.6 m) 
have a "Conodont Colo r Alteration Index" of 4 1/2 and 6, 
indicating that one may expect that a l l Devonian 
hydrocarbons have been transfo rmed to methane and 
graphite . 
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APPENDIX I 

Report on 9 lots of conodont samples from the Candex et al. Dahadinni M-43A well located at Latitude 63° 52'59" , 
Longitude 124 ° 39' 15.1 "W, western Distric t of Mackenzie (NTS 95N) by T. T. Uyeno. 

Depth and 
Stratigraphy 

4622.5-4625 .0 ft ( 1530.8-1531.6 m) 
Funeral Formation (332 g) 

Conodonts and age 

lcriodus aff. !.: angustus Stewart and Sweet 
of Bultynck (1972) (2 I elements; small 
form) 

age: ear ly to mid-Couvinian/Eifelian; 
Pelekysgna thus pedder i-Polygna thus 
parawebbi (early form) fauna! unit 
of Uyeno (in press) 

Remarks 

GSC Loe . 

C-46949 

The Pedderi-parawebbi fauna! unit also occ urs in the lower part of the Hume Formation at Powell Creek, western Distri c t 
of Mackenzie (Uyeno, in press) . There the unit occurs within the brachiopod "Schuchertella" adoceta Zone. 

Conodont Colar Alteration Index (CAI) = 4Y2. 

4625-4627 .5 ft ( 1531.6- I 532.3 m) 
Funeral Formation (464 g) 

indeterminate c onodont fragments 
onl y (2) 

Remarks 

Conodont CAI = 6; c onodonts from this interval suggest a high degree of metamorphism (Epstein et al., 1977). 
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The following intervals did not yield any conodonts: 

Intervals 

4598 .5-4600.5 ft; 1401.6-1 402.1 m 
4627.5-4630.0 ft; I410 .4-1411.2 m 
4710.0-4711.0 ft; 1435.6-1 435.9 m 
4 726.0-4727 .0 ft; 1440.5- I 440 .8 m 
4856.0-4857 .0 ft; 1480.1 -1480.4 m 
4866.0-4867 .0 ft; 1483.1-1483.4 m 
4875 .0-4876 .0 ft; 1485.9-1486.2 m 

Weight of sample 
processed (g) 

340 
342 
287 
138 
260 
317 
335 

C-46949 



APPENDIX II 

Report on 13 fossil lots from the Candex et a l. Dahadinni M-43A well located at Latitude 63°52'59 .3"N, 
Longitude 124 ° 39' 15. l "W, western District of Mackenzie (NTS 95N) by A.E.H. Pedder . 

Depth and 
Stratigraphy 

3805 ft (1159 .8 m) 
Hume Formation, 
Middle member 

3864 ft (1177.7 m) 
Hume Formation, 
Middle member 

3866 ft ( 1178.4 m) 
Hume Formation, 
Middle member 

3878 ft (1182.0 m) 
Hume Formation, 
Middle member 

3881 ft (1182.9 m) 
Hume Formation, 
Middle member 

3988 ft (l 2 l 5.5 m) 
Hum e Formation, 
Lower member 

4002 ft (1219.8 m) 
Hume Formation, 
Lower member 

4009.5 ft ( 1221. l m) 
Hume Formation, 
Lower member 

4020 ft (1225.3 m) 
Hume Formation, 
Lower member 

4048 ft (1233.8 m) 
Hume Formation, 
Lower member 

4314 ft (1314.9 m) 
Funeral Formation, 
Pellet Limestone member 

Fauna and age 

Radiastraea sp. cf. R. trichomisca 
(Crickmay) -

age: Middle Devonian, late Eifelian . 

Alveolites sp. nov. 
age: Middle Devonian, Eifelian. 

Digonoph yl lum sp. cf. D. powellense 
age: Middle Devonian, probably 

late Eifelian. 

Radiastraea trichomisca (Cri ck may) 
age: Middle Devonian, Late Eifelian. 

Lekanophyllum ? sp . indet. 
age: Early or Middle Devonia n. 

Tikhinella sp. indet . 
Stachyodes sp . indet. 
Thamnopora sp. indet. 
rugose coral, indet. fragment 
gastropods 
ostracodes 

age : Middle or Late Devonian . 

Pachyfavosites sp . undet. 
age: Early or Middle Devonian. 

Temnophyllum sp. indet. 
gastropods, indet . 

age : Middle or Late Devonian 
(not Famennian). 

Alveolites sp . nov. 
age: Middle Devonian, Eifelian. 

Alveolites? sp. 
age: Devonian? 

gastropods 
age: not determinable. 

GSC Loe . 

C-65089 

C-64521 

C-64523 

C - 64525 

C-64524 

C-65094 

C-65090 

C-65088 

C-65092 

C-65091 

C-65096 
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Depth and 
Stratigraphy 

4413 ft (1343.1 m) 
Funeral Formation, 
Pellet Limestone member 

4986 ft (1519.7 m) 
Bear Rock Formation, 
Dolomitic member 

APPENDIX II (con't) 

Fauna and age 

tabulate coral, gen. nov. 
(Mult ithecoporidae) 

age : Probably Middle Devonian . 

Chovanella burgessi Peck and Eyer 
age : Middle Devonian . 

Remarks 

GSC Loe. 

C-65095 

C-65093 

,\!though the specimen of Radiastrea in GSC loc. C-65089 cannot be firmly identified, both it and .8_: trichomisca 
(Crickmay) in C-64525 should be considered diagnostic of the Hume Formation (adoceta and lower dysmorphostrota Zones of 
Pedder, 1975). Species that a decade or so ago wou ld have been accommodated in A l veo li tes or Caliapora have recently been 
assigned to a number of new genera (Mironova, 1974). In the light of Mironova's and other work, the forms identified as 
Alveolites in C-64521 and C-65092 may belong to another genus. Regardless of this possibility, the species, which has not been 
named, is typical of the Hume Formation. Firm identification of the large cystomorph cora ls in C-64523 and C- 64524 is 
impossible . because only incomplete specimens were recovered from the small diameter core. The occurrence of the foraminifer 
genus Tikhinella in C-65094 is important; previously it was regarded as be ing highly characte r istic, if not entirely diagnostic, of 
the Upper Devonian Frasnian Stage (Toomey et a l., 1970). The new tabulate cora l in C-65095 is probably related to both 
Syringoporella and Spiroc ludos and, therefo re, should be of Middle Devonian age. Rice (1971, p. 10) gave the range of the 
charophyte species Chovane lla burgessi as late Eife lian to late Givetian. However, the occurrence in the Bear Rock Formation 
at a depth of 4986 feet (1519.7 m) (C-65093) is possib ly ear ly or middle, rather than late Eifelian. 
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